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Abstract

Introduction

Aim: To assess health-related quality of life
and sexual functions in patients who have undergone percutaneous cardiovascular intervention
procedures and to determine the size and significance of gender differences.
Methods: The study population consisted of
patients that had undergone percutaneous cardiovascular intervention procedures. The health-related quality of life was assessed with use of the
World Health Organization Quality of Life Instrument, Short Form (WHOQOL‐BREF) and sexual functions were evaluated by Arizona Sexual
Experiences (ASEX) Scale.
Results: 426 patients who had undergone percutaneous cardiovascular intervention procedures
met the eligibility criteria for the study and agreed
to participate. Female patients had lower scores
of quality of life in physical (p=0.001), psychological (p=0.001), and environmental (p=0.001)
domains than male patients. Quality of life scores
in social domain is not statistically significantly
different between groups (p=0.725). Of the 426 patients in the study group, 234 complained of sexual
dysfunction as indicated by ASEX criteria. Total
ASEX scores were significantly higher in female
patients (p=0.001), and the gender difference for
sexual dysfunction was significant (p=0.001) for all
subgroup scores.
Conclusion: This study provides an important
complement to existing knowledge of patient outcomes after percutaneous cardiovascular intervention
procedures with special emphasis on gender.
Key words: Percutaneous cardiovascular intervention, health-related quality of life, sexual functions, WHOQOL‐BREF, Arizona Sexual
Experiences Scale.
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Since its introduction in the late 1970s, the
frequency of percutaneous cardiovascular intervention (PCI) has grown substantially [1]. Subjective post-operative cognitive and emotional difficulties are very common after cardiac interventions, with self-reported depression and anxiety
predicting subjective complaints [2,3]. Mood disorders, and in particular depression, are reported
to be increased after PCI, although there is only
a few studies that have focused on gender differences associated with the quality of life (QOL)
benefits from PCI.
There has been growing interest in QOL as a
part of assessment of long-term outcomes in the
last few years. The World Health Organization defines QOL as ‘an individual’s perception of their
position in life in the context of the culture and
value systems in which they live and in relation to
their goals, expectations, standards and concerns’
[4]. The subjective nature of QOL means that it
can be conceptualized differently by different individuals and groups of people, and is influenced
by age, gender, health status and cultural factors,
among others [5]. It has been demonstrated that
the risk factors for cardiovascular disease influence QOL and a reduction in exposure to these risk
factors would imply lengthening of life and improved health-related QOL in patients. Smoking,
closely followed by high alcohol consumption and
obesity are most responsible for the loss of QOL in
both men and women [6]. Also, diabetes mellitus,
hypertension and dyslipidaemia impact negatively
on QOL in patients with cardiovascular diseases
[7]. The general health-related quality of life was
measured using the Quality of Life questionnaire
of the World Health Organization in its shortened
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version (WHOQOL-BREF) [8]. The instrument
is one of the most frequently used questionnaires
assessing general complaints.
Sexual dysfunction (SD) addresses alterations
related to drive, subjective arousal, penile erection/vaginal lubrication, ability to reach orgasm and
satisfaction with orgasm. SD and CVD appear to
share pathogenic mechanisms by which traditional CVD risk factors, such as cigarette smoking,
diabetes, and obesity, result in a reduction in nitric
oxide activity [9]. The Arizona Sexual Experiences Scale (ASEX) is a five-item, self-administered
questionnaire developed to detect and follow-up
SD for depressed patients [10]. It is a quick scale
to administer and requires no special training in
terms of interpretation.
Numerous studies have demonstrated differences in the use of major procedures for women and
men. Biases in the medical system and unmeasured clinical factors have been cited as possible
explanations for these differences [11]. Although
patients’ attitudes are often important factors in
medical decision-making, little attention has been
devoted to these attitudes as potential mediators
of gender differences in invasive treatments [12].
Management of patients with cardiovascular
disease focuses on alleviation of symptoms, improvement in functional capacity, and alleviation
of disease progression. Therefore, assessment of
QOL to obtain evidence of a meaningful benefit
from the patient’s perspective is important. The
aims of the present study were to assess QOL and
sexual functions in patients who have undergone
PCI procedures and to determine the size and significance of gender differences.
Material and Methods
Study Design
The current study was conducted at the Trakya
University cardıology Clinic in Edirne, northwest
Turkey.
The study population was composed of patients
who had undergone one or more elective or urgent
percutaneous coronary interventions; and patients
who had undergone percutaneous pacemaker, intracardiac defibrillator or biventricular intracardiac defibrillator device implantation during the
last 2 years. Patients enrolled in this study did not

have any history of prior cardiovascular disease or
cardiovascular intervention in the 2 years before
the study. The patients with the following criteria
were excluded from the study: patients who had
had PCIs during the previous 2 years, those with
advanced stage renal failure, dialysis therapy patients, advanced stage heart failure patients who
had been frequently hospitalized, cases with congenital heart disease or bleeding diathesis who
had to donate blood or receive transfusions, obese
patients, cases suffering from depression,cases
under 18 years of age and over 65 years of age,
and cases with comorbidities. The present study
was performed in cardiology outpatient clinic of
the University Hospital during the period starting
from January 2012 till April 2012.
The participants of the study (who had undergone PCI) were among subjects with a proper
mental function, but without a life-threatening
condition (requiring treatment or not) and without
a previous diagnosis of any physciathric disease.
After retrospective review of the medical files,
550 eligible patients meeting the criteria mentioned above were requested to participate in the
study between January 2012 and April 2012. These patients were not selected according to a specific sample election technique but according to
their clinical features and also volunteered to participate in the study. Of 550 patients, 426 met the
criteria mentioned above for enrollment and volunteered to participate. Of the 550 candidates, 40
refused to participate in this study. During the patient interviews, clinical features of the cases were
investigated and detailed again. As a result another 84 of the 550 patients were excluded because
they were not eligible for our study. The eligible
voluenteers, soon after their cardiac examination,
were informed about the study, and were asked a
couple of preliminary questions during a face to
face interview in a private room. Thereafter, the
questionnaire forms were filled out via asking the
fundamental questions needed for the study.
Prior to beginning the research, human subject
approval was obtained from the Ethical Committee of the university and from the clinic where the
research was conducted; informed consent was obtained from all participants before beginning data
collection.
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Outcome Parameters
A demographic questionnaire collected data
about patients’ characteristics and medical status.
WHOQOL-BREF questionnaire and ASEX scale
were administered to all patients.
The WHOQOL-BREF is an abbreviated 26item version of the WHOQOL-100. It contains two
global items on overall QOL and general health,
and four domains: Physical health domain (7
items), Psychological domain (6 items), Social relationships domain (3 items), and Environmental domain (8 items). This generates a profile of domain
scores. Each item is based on a Likert scale from
1 to 5. The items ask the respondent “how much,”
“how often,” “how completely,” “how good” or
“how satisfied” she felt about different aspects the
respondents were asked to evaluate the potential
changes in the context of a whole-time and the last
2 weeks in particular. The mean score of the items
within each domain is transformed linearly to a domain score scaled in a positive direction from 4-20,
such that higher scores denote higher QOL.8 The
instrument has previously been translated into our
language according to existing internationally accepted guidelines, and has shown satisfactory results regarding validity and reliability [13]. In the
present survey, the scale shows a good internal consistency (Cronbach α= 0.908).
Among self-rating scales for assessing sexual
functioning, ASEX is used in this study. The main
reason for selecting ASEX is the presence of reliability and validity studies of the Turkish version
of ASEX for medical patients [14]. The ASEX is a
brief 5-item scale designed to assess the core elements of sexual functioning: drive, arousal, penile
erection/vaginal lubrication, ability to reach orgasm
and satisfaction with orgasm. The female and male
versions of ASEX differ on the gender-specific
question addressing erection/lubrication. Each item
is rated with a 6-point Likert system, with lower
scores reflecting enhanced sexual function and
higher scores reflecting impaired sexual function.
A total ASEX score of 19 or greater, any one item
with an individual score of either 5 or 6, or three
or more items with individual scores of 4 have all
been found to be highly correlated with cliniciandiagnosed SD. An ASEX score of 4 or greater criterion was used for the assessment of the presence
of SD of individual items. These criteria applied for
2286

the determination of SD in this study. ASEX was
applied by interview to all of the subjects by the
same interviewer trained in a pilot test using the
same questionnaire. The subjects were alone during whole evaluation. The subjects were asked to
answer the questions as they understood and the interviewer did not make any suggestions about the
questions. In the present survey, the scale shows a
good internal consistency (Cronbach α= 0.967).
The present study was devised as a scale-adaptation trial including subjects without a history of
cardiovascular disease who had undergone PCI.
In other terms, the assessment of the present status
was primarily aimed. The validity and reliability of
the tests used in the study have been proven and
widely accepted.
Statistical Analyses
Data were analyzed using the Statistical Package
for Social Sciences (SPSS) software (version 19.0
for Windows). A normal distribution of the quantitative data was checked using the KolmogorovSmirnov test. Parametric tests were applied to data
of normal distribution and non-parametric tests
were applied to data of questionably normal distribution. Independent-samples t-test and Mann–
Whiney U-test were used to compare independent
groups. Comparisons between multiple independent groups were made by Kruskal Wallis test followed by Mann-Whitney U test. To calculate correlation coefficients Pearson’s r, and Kendall’s tau b
were used. The distribution of categorical variables
in both groups was compared using Pearson chisquare, Continuity Correction, and Fisher’s exact
tests. Data are expressed as mean±SD or median
(interquartile range), as appropriate. Statistical significance was assumed for p<0.05.
Results
Four hundred and twenty-six patients met
the eligibility criteria for the study and agreed to
participate. Of the 426 patients, 183 (43%) were
female and 243 (57%) were male, the mean age
of the study group was 52.02±11.60 (range 29 to
65) years. Of the whole study group, 269 patients
had undergone one or more than one percutaneous cardiovascular interventions; and 157 patients
had undergone percutaneous pacemaker, or intra-
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cardiac defibrillator, or biventricular intracardiac
defibrillator device implantation procedure during
the last two years.
As for sociodemographic and clinical characteristics of patients, 341 (80%) were married; 365
(85.7%) had at least one sexual experience in the
past week; 367 (86.1%) had lower than 8 years
of education; 386 (85.3%) had a partner who
had lower than 8 years of education; 82 (19.2%)
were employed; 164 (38.7%) were laborers; 295
(69.2%) had moderate monthly income; 367
(86.2%) were not smoking, 387 (90.8%) were not
using alcohol; and 330 (91.7%) stated that they
had their partner’s psychological support during
their treatment (Table 1).

Four hundred and twenty-one (98.8%) had
a health coverage; 156 (36.6%) were living and
working in the downtown for at least five years;
405 (95.1%) were regularly using drug for chronic
illnesses; 345 (81%) were living in nuclear families;
215 (50.5%) were formerly treated for cardiac diseases; and 215 (50.5%) had family history for cardiac diseases. Of the female patients 166 (90.7%)
were in the postmenopausal period. Among them,
17 (10%) entered menopause after hysterectomy,
and 19 (11.4%) were taking hormone therapy.
The marital status (p=0.001), sexual experience (p=0.001), the level of educational (p=0.001),
partner’s educational level (p=0.008), employment
status (p=0.001), profession (p=0.001), monthly income (p=0.059), smoking habit (p=0.001), alcohol

Table 1. Description and comparison of demographic variables of patients according to gender
Total
n (%)
62.02±11.60
(29-85)
Married
341 (80%)
Marital status
Unmarried /widowed/ divorced
85 (20%)
365 (85.7%)
Sexual experience Present
(past week)
Absent
61 (14.3%)
Primary school
334 (78.4%)
33 (7.7%)
Educational level Secondary school
(highest level)
High school
40 (9.4%)
University degree or similar
19 (4.5%)
Primary school
261 (76.5%)
Partner’s
Secondary school
30 (8.8%)
educational level
High school
36 (10.6%)
(highest level)
University degree or similar
14 (4.1%)
Employment
82
(19.2%)
Employment
status
Housewife /househusband/ retired 344 (80.8%)
Office holder
68 (16.1%)
Laborer
164 (38.7%)
Profession
Farmer
35 (8.3%)
Housewife
157 (37%)
High
61 (14.3%)
Monthly income Moderate
295 (69.2%)
Low
70 (16.4%)
Absent
367 (86.2%)
Smoking
Present
59 (13.8%)
Absent
387 (90.8%)
Alcohol
Present
39 (9.2%)
Present
330
(91.7%)
Partner’s psychological support
Absent
30 (91.7%)
Age (years)
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Male (n=243) Female (n=183)
p Value
n (%)
n (%)
61.42±11.94
(36-85)
220 (90.5%)
23 (9.5%)
230 (94.7%)
13 (5.3%)
175 (72%)
27 (11.1%)
26 (10.7%)
15 (6.2%)
176 (80.0%)
11 (5.0%)
25 (11.4%)
8 (3.6%)
72 (29.6%)
171 (70.4%)
53 (21.9%)
152 (63.1%)
33 (13.7%)
3 (1.2%)
43 (17.7%)
164 (67.5%)
36 (14.8%)
197 (81.1%)
46 (18.9%)
205 (84.4%)
38 (15.6%)
212 (95.9%)
9 (4.1%)

62.81±11.11
(29-85)
121 (66.1%)
62 (33.9%)
135 (73.8%)
48 (26.2%)
159 (86.9%)
6 (3.3%)
14 (7.7%)
4 (2.2%)
85 (70.2%)
19 (15.7%)
11 (9.1%)
6 (5.0%)
10 (5.5%)
173 (94.5%)
15 (8.2%)
12 (6.6%)
2 (1.1%)
154 (84.2%)
18 (9.8%)
131 (71.6%)
34 (18.6%)
170 (92.9%)
13 (7.1%)
181 (99.5%)
1 (0.5%)
118 (84.9%)
21 (15.1%)

0.222
0.001
0.001

0.001

0.008

0.001

0.001

0.059
0.001
0.001
0.001
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use (p=0.001), and partner’s psychological support (p=0.001) were significantly different between
male and female patients (Table 1). The mean age
(p=0.222); health coverage status (p=0.656); place
of residence and work (p=0.787); drug use for
chronic illnesses (p=0.361); family type (p=0.959);
former cardiac diseases (p=0.644); and family history for cardiac diseases (p=0.341) were not significantly different between male and female patients.
The mean scores of the study group and mean
scores according to gender on the different domains
are shown in Table 2. Female patients had lower
scores of quality of life in physical (p=0.001), psychological (p=0.001), and environmental (p=0.001)
domains than male patients. Quality of life scores in
social domain is not statistically significantly different between groups (p=0.725) (Figure 1). In female
patients, strong correlation was determined between
significantly affected QOL domains and age (r=0.313, p=0.001), partner’s age (r=-0.362, p=0.001),
monthly income (r=0.268, p=0.001). Similarly, in
male patients, strong correlation was determined
between QOL domains and same parameters such
as age (r=-0.133, p=0.003), partner’s age (r=-0.185,
p=0.001), monthly income (r=0.367, p=0.001).
Of 426 patients, 234 (54.9%) complained of
SD as indicated by ASEX criteria. Of 234 patients,
126 (53.8%) were male, and 108 (46.2%) were female (Figure 2).

Figure 1. The mean of each WHOQOL-BREF
domain in male and female patients
Total ASEX scores were significantly higher
in female patients (p=0.001), and the gender difference for SD was significant (p=0.001). When
ASEX scores of each gender were compared;
ASEX-1 (sexual drive), ASEX-2 (sexual arousal),
ASEX-3 (erection/lubrication), ASEX-4 (ability
to reach orgasm), and ASEX-5 (satisfaction with
orgasm) subscores in the female patients were
found to be significantly higher than those in the
male patients (Table 3) (Figure 3). Analyses of
correlations between demographic variables and
SD in female patients revealed significant correlations with employment status (p=001), with level
of education (p=0.001), with partner’s level of education (p=0.002), with profession (p=0.026), and

Table 2. Comparison of World Health Organization Quality of Life–Brief Form scores on Physical,
Psychological, Social Relationship and Environmental domains among patients according to gender
WHOQOL subscales
Physical
Psychological
Social
Environmental

Total
(mean±SD) (range)
13.81±2.87 (5.71-20.00)
14.00±2.30 (5.33-20.00)
14.15±2.61 (5.33-21.33)
13.86±1.96 (6.00-19.50)

Male (n=243)
(mean±SD) (range)
14.67±2.58 (5.71-19.43)
14.84±1.90 (8.00-20.00)
14.19±2.34 (6.67-21.33)
14.21±1.81 (8.00-19.50)

Female (n=183)
p Value
(mean±SD) (range)
12.66±2.86 (5.71-20.00) 0.001
12.89±2.31 (5.33-17.33) 0.001
14.10±2.93 (5.33-21.33) 0.725
13.39±2.05 (6.00-19.00) 0.001

Table 3. Comparison of total and subscores of Arizona Sexual Experiences scale scores in male and
female patients

ASEX-1 (sexual drive)
ASEX-2 (sexual arousal)
ASEX-3 (erection/lubrication)
ASEX-4 (ability to reach orgasm)
ASEX-5 (satisfaction with orgasm)

Male (n=243)
(mean±SD)
3.426±1.325
3.526±1.269
3.735±1.296
3.609±1.339
3.621±1.345

Female (n=183)
(mean±SD)
4.282±1.238
4.422±1.284
4.600±1.247
4.763±1.235
4.822±1.338

p Value
0.001
0.001
0.001
0.001
0.001

SD= Standard deviation; ASEX= Arizona Sexual Experiences Scale

2288
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with monthly income (p=0.009). In male patients
SD correlated with employment status (p=001),
with level of education (p=0.001), with smoking
(p=0.001), with alcohol use (p=0.003), and with
partner’s psychological support (p=0.044). The
most frequent complaints were problems with
erection in male patients, while reaching and satisfaction with orgasm in female patients (Figure 3).

Figure 2. Sexual dysfunction and its distribution
in male and female patients

Figure 3. Sexual dysfunction and its types in
male and female patients (A total ASEX score of
19 or greater, any one item with an individual
score of either 5 or 6, or three or more items with
individual scores of 4 criteria were used for the
assessment of the presence of SD. An ASEX score
of 4 or greater criterion was used for the assessment of the presence of SD of individual items).
Discussion
This is one of the few studies, which investigates
QOL and SD in patients who had undergone PCI.
Furthermore, being the first study conducted on
Turkish population, it answers the need for repli-

cating such studies in different cultures. Our data
underline that impaired QOL and SD in patients
who had undergone PCI particularly occurs in female patients as worsened physical, psychological,
and environmental domains in QOL; and reduced
sexual drive, sexual arousal, lubrication, ability to
reach orgasm, and satisfaction with orgasm.
Modern treatments, such as PCI, should focus
not only on improving life expectancy, symptoms
and functional status, but also on several aspects
of QOL. An improvement in QOL is considered
to be important as a primary outcome and in the
determination of therapeutic benefit [15]. Still, results from QOL studies have not yet been brought
to the forefront of this crucial discussion. One
reason may be that differences in QOL scores
can be difficult to interpret for clinicians and decision makers not familiar with QOL scales and
line of research. A consideration of both the statistical and clinical significance of differences in
QOL may prove to be valuable. Interpretation of
QOL scores may also be enhanced by comparing
the scores of a study population with those of a
reference population. Although many investigators have described the impact of PCI on patient
health status, only a few studies have examined
which patient characteristics are most strongly associated with the quality-of-life benefits from PCI.
In comparative studies, it has been reported that
female MI survivors have physical, social, and
medical disadvantages compared to their male
counterparts [16,17]. Furthermore, several studies
have reported lower QOL in female MI patients
than in male MI patients [18,19].
In this study, we found that the men’s scores
were significantly higher than the women’s in all
four components of QOL. According to Dias et al.,
men had a better perception of QOL than women,
while women more frequently had a below-median
physical score [20]. In their study, female gender
was a main independent predictor of both physical
and psychological components of QOL in patients
with acute coronary syndrome [20]. In another
study, it was indicated that women had more physical, social and psychological dysfunction, and poorer overall health than men [21]. Rankin et al. found
that women had more in-hospital complications,
cardiac dysfunction and mortality than men [22].
Other studies have reported that men had improved
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outcomes over women [23]. However, more recent
studies have reported that long-term outcomes for
men and women were similar [24].
Although female patients showed significant
differences on physical, psychological, and environmental health domains, overall these differences did not affect their state of mind or relationship with other people in a negative way (social
domain). In the present study, female population
have comparable levels of self-esteem, satisfaction
with their personal relations, and social support received to those of the general female population.
However, this is not true for satisfaction with sexual activity (Table 3). Although research on sexual
activity following cardiac interventions is rather
scarce, the existing research base suggests that
PCI causes uncertainty and reduced libido [25].
Notably, most research has been focused on male
erectile dysfunction; females with cardiovascular
diseases have rarely been investigated.
Our data underline that SD particularly occurs
in female patients as reduced sexual arousal, lubrication, ability to reach orgasm, and satisfaction
with orgasm. These results are supported by previous research which reported more decrease in libido and dissatisfaction with sexual relationships
in female patients compared to controls [26]. Conversely, some studies reported a higher frequency
of sexual problems in male patients [27]. Possibly,
in those studies, female patients were less willing
to report on sexuality, or did not engage in sexual
activities as frequently as men did. In our study,
female interviewer might have facilitated female
patients in terms of verbalizing their sexual problems or impeded male patients. Nevertheless,
there are similar studies suggesting more frequent
SD (like difficulties with arousal and reaching orgasm, low sexual desire and decreased libido) in
female patients [26,28].
The patient group evaluated in our study consisted of patients who had had serious heart attacks or survived sudden cardiac death or suffered
from serious chest pains, and those presented with
heart failure or syncope, malaise or experienced
severe cardiac trauma. Fear of death and feeling of
distress are major complaints of these patients. In
this patient group feelings, and concerns related to
possible recurrence of similar complaints following intervention persist for a long time leading to
2290

deterioration of patients’ quality of life. Besides,
after these procedures intensive drug therapy has
been instituted for these patients, and treatmentrelated problems such as excessive weight gain,
decrease in insulin sensitivity, and diabetes, hypotension, labour loss, fatigue, and malaise, depression, insomnia, nightmares, and bleeding secondary to antiaggregant therapy might emerge [29].
The patients involving patients. After cardiovascular interventions, intense drug therapy was administered to these patients. These drugs consist
of antitrombotic antiiscemic antitrombositer and
antihypertension drugs. Especially the use of beta
adrenerjik receptor blocking agents leads to various adverse effects such as weight gain, fatigue, and
erectile dysfunction. Beta adrenergic blockers can
lead to a decrease of 15% in cardiac performance.
Erectile dysfunction is usually an age related adverse effect of beta adrenergic receptor blockers
and was observed in 10-15% of the patients. All
of these adverse effects influence the QOL unfavourably. Erectile dysfunction is also a frequently
observed side effect which was seen very often in
young and middle-aged men. This adverse effect
mostly requires cessation of the drug therapy [30].
In addition to all these side effects, restenosis,
and occlusion of the intervened vessel, and pacemaker dysfunction, chest pain, and shortness of
breath restricting ambulation of the patient might
cause frequent rehospitalizations. In conclusion,
occasionally, procedures performed on patients
and resultant prescription of intensive drug therapies might lead to the deterioration of quality of
lives of the patients in the medium-, and long-term
in addition to emergence of severe adverse effects
with fatal outcomes.
Several potential limitations of this study should
be considered. Firstly, this was a single-center
study, and it is possible that unique characteristics of the patients, the physicians, or the institution will limit the generalizability of these results.
Further research should examine predictors of
quality-of-life improvement in larger, multicenter
studies. Second limitation is the study’s retrospective design leading to the absence of pre-treatment
QOL scores. Third limitation is the absence of a
disease-specific questionnaire. Fourth limitation is
the large span of age of patients. Totally, 90.7% of
the women included in the study were postmeno-
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pausal, of whom 11.4% were taking hormone replacement therapy, which could affect the quality
of sexual life. Besides, older people tend to have
poorer quality of life.
Conclusions
In conclusion, this study provides an important complement to existing knowledge of patient
outcomes after PCI with special emphasis on gender. Furthermore, results obtained from this study
provide an important step toward understanding
the different effects of PCI on QOL and SD according to gender. It is hoped that this information
will allow clinicians to prospectively understand
the degree of postprocedural benefit patients are
likely to experience, thereby supporting medical
decision-making and augmenting physicians’ and
nurses ability to convey anticipated benefits to patients from different sexes.
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Introduction

Abstract
The purpose was a study on isolation of Streptomyces from soil and their evaluation for production of bioactive compounds. The isolated strains
with potent activity for the production were identified and verified using Api kit (bioMerieux) and
16SrRNA gene sequencing. Optimization of culture conditions was carried out at different temperatures, pHs and carbon-nitrogen sources. In addition,
the growth phase of production and antimicrobial
spectrum of the compounds were determined and
then structure of the bioactive compounds was
analyzed by nuclear magnetic resonance (NMR).
Out of 80 Streptomyces isolates, two strains exhibited potent activity against pathogenic bacteria.
These promising strains were recognized as Streptomyces labedae and Streptomyces luteogriseus.
Optimal temperature, pH and C, N-sources for the
bioactive production were 25°C, 8 and glucose, maltose and yeast extract respectively. Furthermore, stationary phase was determined as the best production
phase for both strains. Although Entrobacter aerogenes, Bacillus cereus and Aspergillus niger were sensitive and Shigella dysenteriae, Pseudomonas aeruginosa and Listeria monocytogenes were resistant to
both bioactive compounds, different antimicrobial
activities were observed against Klebsiella pneumonia, Salmonella typhi, Corynebacterium glutamicum, Staphylococcus aureus and Candida albicans.
1H and 13C NMR spectroscopy of the bioactive compounds exhibited straight chains with ketone, amide and alcohol groups in their structures.
In general, our finding confirmed production of
bioactive compound by soil Streptomyces and the
bioactive products of these strains recommend for
further investigation.
Key words: Streptomyces, bioactive compound,
Soil.

The genus Streptomyces includes gram-positive
filamentous bacteria with high level G+C content
(Ningthoujam et al., 2009; Shouvik et al., 2012).
These bacteria are aerobic and predominantly live
in soil and water as microflora (Dehnad et al.,
2010). Streptomyces are usually characterized for
producing secondary metabolites such as antibiotics and enzymes (Lam, 2006). Nowadays, more
than 7000 compounds produced by Streptomyces
have been identified, which most of them are secondary metabolites (Berdy, 2005).
Secondary metabolites often produce by bacteria during bacterial growth at the stationary phase. Indeed, exhaustion of a nutrient such as carbon nitrogen/phosphate and increasing the waste
in the bacterial environments generate signals for
production of secondary metabolites (Bibb, 2005).
Biological Industry currently has focused on production of bioactive secondary metabolites and
their exploitation special from soil Streptomyces.
On the other hand, existence of high frequency of
antibiotic resistant bacteria culminated in demand
for the novel antimicrobial agents (Bharti et al.,
2010). Hence, many researchers have begun investigating on these bacteria in order to achieve new
antimicrobial compounds.
Recently, isolation of bioactive producing
Streptomyces from different geographical areas
considered special field for investigation in order
to obtain the new remedy for treatment of the patients. In this regard Streptomyces have been isolated
from different areas and evaluated for production
of the new antimicrobial compounds. The results
obtained from their studies exhibited detection of
different species of Streptomyces as well as various kinds of bioactive compounds(Dhanasekaran
et al., 2009; Dhananjeyan et al., 2010; Emerson
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de Lima Procópio et al., 2012; Ibrahim Mabrouk,
2012). Hence, nowadays several talents have been
done to introduce the new bioactive compounds
in order to eliminate the rate of antibiotic resistant
bacteria. The present study was undertaken to survey on isolation of soil origin Streptomyces from
our geographical areas and the evaluation of their
antimicrobial compounds.
Materials and methods
Sample collection and pretreatment
In total, 300 soil samples were collected from
various areas in the north, center and south of Iran.
Each sample was taken from profoundness of 1015 cm. Then the samples were air-dried and prepared. For isolation of Streptomyces, one gram of
each prepared soils was dissolved in 99 ml sterile
distilled water and kept in an shaker at 150 rpm
for 30 min. Then, the samples were full cultured
on the Trypticase soy agar plates and incubated at
28-300 C for 5-6 days (Ningthoujam et al., 2009).
Screening and Identification of bioactive
Streptomyces
Preliminary identification of Streptomyces isolates was carried out by the colony characteristics,
type of areal hyphae, growth of vegetative hyphae,
fragmentation pattern and spore formation. After
the initial identification of the isolated Streptomyces, productions of antimicrobial metabolites
were evaluated by using the Agar Well Diffusion
method. Each pure sample was cultured in TSB
and shaked in an orbital shaker at 25-30oC with
150 rpm for 48-72 h. The broth was centrifuged at
10,000 rpm for 10 min and filtered by Whatman
No.1 paper. The antimicrobial activity of the filtrate was assayed against Escherichia coli (PTCC
1330), Pseudomonas aeruginosa (PTCC 1074),
Bacillus cereus (PTCC 1015), Staphylococcus aureus (PTCC 1112) and Aspergillus niger (PTCC
5012) using Muller Hinton Agar (MHA) (Vimal
et al., 2009; Bharti et al., 2010).
To perform the experiment each bacterium was
fully cultured on MHA, then wells were made in
the medium using sharp borer. Afterward 100 µl
of the supernatant was added to each well and the
plates were incubated at 37oC for 24 h. Subsequently a zone of inhibiting growth considered the
2294

antimicrobial effect of the metabolite and the size
was measured and recorded (Voravuthikunchai et
al., 2006).
Identification and authentication of bioactive
producing Streptomyces
Out of five Streptomyces isolates, two strains
showed potent activity in production of antimicrobial metabolites. These strains were subjected
for phenotypic and molecular identification. Phenotypic identification was carried out using catalase, oxidase, nitrate, oxidative / fermentative tests
and APi coryne kit (bioMerieux). In addition authentication of the bioactive strains was done by
16SrRNA gene DNA sequencing. To perform the
experiment DNA extraction was carried out using DNA PCR kit (Roche-Germany). Then the
purity of extracted DNA was assessed by absorbance at 260 and 280 nm. The extracted DNA
with ratio (260/280nm) of 1.9≤ corresponding to
121 μg DNA ml –1 .was used for Polymerase Chain
Reaction (PCR). Amplification of 16SrRNA
gene was performed using Forward and Reverse
primers with sequences of 5’-CAACGAGCGCAACCCT-3’ and 5’- GGTTACCTTGTTACGACTT -3’ respectively. Each reaction tube
was containing 14.5 µl of water (Sigma Aldrich
Company Ltd.), 2.5 µl of 10×PCR buffer (Cinagen-Iran), 1 µl of each forward and reverse PCR
primers, 1 µl of a 10 mM dNTPs (Cinagen-Iran),
0.5 µl of Smar taq polymerase (cinagen-Iran), 1
µl of 50mM MgCl2 (cinagen-Iran) and 5 µl of
DNA template. PCR conditions of thermocycler
(Cleaver, England) were as follows: 95°C for 3
min, followed by 35 cycles of 95°C for 60 s, 56°C
for 45 s, and 72°C for 60 s, with a final extension
at 72°C for 5 min and storage at 4°C. All the PCR
products were run on a 1.5% (w/v) agarose gel.
PCR products were electrophoresed at 75V for 20
min and then DNA bands were virtualized after
staining with ethidium bromide. Finally the PCR
products with pure DNA bands have been sent
to Macrogen in South Korea (http://www.macrogen.com/) for DNA sequencing. The 16S rRNA
sequenced data were subjected to BLAST analysis
(http://www.ncbi.nlm.nih.gov/BLAST/) to identify each respective 16S rRNA gene amplicon.
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Separation of bioactive compounds by
different solvents
The experiment was carried out by cultivation of
the strains in Trypticase soy broth and incubated in a
shaker incubator at 150 rpm at 25-30oC for 48-72 h.
After three days the broth was centrifuged at 10,000
rpm for 10 min. Then the mycelia biomass was separated by filter paper Whatman No.1 (Bharti et al.,
2010). The extraction of antimicrobial metabolites
was done using different solvents viz., ethyl acetate, chloroform, acetone and ethanol. The solvents
separately were added to the filtered supernatants
in 1:1 proportion, and mixed by homogenizer for
45 min. The solvents were centrifuged at 5000 rpm
for 15 min and the solvent parts were evaporated at
70 and 80 0C after separation of their aqueous phase. The dark, brown and gummy compounds that
obtained were subjected for determination of antimicrobial activities (Augustine et al., 2005; Dehnad
et al., 2010).
Culture Optimization
Culture optimization for maximum production
of antimicrobial metabolites was carried out by
changing temperatures, pHs, carbon and nitrogen
sources.
To perform the tests, isolated Streptomyces
were inoculated into the TSB and incubated at
temperatures of 25, 30, 35 and 40o C for 72 h.
Then 100 µl of each supernatant (centrifugation at
10000rpm, 20 minutes) was added into the wells
on the Muller Hinton agar seeded by Bacillus cereus (PTCC1015), and incubated at 37o C. After
24h, the effect of temperatures on bioactive compound production was determined based on the
size of inhibition growth zone.
To determine the best functional pH, the pH of
TSB was adjusted at 5, 6, 7 and 8. Then the bacteria were separately inoculated and incubated at
27o C. After 72h, 100 µl of each supernatant (centrifugation at 10000rpm, 20 minutes) was added
into the wells on the Muller Hinton agar seeded
by with Bacillus cereus PTCC1015 and incubated
at 37o C. After 24h, the effect of pH on bioactive
compound production was determined based on
the size of inhibition growth zone.
To determine the best carbon and nitrogen sources glucose, lactose, maltose, sucrose, fructose,
starch, glycerol, peptone, yeast extract and trypton

were separately sterilized and added into the TSB
with 1% concentration. Then, Streptomyces isolates
were inoculated to the medium and incubated in
shaker incubator at 150 rpm, 25-300C for 48-72 h.
Then handy carbon and nitrogen sources were selected on the basis of the inhibition growth zone, as
mentioned above (Saurav and Kannabiran, 2010)
Arbitrary Units (AU) of bioactive compounds
To determine AU, various dilutions 1-2, 1-4,
1-8, 1-16, 1-32, 1-64, 1-128 and 1-256 were made from
each bioactive compound. Then 100 µl of each dilution was poured into the well the wells on the
Muller Hinton agar seeded by with Bacillus cereus PTCC1015. The plates were incubated at 37
°C for 24 hrs. Arbitrary Unit of each metabolite
was determined by reciprocal of highest dilution
exhibiting antimicrobial effect (Voravuthikunchai
et al., 2006).
Determination of the phase of bioactive
compounds production
To obtain the phase of bioactive compound
production, the strains separately inoculated in
TSB and incubated in a shaker incubator at 150
rpm 25-30ºC, for 48-72 h. Then optical density
(OD) of the broth was determined at 620 nm every
12 h. At the same time antimicrobial activities of
each sample was determined as explained above
(Moshafi et al., 2011).
Determination of Antimicrbial Spectrum of
metabolites against pathogenic microbes
Antimicrobial spectrum of bioactive compounds was assessed against pathogenic organisms viz., Escherichia coli(PTCC 1330),
Entrobacter aerogenes (PTCC 1221), Pseudomonas aeruginosa(PTCC 1074), Klebsiella
pneumoniae(PTCC 1053), Bacillus cereus(PTCC
1015), Listeria monocytogenes (PTCC 1298), Salmonella typhi(PTCC 1609), Shigella dysenteriae(
PTCC 1188), Corynebacterium glutamicum (PTCC
1532), Staphylococcus aureus(PTCC 1112), Candida albicans(PTCC 5027), Aspergillus niger(PTCC
5012), Cladosporium sp.(PTCC 5202), Penicillium
sp.(PTCC 5251), Rhizopus oryzae(PTCC 5174)
and Mocur hiemalis(PTCC 5292) were used. To
perform the test, each bioassay strain was fully cultivated on Mueller Hinton agar and two wells were
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made in the plate agar using sterile sharp borer.
Then, 100 µl of purified antimicrobial metabolites
were separately added into each well and the plate
was incubated at 37°C. After 24h, the size of inhibition growth zone was measured and considered
antimicrobial activity of the compound. All experiments were carried out in three replicates.
Nuclear magnetic resonance analysis of the
metabolites
Three and ten milliliters of the pure antimicrobial metabolites were subjected for 1HNMR and
13CNMR (300 MHz, Brucker Biospin, Switzerland). The metabolites dissolved in 3 ml of Acetone and analyzed by nuclear magnetic resonance
(NMR) (Augustine et al., 2005).

Identification of bioactive producing
Streptomyces
The results obtained from phenotypic identification of the isolates illustrated that antimicrobial producing bacteria were Streptomyces spp.
However, Alignment analysis of 16SrRNA genes
of the bacterial strains exhibited 94% and 98%
identical to Streptomyces labedae (No1)with accession number gb|JQ738392.1| and Streptomyces luteogriseus (No2)with accession number
gb|GQ985454.1|respectively. Colony characters
and the cell properties of Streptomyces isolates are
shown in plate 1.

Results
Isolation of bioactive Streptomyces
In Total 80 strains of Streptomyces were isolated and assessed for the production of bioactive
compounds. Out of all, two strains could produce
compounds and tested against bioassay strains
of Escherichia coli, Pseudomonas aeruginosa,
Staphylococcus aureus, Bacillus cereus and Aspergillus niger. As showed in Table 2 Bacillus cereus
and Aspergillus niger were sensitive to both compounds, however Pseudomonas aeruginosa was
resistant to them. Furthermore, different responses
of compounds were observed against Escherichia
coli and Staphylococcus aureus. Escherichia coli
and Staphylococcus aureus were sensitive to the
metabolites produced by isolated strains of No. 1
and No. 2 respectively.
Table 1. Antimicrobial activity of the compounds
produced by Streptomyces isolates
Inhibition Zone Diameter (mm) of metabolites
Microorganisms
Escherichia coli
Pseudomonas aeruginosa
Staphylococcus aureus
Bacillus cereus
Aspergillus niger
*, no zone
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Produced by strains
No1

No2

10
14
14

-*
20
15
12

No.1

No.2
Figure 1. Macroscopic and microscopic properties of bioactive producing Streptomyces isolates.
Extraction of the bioactive compounds by
different solvents
The result obtained from extraction of the bioactive compounds by different solvents indicated
that out of all solvents acetone follow by ethyl
acetate, chloroform and ethanol were respectively
the best solvents for extraction of the compounds
produced by Streptomyces labedae and Streptomyces luteogriseus.
Optimization of bioactive compounds
production
The results obtained from optimization of bioactive compound production by the isolated strains showed that the best temperature and pH for
the production was 25 °C and neutral to slightly
alkaline for both strains. However maltose and
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yeast extract and glucose, maltose and yeast extract were preferred for the production of bioactive compounds by Streptomyces labedae, and
Streptomyces luteogriseus respectively (Tables 3
and 4). Arbitrary Units obtained for both bioactive
compounds were 128 AU.
Production of bioactive compounds at
different growth phases of Streptomyces
isolates
The results obtained from the production of bioactive compounds during growth of Streptomyces
labedae and Streptomyces luteogriseus indicated
that the production of the compounds was started
on 60th hours and reach to maximum level on 84th
of the bacterial growth. Hence, stationary phase
considered a phase of production and the compounds as secondary metabolites (Figure 1).

Figure 2. Growth curves and its relations with
antimicrobial metabolites production

Table 2. Effect of different pHs and temperatures on the bioactive compound production by Streptomyces isolates
Inhibition zone diameter (mm) of metabolites at
pHs
Isolated
Strains
5
6
7
8
25
Streptomyces labedae
-*
10
14
15
14
Streptomyces luteogriseus
11
15
15
15

Temperature
30
15
15

35
-

*, no zone

Table 3. Effect of different carbon and nitrogen sources on the bioactive compound production by Streptomyces isolates
Isolated
Strains
Streptomyces
labedae
Streptomyces
luteogriseus

Inhibition zone diameter (mm) of metabolites in present of
Carbon
Nitrogen
glucose lactose maltose sucrose fructose starch glycerol peptone yeast extract trypton
16

15

17

16

14

16

14

14

17

14

19

17

19

18

16

16

16

17

19

15

Table 4. Antimicrobial spectrum of the metabolites produced by Streptomyces against pathogenic
microorganisms
inhibition zone diameter (mm) of metabolites produced by
Pathogenic microorgamisms
Streptomyces labedae
Streptomyces luteogriseu
Entrobacter aerogenes
12
10
Klebsiella pneumonia
*10
Salmonella typhi
12
Shigella dysenteriae
Listeria monocytogenes
Corynebacterium glutamicum
11
Candida albicans
17
-

*, Resistant
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Antimicrbial Spectrum of the bioactive
compounds against pathogenic microbes
The result obtained from antimicrobial spectrum of the metabolites produced by Streptomyces
labedae and Streptomyces luteogriseus illustrated
that Entrobacter aerogenes was sensitive and Listeria monocytogenes and Shigella dysenteriae
were resistant to the both compounds. In addition,
Candida albicans and Corynebacterium glutamicum, Klebsiella pneumoniae and Salmonella typhi
showed sensitive character to the bioactive compounds produced by Streptomyces labedae and
Streptomyces luteogriseus respectively (table 5).
Structural analysis of the bioactive
compounds produced by Streptomyces
labedae and Streptomyces luteogriseus
1H NMR (500 MHz) spectrum of the bioactive
compound produced by Streptomyces labedae in
acetone has large peaks in the regions 1,3, 2.08, 2.82
and small peaks in regions 0.9 and 3 to 8. Major

peaks probably indicates existence of HO-CH- and
–C= CH- protons in the structure of the compound.
Regarding to The 13C NMR (300 MHz) showed
-C-NO2 at region 80 and -C=C- group at regions 15
to 45 ppm. Therefore, based on foregoing data formula of the compound probably is C12H19O5N2
with an amide and two alcohol groups.
The results obtained from 1H NMR spectrum
of the bioactive compound produced by Streptomyces luteogriseus in acetone indicated that large
peaks were observed in regions 2.08, 2.09 and 2.8,
2.9. small peaks were observed in regions 0.9,
1.2, 1.3, 2.6 and 2.9. Major peaks probably indicates –C= CH- , HO-CH- and CH-OR protons.
13C NMR showed two major peaks in regions
29 and 205 ppm and probably indicates -C-NO2
and R2C=O respectively Therefore, based on
foregoing data formula of the compound probably
is C11H14O4N with one Keton and three double
bonds groups (Figure 2 and 3).

(a)
(b)
Figure 3. 1H (a)and 13C (b)NMR (300 MHz) spectrum of the metabolite produced by Streptomyces
labedae

(a)
(b)
Figure 4. 1H (a) and 13C (b) NMR (500 MHz) spectrum of the metabolite produced by Streptomyces
luteogriseus
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Discussion
Nowadays several antibiotics have been recommended for decreasing the rate of occurrence
of antibiotic-resistant bacteria. In this regard pharmaceutical industries made attempts to introduce
the new sources of antimicrobial components with
potent activity against pathogenic bacteria, viruses
and etc (Dehnad et al., 2010; Mageshwaran et al.,
2011; Gontang et al., 2007). Successful discoveries
in this area were shown a reasonable strategy for
the isolation and characterization of bacteria with
high level of bioactive compound production (Basik et al., 2003). Out of all bacteria, Streptomyces
were a special target bacteria in drug industries because of their ability to produce a variety of bioactive compounds (Eccleston et al., 2008; Watanabe
et al., 2003). Many reports confirmed isolation of
the bioactive compound producing strains belonging to the genus Streptomyces from Thailand ,
Jordan, Egypt and (Bull et al., 2000; Saadoun and
Gharaibeh, 2003). Although Streptomyces have
been recognized as the potential antibiotic producer bacteria, the type of their bioactive compounds
could be depended on the environment factors and
the geographical areas. For instance, Streptomyces
isolates from Australian coastal zone could produce
aromatic polycyclic compounds with antibacterial
activity against gram-positive and negative bacteria (Eccleston et al., 2008). Several investigates
in India, Africa and Myanmar exhibiting different
antimicrobial spectrum of the bioactive compounds
produced by Streptomyces isolates against pathogenic bacteria (Ningthoujam et al., 2009).
The results obtained from our study indicated
that out of 80 strains of indigenous Streptomyces,
two strains had potent activity for production of
bioactive compounds. Phenotypic and molecular
identification of the isolates recognized them as
Streptomyces labedae and Streptomyces luteogriseus. Optimal temperature, pH and C, N-sources for
growth of these strains were 25°C, 8 and glucose,
maltose and yeast extract respectively. Concerning
to the growth phase of production, stationary phase
was recognized as a major the production phase and
acetone was a superior solvent. Therefore based on
foregoing evidence the bioactive compounds produced by these bacteria were secondary metabolites
and considered as antibiotics.

In addition 1H and 13C NMR analysis of the
bioactive compounds exhibited straight chains
with different groups of ketone, amide and alcohol. However varied responses of the compounds
against pathogenic microorganisms might be related to different chemical groups, which are
linked to their straight chains.
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Abstract
Background: Arterial stiffness which is an
indicator of atherosclerosis is an important risk
factor for cardiovascular morbidity and mortality.
End stage renal disease (ESRD) increases arterial
stiffness. We aimed to compare arterial stiffness
among ESRD patients treated with hemodialysis
(HD) or peritoneal dialysis (PD).
Method: The study included 55 patients treated with hemodialysis (n: 25) and peritoneal dialysis (n: 30). Arterial stiffness was determined
by aortic strain, dystensibility and aorta-femoral
pulse-wave propagation velocity.
Results: Diabetes mellitus (%32 versus 10%)
and hypertension (%60 vs %36.7) were found significantly more frequent in HD patients. However total cholesterol (203.9 ± 59.3 versus 162.0 ±
43.7; p=0.005), low-density lipoprotein (118.3 ±
38.9 versus 95.4 ± 31.1; p=0.021) and triglyceride (258.7 ± 200.8 versus 174.2 ± 76.0; p=0.050)
levels were significantly higher in PD patients.
Aortic strain (8.72 ± 4.17 versus 9.65 ± 5.54;
p=0.478), dystensibility (0.39 ± 0.21 versus 0.45
± 0.26; p=0.329) and PWPV (13.7 ± 0.41 versus
12.9±0.47; p=0.512) were not significantly different between HD and PD patients.
Conclusion: There was no significant difference between HD and PD patients in view of arterial
stiffness.
Key words: Arterial stiffness, atherosclerosis,
hemodialysis, peritoneal dialysis.
Introduction
Cardiovascular diseases are the major cause of
morbidity and mortality in patients with End-stage

renal disease (ESRD) [1]. The increase in cardiovascular disease (CVD) among ESRD patients is
not related only with traditional risk factors, but
also can be related with conditions such as hypertension dependent to chronic hypervolemia,
anemia, of the calcium-phosphor metabolism,
hypercatabolism, hyper homocysteinemia and
chronic micro-inflammatory disorder related with
increased oxidative stress which are characteristic
for uremia[2]. The cardiovascular diseases mentioned herein which are considered as the reasons
of morbidity and mortality in ESRD patients are
related with atherosclerosis [3].
Early diagnosis of atherosclerosis is possible
after assessing the mechanical characteristics of
the aorta by non-invasive methods. Aortal stiffness
which is recognized as an indicator of atherosclerosis is an important risk factor for cardiovascular
morbidity and mortality [4]. An increase in aortal
stiffness may cause an increase in systolic blood
pressure, ventricular after load and pulse pressure
and a decrease in subendocardial blood flow and
an escalation of the pulsatile stress in peripheral
arteries [5]. Aortal stiffness can be effected due to
physiological conditions such as age, gender, body
weight, hormonal status and genetic characteristics
and environmental factors such as nutrition, cigarette smoking and exercising capacity, and certain
conditions such as hypertension, hypercholesterolemia, diabetes mellitus, coronary arterial disease,
cerebrovascular disease and renal failure [6].
In some studies (7-9), arterial stiffness has increased in PD patients more than HD patients. Moreover, there is also the opposite findings (10). In our
study, there was no significant difference between
HD and PD patients in view of arterial stiffness.
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Our purpose in this study is to compare arterial stiffness by using aortic strain, dystensibility
and pulse-wave propagation velocity (PWPV) parameters in patients who are treated with hemodialysis (HD) and peritoneal dialysis (PD).
Material and method
After a permit was obtained from the Yuzuncu
Yil University, Faculty of Medicine, Committee
of Scientific Research and Ethics we carried out
the current study between January 2009 and July
2010, on hemodialysis and peritoneal dialysis patients who were followed up by the Yuzuncu Yil
University, Faculty of Medicine, Scientific Department of Nephrology. A total number of 55 voluntary patients treated with HD (n: 25) and PD (n:
30) were included into the study.
Patients who undergone HD or PD for a period
less than 6 months, under 18 years of age, with
cardiac failure, malignancy, communication problems and who refused to participate in the study.
Physical examination was carried out after patients were interviewed and demographical data
were recorded. After then, patients were assessed
by 12 derivation electrocardiography (ECG) and
transthoracic echocardiography (TTE) (Vivid 3,
General Electric, 3-MHz transducer).
Entire individuals were studied at a left lateral decubit position and echocardiograms were
recorded as standard parasternal and apical axis.
Left atrium diameter, systolic and diastolic aortic diameters, left ventricular cavity systolic and
diastolic dimensions, interventricular septum and
posterior wall thickness were determined by a
parasternal long axis M-mode method. All measurements were obtained by considering the basic principles of the Association of the American
Echocardiography Standards [11].
Aortic strain, dystensibility and PWPV were
employed as arterial stiffness parameters.
Aortic strain (%) = (systolic aortic diameter diastolic aortic diameter) x 100 / diastolic aortic
diameter (12).
Aortic dystensibility (cm²/dyn /10 ³) = (2 × aortic strain) / (pulse pressure) [12,13]
Pulse-wave propagation velocity (m/sn) = Patients were pre-emptively monitored by a 3-leads
ECG. After then, thoracic aorta was targeted from
2302

the descendant at the subclavian artery outlet alignment by inserting the 3 MHz TTE probe to the
suprasternal window while the patient laid in a supine position.
The left common femoral artery was used as
the distal measurement point (Figure 1). Systolic
deflexion baselines in Doppler spectral recording
which were obtained by a continuous flow Doppler, received from aortic and femoral arteries
were used as a point of reference and the difference between distances with the R wave in ECG
recordings are recorded as the period between
pulse-wave propagation velocity reference points
(transit period (T)). Thereafter the distance between superficial measurement and the reference
point (D) was determined as a meter value [14].
Accordingly; PWPV (m/sn) = D / T

Figure 1. Aortic arch and left common femoral artery were used as a point of reference and the difference between distances with the R wave in ECG
recordings are recorded as the period between
pulse-wave propagation velocity reference points
Statistical analysis
Continuous variables are stated as numbers and
percent values of categorical variables, likewise Average, Standard Deviation, Minimum and
Maximum Values. Group averages of continuous
variables were compared by the aid of a studentt test. The relationship between these variables
were assessed by the means of a Pearson Correlation Analysis. However, a Q-Square Test was
used to compare categorical variables. Statistical
significance level was considered as p<0,05 and
a SPSS 16.0 statistic package program was used
during calculations.
Results
The mean renal replacement period (RRP) of
hemodialysis patients was 45.40 ± 28.76 months (6
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– 120 months) while the this period in PD patients
was 49.60 ± 25.35 months (12 – 120 months). No
any statistically significant difference was found regarding age, RRP, weight, pulse rate, systolic and
diastolic blood pressure and ecocardiographic parameters between HD and PD patient groups (respectively table 1 and 2). Diabetes mellitus was found significantly more frequent (%32 versus 10%
; p= 0.042) and hypertension was tend to be more
frequent (%60 vs %36.7 ;p=0.084) in HD patients.
In PD patients dyslipidemia was significantly more

frequent (40% versus 16% versus; p=0.047) while total cholesterol (203.96 ± 59.33 versus 162.00
± 43.79;p=0.005), low-density lipoprotein (LDL)
(118.36 ± 38.97 versus 95.44 ± 31.11; p=0.021)
and triglyceride (258.73 ± 200.80 versus 174.20
± 76.02 ;p=0.050) levels were significantly higher
(Table 3). Aortic strain (8.72 ± 4.17 versus 9.65 ±
5.54; p=0.478), dystensibility (0.39 ± 0.21 versus
0.45 ± 0.26; p=0.329) and PWPV (13.7 ± 0.41
versus 12.9±0.47; p=0.512) were not significantly
different between HD and PD patients (Table 4).

Table 1. Demographical specifications of hemodialysis and peritoneal dialysis patients
Age
Length(cm)
Weight(kg)
RRP
Systolic BP
Diastolic BP
Pulse/min.
DM
Hypertension
Hyperlipidemia
Gender; Male

PD ( n = 30 )
46.36 ± 14.99
158.30 ± 8.33
65.30 ± 16.15
49.60 ± 25.35
119.16 ± 24.00
76.83 ± 14.17
81.90 ± 11.57
3 (10% )
11 (36,7% )
12 (40% )
6 (20%)

HD ( n = 25 )
39.96 ± 16.88
161.92 ± 10.59
63.56 ± 16.00
45.40 ± 28.76
129.60 ± 20.66
78.80 ± 15.43
81.96 ± 10.58
8 (32% )
15 (60% )
4 (16% )
11 (44% )

P value
0.142
0.162
0.691
0.567
0.093
0.625
0.984
0.042
0.084
0.047

Q-square: 4.125
Q-square: 2.979
Q-square: 3.808

RRP: Renal replacement period, BP: Blood pressure , DM: Diabetes mellitus

Table 2. Echocardiograph parameters of hemodialysis and peritoneal dialysis patients.
AoS
AoD
LA
İVS
PW
LVDD
LVSD
LVH

PD ( n = 30 )
2.87 ± 0.41
2.653 ± 0.43
3.30 ± 0.50
1.12 ± 0.16
1.097 ± 0.16
4.30 ± 0.45
2.74 ± 0.41
13 (43,3%)

HD ( n = 25 )
3.02 ± 0.46
2.76 ± 0.45
3.36 ± 0.56
1.21 ± 0.15
1.17 ± 0.12
4.58 ± 0.54
2.96 ± 0.43
14 (56%)

P value
0.199
0.341
0.692
0.037
0.072
0.052
0.070
0.349

Q-square: 0.875

AoS: systolic aortic diameter, AoD: diastolic aortic diameter, LA: left atrium, İVS: interventricular septum, PW: posterior wall,
LVDD: left ventricular diastolic dysfunction, LVSD: left ventricular systolic dysfunction, LVH: left ventricular hypertrophy

Table 3. Lab values of hemodialysis and peritoneal dialysis patients
Glucose
Cholesterol
LDL
HDL
Triglyceride
Na
K

PD ( n = 30 )
103.80 ± 30.62
203.96 ± 59.33
118.36 ± 38.97
40.26 ± 10.51
258.73 ± 200.80
138.26 ± 2.84
4.02 ± 0.62

HD ( n = 25 )
118.88 ± 36.52
162.00 ± 43.79
95.44 ± 31.11
37.34 ± 14.00
174.20 ± 76.02
138.20 ± 4.17
4.23 ± 0.72

P value
0.102
0.005
0.021
0.381
0.050
0.944
0.264

LDL: low-density lipoprotein, HDL: high-density lipoprotein, Na: sodium, K: Potassium,
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Table 4. Arterial stiffness parameters of hemodialysis and peritoneal dialysis patients
Aortic strain ( % )
Dystensibility (cm²/dyn/10³)
Aorto-femoral PWPV (m/s)

PD ( n = 30 )
8.72 ± 4.17
0.45 ± 0.26
13.7 ± 0.41

HD ( n = 25 )
9.65 ± 5.54
0.39 ± 0.21
12.9 ± 0.47

P value
0.478
0.329
0.512

PWPV: pulse-wave propagation velocity, PD: peritoneal dialysis, HD: hemodialysis

Discussion
It is well known that ischemic cardiac disease, left ventricular hypertrophy, congestive cardiac failure, stroke and macro-vascular disorders
responsible from the high incidence of mortality
can develop faster in patients with uremia [15]. In
a study carried out by Locatelli et al [3], it was
concluded that cardiovascular diseases mentioned
above which are considered as the most significant reason of morbidity and mortality in ESRD
were related with atherosclerosis. Early diagnosis
of atherosclerosis can be realized by non-invasive
methods of mechanical specifications of the aorta.
Nicole et al [16] revealed that aorta stiffness can
be used as an indicator of atherosclerosis.
Measurements of arterial stiffness may play
a major role in the classification of a better risk
assessment because of a risk due to a cardiovascular disease and in initiating early preventive therapy [17]. As an early preventive therapy, we recommend to use angiotensin-converting enzyme
inhibitor and statin drugs which are recognized,
firstly for the elastic characteristics of their arterial wall and their well-known definite beneficiary
effects on the endothelial function [18]. Arterial
stiffness demonstrates an increase by age [19] and
by an intravascular tension pressure. Similarly,
aortic elasticity may become influenced by the
course of certain disorders such as, ESRD [20],
hypertension [21], ateroskleroz [22] and diabetes
mellitus [23]. In ESRD patients, arterial stiffness
is related with an increase in the wall thickness of
major arteries and increased arterial aging accompanied with dilatation [17].
Arnett et al [4] demonstrated that arterial
stiffness which is recognized as an indicator of
atherosclerosis is an important risk factor in the
development of cardiovascular morbidity and
mortality. In a study carried out by Stefanadis et
al [13], pressure-diameter relationships and aortal
elasticity were assessed by the aid of invasive and
2304

non-invasive methods and aortic elasticity was
depicted as a strong and independent risk factor
in repeated coronary events in patients with coronary artery diseases. Similarly, Jacques Blacher et
al [17] showed that, arterial stiffness was a major
predictive factor in mortalities due to cardiovascular and entire reasons in hemodialysis patients.
Nevertheless, in the current study arterial stiffness
was assessed with the pulse-wave propagation velocity was displayed as a better predictor factor for
mortality when compared to other factors such as
age and hemodialysis period.
Arterial stiffness and changes in dystensibility
can be evaluated by invasive methods or by certain formulas based on the relationship of pressure and diameter . Aortic dystensibility and aortic
strain which can be calculated by echocardiography is a non-invasive method used to determine
arterial elasticity [24]. The measurement of the
pulse-wave propagation velocity is also another
non-invasive method used in previous studies related with arterial stiffness [25,26]. In the mentioned studies, aortic pulse-wave propagation velocity was demonstrated as a survival indicator in
HD patients [27,28] and in patients with essential
hypertension [29,30].
In a study carried out by Adrian Covic et al [7]
on 41 HD and 41 PD patients, the level of arterial stiffness was found higher in PD patients when
compared against HD patients and the difference
in arterial elasticity was assumed to be related with
the difference of the renal replacement modality
applied. Still, in some other studies [8,9] similar
results were obtained which left ventricular hypertrophy associated with increased arterial stiffness
was higher in PD patients. The mentioned condition was considered to be related with the excess volume accumulation in PD patients [8,31].
The status of volume, blood pressure and arterial
stiffness/dystensibility are three major indicators of
after-load and pre-load. In normal individuals or in
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dialysis patients arterial stiffness and endothelium
dependent vasorelaxation impairment or continuous volume excess may lead to an increase in left
ventricular mass [32,33]. Yet, in our study we determined no any difference between PD and HD patient groups regarding left ventricular hypertrophy.
Konings et al [10] compared 18 HD, 36 PD
and 25 control patients in a study and determined
that the dystensibility of the right common carotid artery was similar to the dystensibility in the
PD and control group of patients, but that it was
significantly lower in hemodialysis patients. It
was stated that this difference could be dependent
to a higher levels of DM, cigarette smoking and
increased prevalence of macro vascular diseases
among the patient population who treatment with
HD patients and the different technique used to
make measurements from the common carotid artery, instead from the aorta.
In a study carried out by Wilkinson et al [34],
dyslipidemia was found related with increased aortic stiffness. In another study performed by Adrian
Covic et al [7], similar to the findings in our study,
cholesterol levels were found significantly higher
in PD patients when compared to HD patients and
parallel to this finding, aortic stiffness was more
intense in PD patients.
In our study, hypertension frequency somehow
showed a higher propensity in HD patients while
the ratio of patients diagnosed with DM was significantly higher when compared to patients with PD.
The ratio of patients diagnosed with dyslipidemia was higher in PD patients while it was determined that cholesterol, LDL and triglyceride levels were higher in PD patients when compared to
HD patients. However, together with this findings and opposite with the findings found in recent
studies, we failed to determine a significant difference in aortic stiffness parameters such as aortic
strain, dystensibility and pulse-wave propagation
velocity among two patient groups.
Consequently, we assumed that there was no
any significant difference between HD and PD
therapeutical modalities regarding their effect on
arterial stiffness, whereas recent studies made us
think that factors effecting arterial stiffness may
originate from the differentiability of certain factors among patient groups, such as age, hypertension, hyperlipidemia and diabetes mellitus.
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Abstract
To investigate the mechanism in Scutellareininduced apoptosis of SAS human tongue cancer
cells，inhibitory effects of Scutellarein on SAS
cells were detected by MTT assay. Cell apoptosis
was analyzed by flow cytometry. Ultrastructural
changes of SAS cells were observed by transmission electron microscopy (TEM). Mitochondrial
transmembrane potential (△Ψm) were analyzed
by JC-1 [5,5,6,6-Tetrachloro-1,1,3,3-tetraethylbenzimidazolylcarbocyanine iodide]. Western blotting was used to examine the expression level of
Bcl-2, Bax and caspase-3 in SAS cells treated with
Scutellarein. Scutellarein inhibited the proliferation
of SAS cells in a time and dose-dependent manner
and increased the percent of apoptotic cells. The
mitochondrial cristae were swollen and had vacuolar degeneration. △Ψm was decreasing when the
concentration of scutellarein was increasing. Scutellarein effectively up-regulated the expression of
mitochondrial Bax and caspase-3 and down-regulated the expression of Bcl-2. Scutellarein induces
apoptosis of SAS human tongue cancer cells via
activating mitochondrial signaling pathway.
Key words: Scutellarein, mitochondria, apoptosis, SAS Tongue cancer cell.
Introduction
Oral squamous cell carcinoma (OSCC) is the
most common head and neck cancer and known
to have poor prognosis which caused by local invasion and distant metastasis1. Although extensive
research is being done on its pathogenesis and
management, the 5-year survival rate for OSCC
patients only improved to 53% over the past decades2. Chemotherapy is a standard and adjunc-

tive treatment for surgical treatment when tumor
metastasis has involved the lymph nodes or distant
organs, but the treatment has toxic side effects on
many patients3. Numerous cancer research studies
have focused on traditional medicinal plants in an
effort to discover new therapeutic agents that lack
the toxic side effects compared with current chemotherapeutic agents.
Flavonoids, a large group of aromatic plant secondary metabolites that produced from traditional
Chinese medicinal plants, have shown the compelling data for the antitumor activities4, 5. Extracts
and isolated flavonoids from herb could relieve
oxidative stress and immune dysfunction associated with the onset and progress of cancer6. Studies also demonstrated that flavonoids were able
to arrest the cell cycle of tumor cell lines that are
resistant to multiple chemotherapeutic drugs and
inhibit the progression of tumor angiogenesis7, 8.
The most versatile plants used as a source of
flavonoids are S. baicalensis and S. barbata, the
members of genus Scutellaria family. It has been
reported that S. baicalensis and S. barbata have
diverse biological activities including anti-inflammatory9, antioxidative9, and antibacterial10. Recent investigations show that S. baicalensis and
S. barbata alone, or in combination with other
herbs, can inhibit cancer cell proliferation or induce apoptosis in breast11, hepatocellular12, lung13,
prostate14, colon15, and gynecologic neoplasms16.
But, it is still unclear about whether these activities are caused by the additive or synergistic effects of several components of S. baicalensis or
S. barbata, or due to a single component of them.
Flavonoids, containing baicalein, baicalin, apigenin, scutellarein, scutellarin, wogonin, luteolin
and apigenin, et al, constitute the major phyto-
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chemical component of Scutellaria extracts. Preclinical studies have demonstrated that baicalein
has a favorable effect in cisplatin-induced cell
death of human glioma cells17. It also can induce
apoptosis of myeloma cell lines via mitochondria
pathway by inhibiting the phosphorylation of IkBalpha 18. Apigenin can inhibit growth of pancreatic cancer cells through suppression of cyclin
B-associated cdc2 activity and G2/M arrest19and
induce breast cancer cells apoptosis through proteasomal degradation of HER2/neu20. Apigenin and
luteolin induce apoptosis by down-regulating the
Pharmacologica Sinica IGF-I expression, which
contributes to the selective growth of leiomyoma21. Luteolin induces apoptosis of Lewis lung
carcinoma cells by effectively activating caspase
9 and 3 and down-regulating the expression of
extracellular signal-regulated kinase (ERK) and
Akt22. Wogonin can inhibit phorbol 12-myristate
13-acetate-induced COX-2 gene expression in human lung epithelial cancer A549 cells13 and promote the granulocytic differentiation of human
promyelocytic leukemia cells by up-regulating the
expression of phospholipid scramblase 1 gene23.
Scutellarein, 5,6,7,4’-Tetrahydroxy flavone, is a
flavonoid monomer composition of S. baicalensis
and S. barbata. The antitumor properties of it have
rarely been studied. To explore the effects of scutellarein on the human tongue cancer SAS cells,
we examined the effects of it on cells proliferation
and apoptosis in vitro, and the morphology and
function changes of mitochondria, and apoptosisrelated protein expression of bcl-2, bax, and caspase 3 on mitochondrial pathways.
Materials and methods
Materials
Scutellarein (purity 99%, HPLC) was purchased from Guangzhou BiomolBio-Tec Co. Ltd.
(Guangzhou, China). SAS human tongue cancer
cell lines were from the Human Science Research
Resources Bank (Osaka, Japan). RPMI-1640 and
FBS were from Gibco BRL (Life Technologies,
Paisley, Scotland). Dimethyl sulfoxide (DMSO)
was purchased from Sigma-Aldrich (St. Louis,
MO). MTT was from KeyGen (Nanjing, China).
Annexin V-FITC apoptosis detection kit was
from BD Biosciences (San Diego, CA). Antibod2308

ies against bcl-2, bax, caspase 3, and actin were
purchased from Santa Cruz Biotechnology (Santa
Cruz, CA, USA). Secondary antibodies were purchased from Sigma (St. Louis, MO). Enhanced
chemiluminesence (ECL) reagent was purchased
from Amersham International (Amersham, UK).
All other reagents and solvents used in experiments were of analytical grade.
Cell culture
Cells were maintained at 37 °C in a humidified incubator (Heraeus, Germany) containing 5%
CO2, in Roswell Park Memorial Institute 1640
(RPMI-1640) medium, supplemented with 10%
(v/v) heat-inactivated fetal bovine serum (FBS),
100 U/ml penicillin and 100 μg/ml streptomycin.
MTT assay
Cells were plated at a density of 10,000 cells in
96-well plates. After incubation for 24 h, the cells
were treated with different concentrations (5, 25,
125 and 625 μM) of scutellarein for 24, 48 and 72
h. Drug cytotoxicity was evaluated by using a MTT
assay. Fifty μl MTT was added to each well at 5
mg/ml, incubation was continued for 4 h. Formazan
crystals resulting frommitochondrial enzymatic activity on MTT substrate were solubilized with 150
μl DMSO and absorbance was measured at 490
nm using Stat Fax2100 microplate reader (EqulAwaretech, USA). Each drug concentration was
set upin six replicate wells, and experiments were
repeated three times. Cell survival was expressed
as absorbance relative to that of untreated controls.
Flow Cytometric Analysis
After treatment with 25 and 125 μM of scutellarein for 48 h, cells were collected and washed with
cold PBS. The cells were labeled by incubation
with 5 mL FITC-annexin V and 10 mL PI at 250
mg/mL for 10 min in the dark at room temperature.
The cells were washed with PBS again and examined by flow cytometry (BD Biosciences). Apoptosis was routinely quantified by counting the number
of cells stained with FITC-labeled annexin V.
Transmission electron microscopy
Treated with 25 and 125 μM of scutellarein for
48 h, the cells were fixed in 40% glutaraldehyde
solution and postfixed in 1% osmium for 2 h be-
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fore they were immersed with Epon 821 for 72 h
at 60 ℃. After that, the cells were sectioned into
ultrathin slices (60 nm) and stained with uranyl
acetate and lead citrate. Cell morphology was observed using TEM.
Mitochondrial depolarization assay
The cells treated with scutellarein (25 and 125
μM) for 48 h were incubated with an equal volume of JC-1 [5,5,6,6-Tetrachloro-1,1,3,3-tetraethylbenzimidazolylcarbocyanine iodide] staining
solution (5 mg/ml) at 37 °C for 20 min and rinsed
twice with PBS. Mitochondrial membrane potentials were monitored by determining the relative
amounts or dual emissions from both mitochondrial JC-1 monomers and aggregates under an
Olympus fluorescent microscope at 488 nm excitation. Mitochondrial depolarization was indicated by an increase in the green/red fluorescence
intensity ratio.
Western blot analysis
After treated with different concentrations (25
and 125 μM) of scutellarein for 48h, cells were
lysed by 100 μl lysis buffer (Tris 50 mM, pH 7.4,
NaCl 150 mM, TritonX-100 1%, EDTA 1 mM, and
PMSF 2 mM) and incubated for 30 min on ice. The
lysates were sonicated and centrifuged at 16,099g
for 10 min, and the supernatants were collected and
stored at –80 °C before they were used in Western
blot analysis. The protein concentrations were determined by the Bradford assay using bovine serum
albumin as standard. Cells protein samples containing 20 μg of protein were separated by SDSPAGE and electro blotted ontonitrocellulose sheets,
blocked for 1 h at room temperature with a buffer
(20 mM Tris , 150 mM NaCl, pH 7.6, 0.1% Tween
20) containing 5% nonfat dry milk and then probed
with appropriate antibodies to bcl-2, bax, procaspase 3 andactin at 1:500 dilution overnight at 4
°C followed by horseradishperoxidase-conjugated
goat anti-rabbit IgG (1:50,00 dilution) or goat antimouse IgG (1:50,00 dilution) antibodies for 1 h at
room temperature. Immunoreactivity was detected
using ECL Western blotting detection kit and exposed to X-ray film. Immunoblots were scanned
using a GS-800 densitometer and protein bands
were quantified with Quantity One software (BioRad Laboratories, Hercules, CA).

Statistical analysis
Experiments were independently performed at
least 3 times. Data are presented as the mean ±
SEM. Data were analyzed using one way ANOVA.
Statistical significance was established at P<0.05.
Results
Scutellarein induce apoptosis of SAS cells
MTT assay was used to examine the effect of
scutellarein on cell viability. As shown in Fig 1,
scutellarein inhibited SAS cell viability significantly in a dose- and time-dependent manner when
compared with the DMSO-treated control. The
difference was significant for cells treated with 25
and 125 μM of scutellarein and incubated for 48 h,
compared with the control group (P<0.05). Flow
Cytometric analysis showed that the percentages
of early and late apoptotic cells was significantly
increased after treated with 25 and 125 μM scutellarein for 48 h (Figure 2).
Effect of Scutellarein on cell morphology
To confirm the morphological changes of apoptosis, Ultrastructural changes of SAS cells treated
with various Scutellarein for 48 h were observed
by TEM. The control cells have large nucleus, rich
chromatin and microvilli, and integral organelles
(Figure 3a). Treated with 25 μM Scutellarein,
the cells showed early morphological changes in
apoptosis including nucleus shrunk, chromatin
condensation, mitochondrial swelled and mitochondrial myeloid degeneration (Figure 3b and
3c). Microvilli loss, nuclear chromatin crescentlike clumps, vacuolar degeneration, nuclear membrane splitting, nuclei fragmentation, and apoptotic bodies were observed when cells were treated
with 125 μM Scutellarein (Figure 3d and 3e).
Scutellarein promoted mitochondrial
depolarization
Mitochondrial function was assessed with the
mitochondrial △Ψm measured with JC-1 red
fluorescence. Relative mitochondrial mass was
determined by a fluorescent microscope using JC1. The cells were stained with JC-1 probe for the
measurement of mitochondrial depolarization. The
quantitative analysis of JC-1-stained cells revealed
a significant decrease in the red (high △Ψm) to
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green (low △Ψm) ratio in inscutellarein-treated
cells when compared with control cells (Figure
4A). The expression of Bcl-2 and Bax was associated with mitochondrial function. Western blotting
assay showed that Bcl-2 expression in SAS cells
was significantly suppressed after treatment for 48
h with 25 and 125 μM Scutellarein, showing a negative correlation with the Scutellarein dosage (Figure 5A, 5B, 5D, n=3, p＜0.05), while Bax expression was significantly increased, showing a positive
correlation with the Scutellarein dosage (Figure 5,
n=3, p＜0.05). The expression of caspase-3 was assayed for the purpose of confirming the apoptosis.
As shown in Figure 5, after treatment with Scutellarein for 48 h, the expression of caspase-3 remarkably increased in a dose-dependent manner detected by western blot assay (Figure 5, n=3, p＜0.05).
These results indicated that Scutellarein did induce
apoptosis in a population of SAS cells.

condensation culminating in cell fragmentation 27,
which are the distinctive morphological features
to confirm the apoptosis and its extent. SAS cells
also exhibited morphological changes from early
to late apoptosis when treated with different concentration scutellarein detected by TEM (Figure
3b-3e). These results indicate that the proliferation
inhibition effect of scutellarein on SAS cells was
due to the induction of apoptosis.

Discussion
Apoptosis is required for correct development
and organismal homeostasis, while malfunction
of apoptosis contribute to the progression of cancer and degenerative diseases 24. Because many
chemotherapeutic drugs could induce apoptosis
in malignant cells, apoptosis has currently been a
target for developing antitumor drugs 25. Recently,
there is a growing interest in the use of natural
materials or naturally occurring substances for
the treatment or prevention of cancer because of
the few side effects. Study shows that Scutellarein
can inhibit human malignant glioma cell lineU87MG and breast carcinoma MDA-MB-231 proliferation, while without affecting human mammary
epithelial cell and prostate cancer cell line PC326.
Therefore, we suspected that the antitumor activity and mechanism of Scutellarein on tongue cancer might not be the same with other tumor cells.
In this study, we used MTT to verify the effect
of scutellarein on SAS cell proliferation. Scutellarein was found to inhibit SAS cell viability significantly in a dose- and time-dependent manner (Figure 1) and Flow cytometric analysis indicated that
the quantity of apoptotic cells increased in according to the increasing concentrations of scutellarein
(Figure 2). Apoptotic cells are characterized by
cell shrinkage, membrane blebbing and chromatin
2310

Figure 1. Scutellarein cytotoxicity on SAS cells.
Cells were treated with various concentrations of
scutellarein (5, 25, 125, 625 μM) and incubated
for 24, 48 and 72 h. Scutellarin cytotoxicity was
detected using MTT degradation assay, shown by
absorbance at 490 nm. Data represent the mean
±SEM of three independent experiments. *P<0.05
versus control, #P<0.05 versus each other.
The ultra-morphological changes were that the
mitochondrial swelling gradually increased and
mitochondrial crest was dissolved to promote myeloid changes and vacuolar degeneration when the
concentration of scutellarein was increased from
25 and 125 μM (Figure 3b-3d). Mitochondria are
important intracellular organelles to supply energy
and regarded as central regulator of the decision
between cellular survival and demise28. Mitochondrial structure changed significantly when cell
apoptosis occurred. Mitochondrial cristae may
lose packed and ordered folding. The membrane
gap is widened and filled with concentrated Matrix. Mitochondria appear extensive swelling and
have vacuolar degeneration29.
Mitochondrial dysfunction is characterized by
the loss of △Ψm and that is an early event in the
cell apoptotic process.△Ψm was decreased before
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Figure 2. Effect of Scutellarein on the apoptosis of SAS cells. Apoptosis of SAS cells shown by annexinV/PI staining after treated with 25 and 125 μM scutellarein for 48 h, with data showing the percentages
of non-affected, early and late apoptotic cells. All values are given as mean ± SEM from three independent experiments. *P<0.05 compared with each other.
chromatin condensation and DNA fragmentation.
Reduced △Ψm induces Cyt-c release from the
mitochondria, and causes apoptosis30. In this study,
scutellarein significantly decreased the △Ψm
(Figure 4), suggesting that scutellarein induced
apoptosis of SAS cells via the mitochondrial
pathway. Loss of △Ψm was found to be closely
associated with the expression of Bcl-2and Bax.
The Bcl-2 family protein, localized to the outer
Journal of Society for development in new net environment in B&H

mitochondrial membranes, controls the stabilization of mitochondrial membranes (Figure 5). The
expression of Bax was positive correlated with decreased ΔΨm and the expression of Bcl-2 was negatively correlated with decreased ΔΨm, suggesting
that increased Bax expression or decreased Bcl-2
expression may be involved in the decreased ΔΨm.
Increased Bax/Bcl-2 proportion will lead to Cyt-c
release from the mitochondria, thus inducing cell
2311

HealthMED - Volume 7 / Number 8 / 2013

Figure 3. Effects of scutellarein on the Ultrastructural changes of SAS cells. Cells were treated with various concentrations of scutellarein (25, 125μM) and incubated for 48 h. The morphologic change of SAS
Cells was detected by transmission electron microscopy. a, Control cells have large nucleus, rich chromatin and microvilli, and integral organelles. b, c: Nucleus shrunk ( ), chromatin condensation ( ), mitochondria swelled ( ) and even mitochondrial crest dissolved to form myeloid changes ( ) after treatment
with 25 μM scutellarein. d, e: Microvilli defluxion, chromatin margination plaque, mitochondrial vacuolar
degeneration ( ) and even apoptotic body ( ) formed after treatment with 125 μM scutellarein. a, b and e:
Bar=5 μm; c and d: Bar=1 μm
apoptosis31. S. barbata might induce tumor cells
apoptosis by suppressing the expression of bcl-2 or
increasing the ratio of bax/bcl-232.
Extrinsic pathway and intrinsic pathway are
two major pathways leading to cell apoptosis. Caspase family is central to the proteolytic events of
apoptosis and it can be activated by an apoptosis
death stimulus. Activation of initiator of caspases
(procaspases 8-10) led to proteolytic activation of
downstream effector caspases (caspase-3, -6, -7).
Especially, the activation of caspase-3 is a common event in both pathways. As detected in many
apoptotic tumor cells induced by S. barbata33, our
studies also showed that caspase 3 was activated
(Figure 5). It indicated that exogenous scutellarein
induces apoptosis of SAS cells.
In summary, scutellarein can up-regulate the
expression of Bax and down-regulate the expression of Bcl 2, promote mitochondrial depolarization and damage mitochondrial structure, induce
SAS cells apoptosis. It implied that scutellarein
can induce apoptosis of tongue cancer SAS cells
in vitro through activating mitochondria pathway.
Its effectiveness demonstrated here suggests that
scutellarein may be a promising chemotherapy
agent in inhibiting tumor growth.
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Figure 4. Effects of scutellarein on the ΔΨm of human tongue cancer SAS cells. SAS cells were treated
with scutellarein (5, 25 μM) for 48 h and stained with
JC-1 probe and imaged by a fluorescent microscope.
The individual red and green average fluorescence
intensities are expressed as the ratio of green to
red fluorescence. The increase of fluorescence ratio, which is represented in the bars, is correlating
with an increase in mitochondrial depolarization
a-c. representative photographs of JC-1 staining in
different groups. Quantitative analysis of the shift
of mitochondrial green fluorescence to red fluorescence among groups. All values are denoted as mean
±SEM from ten independent photographs shot in
each group. *P<0.05 compared with each other.
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Figure 5. Effects of scutellarein on protein expression levels of Bax, Bcl-2 and Caspase-3 in SAS cells.
SAS cells were treated with scutellarein (5, 25μM) for 48 h. The protein expression levels of Bax, Bcl-2
and Caspase-3 were evaluated by western blotting assay. β-actin was used as an internal control. The
expression levels of Bax and Caspase-3 increased as scutellarein concentration rose while the expression levels of Bcl-2 decreased compared to controls. Immunoblots were scanned using a GS-800 densitometer and protein bands from three independent experiments were quantified with Quantity One
software (Bio-Rad Laboratories, Hercules, CA). All values were expressed as mean ± SEM. *P<0.05
compared with each other.
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Abstract
Objective: We sought to determine the relationship between the severity of the coronary artery
disease measured with the Gensini score and the
hemoglobin A1c (HbA1c) levels in non-diabetic
patients with stable angina pectoris.
Methods: A total of 93 patients undergoing
coronary angiography were included in the study.
Patients were divided into 3 groups by use of Gensini score (21 patients with normal coronary arteries, 26 patients with mild atherosclerosis and 46
patients with severe atherosclerotic lesions). The
associations between severity of coronary artery
disease and HbA1c levels were assessed using logistic regression analysis.
Results: The blood glucose readings were observed to be comparable between the groups (p =
0.097). While the HbA1c values were higher in
severe atherosclerosis group compared with mild
atherosclerosis and normal coronary arteries groups (6.7 ± 1.5, 6.0 ± 0.8 and 5.6 ± 0.6%, respectively,
p = 0.002). The HbA1c values were observed to be
correlated with the Gensini score (r = 0.374, p <
0.001). A cutoff value of 6.0% for HbA1c predicted
severe atherosclerosis with a sensitivity and specificity of 54% and 74%, respectively. In the multivariate analysis, high levels of HbA1c were observed
to be independent predictors of severe atherosclerosis (OR: 1.975; 95% CI: 1.101-3.542, p = 0.022).
Conclusion: Increasing levels of HbA1c in
non-diabetic patients with stable angina pectoris
are associated with the severe atherosclerosis that
may help to predict the increased risk for coronary
artery disease.
Key words: Coronary artery disease, diabetes
mellitus, HbA1c, Gensini.

Introduction
Diabetes mellitus is a condition regarded to be
equivalent to the coronary artery disease (1). Diabetes mellitus has also been found to be related
with increased rates of cardiovascular morbidity
and mortality (2). The hemoglobin A1c (HbA1c)
levels are an indicator of the average blood glucose concentrations over a period of 2 to 3 months
preceding the measurement (3). Therefore, this
reading is considered to be a more reliable marker for the evaluation of the effects of long-term
glycaemia in comparison to fasting glucose (4).
Blood glucose or glycosylated hemoglobin
concentrations have been demonstrated to be indicators of the risk for the development diabetic complications (5). Also, higher fasting blood
glucose levels with the normal range and higher
HbA1c values in patients without diabetes mellitus have been demonstrated to be risk factors for
cardiovascular events and subclinical atherosclerosis (6,7). Studies have shown that increased
HbA1c levels are associated with increased rates
of cardiovascular disease and all cause mortality
both in diabetic and non-diabetic patients (8,9).
There are a number of studies focussing on the
relationship between HbA1c levels and the presence
and severity of the coronary artery disease (10-13).
The majority of these studies have been conducted
on patient groups with diabetes and acute coronary
syndrome. Studies focussing on the relationship
between the HbA1c levels and the Gensini score which is a measure of the prevalence of the coronary
artery disease - in non-diabetic patients with stable
angina pectoris are limited in number. In this study,
our aim is to investigate the relationship between
the severity of the coronary artery disease measured
with the Gensini score and the HbA1c values in
non-diabetic patients with stable angina pectoris.
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Materials and methods
Study population
For the purposes of the study, 93 consecutive patients who had undergone coronary angiographies
in the Cardiology Clinic were enrolled. The study
protocol has been approved by the local ethics committee and informed consent forms were read to all
the patients before signing. Patients with acute coronary syndrome, diabetes mellitus, acute infectious
diseases, chronic kidney and/or liver disease, and
those with active malignancies and manifest heart
failure were excluded from the study.
Detailed patient histories were obtained from
all the patients and they all underwent complete
physical examinations. The cardiac risk factors
of the patients were recorded. Hypertension was
defined as antihypertensive treatment or a blood
pressure of > 140/90 mmHg. Diabetes mellitus
was defined as a previous diagnosis of diabetes
or use of antidiabetic medication. Active smokers
were categorized as smokers. Coronary artery disease was based on family history, coronary artery
disease in the first degree relatives before the age
of 55 for males and before the age of 65 for females, or sudden death.
Coronary angiography and coronary artery
disease
All patients underwent standard selective coronary angiographies through the femoral artery using
the Judkins technique. The images obtained through
the coronary angiography were visually evaluated
by two experienced interventional cardiologists independent from the study. Coronary artery disease
was defined as ≥ 50% stenosis in at least one of the
major epicardial coronary arteries (14).
The extent and severity of the coronary artery
disease was evaluated through the Gensini score
(15). The Gensini score was obtained by multiplying the Gensini severity coefficient determined for
the percentage of the coronary artery stenosis (25%,
50%, 75%, 90%, 99% and full obstruction; Gensini scores: 1, 2, 4, 8, 16 and 32, respectively) with
the coefficient varying between 0.5 and 5, which is
determined according to the functional importance
of the myocardial area nourished by the artery with
the stenosis. The total Gensini score was reached by
adding the scores obtained for each lesion.
2316

The patients were divided into three groups as
follows: Gensini score = 0 (normal coronary arteries), Gensini score < 30 (mild atherosclerosis), and
Gensini score ≥ 30 (severe atherosclerosis) (16).
Laboratory tests
Following a 10 to 12 hour fasting period before
the coronary angiography, venous blood samples
were obtained from the patients and were analysed
in the laboratory of our hospital in terms of the
total and high-density lipoprotein (HDL) cholesterol, triglycerides, glucose, urea, creatinine and
complete blood count. Low-density lipoprotein
cholesterol (LDL) was calculated using the Friedewald formula. The HbA1c analysis was performed using an HPLC system (Agilent Technologies, Palo Alto, USA) with columns for the HbA1c
analysis (Recipe Chemicals, Munich, Germany).
Statistical analysis
The statistical analyses were carried out using
the SPSS 15.0 software. Parametric variables were
expresses as mean ± standard deviation, while the
categorical variables were expressed in percentage. The normality of the distribution of the data
was tested through the Kolmogorov-Smirnov test.
The continuous variables outside the normal distribution were analysed using the Mann-Whitney
U-test, while those within the normal distribution
were analysed through Student’s t-test. The chisquare test was used for the intra-group comparison of the categorical variables. Spearman’s rho
test was used for the correlation analyses. The
one-way analysis of variance (ANOVA) test was
used to compare the three groups. Receiver operating characteristic (ROC) curve analysis was
used to determine the optimum cut-off levels of
the HbA1c in order to predict the severity of the
atherosclerosis. The binary logistic regression
analysis including the variables with a p value below 0.1 was carried out to identify the independent
predictors of severe atherosclerosis and the results
are expressed in odds ratio (OR) with a 95% confidence interval (CI). Statistical significance was
based on a value of P < 0.05.
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Results
The study groups included 21 patients with
normal coronary arteries (mean age: 58.4 ± 13.8
years), 26 patients with mild atherosclerosis (mean
age: 60.5 ± 12.1 years), and 46 patients with severe atherosclerotic lesions (mean age: 63.0 ±
13.3 years) according to the results of the coronary angiography. The demographic and clinical
features and the laboratory results of the patients
are compared in Table 1.
No statistically significant difference has been
observed among the groups in terms of the age,
sex and the coronary risk factors. In the group with
serious atherosclerosis, the HDL was observed to
be lower (p = 0.021), while the other lipid parameters were similar. The blood glucose readings were
observed to be comparable between the groups (p
= 0.097). While the HbA1c values were found to
be similar between the patient group with normal
coronary arteries (5.6 ± 0.6%) and the group with
mild atherosclerosis (6.0 ± 0.8%), these values
were higher in the patient group with severe atherosclerosis (6.7 ± 1.5%) (p = 0.002, Figure 1).
The HbA1c values were observed to be correlated with the Gensini score (r = 0.374, p < 0.001),
age (r = 0.266, p = 0.010), fasting blood glucose
(r = 0.334, p = 0.001) and HDL (r = -0.359, p <
0.001). In the ROC analysis, when a value of 6.0%

was set as the limit for the HbA1c, the presence of
severe atherosclerosis was determined with 54%
sensitivity and 74% specificity (area under the
ROC curve: 0.677; 95% CI: 0.567-0.787; Figure
2). In the multivariate analysis, only high levels of
HbA1c were observed to be independent predictors of severe atherosclerosis (OR: 1.975; 95% CI:
1.101-3.542, p = 0 .022; Table 2).

Figure 1. Box plot of HbA1c levels in patients with
normal coronary arteries, mild atherosclerosis and
severe atherosclerosis.

Table 1. Baseline characteristics of the study population

Age [years]
Male patients
Coronary risk factors
Family history of CAD
Smoking
Arterial hypertension
Biochemical parameters
Glucose [mg/dl]
Creatinine [mg/dl]
Total cholesterol [mg/dl]
LDL [mg/dl]
HDL [mg/dl]
Triglycerid [mg/dl]
HbA1c (%)

Normal coronary
Mild atherosclerosis Severe atherosclerosis
arteries
p
(n = 26)
(n = 46)
(n = 21)
58.4 ± 13.8
60.5 ± 12.1
63.0 ± 13.3
0.389
9 (43%)
20 (77%)
30 (65%)
0.051
4 (22%)
6 (33%)
6 (33%)

3 (10%)
10 (35%)
9 (31%)

8 (17%)
18 (39%)
19 (41%)

0.531
0.876
0.635

109.0 ± 21.1
0.8 ± 0.2
183.6 ± 44.0
107.7 ± 34.3
41.4 ± 9.2
171.4 ± 80.2
5.6 ± 0.6

114.6 ± 24.2
0.9 ± 0.3
172.1 ± 45.8
104.3 ± 34.9
36.9 ± 11.4
159.0 ± 92.2
6.0 ± 0.8

122.4 ± 25.6
1.0 ± 0.5
163.0 ± 37.9
97.0 ± 29.5
34.1 ± 8.5
142.2 ± 81.1
6.7 ± 1.5

0.097
0.056
0.181
0.403
0.021
0.401
0.002

Mean values ± standard deviation and n (%) are reported for continous and categorical variables, respectively.
CAD, coronary artery disease; LDL, low density lipoprotein; HDL, high density lipoprotein; HbA1c, hemoglobin A1c.
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Table 2. Multivariate logistic regression analysis to assess predictors of severe atherosclerosis
Gender [male]
Glucose [mg/dl]
Creatinine [mg/dl]
HDL [mg/dl]
HbA1c (%)

Univariate analysis
OR (95% CI)
0.859 (0.369-2.000)
1.018 (1.000-1.036)
3.736 (0.902-15.478)
0.950 (0.908-0.994)
2.163 (1.305-3.587)

p
0.725
0.048
0.069
0.025
0.003

Multivariate analysis
OR (95% CI)
p
0.743 (0.272-2.026)
0.561
0.997 (0.974-1.021)
0.822
2.807 (0.620-12.710)
0.180
0.972 (0.924-1.023)
0.275
0.022
1.975 (1.101-3.542)

CI, confidence interval; HDL, high density lipoprotein; HbA1c, hemoglobin A1c.

Figure 2. ROC curve analysis of HbA1c levels
predicting severity of coronary artery disease.
Discussion
This study has demonstrated that high HbA1c
levels in non-diabetic patients with stable angina
pectoris are an independent predictor of the severity of the coronary artery disease. In our study,
the specificity of high HbA1c levels (>6%) in predicting the severity of the coronary artery disease
was 74%, while its sensitivity was approximately
54%. Also, high HbA1c values were found to be
correlated with the Gensini score.
HbA1c is a molecule with little biological variability and unaffected by the momentary changes in the glucose levels. It can be measured through a standardised method and without needing a
fasting period before the measurement (17). Since
HbA1c reflects the average glycemic status within
the past 3 months (3), it is a more reliable marker
compared to fasting blood glucose for the obser2318

vation of the changes in the arterial walls brought
about by long term glycaemia (4).
HbA1c levels are also more useful in predicting
the abnormal glucose metabolism in comparison
to the blood glucose levels on presentation in patients with coronary artery disease (18). Studies
have shown that increased HbA1c levels are associated with increases in cardiovascular disease and
all mortality both in diabetic and non-diabetic patients (8,9). Thus, an increase of 1% in the absolute
glycosylated haemoglobin concentrations has been
observed to lead to approximately 10–20% increase
in the risk of cardiovascular diseases (8). Increased
levels of HbA1c have been associated with increased mortality in the short and long term in the patients hospitalised due to coronary artery disease (3).
HbA1c levels have already been demonstrated
to be associated with the severity of the coronary
artery disease. In the study they conducted using
multisliced computed tomography on asymptomatic and non-diabetic patients, Rivera et al. (19) have
shown the relationship of increased HbA1c levels
with the presence of coronary atherosclerosis and
especially the coronary artery plaque load. Corpus
et al. (20) have demonstrated that higher HbA1c
levels are associated with a negative prognosis in
a 12-month follow-up period in non-diabetic patients who undergo elective percutaneous coronary
interventions. In their study conducted using the
OGTT test on the patients who have undergone
elective coronary angiographies, Li X et al. (12)
have observed higher rates of multi-vessel lesions
and increased severity of the stenosis in diabetic
patients. Konstantinou et al. (4) have demonstrated that higher HbA1c levels in patients who had
presented with chest pain and undergone coronary
angiographies had predictive value in terms of the
coronary artery disease. It is not astonishing that
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more severe coronary artery disease is observed in
patients with abnormal glucose metabolism. In our
study, which included non-diabetic patients in contrast to these studies, increased HbA1c levels were
found to be associated with higher Gensini scores
indicating the severity of the atherosclerosis.
In a study they conducted on diabetic patients
who had undergone coronary angiographies, Ravipati et al. (10) have observed that higher HbA1c
levels were related to multi-vessel disease. In
another study conducted on diabetic patients by
Su et al. (13), the HbA1c levels were shown to be
independent predictors of the Gensini score.
Some studies have investigated the HbA1c levels in patients with acute coronary syndrome. In
a study by Saleem et al. (11) conducted in patients who applied with acute myocardial infarction, the increase in HbA1c was demonstrated to
be an independent predictor of the Gensini score. In a study conducted in patients who had undergone primary percutaneous interventions due
to acute myocardial infarction, Cicek et al. (21)
have demonstrated increased HbA1c levels to be
independent predictors of hospital mortality. Both
of these studies were conducted in patients with
acute myocardial infarction, whereas our patient
population had different characteristics.
In the study by Lu et al. (22) where patients with
diabetes mellitus who had normal coronary arteries
were compared to the patients with severe coronary
artery disease, no difference was observed in terms
of the HbA1c readings. Hadjadj et al. (23) did not observe any relationship between the HbA1c levels and
the prognosis of the patients who had myocardial infarctions. Timmer et al. (24) have demonstrated that
increased HbA1c levels are not independent predictors of mortality in patients with ST elevation or nonST elevation myocardial infarctions and with atypical chest pain. Although these studies did not point
out any significant relationship between the HbA1c
levels and atherosclerosis, it is observed that the patient groups in these studies are either heterogeneous,
or small in number. Also, since in the study by Lu et
al. (22) the diagnosis of the coronary artery disease
was based on more severe coronary artery stenosis
(>70%), a number of the patients may have been classified into the group without coronary artery disease
and this may have influenced the end results.

Study limitations
The relatively small number of the study subjects constitutes the main limitation of this cross-sectional study. Since our study population
consisted of a select group of patients referred for
coronary angiography, it is not possible to extrapolate our results to the general population. Also,
coronary angiography is not an ideal technique to
quantify the overall atherosclerotic burden, since
it only provides information about the arterial lumen. A third limitation results from the fact that
the diagnosis of the diabetes mellitus was based
on the clinical records and that the patients did not
take oral glucose tolerance tests for the purposes
of this study. This may have masked the true prevalence of the diabetes mellitus. Finally, the cross-sectional design of our study prevented the observation of any causal relationships between the
HbA1c and the severity of coronary artery disease.
Conclusion
The results obtained from the present study
revealed that there is a correlation between the
HbA1c levels and the Gensini score in non-diabetic patients with stable angina. Also, the HbA1c
levels were observed to independently predict the
severity of the coronary artery disease. Thus, in
non-diabetic stable angina patients, the HbA1c
levels may help to predict the increased risk for
coronary artery disease. Further studies conducted
on a larger patient groups are needed in order to
confirm the association between the HbA1c and
the coronary artery disease.
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Abstract
Background: Post thoracotomy analgesia has
evolved with increasing knowledge about the impact of pain in recovery and new methods for treating it. Intravenous morphine commonly used to
control moderate-to-severe postoperative pain. A
transdermal system of Fentanyl delivery as an alternative treatment is recently approved. Transdermal
Fentanyl patch is used to manage postoperative pain.
Patients and methods: We compared the effect
of Transdermal Fentanyl patch versus Intravenous morphine morphine for patient’s postoperative
pain management under thoracotomy surgery. We
conducted a randomized, prospective, multi central,
clinical trial on fifty ASA class I-III patients scheduled for thoracic surgery. Patients were divided into
two equal groups after the operation as followings:
intra venous morphine (4 mg) was prescribed every
6 hours in the Morphine group, whereas in Fentanyl
group a Transdermal Fentanyl patch (50µg/h) was
placed one hour prior to anaesthesia. The anaesthetic method was the same in both groups. Pain score
of patients was recorded based on visual analogue
scale, facial expression type. An additional morphine dose was administered to the patients if needed. Analysis was done with T-test, Chi square test
or Fisher’s exact test.
Results: The efficacy of transdermal Fentanyl
patch in 12, 18, 30, 48 hours post operation was
better than the morphine group. The mean prescribed morphine dosage for the patients in Morphine
group was 64±3.82 mg and in Fentanyl group
26±5.63 mg (p< 0.05).
Conclusions: In this study transdermal Fentanil patch showed to be an appropriate method

instead of intermittent intra venous Morphine for
postoperative analgesia and it is more effective in
acute post thoracotomy pain controlling.
Key words: Transdermal Fentanyl patch, thoracotomy, Morphine, Pain, visual analogue scale.
Introduction
Perioperative analgesia for thoracotomy has
been evolved increasing knowledge about the impact of pain on recovery and new methods for treating it[1]. Thoracic surgery is one of the few areas
where there is a general agreement among physicians regards to the importance of aggressive pain
management[2]. Pain causes unwanted physiological and psychological complications, which have a
great effect on the patients’ prognosis[1-3]. Prevention of postoperative pain should be considered
and managed as an important component that has
a significant effect on patient outcome in terms of
reducing oxygen consumption, co2 production and
catecholamine release[2-4]. Post operation analgesia
is an effective factor in the prognosis of thoracotomy surgery and could reduce lung complications.
A wide range of analgesia methods have been reported to be effective in pain relief and it would be
surprising if all have equal efficacy. [2-6].
Intermittent Patient-requested analgesia (PRN)
allows patients to prescribe doses of opioids as
needed to manage their post operation pain[7]. In
PRN method, opioid analgesics are infused through an IV line and an extra dose would be prepared
on patient demand. PRN have been used to maintain a mild level of pain rather than total pain relief,
allowing the patient to be administered enough
drugs to achieve a comfortable balance between
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analgesia and adverse effects [8-10]. Problems that
compromise patient safety, such as prescription
errors, psycho-physical dependency and patient
tampering have been reported [11]. To overcome
these problems, trans-dermal Fentanyl patch is
under development as an alternative method that
delivers adequate doses of Fentanyl. Fentanyl is
a lipid soluble synthetic opioid, which has been
part of analgesic regimens for approximately 30
years. This drug is available in transdermal patch
form, which is capable of continuous release of a
determinate amount of Fentanyl per hour [6, 12, 13].
We designed this clinical trial to assess the efficacy of transdermal Fentanyl patch (TFP) as a narcotic pain-reliever in patient under thoracotomy
surgery versus intermittent IV morphine for narcotic pain relief therapy. We assessed hemodynamic
changes, incidence and severity of adverse events
of TFP prescription besides a total assessment of
pain control by TFP versus intermittent intravenous Morphine (PRN).
Subjects and Methods
This clinical-trial study was approved by the
local ethical committee of our university and
a written informed consent was obtained from
each patient. This study was registered in Iranian Registry of clinical trial (IRCT number:
201110107752N1).
Fifty patients with American Society of Anesthesiologist (ASA) class I-III with an age range
of 22-83 years, scheduled for thoracic surgery
under fixed method generalized anesthesia and
surgery, were included in this prospective, multi
central, randomized, double blind clinical trial.
Patients with history of pregnancy, long-term
steroid therapy, dermatologic reactions or complications, allergy to the drugs, uncontrolled hypertension, dementia, neurologic or psychological
disorders, patients undergoing intra pleural, intercostals blockage or epidural analgesia, alcohol
abuse, renal insufficiency (serum creatinine more
than 15 mg/dL) or liver dysfunction (aspartate
aminotransferase, alanine aminotransferase or
both more than 40 U/ L), preoperative respiratory
function tests showing a forced vital capacity less
than 60% predicted,1st second forced expiratory
volume less than 60% or both, opium addiction or
2322

using any drug that modifies pain perception were
excluded from the study.
Patients were allocated into two groups randomly. Before the operation, postoperative pain methodology was explained to all patients. Transdermal Fentanyl patch were prescribed to 25 patients
(F group) and 25 patients were taken intra venous
Morphine (M group) for analgesia.
Transdermal Fentanyl patch (Duragesic 50 μg/h)
was placed on anterolateral side of patient’s thorax
skin one hour before induction of general anesthesia.
All patients kept NPO for about 8 hours before
operation and received no premedication. Standard
monitoring including ECG monitoring, capnograph, Non-invasive arterial blood pressure (NIBP),
and pulseoximetry for peripheral oxygen saturation
(SPO2) were applied for patients. After administration of Midazolam 0.03 mg/kg, fentanyl 1.5 µmg/
kg and Morphine 0.1mg/kg, general anesthesia was
induced with Thiopental 3-5mg/kg and Atracurium
0.05mg/kg. Anesthesia was maintained with Isoflorane 0.6-1.2% and N2O 50% and IV Fentanyl.
Muscle relaxation was maintained with Atracurium,
l0 mg IV, as required, and residual neuromuscular
block was reversed with intra venous Neostigmine,
0.04 mg/kg, and Atropine, 0.02 mg/kg.
After thoracotomy, patients were transferred to
ICU and monitored for 54 hours. The time of arrival at the ICU was considered as zero time.
The vital signs (VS) of patients included heart
rate (HR), blood pressure (BP), respiratory rate
(RR) and peripheral O2 saturation were measured
and recorded every six hours in ICU. If patient
experienced reduced peripheral O2 saturation and
respiratory rate less than 8 per minute, IV Naloxone was administered to improve respiration status.
We used Morphine 4 mg IV every 6 hours after
thoracotomy, in M group regardless of their pain
score. Pain score of the patient was evaluated with
facial expression type of Visual Analogue Scale
(VAS) and recorded throughout the next 54 hours
after thoracotomy in 2, 4, 6 and every 6 hours afterwards and a minute prior to IV Morphine [14,15].
An additional Morphine, 4 mg IV, was administered in both groups if the patient VAS was more
than 2 or they needed additional analgesia. The
amount of Morphine necessary for analgesia was
compared in both groups at the end of the study.
Degree of sedation was also examined by the same
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observer on a five-point scale (0 = alert, 1 = mildly
drowsy, 2 = moderately drowsy, easily rousable, 3
= very drowsy, rousable, 4 = difficult to rouse or
5 = unrousable) [16]. Side effects, including nausea,
vomiting, respiratory depression, sedation and
pruritus were recorded and treated with appropriate medication.
Pain classification was defined as below [14,15]:
0. No pain (VAS 0-2): neither pain complaint
nor painful facial expression was observed,
in clinical observation
1. Mild pain (VAS 3-4): In response to the
question ‘how are you’, patient expressed a
mild pain but it is tolerable.
2. Moderate pain (VAS 5-6): patient expressed
pain and the patient’s face was mildly
clouded but it was tolerable with the
explanation that this amount of pain is
normal after any operation.
3. Severe pain (VAS 7-8): the patient
expressed pain and it was not tolerable even
with the explanation and patient’s face was
completely tense.
4. Worst imaginable pain (VAS 9-10): very
severe and intolerable pain so that he asked
others for help and the face was considerably
tense as if crying.
Data were coded and entered into computer
and analyzed by SPSS-16 software. Demographic
data were studied. Continues covariates such as
age and weight were compared using the analysis
of variance T-test. For categorical covariates, the
comparison was studied using a Chi-squared test
or Fisher’s exact test. For comparison of consecutive values, ANOVA and Repeated measure-

ments Post Hoc test of variance were applied. The
significance level was defined as a P value less
than 0.05. To calculate the sample size, a power
analysis of α=0.05 and β=0.80 showed that 25 patients per study group were needed to detect the
difference between two groups.
Results
All patients (n=50) completed the study, 29
women and 21 men. The patients’ age ranged from
22-83 years. There was no statistical difference in
patients’ demographics and mean duration of surgery between the two groups. Table 1
There was no significant difference between F
and M groups on Post thoracotomy pain score in the
2nd, 4th hours but, According to what have been illustrated in the Table 2, there is a significant difference
in Morphine requirements between two groups.
Figure 1 demonstrates better post operation
pain management in 12th, 18th , 30th and 48th hours
after thoracotomy in F group(p <0.05).

Figure 1. Visual analogue scale comparison
between the two groups (Fentanyle v.s Morphin)
in the postoperative period

Table 1. Demographic data and duration of surgery
Age (years)
Gender(male/female)
Weight(kg)
Surgical time (min)

Group F (n=25)
58.08±16.7
14/11
56/4±6.6
124±18

Group M (n=25)
55.88±17.16
13/12
62±7.2
116±20

P-value
0.85
0.62
0.74
0.82

Table 2. Mean VAS number (2nd, 4th h) and morphine requirement (mg) for each patient in two groups
Hours 2ndh VAS 4thh VAS
6
12
18
24
30
36
42
48
54
Group M 2.43±1.06 2.27±1.18 8.4±2.15 9.1±2.46 6.7±2.18 7.1±1.96 6.9±2.30 8.2±2.37 6±1.82 7.1±2.06 4.7±1.88
Group F 2.21±0.98 1.85±0.83 4.3±1.74 4.9±1.8 1.8±1.09 3.9±1.23 2.2±0.93 3.1±1.14 2.8±1.16 1.8±0.85 1.3±0.72
p-value
0.204
0.121
0.012
0.016
0.003
0.018
0.005
0.010
0.015
0.002
0.004
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Figure 2 shows that morphine administration
in F group was much less than M group and there
was a statistically significant difference between
the two groups in post operation duration.

Figure 2. Morphine requirement (mg) in the postoperative period
The mean dose of morphine administration for
each patient was significantly different between
M and F group (64±3, 82 mg vs. 26±5.63 mg; Pvalue< 0.05). Total morphine administration in M
group was 1605 mg and 655 mg in F group.
The mean amount of peripheral O2 saturation
in each group was above 94% and no significant
difference was observed. In addition, none of them
experienced a respiratory rate less than 8 and there
was no need for Naloxone administration. Moreover; during the study, all patients were hemodynamically stable and no opioid related hypotension
or bradycardia was observed.
Discussion
Post-thoracotomy pain is one of the most severe types of postoperative pain. The insufficient treatment of this pain results in reduced pulmonary
compliance, atelectasis and pneumonia[17]. The
opioid analgesic Fentanyl has a potential advantage over Morphine as it does not have active metabolites accumulate over time[18,19]. TFP had been
used clinically since many years ago and has been
effective in the management of chronic pain and
various cancer-related pains[13, 20]. However, few
studies have been performed on its effectiveness
on acute post operation pain[21].
In our study, group F (TFP) had less Morphine
administration and pain score, which was similar
to other studies. In a randomized prospective stu2324

dy on 30 patients undergoing hip arthroplasty, patients were divided into two groups (N=15). The
first group received TFP 10 hours prior to anesthetic induction whereas the second group received IV
Morphine in a patient-controlled-analgesia method.
Morphine administration and VAS in TFP group
was considerably less than patient-controlled-analgesia method by IV Morphine group[21].
Another study performed by Dasgupta et al on
15 patients to examine the effectiveness of TFP
on post thoracotomy pain management. They observed that TFP had decreased post operation pain
score for 72 hours after the surgery and only nine
patients needed supplement IV Pethedine[22]. In
our study, we used Morphine as supplementary
analgesia and in most of hours (until about 54) the
pain management was better in patients who was
administered TFP, and the amount of Morphine
administration was lower.
The most common complications of TFP are nausea/vomiting and constipation but its most important complication is respiratory depression, which
is more frequent in post operation (4%) than cancer
related administration (2%). Respiratory complications in surgical patients mostly appear within the
first 24 hours after the administration of Fentanyl
patch[23]. Considering the 72 hours effect of Fentanyl, it is not recommended in those operations with
shorter pain course, because it can cause decreased
ventilation after relative pain control[24]. Our patients
had been monitored for respiratory depression in
ICU and no one experienced such complications.
TFP has several advantages: the total costs are
less than intermittent IV morphine prescription,
availability is like IV morphine, its use is easy and
needs no expert nurse, it does not require IV access, risk of infection is low, and patient feels more
comfortable; therefore TFP could be an interesting
alternative. In addition, some researcher believe
that, TFP have less side effects like constipation,
nausea and vomiting and intolerance[7, 9,10,12,21].
In Rowbotham’s study, patients were divided
into 2 groups after upper abdomen surgery. The
first group (22 patients) received transdermal
Fentanyl two hours prior to the induction of anesthesia and the second group (18 patients) received placebo. Both groups received IV morphine
as supplementary analgesia. Patients in Fentanyl
group requested a considerable less amount of
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morphine. Thus, authors suggested transdermal
Fentanyl to manage acute post operation pain especially in surgeries, which have a severe and long
postoperative pain [25]. We used IV Morphine for
pain management and a better pain management
in TFP group as well as a lower IV and supplementary Morphine administration was observed.
Ahmedzai et al reported that transdermal Fentanyl was the same as oral morphine in reduction
of cancer pain[26]. Although in Allan’s study, patients suffering from chronic low back pain experienced less pain in rest and sleep while using transdermal Fentanyl[27]. This may be due to continuous and stable plasma concentration of this form of
the drug[23,28].
It should be mentioned that we had some strength and limitations in our study. Our studied group
suffered from acute postoperative pain, which is
different from the previous studied groups (chronic Pain). Patients using TFP have been experienced less for the acute postoperative pain management[29]. Although IV Morphine administered by a
nurse based on the patients’ request could be considered as a confounding factor because we did
not have the patient-controlled analgesia facilities
in our center. This could influence the analgesic
effects of morphine via fluctuations in morphine
plasma concentrations whereas, in Fentanyl group, the stability in Fentanyl plasma concentration
has caused a better analgesia.
The results of our study suggest that transdermal Fentanyl patch is an appropriate and effective
method for reduction of early post thoracotomy
pain. TFP use is a safe and effective method that
provides equal or better analgesia in comparison with intermittent intravenous morphine by
patient’s requested method (PRN).
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Abstract
Background: There may be some relationships between hydroxyurea treatment, frequency of
painful crises, and survival of sickle cell diseases
(SCDs) cases.
Methods: The study was performed in the Hematology Service on the SCDs cases. Frequency of
painful crises and severity of them, as a mean degree between 0 to 10 according to patient’s self-explanation, were detected. Cases with frequent crises,
at least once a year, were put into the first, cases
with rare crises into the second, and cases with no
crisis in their lives were put into the third groups.
Then, a hydroxyurea treatment was initiated to all
patients with an initial dose of 15 mg/kg/day, and
then it was increased up to 35 mg/kg/day according
to patients’ requirement and compliance.
Results: The study included 273 patients (135
females). Majority of them (79.1%) have frequent
crises, 10.6% of them have rare crises, and 10.2%
of them have no crisis in their lives before the initiation of treatment. There was an increase according to the mean ages from the first towards the
third groups, progressively (28.0, 31.0, and 35.5
years), and the difference was highly significant
between the first and third groups (p<0.000). The
mean number (10.1 versus 1.3 crises per year,
p<0.000) and severity of painful crises ((7.3 versus 2.4, p<0.001) were decreased with the hydroxyurea treatment, significantly.
Conclusion: Since the higher frequency of
painful crises may indicate the shortened survival
of the SCDs patients, hydroxyurea may prolong
survival of such cases by decreasing frequency of
painful crises, significantly.
Key words: Hydroxyurea, sickle cell diseases,
painful crises, atherosclerosis.

Introduction
Aging may be the major disease of the human
being, and systemic atherosclerosis may be the
major underlying cause of it. Atherosclerosis is an
irreversible process that accelerated by many factors. Some of the accelerating factors are collected
under the heading of metabolic syndrome including overweight, dyslipidemia, elevated blood
pressure (BP), and insulin resistance for the development of terminal diseases such as obesity,
hypertension (HT), diabetes mellitus (DM), coronary heart disease, chronic obstructive pulmonary
disease (COPD), cirrhosis, chronic kidney disease
(CKD), peripheric artery disease, and stroke (1-6).
Probably sickle cell diseases (SCDs) are an accelerated systemic atherosclerotic process, too. They
are characterized by sickle-shaped erythrocytes
which is caused by homozygous inheritance of the
hemoglobin S (Hb S). Glutamic acid is replaced
with valine, as a less polar amino acid in the sixth
position of the beta chain of the Hb S. Presence
of the less polar amino acid promotes polymerisation of the Hb S. So Hb S causes erythrocytes
to change their normal elastic and biconcave disc
shaped structures to a hard and sickle shaped bodies. The decreased elasticity of erythrocytes is
the central pathology of the disease. The sickling
process is probably present in whole life, but it is
exaggerated during various stressful conditions of
the body. The erythrocytes can take their normal
elastic shapes after normalization of the stressful
conditions, but after repeated cycles of sickling
and unsickling, they become a hard body, permanently. The sickled cells induced chronic endothelial damage and secondary tissue ischemia and
infactions, even in the absence of an obvious vascular occlusion, are the final consequences of the
disease, so life expectancy of the SCDs cases is
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decreased by 25 to 30 years (7). We tried to understand whether or not there are some relationships between hydroxyurea treatment, frequency of
painful crises, and survival of SCDs cases in the
present study.
Material and methods
The study was performed in the Hematology
Service of the Mustafa Kemal University between
March 2007 and December 2012. All patients with
SCDs were enrolled into the study. SCDs are diagnosed by the hemoglobin electrophoresis performed via high performance liquid chromatography.
Their medical histories including frequency and
severity of painful crises, smoking habit, regular
alcohol consumption, leg ulcers, and stroke were
learnt. Frequency of painful crises was detected as
a mean number of crises per year, and severity as a
mean degree between 0 to 10 according to patient’s
self-explanation. Cases with a history of one packyear were accepted as smokers, and cases with one
alcoholic beverage a day were accepted as regular
alcohol consumers. A check up procedure including serum creatinine level on three occasions, hepatic function tests, markers of hepatitis viruses A,
B, and C and human immunodeficiency virus, an
abdominal ultrasonography, a Doppler ultrasonography to evaluate the portal blood flow, an upper
gastrointestinal tract endoscopy to detect esophageal varices just in suspected cases, and a computed tomography of the brain was performed. Cases
with acute painful crises were treated at first, and
then spirometric pulmonary function tests to diagnose COPD, the Doppler echocardiography to
measure the systolic BP of pulmonary artery, and
renal and hepatic function tests were performed
on the silent phase. The criterion for diagnosis of
COPD is post-bronchodilator forced expiratory
volume in 1 second/forced vital capacity of less
than 70% (8). Systolic BP of the pulmonary artery at and above 40mmHg on the silent phase is
accepted as pulmonary hypertension (9). CKD is
diagnosed with a continously elevated serum creatinine level which is greater than 1.2 mg/dL on the
silent phase. Cases with renal transplantation were
also put into the CKD group. Cirrhosis is diagnosed with hepatic function tests, ultrasonographic
findings, esophageal varices, and ascites without
2328

histologic procedure in the absence of any indication. Digital clubbing is diagnosed by determining
the ratio of distal phalangeal diameter to interphalangeal diameter which is required to be higher
than 1.0, and with the presence of Swamroth sign
(10,11). Cases with frequent crises, at least once a
year, were put into the first, cases with rare crises
were put into the second, and cases with no crisis
in their lives were put into the third groups, and
the groups were compared in between according
to the mean ages. Then, a hydroxyurea treatment
was initiated to all patients with an initial dose of
15 mg/kg/day, and then the dose was increased
up to the final dose of 35 mg/kg/day according
to patients’ requirement and compliance. Finally,
the mean numbers and severity of painful crises
were detected in all cases after the hydroxyurea
treatment, again, and compared with the previous values. Additionally, prevalences of smoking,
regular alcohol consumption, pulmonary hypertension, leg ulcers, CKD, COPD, cirrhosis, digital
clubbing, stroke, and exitus were detected among
the patients. Mann-Whitney U test, IndependentSamples t test, and comparison of proportions
were used as the methods of statistical analyses.
Results
The study included 273 patients (138 males and
135 females). The mean age of them was 29.1 ±
9.4 (14-59) years. Majority of the SCDs patients
(79.1%) have frequent crises, 10.6% of them have
rare crises, and 10.2% of them have no crisis in their lives before the initiation of treatment (Table 1).
When we compared the mean ages, there was an
increase from the first towards the third groups, progressively (28.0, 31.0, and 35.5 years), and the difference was highly significant between the first and
third groups (p<0.000). The hydroxyurea treatment
was used and well-tolerated with a high majority of
cases (91.5%), and the remaining cases could not
been followed up. We have not observed any side
effect of hydroxyurea therapy during the followup period. The final dose of 35 mg/kg/day was just
achieved in 25 cases (9.1%), and the lowest terminal
dose was 1.000 mg/day in two divided doses during
the six-year follow-up period. During the period, the
mean numbers of crises were significantly decreased with the treatment (10.1 versus 1.3 crises per
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Table 1. Frequency of painful crises in the sickle cell cases
Cases with
Cases with
Cases without
p-value
p-value
p-value*
frequent crises
rare crises
crisis
Prevalence
79.1% (216)
<0.001
10.6% (29)
ns†
10.2% (28)
<0.001
Mean age (year) 28.0±8.9 (14-59)
ns
31.0±9.8 (17-54)
ns
35.5±10.3 (18-58)
0.000
Variables

*Difference between the first and third groups †Nonsignificant (p>0.05)

Table 2. Characteristics of painful crises before and after hydroxyurea treatment
Variable
Average number of
crises (per year)
Average degree of
severity of crises

Before hydroxyurea treatment

p-value

After hydroxyurea treatment

10.1 ± 10.9 (1-48)

<0.000

1.3 ± 0.9 (0-4)

7.3 ± 2.5 (0-10)

<0.000

2.4 ± 1.9 (0-10)

Table 3. Associated pathologies of the sickle cell cases
Variables
Mortality
Pulmonary hypertension
Stroke
Cirrhosis
Chronic obstructive pulmonary disease
Leg ulcers
Digital clubbing
Chronic kidney disease

Mean age (year)
28.7 ± 9.0 (19-45)
30.4 ± 10.8 (19-56)
31.6 ± 9.4 (17-47)
33.3 ± 11.7 (19-56)
34.0 ± 8.4 (23-54)
35.4 ± 7.4 (17-58)
35.5 ± 11.4 (21-56)
36.3 ± 9.9 (19-54)

year, p<0.000). Similarly, the mean severity of painful crises was also decreased with the treatment,
significantly (7.3 versus 2.4, p<0.001). Although
there was no patient with regular alcohol consumption, prevalence of smoking was high (9.5%). Because of the sistemic nature of the SCDs, we detected
mortality (5.4%), pulmonary hypertension (11.3%),
stroke (4.7%), cirrhosis (6.2%), COPD (6.5%), leg
ulcers (10.9%), digital clubbing (5.8%), and CKD
(8.4%) during the six-year follow-up period (Table
3). Five of the CKD cases were on hemodialysis,
and one with renal transplantation. Histological diagnosis of cirrhosis was required in none of the study
cases. Although antiHCV was positive in two of the
cirrhotic cases, HCV RNA was detected as negative
by polymerase chain reaction in both.
Discussion
SCDs affect all vascular systems of the body
(12-14). Even there was a patient with sickle cell
retinopathy induced severe vision loss among our
study cases. Eventually, the mean survival was 42
years for males and 48 years for females in the li-

Prevalence
5.4% (15)
11.3% (31)
4.7% (13)
6.2% (17)
6.5% (18)
10.9% (30)
5.8% (16)
8.4% (23)

terature (7), whereas it was 26 and 31 years, respectively, in the present study. The great differences
between the survival should be searched with further studies, but it may be secondary to the initiation
of hydroxyurea treatment in early life in developed
countries. On the other hand, the prolonged survival of females with SCDs should also be searched,
effectively. As a result of such a great variety of
clinical presentation, it is not surprising to see that
the mean body weight and body mass index (BMI)
were significantly retarded in the SCDs cases (15).
On the other hand, as an opposite finding to some
other reports (16,17), the mean body heights were
nearly similar in the SCDs and control cases in the
above study (15). Probably due to the significantly lower mean body weight and BMI, mean values
of the low density lipoprotein cholesterol, alanine
aminotransferase, and systolic and diastolic BPs
were also significantly lower in the SCDs cases
(15), which can be explained by definition of the
metabolic syndrome (18-20).
Painful crises are the most common and disabling symptoms of the SCDs. Although some authors
reported that painful crises themselves may not be
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directly life threatening (21), infections are the most
common precipitating factors of them. On the other
hand, pain is the result of a complex and poorly understood interaction between erythrocytes, endothelial cells, leukocytes, and platelets at the moment.
Whether leukocytosis contributes to the pathogenesis of the painful crises by releasing cytotoxic enzymes is unknown. For example, the adverse actions
of neutrophils on endothelium are of particular interest with regard to the cerebrovascular diseases in
SCDs. Leukocytosis even in the absence of any infection was an independent predictor of the severity
of the disease (22), and it was associated with the
risk of stroke in a cohort of Jamaican patients (23).
Occlusions of vasculature of the bone marrow, bone
infarctions, releasing of inflammatory mediators,
and activation of afferent nerves may take role in the
pathophysiology of the intolerable pain. Because of
the severity of pain, narcotic analgesics are usually
required to control them (24), but according to our
practice, repeated erythrocyte transfusions may be
highly significant in severe painful crises, both to
relieve severe pain and to prevent sudden death that
may develop secondary to acute chest syndrome or
sepsis induced multiorgan failures on the chronic
background of the SCDs.
Hydroxyurea is an effective therapeutic option
used for the treatment of several disorders, such as
chronic myeloproliferative disorders and SCDs. It
interferes with cell division by blocking the formation of deoxyribonucleotides via inhibition of
ribonucleotide reductase. The deoxyribonucleotides are the building blocks of DNA. Hydroxyurea
mainly affects hyper-proliferating cells. Although
the action way of hydroxyurea is thought to be the
increase in gamma-globin synthesis for fetal hemoglobin (Hb F) in the SCDs (25,26), we think
that its main action way is suppression of leukocytosis and thrombocytosis via blocking the DNA
synthesis. By this way, the continuous inflammatory process of the SCDs that initiated at birth on
the vascular endothelium is suppressed with some
extent. Due to the same action way, hydroxyurea
is also used in moderate and severe psoriasis to
suppress hyper-proliferating skin cells. As in viral
hepatitis cases, although presence of a continuous
damage of sickled cells on the vascular endothelium, the severity of destructive process is probably
exaggerated by the patient’s immune system, es2330

pecially by the actions of leukocytes and thrombocytes. So suppression of the hyper-proliferation
of leukocytes and thrombocytes probably limits
the endothelial damage-induced tissue ischemia
and infarctions all over the body. Similarly, it was
reported in a previous study that lower neutrophil counts were associated with lower crises rates,
and if a tissue infarction occurs, lower neutrophil
counts may limit severity of pain and extent of tissue damage (27). On the other hand, final Hb F
levels in patients using hydroxyurea did not differ
from their pretreatment levels, significantly (27).
Physicians at the National Institutes of Health
Consensus Conference agreed that hydroxyurea is
underused both in adults and children due to several
reasons including the fact that hydroxyurea is a chemotherapeutic agent, and thus should not be taken
by people planning to become pregnant in the near
future, and the fear of a potentially increased risk of
cancer (28). However, the cancer risk has not been
substantiated by more than a decade of using hydroxyurea for adults (29). Although hydroxyurea is
found in category D in pregnancy, and investigational and post-marketing data show risk to fetus (30),
potential benefits may outweigh potential risk even
in pregnancy, since it is becoming clear that untreated SCDs, even in the absence of any painful crisis,
may terminate with several consequences even in
the early adulthood (15). It is obvious that there is a
need for more effective treatment options for SCDs,
but until some better drugs become available, we
have to use hydroxyurea in all SCDs cases, and its
dose should be kept as higher in the moderate and
severe SCDs patients.
Hydroxyurea probably has a life-saving role in
the SCDs. As similar results to our study, the Multicenter Study of Hydroxyurea (MSH) studied 299
severely affected adults with sickle cell anemia (Hb
SS), and compared the results in patients treated
with hydroxyurea or a placebo (31). The study particularly searched effect of hydroxyurea on painful
crises, acute chest syndrome, and requirement of
blood transfusion. The outcomes were so overwhelming in the favour of hydroxyurea that the study
was terminated after 22 months, and hydroxyurea
was initiated for all patients (31). The MSH also
demonstrated that patients treated with hydroxyurea had a 44% decrease in hospitalizations when
compared with those taking placebo (31). In multi-
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variable analyses, there was a strong and independent association of lower neutrophil counts with the
lower crises rates (31). But this study was performed just in severe Hb SS cases alone, and the rate
of painful crises was decreased from 4.5 to 2.5 per
year (31). Whereas in our study, we used all kinds
of SCDs cases with all clinical severity, and the rate
of painful crises was decreased from 10.1 to 1.3 per
year with an additional decreased severity of them,
significantly (7.3 versus 2.4, p<0.000). In another
study, adult patients using hydroxyurea for frequent painful crises appear to have reduced mortality
after a 9-year follow-up period (32). The underlying disease severity remains critical to determine
prognosis, but hydroxyurea may migitate severity
of disease (32). Probably the chronic endothelial
damage of the SCDs is initiated at birth and clinical complications of them begin in infancy. It was
shown in another study that even infants with lower
hemoglobin levels were more likely to have a higher incidence of clinical events such as acute chest
syndrome, painful crises, and lower neuropsychological scores, and hydroxyurea reduced the incidence of them (33). Hydroxyurea in early life may
also protect splenic function, improve growth, and
prevent multiorgan dysfunctions by reversing early vascular damage. Transfusion programmes also
reduce all of the complications of SCDs, however
transfusions carry some risks including potential
infection transmission, development of allo-antibodies causing subsequent transfusions more difficult,
and iron overload. On the other hand, it has to be
kept in mind that although hydroxyurea may minimize sickling-induced chronic endothelial damage and tissue ischemia and infarctions, the SCDs
probably can not reversed completely, and painful
crises, acute chest syndrome, autosplenectomy, and
stroke may also occur during the treatment.
As a conclusion, since the higher frequency of
painful crises may indicate the shortened survival
of the SCDs cases, hydroxyurea may prolong survival of such patients by decreasing frequency of
painful crises, significantly.
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Abstract
Aim: The aim of this ex vivo study was to investigate the influence of threshold value variation
on the three-dimensional reconstructions of external and internal dental structures based on conebeam computed tomography (CBCT) data.
Methodology: Two human teeth: one upper
canine and one first upper molar were scanned by
ProMax 3D (voxel size 160 µm). Data were processed using MIMICS software and based on particular thresholding results, the set of appropriate
three-dimensional reconstructions was created. The
levels of lower threshold were established at 400,
800, 1100, 1300, 1500 HU for canine and, additionally, 1700 HU for molar. For the purpose of quantitative assessment the volume and some overall
dimensions of dental tissues as well as the dimensions of particular roots (external dimensions) and
canals (internal dimensions) were determined.
Results: Provided 3D reconstructions revealed
many anatomical details, e.g. canal splitting in the
canine and extensive anastomosis between MB
and MB2 canals, however, the quality of these details differed depending on the lower threshold value. Raised lower threshold value has resulted in
shortened outer dimensions of individual models,
as well as in enlarged pulp cavity. Thresholding
process influenced obtained measurements and
had significant impact on relation between canal
dimensions and external root dimensions.
Conclusions: The value of the lower threshold
influences the quality of reconstruction of objects
examined by CBCT and the degree of visualization of details in the dental cavity structure. Therefore, the thresholding process should be carried
out with special caution.
Key words: threshold value, 3D reconstruction, cone beam computed tomography.

Introduction
The knowledge of root canal anatomy, with its
many variations, is critical for the success of endodontic therapy. Conventional and digital intraoral
radiographs are not completely reliable in assessing
root canal morphology because of their main limitation connected with two-dimensional reconstruction of three-dimensional objects. It causes many
distortions, artifacts and superimposition of dental
structures on X-ray images. The tools which may
help to avoid such problems are computed tomography techniques (1-2). In spite of the fact that
conventional tomography can be useful in diagnosis of complicated endodontic cases, it is not widely
used because of low spatial resolution compared to
the dimension of root canals, high radiation dose as
well as size and cost of the equipment (2). Microtomography (µCT) is considered as a reference
standard in evaluation of tooth morphology because
it offers much higher accuracy than CT. However,
it can only be used ex vivo because of time-consuming procedures and high radiation dose, as well as
limitation of the scanned object size (2-5).
Recently, the cone-beam computed tomography has become available for dental practice.
Major benefits of this technology are in-office
imagining, real size data, isotropic voxels, high resolution, relatively low radiation dose and the possibility to generate different kind of images (e.g.
orthopantomogram, cefalogram, TMJ) as well as
fewer disturbances from metal artifacts compared with CT. The CBCT scanner software allows
carrying out a multi-planar reformation and 3D
surface rendering of the anatomic structures; they
can be studied from any spatial plane without superposition. Presently, CBCT is widely used for
planning implants and in orthodontic treatment,
presurgical planning, diagnosis of periapical pat-
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hology, complicated endodontic treatment and diagnosis of traumatic injuries. This technology is
considered a promising tool for endodontic practice which in future will help not only to identify
details of root canal morphology, but also to select
tools and techniques or to simulate clinical procedures (5-7). The accuracy of CBCT data of oral and
maxillofacial region was widely evaluated, but the
number of studies concerning root canal morphology is limited (5,6,8-12). Canal reconstructions
provided with data from CBCT are more precise
than those from multi-sliced CT (13).
The attenuation of X-radiation in computed tomography is measured in Hounsfield units (HU).
The scale is linear, and the scope of measured values usually ranges from -1000 to +3000. Attenuation
of water is 0, of air -1000 HU, and of a bone +400
HU and higher (14). Within a tooth, there are many
structures with different radiation absorption coefficients: empty spaces (in tooth with open cavity),
uncalcified tissues (pulp), calcified tissues (enamel,
dentin, cementum) and obturation materials. Additionally, dentin is not a homogeneous tissue, as its
structure near the pulp is irregular or dystrophic
(3). Tomographic scans provide huge data amount, and a special technique called thresholding was
developed to adapt eye perception to data analysis.
This method consists in choosing threshold values which will limit the range of visualized tissues.
At the CT devices, some thresholds are predefined,
but, ultimately, determination of them is arbitrary
and depends on an operator’s interpretation (14).
Thresholding could be used as a method for tooth
segmentation into enamel, dentin and pulp space
(4). The influence of threshold variations on the
assessment of structural and mechanical properties
of the bone was described in the literature, however, the number of studies taking into consideration
their influence on teeth reconstructions is limited
(15-17). No reports on the influence of threshold
variations on the visualization of canal morphology
with reference to data from cone-beam computed
tomography were found.
The aim of this ex vivo study was to investigate the influence of threshold value variation on
the three-dimensional reconstructions of external
and internal dental structures based on cone-beam
computed tomography data.
2334

Material and Methods
Two human teeth: one upper canine and one first
upper molar were scanned by ProMax 3D® (Planmeca Oy, Helsinki, Finland). Teeth were fixed by
foamed polystyrene to reduce artifacts from fixing
material. The field of view was 80x80 mm and
the settings on the ProMax 3D® were 70 kV and
10 mA. 501 layers with the resolution of 501x501
pixels were registered. The voxels were isotropic
and their size was 160 µm. Obtained data were processed by MIMICS® (Materialise N.V., Leuven,
Belgium) software. Three-dimensional reconstructions of both teeth were made according to threshold variations expressed in Hounsfield units. The
levels of lower threshold were established at 400,
800, 1100, 1300, 1500 HU for canine and, additionally, 1700 HU for molar. The upper threshold was
constant at 2976 HU. Based on particular thresholding results, the set of appropriate models presenting root canals and hard tissues was created. For
better visualization of the dental hard tissues, they
were presented as semitransparent. As a result, all
places where two or more surfaces overlapped became opaque. In this way, the canal system was presented as well contrasting against the background of
external tooth surface. To analyze morphology of
the reconstructed canals system more easily, solid
models for particular thresholding results were also
created. For this purpose the empty spaces, occurring within particular teeth reconstructions volume
after appropriate thresholding process, were filled in
slice by slice. The new material layers filling these
empty spaces were next combined as the solid model of root canal. The filling process was conducted
only for these layers where the space of root canal
was closed; it means it was fully surrounded by hard
tissues. The exceptions were made for models of
canine tooth obtained for values of lower threshold
limit of 1100-1500 HU. Namely, in these cases in
1/3 apical region on lateral surfaces occurred discontinuities of the dentin layer which needed to be
filled manually. The canal reconstructed in this way
may slightly differ from the actual form. However,
without carrying out such procedure, it would be
impossible to reconstruct the canal in its apical part.
For the purpose of quantitative assessment of
differences occurring among the reconstructions
of examined teeth, the volume of hard dental ti-
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ssues, the length of the canine and the lengths
of individual roots of the molar were evaluated.
Furthermore, the dimensions of individual roots
(external dimensions) and canals (internal dimensions) were determined; the diagram of these
measurements with the indications of individual
dimensions is shown in Figure 1. An analysis for
two randomly selected canine sections was carried
out (a and b levels). In case of the molar, measurements in three sections were made; two of them (a
and b levels) were randomly selected but common
for all roots, whereas the third (c level) was determined in such a way that it was situated at a distance of 5 mm from the root apex. Obtained data
was used to determine the internal/external ratio
representing the relation of dental cavity dimensions to root dimensions and, in addition, the mean
values and the standard deviation for the internal/
external ratio were calculated.
Results
Qualitative analysis
Figure 2 shows three-dimensional models of
pulp cavity of the examined canine in frontal and
sagittal view made on the basis of CBCT data for
particular values of the lower threshold. Depending on the set limit of the window, differences in
the reconstruction of anatomical details, particularly in the 1/3 apical region, were visible. With
the HU value of 400 the root canal was not entirely
reconstructed in this part. An increase of the lower

threshold limit caused consistent lengthening of
the canal. The 3D reconstruction in the sagittal
section (Figure 2b) visualized the configuration of
a type IV root canal according to Weine’s classification, which was not visible in the frontal section
(Figure 2a). Also in this section, the canal models
differed depending on assumed lower threshold
values from residual construction of the apical region with 400 HU to nearly complete connection
of both canals with 1500 HU. On the other hand,
figure 3 shows 3D reconstructions of both outer
and inner structures of examined canine obtained
from cone-beam tomography. In successive 3D
models we noticed that while the pulp cavity is
extended as a result of increased lower threshold
values, a simultaneous loss of hard tissues in the
root apex region occurred.
Figure 4 shows, in a view of the mesial surface,
three-dimensional models of the pulp cavity of the
first upper molar developed on the basis of CBCT
data depending on the width of the window. Similarly as in case of the canine, the selected lower
limit of the window had a significant influence on
the shape of obtained model, which is best visible
in relation to MB and MB2 canals. With the value
amounting to 400 HU, the MB2 canal was almost
invisible. Models made for lower threshold values
amounting to 800-1300 HU visualized both this
canal and an extensive anastomosis between MB
and MB2 canals. On the other hand, in the pulp
cavity model obtained for 1700 HU threshold, the
MB and MB2 canals were completely fused. The

Figure 1. The scheme of internal and external root dimensions: a) in case of the canine and the palatal
and distobuccal roots of the molar, b) a diagram used for the mesiobuccal root of the molar.
Journal of Society for development in new net environment in B&H
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reconstructions of hard tissues and root canals of
examined molar (Figure 5) show a similar tendency as in case of the canine, i.e. an increase of
the lower window threshold limit caused the loss
of hard tissues in the root apex region with simultaneous expansion of the pulp cavity.

Figure 3. Three-dimensional reconstruction
of the hard tissues and root canal system of the
upper canine based on cone beam computed tomography data according to different threshold
values: (a) frontal view, (b) sagittal view.

Figure 2. Three-dimensional reconstruction of
root canal system of the upper canine based on
cone beam computed tomography data according
to different threshold values: (a) frontal view, (b)
sagittal view.
Figure 4. Three-dimensional reconstruction of
the root canals of the upper molar based on cone
beam computed tomography data according to
different threshold values, sagittal view.
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Figure 5. Three-dimensional reconstruction
of the hard tissues and root canal system of the
upper molar based on cone beam computed tomography data according to different threshold
values, sagittal view.
Quantitative analysis
Table 1 shows the results of canine measurements. In the comparison of dimensions obtained
for the adopted threshold values (400 HU and 1500

HU) the tooth length measured from the end of the
incisal cusp to the root apex decreased by 0.8 mm,
and the volume of hard tissues decreased by 163
mm3 (24.8%). An analysis of external and internal
dimensions of examined canine confirmed that with
increasing lower threshold the root diameter decreases, and the canal diameter increases. This process is clearly illustrated in the internal/external ratio
results. In addition, we observed that in the discussed
case the mesial-distal root canal dimension (Y) was
the most susceptible to diameter fluctuations; its diameter, measured at the B level, increased twofold.
Table 2 illustrates the results of an analysis carried out for the molar. The decrease in length of individual roots between the lower limit 400 HU and
1700 HU amounted to 0.46 mm for the palatal root,
0,56 mm for the mesiobuccal root and 0,8 mm for
the distobuccal root, respectively. The difference in
volume of hard dental tissues amounted to 388 mm3
(25.8%). For the sake of clarity of results shown in
Table 2 the presentation of individual internal and
external dimensions of individual roots was omitted, and only internal/external ratio values were
specified. The results of the analysis clearly indicate
that in case of the examined molar the thresholding process had a similar effect on the relations between external and internal dimensions as discussed

Table 1. Canine measurement results
Lower threshold value
400
27.68
657

Length [mm]
Hard tissue volume [mm3]
Dimensions at the A level [mm]
A
8.64
B
5.76
X
2.72
Y
1.44
Internal/external dimension ratio at the A level
X/A
0.315
Y/B
0.250
Dimensions at the B level [mm]
A
7.36
B
4.48
X
2.24
Y
0.8
Internal/external dimension ratio at the B level
X/A
0.304
Y/B
0.179
Journal of Society for development in new net environment in B&H

800
27.52
598

1100
27.2
556

1300
27.04
527

1500
26.88
494

8.48
5.44
3.04
1.6

8.16
5.44
3.04
1.92

8.16
5.28
3.36
1.92

8.16
5.12
3.68
2.24

0.358
0.294

0.373
0.353

0.412
0.364

0.451
0.437

7.20
4.32
2.4
1.12

7.20
4.16
2.56
1.28

6.88
4.00
2.88
1.44

6.88
4.00
2.88
1.6

0.333
0.259

0.356
0.308

0.419
0.360

0.419
0.400
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in case of the canine. Noteworthy is the fact that in
case of the mesiobuccal root, within a certain length,
the division of the canal into two separate branches
occurred. The reproduction of this phenomenon in
a model depends to a considerable degree on the
adopted lower threshold level, which has slightly
complicated the calculations made for this root
(X=Xa+Xb; Y=Ya+Yb), and the results obtained
in this way were characterized by a slightly greater
scatter. In view of the differences in analysis meth-

odology, they were not taken into consideration in
the statistical analysis the results of which were
shown in Figure 6. Within the scope of the analysis, the mean value and the standard deviation for all
internal/external ratios (for both X/A and Y/B) obtained for the canine and the molar (palatal root and
distobuccal root) were determined. Obtained results
confirm a significant impact of the lower threshold
value used for the development of the tooth model
on relations between canal dimensions and external

Table 2. Molar measurement results
Lower threshold value
Length of palatal root [mm]
Lengthof mesiobuccal root [mm]
Length of distobuccal root [mm]
Hard tissue volume [mm3]
Internal/external dimensions ratio
Palatal root
Level A
X/A
Y/B
Level B
X/A
Y/B
Level C
X/A
Y/B
Mesiobuccal root
Level A
X/A
Y/B
Level B
(Xa+Xb)/A
(Ya+Yb)/B
Level C
X/A
Y/B
Distobuccal root
Level A
X/A
Y/B
Level B
X/A
Y/B
Level C
X/A
Y/B
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400
23.20
21.28
20.64
1502

800
23.20
21.28
20.64
1399

1100
23.04
21.12
20.48
1323

1300
22.88
20.96
20.32
1268

1500
22.88
20.80
20.00
1203

1700
22.72
20.72
19.84
1114

0.250
0.303

0.269
0.344

0.360
0.387

0.360
0.419

0.375
0.419

0.435
0.500

0.250
0.350

0.286
0.410

0.286
0.421

0.333
0.432

0.333
0.486

0.364
0.486

0.231
0.323

0.320
0.323

0.348
0.414

0.348
0.414

0.435
0.414

0.476
0.483

0.216
0.125

0.432
0.304

0.472
0.318

0.514
0.381

0.543
0.429

0.629
0.450

0.204
0.250

0.306
0.286

0.396
0.444

0.489
0.500

0.596
0.538

0.696
0.520

0.476
0.280

0.512
0.320

0.561
0.391

0.590
0.391

0.615
0.478

0.667
0.500

0.120
0.176

0.217
0.200

0.261
0.333

0.318
0.333

0.364
0.462

0.429
0.538

0.314
0.200

0.314
0.250

0.353
0.300

0.353
0.389

0.424
0.444

0.485
0.444

0.233
0.222

0.276
0.222

0.310
0.353

0.310
0.353

0.370
0.437

0.444
0.500
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root dimensions; correlation is increasing and nearly
linear (in view of a too small sample size, no regression analysis was conducted). In addition, noteworthy is decreasing standard deviation value with increasing lower threshold value. In this case, significantly lower values for the threshold value ≥ 1100
HU (SD=0.038-0.043) as compared to SD=0.062
for the threshold value equal 400 HU were obtained.

Figure 6. Mean values and standard deviations
of the internal/external ratio of examined teeth
according to different threshold values.
Discussion
The usefulness of CBCT for the evaluation of
root canal morphology was favorably assessed in
clinical and ex vivo studies (8,10,11,18). Neelakantan et al. (11), on the basis of volume-rendering and
multiplanar volume reconstructions, have found
CBCT as accurate as modified canal staining and
clearing technique and more precise than digital
radiography and spiral CT in identifying the root
canal anatomy. The probability of overlooking one
or more root canals in these tests was 23.8% for
digital radiographs, 15.58% for spiral CT, while
for CBCT it was 0.29% only. Michetti et al. (10),
by sliced analysis, evaluated the possibility of twodimensional reconstructions of root canals based on
cone beam computed tomography and they found it
to be a reliable tool compared to histological data.
However, Szabo et al. (12) found that some canals
can be invisible in the apical part of the root and that
the possibility of visualization of full canal depended on the CBCT equipment’s parameters. In the literature, no reports on dental tissue reconstruction
through the thresholding process based on volumetric tomography data can be found; only Hanning
et al. (19) in the studies concerning flat-panel volu-

metric tomography used hard tissue segmentation
based on the Hounsfield scale.
Hanning et al. (19) suggest that the volumes of
the dental hard tissues may be underestimated depending on the different Hounsfield units defined
for certain structures. Hara et al. (16) found that,
even in case of μCT, a 0.5% change in the threshold
resulted in a 5% difference in bone volume fraction.
The present study revealed that the determination of
thresholds plays an important role in the ability to
three-dimensional visualization of external and internal dental anatomy. Provided 3D reconstructions
revealed many anatomical details, e.g. canal splitting in the canine and extensive anastomosis between MB and MB2 canals, however, the quality of
imaging of these details differed depending on the
lower threshold value. Taking into consideration
both outer and inner tooth structures, with increased
lower threshold of the window we observed shortening of the tooth model’s contours, while the pulp
cavity was more and more extended and reconstructed in detail. The changes were confirmed also
in quantitative terms. Differences in tooth length
in the order of 0.5-0.8 mm are to be evaluated as
clinically insignificant because in the course of endodontic treatment the working length of a canal is
determined electronically, while correct imaging of
the dental cavity structure with all details is of key
importance for the endodontist. The differences we
have shown in the root canal structure depending
on the lower threshold value can influence both the
attempt to search for further canals and the choice
of the preparation and filling method. It seems that
making 3D reconstructions of a tooth, realistically
and precisely enough reflecting both outer and inner tooth structures, will in future require the use
of more intelligent parameter selection algorithms
of the thresholding process, taking into consideration different needs with regard to outer and inner tooth structures. Further research are required,
e.g. the comparison of canal diameter at different
levels with histological data. It should not be forgotten that our examination was conducted in ex
vivo conditions, whereas in clinical conditions the
tissue segmentation may cause further difficulties
resulting from the presence of tissues surrounding
the tooth in the CBCT image.
In general, determining optimal thresholding
process parameters appears to be an essential ele-
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ment of the three-dimensional tooth modeling. One
of the most frequently used methods of bone or
tooth segmentation from the image background is
the global or local thresholding approach (20,21).
According to Hassan at al. (17), the specification of
correct threshold value of separate hard and soft tissues is more difficult in CBCT than in conventional
CT. Hosntalab et al. (22) state that a single thresholding approach would result in missed dental
structures (high threshold values) or cause adjacent
bony tissues to attach to each other (low threshold
values). When using local threshold value method,
initial segmentation must be performed, which increases the number of factors influencing the quality of provided reconstructions (20). The other way
is to choose a few different threshold values and
compare the scans with the original one. However,
in this case the threshold selection could be affected
by a systemic error of a particular observer, and the
process itself is a tedious work (16,23). Furthermore, other approaches are proposed to provide
tooth segmentation, e.g. watershed or panoramic
pre-sampling and variation level set (22).
Another aspect influencing the quality of 3D reconstructions based on CBCT data is the choice of
such parameters as field of view (FoV) and voxel
size (12,17,21). The disadvantages of full scanners,
with FoV from 100 to 200 mm, are great beam angulation in outer parts of volume area and small
contrast to noise ratio. The FoV of limited CBCT
(dental or regional) may vary from 40 to 100 mm
(23). A voxel size of CBCT devices varies from 50
to 200 µm for limited scanners to between 300 and
400 µm for full ones. For endodontic purpose, the
first category is preferred because of higher spatial resolution improving the accuracy of the visualization of small features e.g. canal morphology,
decrease of radiation exposure compared to medical CT and full CBCT scanners and shorter time of
3D reconstructions (12,24). In our study, FoV was
80x80 mm and voxel size was 160 µm. Voxel size
is responsible for the partial volume effect. Maret et
al. (5) found that, the accuracy of 3D CBCT reconstructions of the germs was high, but it depended
on tooth thickness. In their study, the differences
between µCT and CBCT data occurred mainly near
the cervix of the germ and at the incisal edges of
anterior teeth. The authors explained this phenomenon as a result of partial volume effect. Despite the
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fact that they used relatively small voxel size for
CBCT data (76 µm) it was more than 85% higher
than for µCT (41 µm). According to Michetti et al.
(10), partial volume effect was responsible for the
underestimation and smoothing of canal contours
compared to histological sections. Szabo et al. (12)
concluded that it was impossible to determine at
what level the partial volume effect interfered with
the visualization of the canal. The algorithms of segmentation applied in CBCT devices should limit
the partial volume effect, but it still can affect the
results and lead to overinterpretation of the generated three-dimensional reconstructions (19).
Conclusions
Cone-beam computed tomography may be a
useful tool for the evaluation of outer and inner
dental structure in ex vivo studies. The possibility
to make three-dimensional reconstructions of selected structures is a breakthrough in dental imaging. It must also be remembered that such modeling
is extremely useful in the aspect of biomechanical
tooth strength analysis and engineering evaluation
of various endodontic techniques. However, the
value of the lower threshold influences the quality of reconstruction of examined objects and the
degree of visualization of details in the dental cavity structure. Therefore, the thresholding process
should be carried out with special caution. A thesis
may be proposed that until new, more intelligent algorithms for automatic selection of parameters of
the thresholding process are developed, it will be
necessary to provide „manual” evaluation of the
influence of the use of another (lower and higher,
respectively) value of the lower window threshold.
That way the risk of making mistakes in the evaluation of CBCT examination results and wrong therapeutic decisions will be considerably reduced.
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Abstract
Objective: We aimed to determine the knowledge, attitudes, and behaviour of female medical
and health school students in relation to breast
cancer and breast self-examination (BSE).
Methods: This study was conducted in a medical and health school in Turkey. A total of 288
(82.3%) of 350 female students were reached in
the school of health, and 49 (73.1%) of 67 female
students were reached in the medical school. The
data were collected by a standard questionnaire
comprising 32 questions.
Results: A total of 55.8% of the students evaluated their knowledge of BSE as inadequate. A total
of 78.0% of the students had received no training
about BSE, and 72.1% of the students believed that
breast cancer was the most common type of cancer
among women. In terms of performing BSE, 70.9%
of the participants performed the procedure, 64%
on a monthly basis and 5% during menstruation.
Conclusions: These medical and health school
students receive inadequate education on BSE and
breast cancer and fail to perform BSE in a regular and timely fashion. They should be instructed
thoroughly on this topic prior to graduation, and
they should learn to practice BSE on a regular and
timely basis.
Key words: Breast self-examination, breast
cancer, student, Turkey.
Background
Breast cancer is an important health problem
across the world and is the most common cancer
type among women. It is one of the leading causes of death in several countries. It is the second
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leading cause of death in the U.S. (1) and the third
in Korea (2). In Turkey, breast cancer is the most
common type of cancer among women and comprises 24.1% of all cancer cases (3).
The diameter of the tumour and involvement
of axillary lymph nodes are the most important
factors influencing the prognosis in breast cancer.
Increased tumour diameter and the involvement of
the axillary lymph nodes raise mortality and local recurrence rates (4). Therefore, early diagnosis
in breast cancer facilitates treatment and prolongs
the life span of the patient (5). Mammography,
clinical breast examination, and breast self-examination (BSE) are recommended in the early
diagnosis of breast cancer (6). When performed
properly and at regular intervals, BSE is a simple
and cost-effective method, which also preserves
the privacy of female patients (5). Women (81%)
are generally the first to recognise changes in their
breasts (5). In Finland, 28,785 of women who had
been taught to perform BSE were compared with
those who had not received such training (7). Although no difference was determined in terms of
cancer stage, the mortality rate was decreased (7).
Based on findings from the Kotka pilot project
in Finland, the authors noted that routine BSE is
important with regard to early diagnosis of breast
cancer, while also reducing mortality (8).
According to previous studies in Turkey, the
general Turkish population does not have adequate knowledge of breast cancer, and many
women either do not know how to perform BSE
or simply do not perform it (9). Karayurt, Coşkun,
and Cerit found that only 32% of nurses regularly
performed BSE (11). Although there are many
studies on BSE involving midwives and nurses,
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the number of studies on female students receiving medical education, particularly those studying
in medical schools, are limited.
In this study, we aimed to shed a light on future
training activities by determining the knowledge, attitudes, and behaviour of female medical and health
school students in relation to breast cancer and BSE.
Methods
The city of Kahramanmaras has a population of
430, 000 people and is located in the Eastern-Mediterranean region of Turkey. All our students are
Muslims and originate from families of average
socio-economic level.
This cross-sectional study was conducted among
female medical school and health school (nursing
and midwifery) students of the Kahramanmaras
Sutcuimam University between November 2010
and February 2011. A member of the study team,
a nurse-midwife instructor, asked the students to
complete a questionnaire during an ordinary class
and explained that participation was voluntary. The
forms were completed in the classroom, left in a
closed box, and collected by the project leader. The
confidentiality of the respondents was assured.
The questionnaires included nine questions aimed at determining the socio-demographic characteristics and 25 questions on breast cancer and BSE.
The research protocol was reviewed and approved
by the Institutional Review Boards” of the medical
center and the county board of education.
The questionnaire had been tested previously
in a pilot project involving 20 female technical vocational school students studying health.
All variables were expressed as numbers and
percentages. The Chi-square test was used for the
statistical analysis; p values <0.05 were considered statistically significant. All the data were entered into and processed by Epi Info 2002 software
(CDC, Atlanta, GA, USA).
Results
In total, 337 (80.1%) of 417 female undergraduate students in the above-mentioned schools were
reached. Forty-nine (14.5%) of the students were
from the medical school, and 288 (85.5%) (161
midwifery and 127 nursing students) were from

the school of health. The mean age of the participants was 20.38 ± 1.82 years. Sixteen (4.7%) of
the students were smokers.
Students’ knowledge of breast cancer and
breast self-examination
Two hundred forty-three of the participants
(72.1%) knew that breast cancer was the most
common type of cancer. Three hundred-fourteen
of the participants (93.2%) said that “The risk of
breast cancer development would be higher if the
mother or sister had breast cancer.” The students
said that the most common signs of breast cancer
were as follows: a palpable breast lump, breast
pain, and a palpable axillary lump. When asked
for measures that would allow early diagnosis of
breast cancer, 95.0% responded with BSE, whereas 81.3% and 76.0% said that mammography and
clinical examination, respectively, would help.
A total of 41.8% of the students did not know
whether breast cancer could be encountered in
males. A total of 94.4% of the students thought
that smoking elevated the risk of breast cancer.
Three hundred-six students (90.8%) knew that all
adult females should perform BSE. Only twentyseven of the students (8%) answered the question “When is the proper time to perform BSE?”
correctly as “During menstruation”.
Senior students had statistically a significantly
higher level of knowledge of BSE (p <0.001).
Details on the knowledge of the medical school and the health school students on breast cancer
and BSE are shown in Table 1.
Attitudes of the medical school and the health
school students towards breast cancer and breast
self-examination
A total of 55.8% of the students evaluated their knowledge of BSE as inadequate. When only
final-year students were considered, this rate
dropped to 32.4%. Twenty-two percent of the students had received a course, lesson, or in-service
training about BSE. A total of 58.5% had gained
their knowledge of BSE from their current school, and the BSE rate was statistically significantly
higher among the students with a higher knowledge of BSE (p <0.001).
Among the students who had not performed
BSE, 124 (36.7%) said that “I found BSE unnecessary in the absence of a complaint.” As shown in
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Table 1. Knowledge of medical school and health school students on breast cancer and breast self-examination
Item
Breast cancer was the most common cancer type.
The risk of breast cancer development would be higher if the mother or sister had breast cancer.
All adult females should perform BSE.
BSE would allow early diagnosis of breast cancer.
Clinical examination would help early diagnosis of breast cancer.
Mammography would allow early diagnosis of breast cancer.
I do not know whether males can get breast cancer.
Smoking elevates the risk of breast cancer.
What are the signs of breast cancer?
May be no sign at all
Breast pain
Palpable breast lump
Palpable axillary lump
Inverted nipple
Bloody discharge from nipple
Yellow discharge from nipple
Unilateral breast deformity
Wrinkled breast skin
Feeling of tightness in breast
Breast wound
Sensation of burning in breast
When should you start BSE?
>20 years old (correct answer)
Wrong answer or no answer
In which age group is breast cancer more common?
>40 years of age (correct answer)
Wrong answer or no answer
What is the correct time to perform BSE?
During menstruation (correct answer)
Wrong answer or no answer

n
243
314
306
320
256
274
141
318

(%)
72.1
93.2
90.8
95.0
76.0
81.3
41.8
94.4

69
269
306
264
139
154
111
196
88
100
83
92

20.5
79.8
90.8
78.3
41.2
45.7
32.9
58.2
26.1
29.7
24.6
27.3

34
303

10.1
89.9

129
208

38.3
61.7

27
310

8.0
92.0

Table 2. Attitudes of medical school and health school students towards breast cancer and breast selfexamination
Item
I have inadequate knowledge of BSE.
I received a course, lesson, or in-service training about BSE.
I gained my knowledge of BSE from my current school.
I do not know how to perform the procedure.
I found BSE unnecessary in the absence of a complaint.
BSE is unnecessary due to the absence of breast cancer in my family.
I did not realise the importance of BSE.
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n
188
74
197
172
124
34
7

(%)
55.8
22.0
58.5
51.0
36.7
10.1
2.0
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Table 3. Behaviour of medical school and health school students in relation to breast cancer and breast
self-examination
Item
The question “Do you perform BSE?” answered “Yes”
Medical school (n = 49)
School of health (n = 288)
midwifery students (n = 161)
nursing students (n = 127)
Time when students who carried out BSE performed the procedure (n = 239)
During menstruation (correct answer)
Wrong answer or no answer
Number of times these students performed BSE (n = 239)
Once a month (correct answer)
Wrong answer or no answer
Number of students who had visited a physician for breast examination

n
239
23
216
132
84

(%)
70.9
46.9
75.0*
82.0*
66.1*

12
227

5.0
95.0

153
86
16

64.0
36.0
4.7

*Chi-Square Test, p <0.05 statistically significant.

Table 2, the medical school students and the health
school students exhibited a similar attitude towards breast cancer and BSE.
Behaviour of the medical school and the
health school students in relation to breast
cancer and breast self-examination
A total of 70.9% of the students reported that they
performed BSE, whereas 29.1% noted that they did
not. The BSE rate among the medical school students was 46.9%, whereas it was 75.0% among the
health school students. The difference was statistically significant (p <0.001). A total of 82.0% of
the midwifery students stated that they performed
BSE, whereas the rate was 66.1% among the nursing students. The difference was statistically significant (p <0.001). One hundred seventy-two students
(51.0%) did not know how to perform BSE, and
124 (36.7%) of the students stated that they found it
unnecessary in the absence of a complaint. Table 3
provides information on the behaviour of the medical school and the health school students in relation
to breast cancer and BSE.
Discussion
It is important that students in health-related
universities should gain adequate knowledge of
certain medical conditions requiring early detection and prevention and that they perform these
themselves before graduation. For female students, BSE is one such medical condition.

More than half (55.8%) of the students evaluated their own knowledge level of BSE as inadequate. When only final-year students were considered, the knowledge level (32.4%) was still
inadequate. Only 22.0% had received a course,
lesson, or in-service training on BSE. A total of
58.5% had gained their knowledge of BSE from
their current schools. Similar results were reported
by Uzun, Karabulut, and Karaman in a study of
nursing students and by Aydın in a study of health
school students (12,13). Preventive healthcare
methods should be taught during initial university
years, and the students should develop the ability
to practice these procedures in their own lives.
Eleven percent of the students had a relative,
such as a mother or a sister, who had breast cancer.
In a study conducted on midwifery students, a rate
of 7.7% was reported (14). The majority (93.2%)
of the students thought that if their mothers or any
of their sisters had breast cancer, they would have
a greater risk of developing breast cancer. Individuals with a family member suffering from breast
cancer are inclined to feel that they have a greater
risk of the disease (15). The presence of a family
member with breast cancer motivates people to be
more sensitive towards the disease and prompts
them to gain knowledge about it, while perceiving
the outcomes of the disease as life threatening.
The most frequently cited symptoms of breast
cancer were a palpable breast lump, breast pain,
and an axillary palpable lump (Table 1). In the
study of Aslan et al., nursing school students
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thought that the most common symptoms of breast
cancer were a palpable mass and pain (16).
In response to the question “What methods
could help early detection of breast cancer?”,
95.0% answered BSE, 81.3% answered mammography, and 76.0% answered a clinical breast examination. Monthly BSE, regular mammography, and
occasional clinical breast examination are recommended for early detection of breast cancer (17,18).
When the students were asked about the age
for starting BSE, 43.0% stated that it should commence before the age of 18 years, 46.9% believed
that it should be 18–20 years, and 10.1% thought
that it should be later than age 20 years. In the
study of Uzun et al., 96% of the nursing students
stated that BSE should commence during adolescence (12). The World Health Organization, the
Cancer Control Program, and the National Cancer
Institute recommend starting BSE at the age of 20
years for early detection of breast cancer (19). The
results of both our study and those of others show
that students in health-related universities do not
know the correct age to start performing BSE.
Most of the students (90.8%) stated that all
adult women should perform BSE, and 70.9% of
the students said that they performed BSE. The
BSE rate was 46.9% among the medical school
students and 75.0% among the health school students. The difference was statistically significant
(p<0.001). Moreover, the BSE rate was 82.0%
among the midwifery students and 66.1% among
the nursing students. The difference was again statistically significant (p<0.001). A total of 51.0%
of the students who had not performed BSE stated
that they did not know how to perform the procedure (Table 2). Aslan et al. found the BSE rate
among nursing students was 63% (16). A BSE
rate of between 5.5 and 32% has been reported
among Turkish women (9,20). Those results indicate low BSE rates, both among female students
in health-related universities and in the general
population. The current number of studies on BSE
practices among students in medical schools is not
adequate. The curriculum of health-related universities should be revised to teach students how to
perform BSE, and they should be encouraged to
perform BSE in their own lives.
According to 8.0% of the students, the best time
to perform a BSE was during menstruation, and
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5.0% of those who performed BSE did so during
menstruation. A total of 13.0% of the medical students performed BSE after menstruation, and 8.6%
of the health school students did so during menstruation. The difference was statistically significant (p <0.001). In another study, 68.8% of nursing
students performed BSE at the correct time (12).
In our study, the percentage of the medical school
students who performed BSE at the correct time
was 13.0%, which is very low. Among the medical
school students, the BSE rate was also low, and the
timing of the BSE was incorrect (Table 3).
In our study, 64.0% of the students who performed BSE did so on a monthly basis. Budden found
that 27.0% of nursing students performed BSE regularly; Aslan reported a rate of 41.3% (16,21).
In the early detection of breast cancer, clinical
examination and mammography are considered to
be the first steps towards diagnosis (22,23). In the
current study, 4.7% of the students had underwent
a clinical breast examination, and 1.5% had underwent mammography.
In our study, 4.7% of the participants were
smokers. Smoking is a known serious risk factor
for breast cancer (24).
This study had some limitations. First, our study
was designed as a cross-sectional survey and did not
include monitoring of the participants. Data were
collected by self-report. The participants might have
made mistakes because the performance frequency
of BSE is a measurement based on remembering.
The health beliefs and BSE practices of individuals also change over time. Second, in this study,
the sample size was relatively small. As it involved
only female students from the school of health and
medicine of KSU, Turkey, these results cannot be
generalised to female Turkish students attending
other schools of health and medicine. Further studies are needed using larger samples in different universities in Turkey.
In conclusion, the study showed that these
medical school and health school students receive
inadequate education on BSE and that they perform BSE irregularly at improper times. Prior to
graduation, their lack of knowledge on this subject should be resolved, and they should be taught
how to perform BSE properly at correct times and
regular intervals.

Journal of Society for development in new net environment in B&H

HealthMED - Volume 7 / Number 8 / 2013

Acknowledgments
The data have been presented at a poster session for the 10th National Turkish Family Medicine Congress, 18-22 May 2011 in Fethiye, Mugla,
Turkey.
Research Grants: No grants
Conflict of interest: No conflict of interest
References
1. Tittle, M., Chiarelli, M., McGough, K., McGee, S. J.,
& McMillan, S. (2002). Women’s health beliefs about
breast cancer and health locus of control. Journal of
Gerontological Nursing, 28, 37-45.

10. Çadır, G., Eksen, M., Bütüner, E., Tüzen, H., Yetim, H., Othan, K., Arslan, K. (2004). Determining
knowledge level and application self breast check
(SBC) and breast cancer of women in Muğla county,
Bayır, Yerkesik and Yeşilyurt health center areas.
International Journal of Human Science, 1, 1-12.
Retrieved from http://www.insanbilimleri.com/ojs/
index.php/uib/article/view/124
11. Karayurt, O., Coşkun, A., & Cerit, K. (2008). Nurses’ beliefs about breast cancer and breast self examination and their breast self examination performance. Journal of Breast Health, 4, 15-20.
12. Uzun, O., Karabulut, N., & Karaman, Z. (2004).
Knowledge and Practices of Nursing Students about
Breast Self-Examination. Ataturk University Nursing Collage Journal, 7, 33-41.

2. Lee, C. Y., Kim, H. S., & Ham, O. (2000). Knowledge,
practice, and risk of breast cancer among rural women in Korea. Nursing and Health Sciences, 2, 225230. doi: 10.1046/j.1442-2018.2000.00063.x

13. Aydın, I. (2004). Knowledge and practices about
breast self examination of university students. Ataturk University School of Nursing Journal, 7, 26-34.

3. Republic of Turkey Ministry of Health, Cancer Control Policy and the Cancer Data 1995-1999 [T.C
Sağlık Bakanlığı Kanserle Savaş Politikası ve Kanser Verileri 1995-1999] (2002). Kanser Savaş Dairesi
Başkanlığı Yayını, Yayın No:168, Ankara

14. Beydağ, K. D., & Yürügen, B. (2010). The effect of
breast self-examination education given to midwifery students on their knowledge and attitudes.
Asian Pacific Journal of Cancer Prevention, 11,
1761-1764.

4. Rimer, B. K. (1996). Breast cancer screening. In J.
R. Harris, M. E. Lippman, M. Morrow, & S. Hellman
(Eds), Diseases of the breast. Philadelphia, USA: Lippincott Co.

15. Powe, B. D., Underwood, S., Canales, M., & Finnie,
R. (2005). Perceptions about breast cancer among
college students: Implications for nursing education. Journal of Nursing Education, 44, 257-265.

5. Dozier, K. J., & Mahon, S. M. (2002). Cancer prevention, detection and control: A nursing perspective (pp.
389-443). Oncology Nursing Society. Pittsburg Press.

16. Aslan, A., Temiz, M., Yiğit, Y., Can, R., Canbolat, E.,
& Yiğit, F. (2007). The knowledge attitude and behaviorus of nursery students about breast cancer. TAF
Preventive Medicine Bulletin, 6, 193-198. Retrieved from http://www.ejmanager.com/mnstemps/1/
khb_006_03-193.pdf?t=1353423608

6. American Cancer Society (ACS). Cancer facts and figures 2006. Atlanta: American Cancer Society; 2006.
Retrieved from http://www.cancer.org/acs/groups/
content/@nho/documents/document/caff2006pwsecuredpdf.pdf
7. Gastrin, G., Miller, A. B., To, T., Aronson, K. J., Wall,
C., Hakama, M., Louivouri, K., & Pukkala, E. (1994).
Incidence and mortality from breast cancer in the
mama program for screening in Filland, 1973-1986.
Cancer, 73, 2168-2174.
8. Hakama, M., Pukkal, E., Kallio, M., Godenhjelm, K.,
& Svinhufvud, U. (1995). Effectiveness of screening
for breast cancer in women under 50 years at entry:
the Kotka pilot project in Finland. International Journal of Cancer, 63, 55-57. doi: 10.1002/ijc.2910630111
9. Secginli, S., & Nahcivan, N. O. (2004). Reliability
and validity of the breast cancer screening belief scale
among Turkish women. Cancer Nursing, 27, 287-294.

17. Gross, R. E. (2001). Assessment and management of
patients with breast diseases. In S., C., Smeltzer, &
B., G., Bare (Eds). Brunner and Suddarth’s Textbook of Medical–Surgical Nursing (9th edition),
(pp.1259-1296). Philadelphia, New York, Baltimore:
Lippincott Williams Wilkins Co.
18. Sadler, G. R., Dhanjal, S. K., Shah, N. B., Shah, R.
B., Ko, C., Anghel, M., & Harshburger, R. (2001).
Asian Indian Women: Knowledge, attitudes and behaviors toward breast cancer early detection. Public
Health Nursing, 18, 357-375. doi: 10.1046/j.15251446.2001.00357.x
19. Gerald, D., & Dodd, M. (1992). American cancer
society guidelines on screening for breast cancer.
Cancer Supplement , 69, 143-145.

Journal of Society for development in new net environment in B&H

2347

HealthMED - Volume 7 / Number 8 / 2013

20. Secginli, S., & Nahcivan, N. O. (2006). Factors associated with breast cancer screening behaviors in a
sample of Turkish women: a questionnaire survey. International Journal of Nursing Studies, 43, 161-171.
21. Budden, L. (1995). Young women’s breast selfexamination knowledge and practice. Journal of
Community Health Nursing,12, 23-32.
22. Sorensen, J., & Hertz, A. (2003). Cost-effectiveness of a Systematic Training Program in Breast Selfexamination. European Journal of Cancer Prevention, 12, 289-294.
23. Crossing, S., & Manaszewicz, R. (2003). Breast self-examination: Be alert but not alarmed. Medical
Journal of Australia, 178, 646-647.
24. Özkahraman, S., Vural, B. K., & Bayık, A. (2006).
Improving the breast self examination skills of women attenting public education center. Ataturk University Nursing Collage Journal, 9, 1-9.
Corresponding Author
Mustafa Haki Sucakli,
Department of Family Medicine,
Medical Faculty,
Kahramanmaras Sutcuimam University,
Kahramanmaras,
Turkey,
E-mail: hakisucakli@gmail.com

2348

Journal of Society for development in new net environment in B&H

HealthMED - Volume 7 / Number 8 / 2013

Serum prolidase activity in patients with carpal
tunnel syndrome
Mehmet Ugur Cevik1, Yasar Altun2, Yavuz Yucel1, Sefer Varol1, Tahsin Celepkolu3, Adalet Arikanoglu1, Esref
Akil1, Hatice Yuksel4
1
2
3
4

Dicle University, Medical Faculty, School of Medicine, Department of Neurology, Diyarbakir, Turkey,
Siirt State Hospital, Siirit, Turkey,
Dicle University, Medical Faculty, School of Medicine Department of Familiy Medicine, Diyarbakir, Turkey,
Dicle University, Medical Faculty, School of Medicine, Department of Biochemistry, Diyarbakir, Turkey.

Abstract
Introduction: Up until now, there is no study
in the medical literature that evaluates serum prolidase activity in patients with carpal tunnel syndrome (CTS). Our aim in this study was to determine
serum activity of prolidase in CTS patients versus
controls to determine whether its activity reﬂects
disturbances of collagen metabolism. We also investigated the relationship of serum prolidase activity
and electrophsiological parameters in CTS patients.
Methods: Forty-five patients with CTS were
prospectively enrolled in the study. The CTS diagnosis was confirmed with the clinical, electrophysiological examination and the Boston survey. The
control group comprised 46 healthy volunteers.
Serum prolidase activities (U/L) were measured by
spectrophotometric method.
Results: There was no difference between CTS
patients and controls in age and gender (p>0.05).
Serum prolidase activity (707.4±217.6 U/L) in
patients with CTS were statitistically significantly
higher compared with control (622.6±148.1 U/L)
(p=0.03). A positive correlation was found between the prolidase activity and median sensory
distal latency (mSDL) (p=0.029, r=0.34) and difference between median and ulnar sensory latencies from digit 4 stimulation (D4M-D4U) (p=0.039,
r=0.32) in CTS patients. Also, a negative correlation was observed between the serum prolidase activity and median sensory nerve conduction velocity (mSNCV) (p=0.009, r=-0.40) in CTS patients.
As a result, the increased serum prolidase activity in patients with CTS revealed in this study
may suggests the presence of increased collagen
turnover in CTS, which might play a key role in
the progression of synovial fibrosis.

Key words: Prolidase, carpal tunnel syndrome, fibrosis.
Introduction
Carpal tunnel syndrome (CTS) is the most
common peripheral nerve entrapment. The entrapment occurs due to the fact that the compression of the median nerve hereby of the increased
intra-canal compression as the nerve, together with
the flexor tendons, passes through the carpal tunnel
in the wrist beneath the the transverse carpal ligament (1). The prevalence of CTS in the general population is nearly 5% (2). Its etiology is not totally
known. Fibrosis of the transverse carpal ligament
(TCL), contribute to the symptoms (3). CTS is characterized clinically by pain, pins and needles in the
hands. Conditions that have recurrently been associated with an increased prevalence in CTS patients
are diabetes mellitus, thyroid Diseases, rheumatoid
arthritis, gestation, and obesity (4). Fibrosis of the
subsynovial connective tissue is the most characteristic histopathologic finding in patients with CTS.
(5) Collagen types I and III were disrupted within
the subsynovial connective tissue in patients with
CTS (6). The histopathological features of the flexor
tendon sheath in idiopathic CTS typically reveal a
non-inflammatory fibrous connective tissue, with
thickening of the tendon sheath, fibrosis, thickening
of vascular walls. These findings support the view
that compression in the carpal tunnel and ischemia
are critical factors in the etiology of idiopathic CTS
(7). Collagen is a protein, that is the major component of the connective tissue (8). Prolidase is a member of the matrixins family. It plays a major role in
collagen turnover (9). The last stage of collagen
degradation is mediated by prolidase, which is a
cytosolic exopeptidase that cleaves iminodipeptides
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containing carboxyterminal proline or hydroxyproline, and plays a significant role in collagen metabolism (10). These dipeptides are produced upon
degradation of the collagen (8). However, to the
best of our knowledge, there is no study in the medical literature that evaluates prolidase activity in the
serum of patients with CTS. Our aim in this study
was to determine serum levels of prolidase in CTS
patients against controls to determine whether its activity reﬂects disturbances of collagen metabolism.
We also investigated the relationship of serum prolidase and electrophysiological parameters in CTS
patients. This study was designed to investigate the
hypothesis that the serum prolidase activity could
contribute to the development of the CTS.
Material and Methods
Forty-five patients (38 female and 7 male) with
CTS who applied to Dicle University Hospital
Neurology clinic and electromyography (EMG)
laboratory were prospectively enrolled in the study. Patients with polyneuropathy, trauma, systemic or metabolic diseases which may influence
the nerve conductions (infection, diabetes mellitus,
hypothyroidism, rheumatoid arthritis, amyloidosis,
pregnancy and chronic renal failure undergoing
hemodialysis) were excluded. The control group
comprised 46 healthy volunteers. No additional
interventional procedure or additional non-routine
procedures were performed either on the patients
with CTS group. The patients underwent detailed
neurological examinations. The CTS diagnosis was
confirmed with the clinical examination and the
Boston survey. The Boston survey was performed
in order to assess the functional symptom severity
and functional status of the patients with CTS. The
Boston survey consists of two components: Symptom severity scale (SSS) with 11 items and functional status scale (FSS) with 8 items(11) The clinical
diagnosis of CTS was made based on the presence
of at least two of the following conditions:
1) Pain and numbness in the affected hand,
associated with activity and arising at night;
2) Paresthesia occurring in relation with
manoeuvres that cause the median nerve to
stretch (Phalen’s test, Tinel’s sign);
3) Weakness and atrophy in muscles innervated
by the median nerve,
2350

4) Median sensorial deficit.
CTS group underwent median and ulnar nerve
sensorimotor nerve conduction study (NCS). The
NCS were performed on standard electrodiagnostic
equipment (Nihon Kohden, Japan). The median and
ulnar nerves were stimulated at the wrist and elbow
(antecubital space for median nerve, ulnar fossa for
ulnar nerve) at a distance of 8 cm from the wrist to
the active electrode. Sensory responses were obtained antidromically. Ring electrodes were used to
obtain sensory nerve action potentials. Electrodes
were placed over the second finger for the median nerve and fifth finger for the ulnar nerve. Also,
the difference between median and ulnar latencies
from D4 stimulation (D4M-D4U) were calculated
in each subject. Motor conduction studies were performed from the median (recorded at the musculus
abductor pollicis brevis), ulnar (recorded at the abductor digiti quinti). (1, 11). Patients with median
motor and sensory nerve conduction velocities ≤50
m/s were defined as the CTS group (1).
Blood sampling
After an overnight fasting, 10 cc venous blood
was withdrawn into heparinized tubes. Remaining
blood was centrifuged at 3500 × g for 5 minutes
to separate the plasma and the serum specimens
were stored at − 20°C until analysis.
Measurement of prolidase
Prolidase activity (U/L) was determined by a
spectrophotometric method which is determined
by proline levels produced by prolidase. The supernatant was diluted twofold with physiologic
saline (0.09% NaCl). Twenty-ﬁve microliters of
the mixture were preincubated with 75 µL of the
preincubation solution (50 mmol/L Tris HCl buffer
pH 7.0 containing 1 mmol/L glutathione and 50
mmol/L MnCl 2 ) at 37°C for 30 minute. The reaction mixture, which contained 144 mmol/L gly–pro,
pH 7.8 (100 µL), was incubated with 100 µL of preincubated specimen at 37°C for 5 minute. To stop
the incubation reaction, 1 mL glacial ethanoic acid
was added. After adding 300 µL Tris HCl buffer, pH
7.8 and 1 mL triketohydrindene hydrate solution (3
g/dL triketohydrindene hydrate was melted in 0.5
mol/L orthophosphoric acid), the mixture was incubated at 90°C for 20 minute and then cooled with
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ice. Absorbance was then measured at a 515-nanometer wavelength bandwidth to determine proline
by the method proposed by Myara et al.(12). This
method is a modiﬁcation of Chinard’s method (13).
Statistical method
Mean values and standard deviations of the
electrophysiological data for CTS group was evaluated using the Statistics Package for Social Sciences for Windows, SPSS version 11.5. The mean
prolidase activities of the control and CTS groups
were compared by the independent Student’s t-test.
The Chi-square test was used for the comparison of
the nominal data. Relationships between variables
were analyzed by Pearson correlation analysis. A
p<0.05 was considered to be statistically signiﬁcant.
Results
This study included 38 female and 7 male CTS
patients. Healthy subjects comprised 41 female
and 5 male (p>0.05). The mean age of the CTS
group was 37.2 ± 7.6 years and control group
was 37.9 ± 5.6 years ( p> 0.05). Prolidase activity
(707.4±217.6 U/L) in patients with CTS were statitistically significantly higher compared with control (622.6±148.1 U/L) (p=0.03). The electrophysiological results, FSS and SSS of the CTS group are
shown in Table 1. A positive correlation was found
between the prolidase activity and median sensory
distal latency (p=0.029, r=0.34) and D4M-D4U
(p=0.039, r=0.32) in CTS patients. Also, a negative correlation was observed between the prolidase
activity and median sensory nerve conduction velocity (mSNCV) (p=0.009, r=-0.40) in CTS patients. No statistically significantly correlations were
detected between prolidase activity, SSS, and FSS
values in CTS patients (P > 0.05). Table 1
Table 1. The electrophysiological results, FSS and
SSS of the CTS group
FSS
SSS
Median sensory velocity (ms)
Median motor velocity (ms)
Median sensory distal latency (ms)
Median motor distal latency (ms)
median-ulnar distal latency difference (ms)

21.3±3.0
32.3±3.6
34.3±5.6
57.6±3.7
3.2±0.6
4.7±0.7
1.3±0.8

ms: millisecond, FSS: functional status scale, SSS: symptom severity scale, CTS: carpal tunnel syndrome

Discussion
In present study, we found that serum prolidase
activity were significantly higher in patients
with CTS than controls. In patients with CTS,
prolidase activity was positively correlated with
mSDL as well as with M4U4, and prolidase activity was negatively correlated with mSNCV.
The increased prolidase activity in patients
with CTS revealed in this study may suggests the
presence of increased collagen turnover in CTS,
which might play a key role in the progression of
synovial fibrosis. The synovial tissues in the carpal tunnel are unique in containing a substantial,
multilayered subsynovial connective tissue. Normally, the subsynovial connective tissue loosely
connects the finger flexor tendons and median
nerve to the visceral synovial membrane, which
in turn encloses the tendons and nerve within the
ulnar tenosynovial bursa. This sliding system is
grossly disrupted in patients with idiopathic CTS
(5, 14, 15). The most common histological finding
in CTS is noninflammatory synovial fibrosis. The
accumulated effect of minor injuries is believed to
be an important etiologic factor in some cases of
CTS. It has been suggested that consistently damage on subsynovial connective tissue can result
connective tissue damage in patient with CTS
(14). Recent studies suggest that in patients with
CTS, pathological changes occur in the subsynovial connective tissue. Such changes are non-inflammatory synovial fibrosis and vascular proliferation. Thickening of the tendon sheet may cause
an increase of canal pressure and damages to the
median nerve in the wrist; however, the causes of
such events still remain to be clarified (14, 16).
Oh et al. noted some differences in ultrastructurally collagen morphology in patients with CTS,
contrasted with individuals with no history of
CTS (17). It has been shown that it is possible to
measure subsynovial connective tissue thickness
with sonography, and the tissue is thicker in patients with carpal tunnel syndrome than in healthy
controls (18). Also, it has been found that increased vascularization of flexor tenosynovium is
associated with patients’ functional status (19).
Kim et al., suggested that oxidative stress in subsynovial connective tissue is associated to CTS
and its symptoms (20). Collagen biosynthesis may
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require prolidase activity to play an important role
in the break down of collagen and intracellular
protein, specially in the end-stage when peptides and dipeptides contain a high level of proline
(21). Collagen is essential for the maintenance of
connective tissue. It has been shown that prolidase
activity in normal fibroblasts is regulated by the
interaction of extracellular matrix proteins, mainly
type I collagen (22). Prolidase is a widely distributed cytosolic enzyme involved in the degradation
of the collagen structure. The enzyme hydrolyzes
imidodipeptides and imidotripeptides with C-terminal proline or hydroxyproline on the helical
structure of collagen and releases the two amino
acids for collagen resynthesis and cell growth (8).
These imidopeptides originate from the intracellular degradation of procollagen, an extracellular form of collagen and the degradation of other
proline and hydroxyproline containing proteins
and dietary proteins. In addition to other collagenases, prolidase has a role in the end-stage of the
collagen breakdown, and the enzyme may be the
rate limiting factor in the regulation of collagen
biosynthesis. Proline and hydroxyproline compose approximately 25% of collagen, which is the
most common protein in the human body (21).
Several studies suggested that prolidase activity is
increased during oxidative stress in some diseases
(23). It has been shown that prolidase activity is
increased in many clinical diseases, such as LeggCalve-Perthes disease (10), wound healing (24),
chronic hepatic disease (25), erectile dysfunction (26), and hypertension (27), which indicates
increased collagen turnover. Up until now, there
is not study showing an increased prolidase activity in cases of CTS. Prolidase activity in patients
with CTS were statitistically significantly higher
compared with control This finding may indicates
that increased collagen turnover and pathological
changes occur in the subsynovial connective tissue in patients with CTS. Furthermore a positive
correlation between prolidase activity and mSDL
also D4M-D4U, whereas a negative correlation
between prolidase activity and mSNCV was found. This finding also support role of prolidase
activity in the pathogenesis of CTS. In the light
of these ﬁndings, we concluded that there is a relation between increased serum prolidase activity
and CTS, which may be interpreted as evidence of
2352

increased collagen turnover. Several limitations of
the study should be considered. One potential limitation is the cross-sectional study design. In addition, the number of investigated patients with CTS
was small. However, this is a preliminary study
giving us an idea about the collagen metabolism in
CTS by measuring serum prolidase activity. More
comprehensive work and further clinical studies
are needed to clarify the pathophysiological role
of increased serum prolidase activity in CTS.
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Abstract

Introduction

Aim: In this study, the effect of subgingival
irrigation with chlorhexidine adjunct to scaling
and root planing on clinical and microbiological
parameters were evaluated. For this purpose, 40
patients which have at least 2 pathologic periodontal pockets with a probing depth greater than 5
mm have participated in this study.
Material and Method: Initial plaque index
(PI), gingival index (GI), gingival bleeding index
(GBI), probing depth (PD) and clinical attachment
level (CAL) scores were recorded and subgingival
plaque sample were taken for microbiological sampling. Spirochetes, cocci and nonmotil rods were
scanned by light microscope. Patients randomly assigned to subgingival irrigation with chlorhexidine
(0,2 %) and control groups. Irrigations were performed after scaling and root planing at first group.
After one week, subgingival irrigations were performed again at first group. At control group only
scaling and root planing was performed. Clinical
recordings were repeated at 2 and 4 weeks and subgingival plaque sample were taken.
Conclusion: According to our results, significant improvement was shown on all clinical parameters at two therapy groups at 2 and 4 weeks.
Intergroup comparision, clinical attachment level
scores were significantly reduced in irrigation
group. However no significant difference was
found between groups. Positive improvements
were shown on microbial flora at irrigation groups.
Key words: subgingival irrigation, chlorhexidine, mechanical therapy, pathologic, periodontal,
pocket therapy
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It is an accepted fact today that, microbial dental plaque is responsible for etiology of periodontal
disease(1). After development of the idea of periodontal diseases are infectious diseases caused by
specific micro-organisms, the researchers’ attention
focused on the use of antibacterial drugs as well as
known treatment methods (2). Due to disadvantages of using systemic antibiotic treatments and
to be understood that periodontal lesions resulted
from microorganisms in the periodontal pocket, in
order to increase the success of the treatments in
the subgingival region, application of antimicrobial
agents in topical way has come into question (3, 4).
In order to ensure chemical plaque control, one of
the methods provide the implementation of local antimicrobial agents is the irrigation process. Irrigation
process is the most simple and practical method that
and that allows the application of chemotherapeutic
agents locally into the diseased area (5, 6).
The results of studies conducted to investigate
the contributions of subgingival irrigation of periodontal treatment do not show accordance with each
other. Some of these studies emphasize that, the
subgingival irrigation process increased the success
of conventional periodontal treatment methods, but
some of them emphasize that, irrigation process did
not have contribution that can be considered a positive for conventional therapy (5, 7, 8).
The most widely researched agent for subgingival irrigation is chlorhexidine. It has a broad antimicrobial spectrum and alcali structure. Chlorhexidine, at the same time, by binding to anionic
acid groups in saliva glycoproteins, reduces the
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formation of pelliculle and plaque colonization. In
addition by binding to bacteria in the saliva, prevent them to hold the tooth surfaces (9, 10). As
the reason for the unclear results obtained with
subgingival irrigation with chlorhexidine, it has
been suggested that serum proteins in the pocket
reduce the antimicrobial potential of chlorhexidine instead of this agent does not have effect against the subgingival bacteria (11).
Starting from all the literature data, in our study,
it has been aimed to compare the clinical and microbiological effects of subgingival irrigation with
chlorhexidine as an adjunct to mechanical therapy
in the patients with pathologic periodontal pocket.
Material and methods
This study is carried out in Dicle University
Faculty of Dentistry and Department of Periodontology and Dicle University Faculty of Medicine, Department of Microbiology. The study was
performed with 28 male 12 female a total of 40
patients admitted to our clinic between the ages
24 and 61. The patients were informed about the
procedures and their approvals were requested.
It has been taken care that, without discriminating age and gender, the presence of pathological
periodontal pocket at least in 2 region of 5 mm or
more, presence of at least 20 teeth in the mouth,
no antibiotic treatment or periodontal therapy in
the last six months, no condition of pregnancy or
lactation, absence of systemic disease and allergy
to the medication in patients.
Our study was carried out on two separate groups as I- Chlorhexidine and II- Control group. The
individuals were placed into these groups randomly
and all groups have been made to have 20 patients.
As a solution of chlorhexidine, 0.2% chlorhexidine
gluconate was used. During the study, plaque index
(Modified Silness-Loe plaque Index (12)), gingival index (Loe-Silness (13)), gingival bleeding index (Ainamo and Bay (14)), pocket depth, clinical
attachment level measurements were obtained from
each cases and recorded in individual forms.
Microbiological Examination
Sampling were performed followed by the measurement of pocket depth in the teeth detected.
Prior to sampling, supragingival plaque on the to-

oth was removed. Then, a sterile Gracey curette
was inserted into the pocket, and advanced to
bottom of the pocket in the limit of pocket anatomy. Subgingival sample were put into saline solution in the sterile glass tubes. İt has been sent to
the microbiology laboratory as soon as possible. A
drop was taken from the material with sterile pasteur pipette and put on a clean slide and spread to
form a thin layer. After drying it was detected by
passing through flame. Preparations was staiened
with ‘Modified Gray’ technique. Stained preparations were examined by a light microscope with
immersion lens. Bacteria were classified in three
different groups (Spirochetes, Cocci, and rods).
Bacterial examination was carried out by the same
person until the end of the study and three fiels
were counted in each preperations (15).
Clinical Applications
1. Measurement (0 Week): The initial measurement and the index evaluations of all patients
included in the study were performed. Then, samples were taken for microbiological examination
from the region which had the maximum pocket
deepth. The impression were obtained from the
patients in order to prepare occlusal stent. Initial
periodontal therapy was performed. At the end of
these processes, the experimental teeth were isolated with cotton rolls and irrigated for 5 minutes
with the 10 ml of irrigating solution and this process was repated after one week. The control group was not undergone to irrigation process. The
patients were given oral hygiene education.
2. Measurement (After 2 week): The oral hygiene information was reminded for patients if it
was necessary. The entire measurement and index
performed in the first session were repeated and
the samples were taken for microbiological examination.
3. Measurement (After 4 week): The entire
measurement, index and microbiological samples
were taken again. During this period, the patients
used any antibiotics were excluded from the study.
If it was necessary, scalling and root planning was
repeated for some patients.
Statistical Analysis
For the statistical analysis of clinical data obtained, ANOVA and t-test (paired comparison) were
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used. Calculations were perfomed with Minitab
for Windows (ver: 11.00) statistical package program. For the statistical analysis of microbiological data and gingival bleeding index values, the
chi-square test was used.
Results
The clinical parameters of the treatment groups
in the stages of measurements were given in Table 1.
Table 1. The mean and standard deviation of clinical parameters of the treatment groups in the
stages of measurements
PI
0 week
2 week
4 week
GI
0 week
2 week
4 week
PD (mm)
0 week
2 week
4 week
CAL
0 week
2 week
4 week
GBI (%)
0 week
2 week
4 week

Chlorhexidine
2.800 ± 0.4104
1.250 ± 0.786
1.300 ± 0.733

Control
2.800 ± 0.523
1.600 ± 0.681
1.400 ± 0.503

2.150 ± 0.3663
1.550 ± 0.510
1.350 ± 0.489

2.050 ± 0.2236
1.550 ± 0.510
1.300 ± 0.470

7.150 ± 1.424
5.600 ± 1.392
4.600 ± 1.536

6.200 ± 1.542
4.700 ± 1.625
3.900 ± 1.210

8.700 ± 1.129
7.350 ± 1.182
6.450 ± 1.395

7.800 ± 1.281
6.750 ± 1.209
6.150 ± 1.226

100
55
35

100
55
35

Spirochetes (%)
0 week
2 week
4 week
Cocci (%)
0 week
2 week
4 week
Rods (%)
0 week
2 week
4 week

The decreases in plaque index of two groups
between 0 and 2 week; and 0 and 4 week were
found to be significant. In the chlorhexidine group
between 2 and 4 week, the value of plaque index
increased but this raise was not found to be statistically significant.The decrease in the control
group between 2 and 4 week was not found to be
statistically significant. For the values of plaque
index between 0, 2, and 4 weeks were not found to
be significant between the groups.
The decreases in the values of gingival index
were found to be significant for both groups but
for 0, 2, and 4 weeks there was no significant
difference between the groups.
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There were significant decrease in pocket
deepth values for both groups, a significant differences between the groups were not found.
The decreases obtaining in 0 and 2 week; and 0
and 4 week in the clinical attachment levels were
found to be significant for both group. Between
2 and 4 week, only significant difference occured in the chlorhexidine group. 0 week clinical
attachment level of the control group were significantly lower in the control group than chlorhexidine group (F=3.17 p<0.05 LSD= 0.7212). There
was no significant difference between the groups
for clinical attachment levels in 2 and 4 weeks.
The percentage of gingival bleeding index of
the treatment groups were not found to be significant in three stage of measurements according to
the chi-square test results.
Table 2. The percentage of spirochetes, cocci and
rods of the treatment groups in 3 stage of measurements (%)
Chlorhexidine
36.33
30.70
28.56

Control
27.50
19.83
14.70

32.48
43.20
48.30

30.39
43.43
48.94

31.19
26.10
23.14

42.11
36.74
36.36

The percentage of spirochetes, cocci and rods
of the treatment groups in 3 stage of measurements were given in Table 2.
Decreases in the percentages of spirochetes in
each group were found to be statistically significant.
It was found to be significant difference in the of
three measurements between the groups according
to the chi-square test (χ2=87.998 p<0.001). The
percentage of spirochetes of the control group was
significantly lower than the chlorhexidine group.
The increases of cocci values in the chlorhexidine and the control groups were statistically significant, however, there was no difference between the groups.
The decreases occured in the percentages of
rods in the chlorhexidine group between 0 and 2
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week, 0 and 4 week and 2 and 4 week were found
to be statistically significant. The decreases occured in the percentages of rods in control group
between 0 and 2 week, 0 and 4 week were found
to be statistically significant. The rods percentage of 0. week of chlorhexidine group was significantly lower than the percentage of the control
group (χ2=117.408 p<0.001).
Discussion
Chlorhexidine is the one of the most researched agent using with the irrigation process which
is a method providing application of local antimicrobial agents (16-21). However, the clinical and
microbiological data obtained following chlorhexidine subgingival irrigation are not satisfactory
(19, 22, 23). Based on these findings, in our study,
in addition to the mechanical treatment of pathological periodontal pockets, the use of topical chlorhexidine irrigation was evaluated as the clinical
and microbiological aspects.
According to the findings of our study similar
to the literature, plaque index decreased in both
chlorhexidine and control groups, but the significant differences between these two groups were not
observed. This finding show that, an adequate oral
hygiene alone could be effective in the control of
plaque. With the obtain of recovery with fully implemented of scaling and root planning, it has been
indicated that the importance of subgingival irrigation will not remain (22, 24). The results of studies
with chlorhexidine, were parallel to our findings in
terms of gingival index (17, 25). If we consider that,
gingival index, largely is influenced primarily by
plaque index, to not obtain difference between the
grops in terms of plaque index explains this finding.
In our study, groups in terms of percentages of
gingival bleeding index, the decreased were observed in both treatment groups. No statistically
significant difference between groups was found.
Similar to our results, some researchers determined that there were significant recovery obtained
with probing but there were no difference between
the groups (22, 24).
Several studies reported that, irrigation caused
1mm or less decrease in pocket depth (16, 23, 26,
27). On the other hand, if prior to irrigation, root
planing is performed, decrease in pocket depth, be-

comes 2-3mm (17, 22-25). Therefore, it has been
suggested that, for gingival recession and reduction
in pocket deepth with clinical attachment gain, root
planing needed to be done (28). The results obtained in this study were similar with these findings.
Other parameter used in the study is a clinical
attachment level. According to the results, the initial attachment level of chlorhexidine irrigation
group were significantly higher than the control
group. Between 2 and 4 weeks there was no difference between the groups. The studies in the literature seem to support this view (17, 22).
As a result of microbiological examination in
this study, the percentages of spirochetes decreased
in both groups regularly at the stages of measurements. In previous studies, it has been identified
that, there was a positive correlation between the
plaque index values and percentage of subgingival
spirochetes in microflora (29, 30). In our study, we
think that the percen tage of spirochetes of chlorhexidine irrigation group remains higher level than
the other group may b e related with the increase
obtained in plaque index values in 4 week.
As a result of the implementation of subgingival
irrigation as a monotherapy, a significant decrease
was observed in microorganisms. However, it can
not be completely eli minated, although a reduction in pathogens. Mi croorganisms, after shortterm irrigation, retu rn to their initial values in 1
to 8 weeks (23, 26). When root planing is applied
before the irrigation, reduction and suppression of
the bacteria are more and longer lasting (22- 25).
As a result of irrigation with chlorhexidine, it
has been reported that, the suppression in spirochetes continued for 4 weeks before starting to rise
towards the initial values (26). These results are
paralel with our findings.
In our study, the in crease in the percentage of
cocci in both groups was statistically significant, this
findings show similarity with the literature (16, 26).
In our study, the percentages of rods in the microbiological analysis, the value in the chlorhexidine
group for 0 week was found to be the lowest, the
decreases were obtained for both treatment group.
According to the fi ndings of this study, the
expected improveme nt was observed after treatment in both groups. However, irrigation group
had no significant superiority compared to only
scaling and root planing group.
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The recent data are not sufficient to say that,
one-time subgingival irrigation applied by the
physician increases the length of efficicacy of the
root planing. However, irrigations that the patients apply more often by themselves during the
maintenance therapy may be useful. In addition,
subgingival irrigation can be an important adjunct
to conventional therapy for the patients who can
not provide adequately the level of oral hygiene.
References
1. Socransky SS, Haffajee AD: The Bacterial Etiology of
Destructive Periodontal Disease: Current Concepts.
J. Periodontol. 1992; 63: 322-331.
2. Gordon JM, Walker CB: Current Status of Systemic
Antibiotic Usage in Destructive Peridontal Disease.
J. Periodontol., 1993; 64: 760-771.
3. Kornman KS: Controlled- Release Local Delivery Antimicrobials in Periodontics: Prospect for the Future.
J. Periodontol. 1993; 64: 782-791.
4. Rosling BG, Slots J, Webber RL, Christersson LA,
Genco RJ: Microbiological and Clinical Effects of
Topical Subgingival Antimicrobial Treatment on Human Periodontal Disease. J. Clin. Periodontol., 1983;
10: 487-514.
5. Greenstein G: Effects of Subgingival Irrigation on
Periodontal Status. J. Periodontol., 1987; 58: 827-836.
6. Newman HN: Modes of Application of Anti-plaque
Chemicals. J. Clin Periodontol., 1986; 13: 965-974.
7. Goodman CH, Robinson PJ: Periodontal Therapy:
Reviewing Subgingival Irrigations and Future Considerations. J. Am. Dent. Assoc., 1990; 121: 541-543.
8. Shiloah J, Hovious LA: The role of subgingival irrigation in the treatment of periodontitis. J. Periodontol.
1993; 64: 835-843.
9. Greenstein G, Berman C, Jaffin R: Chlorhexidine.
an Adjunct to Periodontal Therapy. J. Periodontol.,
1986; 57: 370-377.
10. Gjermo P: Chlorhexidine and Releated Compounds.
J. Dent. Res., 1989; 68(Spec. Iss.): 1602-1608.
11. Wade WG, Addy M: In Vitro Activity of Chlorhexidine-Containing Mouthwash Against Subgingival
Bacteria. J. Clin. Periodontol., 1989; 60. 511-515.
12. Sillness J, Löe H. Periodontal disease in pregnancy.
Acta Odontol Scand 1964; 22: 121.

2358

13. Löe H, Sillness J. Periodontal Disease in Pregnancy
( I ). Prevalence and Severity. Acta Odontol Scand
1963; 21: 533-551.
14. Ainamo J And Bay I. Problems and proposal for
recording gingivitis and plaque. Int Dent J 1975;
25:229-235.
15. Quee TC, Bergeron MJ, Amsel R, Chan ECS: A
Staining Method for Monitoring Subgingival Bacteria Associatted with Periodontal Disease. J. Periodont. Res., 1986; 21: 722-727.
16. Stabholz A, Nicholas AA, Zimmerman GJ, Wikesjö
UME: Clinical and Antimicrobial Effects of a Single
Episode of Subgingival Irrigation with Tetracycline
HCL or Chlorhexidine in Deep Periodontal Pockets.
J. Clin. Periodontol., 1998; 25: 794-800.
17. Shiloah J, Patters MR: DNA probe analyses of survival of selected periodontal pathogens following
scaling, root planning and intra-pocket irrigation. J.
Periodontol., 1994; 65: 568-575.
18. Lee MK, Ide M, Coward PY, Wilson RF. Effect of ultrasonic debridement using a Chlorhexidine irrigant
on circulating levels of lipopolysaccharides and interleukin-6. J. Clin. Periodontol.,2008;35:415- 419.
19. Tenenbaum H, Luc E, Schaaf JF, Ducani MF, Cotton
C, Elkaim R, Cuisinier FJG, Rogues C. An a 8-week
randomized, controlled, clinical study of the use of a
0.1%chlorhexidine mouthwash by chronic periodontitis patients. J of İnvest. And Clin. Dentistry, 2011;
2: 29-37.
20. Duss C, Lang NP, Cosyn J, Persson GR. A randomized, controlled clinical trial on the clinical, microbiological, and staining effects of a novel 0.05% chlorhexidine/herbal extract and a 0.1% chlorhexidine
mouthrinse adjunct to periodontal surgery. J Clin
Periodontol 2010; 37: 988–997.
21. Guarnelli ME, Franceschetti G, Manfrini R, Trombelli L. Adjunctive effect of chlorhexidine in ultrasonic instrumentation of aggressive periodontitis
patients: a pilot study. J Clin Periodontol 2008; 35:
333–341.
22. Oosterwaal PJM, Mikx FHM, Van’t Hof MA, Renggli HH: Comparison of the Antimicrobial Effect of the
Application of Chlorhexidine Gel, Amine Fluoride Gel
and Stannous Fluoride Gel in Debrided Periodontal
Pockets. J. Clin Periodontol., 1991; 18: 245-251.
23. Wennström JL, Dahlen G, Gröndahl K, Heijl L: Periodic subgingival antimicrobial irrigation of periodontal pockets. II- Microbiologic and radografic observation. J. Clin. Periodontol. 1987; 14: 573-580.

Journal of Society for development in new net environment in B&H

HealthMED - Volume 7 / Number 8 / 2013

24. Braatz L, Garrett S, Claffey N, Egelberg J: Antimicrobial irrigation of deep pockets to supplement
non-surgical periodontal therapy. II-Daily irrigation. J. Clin. Periodontol. 1985; 12: 630-638.
25. Southard SR: The effects of %2 chlorhexidine digluconate irrigation on clinical parameters and the level of Bacteriodes gingivalis in periodontal pockets.
J. Clin. Periodontol., 1989; 60: 302-309.
26. Lander PE, Newcomb GM, Seymour GJ, Powell
RN: The antimicrobial and clinical effects of a single
subgingival irrigation of chlorhexidine in advanced
periodontal lesions. J. Clin. Periodontol. 1986; 13:
74-80.
27. Vignarajah S, Newman HN, Bulman J, Pulsated Jet
Subgingival Irrigation with 0,1% Chlorhexidine,
Simplified Oral Hygiene and Chronic Periodontitis.
J. Clin. Periodontol., 1989; 16: 365-370.
28. Greenstein G: Supragingival and Subgingival Irrigation: Practical Application in Treatment of Periodontal Diseases. Comp. Contin. Educ. Dent., 1991;
13: 1098-1125.
29. Listgarten MA, Levin S: Positive Correlation between the Proportions of Subgingival Spirochetes
and Motile Bacteria and Susceptibility of Human
Subjects to Periodontal Deterioration. J. Clin. Periodontol., 1981; 8: 122-138.
30. Omar AA, Newman HN, Bulman J, Osborn J, Associations between Subgingival Plaque Bacterial
Morphotypes and Clinical İndices. J. Clin. Periodontol., 1991; 18: 555-566.
Corresponding Author
Ebru Saribas,
Dicle University,
Faculty of Dentistry,
Department of Periodontology,
Diyarbakir,
Turkey,
E-mail: ebrusaribas@yahoo.com

Journal of Society for development in new net environment in B&H

2359

HealthMED - Volume 7 / Number 8 / 2013

Brucella should be included in the differential
diagnosis of infective endocarditis in endemic
regions
Musa Sahin1, Serkan Akdag2, Hakki Simsek1, Aytac Akyol2, Hasan Ali Gumrukcuoglu1
1
2

Yuzuncu Yil University, Faculty of Medicine, Cardiology Department, Van, Turkey,
Van High Education and Reseach Hospital, Cardiology Department, Van, Turkey.

Abstract

Introduction

Background: Evaluation of the clinical and laboratory characteristics of patients with Infective
Endocarditis (IE) was studied among patients treated at a clinic in Turkey to determine the factors
associated with IE that affect hospital mortality.
Methods: During a four-year period, 61 patients were treated and followed for IE. The diagnosis of IE was made according to the Duke Criteria.
Results: The most common complaint on
presentation was fever (82.2%). All patients underwent transthoracic echocardiography; transesophageal echocardiography was performed
in 39 patients (63.9%). Rheumatic heart disease
(50.8%) was the most common preexisting risk
factor for IE. The incidence of native valve involvement (57.4%) was greater than for prosthetic
valve (34.4%) involvement. The blood cultures
were negative in 22 patients. Brucella IE was detected among eight (13.1%) patients in the culture
positive group. According to clinic data, echocardiography and a standard agglutination test titer
of ≥1/160 were associated with the detection of
Brucella IE among eight patients in the culture negative group. Brucella IE was observed in 26.2%
of patients. Mortality was observed in patients that
developed congestive heart failure (100%).
Conclusion: Diagnosis and treatment of IE should include a differential diagnosis that takes into
consideration the epidemiology and clinical features
of IE in a given community. Compared to Western
countries, IE in this cohort occurred in a relatively
younger population, with rheumatic heart disease
as the most common underlying heart disease. In
addition, IE associated with Brucellosis should be
considered in regions where Brucellosis is endemic.
Key words: Infective Endocarditis, Brucella,
Hospital Mortality.
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Infective Endocarditis (IE) is a microbial infection of cardiovascular structures, intrathoracic veins
of the heart or intra-cardiac devices (e.g. prosthesis
valves and cardiac pacemakers) that are directly
exposed to the blood stream (1). The most common
organisms associated with IE are streptococci; S.
aureus is the second most common (2). Complications occurred in 50-60% of patients with IE during
the 1970s; currently, 40-50% of patients develop
medical or surgical complications (3). The most
significant complications include cardiac failure,
embolic events, renal failure, cerebral events and
paravalvular abscess formation (3). Mortality has
been reported in 15-20% of affected patients (4).
Brucellosis is a zoonosis with worldwide reach;
it is especially prevalent in the Mediterranean Basin, Mexico and the Arabian Peninsula (5). It is a
systemic infectious disease that potentially affects
almost every organ. Cardiovascular complications, which include pericarditis, endocarditis and
myocarditis, occur in less than 2% of affected patients (6). Endocarditis, although a rare complication
of brucellosis, is the main cause of death from this
disease. Brucella endocarditis is often culture negative; it accounts for a number of cases of pathogeninduced endocarditis with negative blood cultures
(7). Blood cultures have a low sensitivity (15-20%)
due to the slow growth rate of Brucella spp (8).
In the current study, the aim was to review the
clinical and laboratory characteristics of patients
diagnosed with IE to determine the factors associated with hospital mortality.
Methods
During a four-year period at a clinic in Turkey
(October 2006/2010), 61 patients (33 male, 28 fe-

Journal of Society for development in new net environment in B&H

HealthMED - Volume 7 / Number 8 / 2013

male; median age 44±18) were followed and treated for IE. The clinical characteristics (age, gender,
hemodynamic properties, monitoring period and
mortality), medical background (e.g. cardiac valve
disease, history of cardiac surgery, congenital heart
disease, systemic vascular disease, undergoing dialysis, and intravenous drug dependency), physical properties (e.g. cardiac murmur, mechanic cardiac valve sound, Osler nodules, Janeway lesions,
and Roth spots), and echocardiographic features
(e.g. valve narrowing and/or failure, valve prolapses, rheumatic or degenerative changes, prosthesis valve dysfunction, cardiac failure, vegetation, abscess, and congenital heart disease) were
determined. The Ethics Committee at Yuzuncu Yil
University approved this study.
Patients were diagnosed according to a modified Duke Criteria (9). Brucella endocarditis was
confirmed by endocarditis findings associated
with either Brucella spp. positive blood cultures
or a standard agglutination test (SAT) titer ≥1/160.
The agglutination test was performed using a
commercial kit (Cromatest, Knickerbacker Laboratories, Barcelona, Spain).

1. The mean duration from the beginning of symptoms in patients to arrival to the hospital was 2.5 ±
1 weeks (the earliest was during the first week and
the latest was during the fifth week). Electrocardiography demonstrated sinus rhythm in 45 patients
(73.8%), atrial fibrillation in 15 patients (24.6%)
and pace rhythm in 1 patient (1.6%). The most
frequently encountered laboratory abnormalities
were high sedimentation rates and C-reactive protein (CRP) levels, leukocytosis and anemia (75.4%,
70.5%, 68.9% and 65.6% respectively). Rheumatic
heart disease and prosthetic heart valve disease were
significant predis- posing factors associated with IE;
other associated factors are listed in Figure 1.

Statistics
Data were analyzed using SPSS 10.0 (SPSS Inc.,
Chicago, Illinois, USA). The results are expressed
as the mean ± standard deviation or percentage.

Figure 1. Distribution of underlying heart disease in the patients diagnosed with Infective Endocarditis

Results
Sixty one patients, with a mean age of 44±18
years included 33 males (54%) and 28 females
(46%) were enrolled in this study. The presenting
complaints of patients referred are shown in Table

The blood cultures of 22 patients (36.1%) that
were diagnosed with IE were negative, while 31
patients (50.8%) had positive blood cultures. Brucella IE was detected in eight (13.1%) patients
in the culture positive group. According to clinic
data, echocardiography and Brucella standard agglutination test (SAT) titers of ≥1/160 were asso-

Table 1. Symptoms of patients during referral
Fever
Fatigue
Shortness of breath
Loss of appetite
Weight loss
Coughing
Head ache
Chest pain
Joint pain
Stroke

Female (n: 28)
21
20
19
15
11
10
6
5
4
1
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Male (n: 33)
29
25
15
14
9
6
6
5
2
1

Total (n: 61)
50 (82%)
45 (73.8%)
34 (55.7%)
29 (47.5%)
20 (32.8%)
16 (26.2%)
12 (19.7%)
10 (6.4%)
6 (9.8%)
2 (3.3%)
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Table 2. Distribution of blood culture results
Natural valve
Mssa
Mrsa
S.epidermis
Streptococcus
Brucella
Enterococci
HACEK
Negative culture
Total

Number
5
4
4
5
1
18
35

Mechanic valve

Percent
8.2
6.6

Number
4
3
1
4
2
1
1
4
21

6.6
8.1
1.6
29.5
57.4

Percent
6.6
4.9
1.6
6.6
3.3
1.6
1.6
6.6
34.4

Other (Lead, congenital)
Number
1
1
1
1
0
5

Percent
1.6
1.6
1.6
1.6

0
8.1

(Mssa: Methicillin-susceptible Staphylococcus aureus, Mrsa: Methicillin -resistant Staphylococcus aureus, HACEK: Haemophilus, Actinobacillus, Cardiobacterium, Eikenella, Kingella)

ciated with Brucella IE in eight (13.1%) patients,
in the culture negative group. In the culture negative group, Brucella IE was observed among eight
(36.4%) patients. Brucella IE was detected in 16
(26.2%) patients. The median time for blood culture detection of Brucellosis was seven weeks.
The culture results of patients and their distribution are shown in Table 2.
Thirty-seven patients (60.7%) had a history of
antibiotic usage prior to their hospitalization. Transthoracic echocardiography (TTE) was performed
in all patients. Vegetations were observed in 51 of
the patients (83.6%) that underwent TTE. Trans
esophageal echocardiography was performed in 39
patients (63.9%). Mitral valve involvement was the
most common finding; echocardiography findings
of the patients are listed in Table 3.
Patients received antibiotic therapy for a mean
of 5.7±1.5 (2.5-10) weeks. Antibiotic therapy was
administered to 34 patients (55.7%) while 27 of
the patients (44.3%) received surgical intervention
plus antibiotic therapy. Prosthetic valve replacement was performed in 19 of the patients (31.1%)
that had surgical intervention, four patients (6.6%)
received valve restoration and four patients (6.7%)
had other surgical procedures. The mean duration
of surgical intervention was calculated as 7.9 ± 11
(0-42) days, calculated from the moment the patient was hospitalized. The mean duration of hospitalization was 40 ± 10.5 days.
Hospital mortality was observed in 10 patients
(16.4%). Mortality occurred in patients with congestive heart failure (100%) and brucellosis (in 5
patients, 50%). The most common complication
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was heart failure; the distribution of complications
is shown in Table 4.
Table 3. Echocardiograph findings and valve involvement
M mode and 2D Echocardiography Findings B
Left ventricular diastole end diameter
54±9
(mm)
Left ventricular systole end diameter
39±7
(mm)
Sol atrium diameter (mm)
44±7
Interventricular septum diameter (mm)
12±3
Left ventricular posterior wall diameter
11±3
(mm)
Left ventricular ejeksiyon fraction (%)
50±16
Valve involvement
Native valve
35 (57.4%)
Mitral
18 (29.5%)
Aorta
11 (18%)
Aorta and mitral
4 (6.6%)
Tricuspid
2 (3.3%)
Prosthesis valve
21 (34.4%)
Mitral
10 (16.4%)
Aorta
7 (11.5%)
Aorta and mitral
3 (4.9%)
Tricuspid
1 (1.6%)

Discussion
In the current study patients that were diagnosed
with and followed for IE at a clinic in Turkey over
four years were studied. The mean age at diagnosis,
of IE, was reported as 53±16 by Netzer et al (10),
60±16 years by Habib et al (11), 45±16 years by
Sucu et al (12) and 47±17 years by Inanc et al (13). In
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Table 4. Complications and their distribution

Cardiac failure
Renal complications
Cerebral complications
Paravalvular abscess
Leaflet/cuspis perforation
Shock table
AV block
Hospital mortality

Native valve
n: 35
9 (25.7%)
4 (11.4%)
0 (0%)
1 (2.9%)
2 (5.7%)
1 (2.9%)
1 (2.9%)
4 (11.4%)

Prosthesis valve
n: 21
12 (57.1%)
4 (19%)
1 (4.8%)
2 (9.5%)
0 (0%)
2 (9.5%)
0 (0%)
6 (28.6%)

Other¹
n: 5
1 (20%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (20%)
0 (0%)

¹: Pace lead and congenital heart disease (Atrial Septal Defect, Ventricular Septal Defect)

this study the mean age at diagnosis of IE was 44±18
years. This finding shows that IE was observed at an
earlier age in this country compared to Western communities. The underlying cause of IE observed at
earlier ages, might be associated with rheumatic cardiac valve disease, which played an important role as
a significant predisposing risk factor.
In the current study, laboratory parameters
were compatible with prior data including anemia,
leukocytosis and high ESR and CRP levels. In two
separate studies, anemia and leukocytosis were
found in 50-70% of the patients. In a study carried out by Inanc et al, high CRP levels and ESR
were reported in 81% and 78%, respectively (13).
The most common laboratory abnormalities in
this study were a high ESR and CRP levels; a high
ESR level in 75.4% and high CRP level in 70.5%.
Rheumatic cardiac valve disease has decreased in
developed countries but remains a serious concern
in Turkey (14). In this study, 57.4% of the patients
had native valves involved while 34.4% had prosthetic valve endocarditis. The most common cardiac risk factor for the development of IE (50.8%)
was cardiac valve disease associated with ARF.
Blood cultures are important to both confirm
the diagnosis of IE as well as to determine a therapeutic strategy (15). In a study carried out by Tugcu et al (16), positive blood cultures were found
in 58.8% of patients, while 56% were positive in
a study reported by Inanc et al (13). A negative
blood culture may be due to prior antibiotic use.
In this study, there was a positive history of antibiotic use among 60.7% of the patients. The blood
cultures were negative in 22 patients (36.1%) that
were diagnosed with IE; the blood cultures were
positive in 31 patients (50.8%).

In a study of 329 patients, reported by Cabell et
al, the frequency of S. aureus increased during recent years; IE cases associated with S. viridans has
decreased (2). Cay et al reported that Staphylococcus was the most common organism (33.3%) associated with IE in Turkey (17). In this study, the
most common organism identified was Staphylococcus (48.7%) and Streptococcus (23.1%) was
the second most common.
In addition, this geographic region is endemic
for Brucellosis. Even though endocarditis associated with Brucella infection is a rare complication, the frequency of endocarditis associated with
Brucellosis is increased in regions where Brucellosis is endemic. Brucella IE was detected in eight
(13.1%) patients in the culture positive group.
According to clinic data, echocardiography and
a Brucella standard agglutination test (SAT) titer
≥1/160 were associated with Brucella IE among
eight (13.1%) patients in the culture negative
group. In the culture negative group, Brucella IE
was observed in eight (36.4%) patients. Brucella
IE was observed in 16 (26.2%) patients, in total.
The clinical characteristics of patients diagnosed with Brucella Endocarditis were investigated as well as complications, relapse rates and
mortality; these rates were found to be higher
when compared to other IE cases (18). In this series, at least one complication was found in all of
the patients diagnosed with Brucella Endocarditis.
Three patients died due to complications.
In the present study, TTE was performed in all
patients and vegetations were observed in 83.6%
of the patients. In a study carried out by Cay et al,
vegetations were detected in 71.9% of the patients
(17). Transesophageal echocardiography provides
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important diagnostic information in doubtful cases
of IE. Especially with regard to prosthetic valves,
TEE was more sensitive than conventional TTE for
identification of intra-cardiac vegetations (60-65%
versus 95%) (19). In the present study, TEE was
performed in 63.9% of the patients and vegetations
observed in 87.2% of these patients. Similarly, in a
study carried out by Ozveren et al (20), TEE was
performed in 61% of the patients and vegetations
were reported in 97% of these patients.
Complications associated with IE were observed in 50-60% of cases during the 1970s and
have decreased to 40-50% currently due to medical
and surgical interventions (3). The most common
complications observed are cardiac failure and renal failure (3). In a study carried out by Sucu et al
(12), the most common complication was cardiac
failure, found in 31.9% of cases. Tugcu et al (21)
reported that cardiac failure was the most common
complication (55.9%). In this study, the most common complication was cardiac failure (36.1%).
Treatment of IE continues to be a challenge.
Ozveren et al (20) reported that 24% of patients
received only antibiotic therapy, while 76% of the
patients received antibiotic therapy plus surgical
intervention; the mortality was reported as 8%.
In another study carried out by Tugcu et al (16)
39.7% of the patients received medical therapy,
while 60.3% of patients had surgical intervention;
the mortality rate was reported as 25%. In this
study, 55.7% of the patients received only antibiotic therapy, while 44.3% of the patients received
antibiotic therapy and had surgical intervention.
The mean duration of antibiotic therapy was
5.7±1.5 weeks and the mortality rate was 16.4%.
Compared to the United States and Europe, the
IE observed in this study included younger patients, the frequency was higher among females
and the most significant predisposing factor was
rheumatic heart disease. There was an increase in
the number of cases of IE in regions where Brucellosis was endemic. Brucellosis should be included
in the differential diagnosis of IE, especially in
geographic regions where it is endemic.
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Abstract

Introduction

Objectives: The aims of the study were to
detect the influence of the chronic unpredictable
stress (CUS) on asthma and the role of substance
P in the mediation of the CUS effects on a rat model of asthma.
Methods: Three groups of Wistar rats were sensitized with ovalbumin (OVA) by intraperitoneal
injection on day 1 and day 7 and were repeatedly
challenged with OVA aerosol via the airways from
day 15. Two groups of the OVA-sensitized and
challenged rats were housed and exposed to a CUS
procedure starting from day 44. One group of the
stressed asthmatic rats was given NK-1 receptor
antagonist from day 44. Additionally, 10 Wistar rats
were taken as the control group. Numbers of total
leukocytes and differentiation in bronchoalveolar
lavage fluid (BALF) were determined. Levels of
neuropeptide substance P and cytokines IL-1β, IL4, TGF-β1 were measured using ELISA.
Results: Application of CUS to asthmatic rats
resulted in a significant increase of the leukocytes
numbers in BALF. Levels of substance P increased in the stressed asthmatic rats as compared
with those of the non-stressed asthmatic animals.
Furthermore, stressed asthmatic rats had higher levels of TGF-β1, IL-1βand IL-4 than the unstressed
asthmatic animals. The increases of inflammatory
cells, TGF-β1, IL-1β and IL-4 were partially blocked by NK-1 receptor antagonist.
Conclusions: CUS exacerbated asthma and
substance P might contribute to the pathogenesis
of the exacerbation.
Key words: Substance P, chronic unpredictable stress (CUS), rat, asthma, airway inflammation
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By clinical observation and epidemiological research, psychological stress has long been recognized to be associated with increased risk of asthma
incidence, increased symptom severity and more
healthcare utilization (1-8). However, conclusive
experimental evidence is still limited and little is
known about the underlying mechanisms.
Some kinds of stress have been applied to
animals to detect the role of the stress in asthma
exacerbations. Joachim RA exposed the OVAsensitized and challenged mice to sound stress
for a single 24-hour period, and found the sound
stress enhanced airway reactivity and increased
leukocyte numbers in BAL fluids (9). Okuyama K
suggested that the acute restraint stress for 6 hours
modified the allergic airway responses and the
chronic restraint stress induced exacerbation of
allergic airway inflammation in asthmatic murines
(10). Portela CP’s study showed that the repeated foot shocks stress could affect smooth muscle
tonus around the airways in OVA-sensitized rats
(11). In those studies, the animals received either
acute stress or unimodal repeated stress, which is
unlike the asthmatic patients who usually undergo
many kinds of chronic stress from daily hassles,
sufferings from the disease and treatment failure. It is generally accepted that different kinds of
stress may produce different influence on body. To
date, the influence of chronic unpredictable stress on airway inflammation and cellular damage in
asthmatic animals still remains unclear.
Although researchers around the world have tried to explain the mechanisms linking psychological
stress to asthmatic responses, the precise mechanisms are still not well understood (12). Animal studies showed that substance P has been shown to
play an important role in airway inflammation and
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airway injury (13-16). NK-1 receptor blockade could reduce lung inflammation and injury (17-19). A
clinical study measured plasma substance P levels
in patients with both asthmatic and non-asthmatic
cough and concluded that increased levels of substance P might be related to airway sensitivity (20).
Zhang D also found asthmatic patients had higher
substance P levels in plasma than the healthy subjects (21). Yaraee R’s study showed that substance
P significantly augments TGF-β production of both
BEAS and A54 cells and concluded that substance
P can directly modulate the release of TGF-β from
human bronchial epithelial cell line (22). Substance P was also found to stimulate human airway
submucosal gland secretion mainly via a CFTRdependent process (23). Furthermore, substance
P, which is supposed to be released into tissues in
response to stress, is involved in the pathogenesis
of stress-related disorders, such as depression and
anxiety (24-27). To our knowledge, only two studies detected the changes of substance P induced
by stress in asthmatic animals. A study showed that
substance P level significantly increased in plasma
and bronchoalveolar lavage fluid, but significantly
decreased in bronchial tissue after electric shock
stress in biphasic asthma-responsive guinea pigs
(28). Joachim RA found that the sound stress (applied to the animals for 24 h) led to the stimulation
of substance P expression in airway-specific neurons in OVA sensitized mice (29). In another study,
NK-1 receptor has been shown to play an important role in mediating the acute sound stress effects
in allergen-induced airway inflammation (30). But

the influence of chronic unpredictable stress on substance P in asthmatic animals and the role of substance P in the mediation of the CUS effects on
asthma still remain unknown.
Therefore, the purpose of this study was to explore the influences of chronic unpredictable stress on
asthma, and to test the changes of substance P level
in the asthmatic animals after CUS exposure.
Materials and Methods
Experimental animals and preparation
All animals used in this study were 4-week-old
male Wistar rats (Shandong University, China)
and all procedures performed on the animals were
in compliance with the Chinese Council of Animal
Care guidelines (approved by the Ethics Committee for Animal Experimentation of Weifang Medical University).
Forty Wistar rats were divided into four
groups (10 rats in every group): control group,
non-stressed asthmatic group, stressed asthmatic
group and treatment group at random. Rats except
the control group were sensitized and challenged
with chicken OVA (Sigma, USA) and 200 mg of
aluminum hydroxide (Sigma, USA) in 1 ml of
sterile saline. The sensitized rats were exposed to
20-minute of 1% OVA aerosol (40 ml/20 min) every day from day 15 to day 43 using an Ultrasonic
nebulizer, followed by a chronic challenge phase
which consisted of one exposure every 5 days till
the end of the experiment. The control rats were
treated with a sterile saline intraperitoneal injec-

Table 1. Chronic unpredictable stress procedure
Week 1
Week 2
4° C cold swimming
Monday
45° C oven (5 min)
(5 min)
Sound stress (75 dB)
Tuesday
Cage tilt (24 h)
(2 h)
Tail pinch
Wednesday
Food deprivation (24 h)
(1 min)
45° C oven
Thursday
Food deprivation (24 h)
(5 min)
Friday
24 h wet cage
lights off (6AM-18PM)
Saturday

Lights on overnight

Sunday

Restraint stress 1 h,

Week 3

Week 4

Restraint stress 1 h,

4° C cold swimming (5 min)

Lights on overnight

Tail pinch (1 min)

24 h wet cage

lights off (6AM-18PM)

45° C oven (5 min)

Water deprivation (24 h)

Tail pinch (1 min)
Sound stress (75 dB)
Tail pinch (1 min)
(2 h)
4° C cold swimming (5 4° C cold swimming
min)
(5 min)

Water deprivation (24 h)
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tion for sham sensitization and challenged with
sterile saline. From day 44, rats of stressed asthmatic group and treatment group were exposed to
a CUS procedure which lasted for 28 consecutive
days and consisted of one stressor in a random
order per day. Stressors that are widely used in
the literature and were previously utilized in published work were selected (31-33) (Shown in table
1). The animals in the treatment group orally received NK1 receptor antagonist aprepitant 10 mg/
kg/day for 28 days from day 44. The control rats
remained undisturbed during the CMS procedure.
Inflammatory cell counts in BALF
To evaluate the airway inflammation, rats were
deeply anesthetized and sacrificed after the last
stress stimulation. The right lung of each rat was
lavaged with 3 successive 3 ml volumes of saline
instilled by syringe. Then, 1 ml of the lavage fluid was centrifuged at 1500 rpm for 10 min. The
sediment was immediately resuspended in 1 ml of
saline. Cells in the lavage fluid were stained with
Wright-Giemsa stain, the total leukocytes counts
were determined and differential cell counts were
performed under light microscope.

Results
BALF cells assessments
As shown in figure 1, sensitization and challenge with OVA significantly increased a total
number of leukocytes (p<0.05), as well as numbers
of macrophages (p<0.05), eosinophils (p<0.05)
and lymphocytes (p<0.05) in BALF of the nonstressed asthmatic rats compared to those of the
control rats. CUS further induced greater numbers
of total leukocytes (p<0.05), eosinophils (p<0.05)
and lymphocytes(p<0.05) in BALF of the stressed
asthmatic rats in comparison with the non-stressed
asthmatic animals, while no significant difference
of number of macrophages between the two groups
were observed (p>0.05). Application of aprepitant
significantly decreased numbers the inflammatory
cells (all p<0.05). The data suggested that CUS
exacerbated the airway inflammation in asthmatic
rats, whereas the exacerbation could be blocked
by treatment with the NK-1 receptor antagonist.

P substance measurement
Lung tissue was removed and homogenizer
was used for preparation of the tissue homogenate. The tissue homogenate was centrifuged at
1500 rpm for 10 min. Plasma was collected after
the centrifugation of the 2 milliliters of blood. The
contents of substance P in plasma and lung tissue
homogenate were determined using ELISA according to the manufacturer’s instructions (R&D
Systems, USA).
Cytokines measurement
Levels of IL-1β and IL-4 in BALF, as well as
TGF-β1 in BALF and lung tissue homogenate
were measured using Elisa (R&D Systems, USA).
Statistical analysis
The analyses were carried out using SPSS 13.0.
All the data were expressed as mean ± SD. Oneway analysis of variance (ANOVA) followed by
Scheffe test was used to determine the significant
difference among multiple groups. P-values <
0.05 were considered statistically significant.
2368
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Figure 1. Total and differential BALF cell counts
BAL fluid was collected and total leukocytes counts were
determined and differential cell counts were performed under light microscope. A: Lymphocytes, B: Eosinophils, C:
Macrophages, D: Total leukocytes. Data were presented as
mean ± SD. * P＜0.05 vs. Group 1; # P＜0.05 vs. Group 2;
▲
P＜0.05 vs. Group 3.
Note: Group 1: control group; Group 2: non-stressed asthmatic group; Group 3: stressed asthmatic group; Group 4:
treatment group.

P substance assessments
Significantly elevated substance P levels in
plasma and lung tissue of the stressed asthmatic
rats were observed as compared with those of the
non-stressed asthmatic rats (both p<0.05). No
significant difference of substance P levels was
found between the stressed asthmatic rats and the
rats receiving NK-1 receptor antagonist (p>0.05).
(Figure 2)

Figure 2. Levels of substance P in lung tissue
and plasma

Levels of substance P in lung tissue (A) and plasma (B)
were determined using ELISA. Data were presented as
mea ± SD. * P＜0.05 vs. Group 1; # P＜0.05 vs. Group 2;
▲
P＜0.05 vs. Group 3.
Note: Group 1: control group; Group 2: non-stressed asthmatic group; Group 3: stressed asthmatic group; Group 4:
treatment group.

TGF-β1 assessments
We measured the levels of TGF-β1 which is a
cytokine involved in pathogenesis of the airway
remodeling. We found that its levels of the nonstressed asthmatic rats both in lung tissue and in
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BALF were higher than those of the control rats
(p<0.05). CUS further enhanced the TGF-β1 levels of the stressed asthmatic rats as compared to
the non-stressed asthmatic animals (p<0.05). The
rats receiving aprepitant showed lower TGF-β1
levels in lung tissue and BALF compared with the
stressed asthmatic rats without NK-1 receptor antagonist treatment (p<0.05). (Shown in figure 3)

Figure 3. Levels of TGF-β1 in lung tissue and
BALF

BAL fluid was collected and lung tissue homogenate was
prepared. Levels of TGF-β1 in lung tissue (A) and BALF
(B) were determined using ELISA. Data were presented as
mean ± SD. * P＜0.05 vs. Group 1; # P＜0.05 vs. Group 2;
▲
P＜0.05 vs. Group 3.
Note: Group 1: control group; Group 2: non-stressed asthmatic group; Group 3: stressed asthmatic group; Group 4:
treatment group.
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Inflammatory cytokine assessments
Levels of the inflammatory cytokines IL-1β
and IL-4 were assessed. The OVA sensitization
and challenge significantly increased the levels of
IL-1β and IL-4 in BALF (both p<0.05). Their levels further increased after CUS exposure (both
p<0.05), while partially abolished by aprepitant
(both p<0.05). (Shown in figure 4)

Figure 4. Levels of cytokines in BALF

BAL fluid was collected and levels of IL-1β(A) and IL-4
(B) were determined using ELISA.. Data were presented as
mean ± SD. * P＜0.05 vs. Group 1; # P＜0.05 vs. Group 2;
▲
P＜0.05 vs. Group 3.
Note: Group 1: control group; Group 2: non-stressed asthmatic group; Group 3: stressed asthmatic group; Group 4:
treatment group.
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Discussion
Our findings provide evidence for the association between CUS and airway inflammation in asthmatic rats. Our data also suggest that substance P
might contribute to the influences of chronic stress
on asthma.
CUS and inflammatory cell infiltration
Asthma is an inflammatory disease characterized by airway hyperresponsiveness and infiltration
of airway mucosa by several types of inflammatory cells (34). Psychological stress occurs at high
rates in people with asthma (35, 36), with the lifetime prevalence of depression approaching 50%
in patients treated in tertiary care asthma clinics
(37). Clinical reports and observational studies,
including our previous findings(38), have suggested that psychological factors might exacerbate
asthma by increasing the risk of asthma incidence and the symptom severity, leading to more healthcare utilization (36, 39, 40, 41). In an experimental series, an attempt also has been made
to study the influence of stress on asthma. A few
recent animal studies demonstrated an association
between stress and airway inflammation and smooth muscle tonus around the airways in OVA-sensitized animals. But the stress involved in those
studies was either acute stress or unimodal repeated stress (9-11), unlike the chronic unpredictable psychological factors that asthmatic patients
undergo from daily hassles, sufferings from the
disease and treatment failure. In the present study,
we exposed the asthmatic rats to chronic unpredictable stress which consisted of unpredictable
stressors. Our data indicated that the long-term
unpredictable stressors exacerbated the airway
inflammation by showing more inflammatory
cells including total leukocytes, eosinophils and
lymphocytes in the BALF of the stressed asthmatic rats than the non-stressed asthmatic rats. The
change of the airway inflammation is similar to
the influence of the acute stress on asthma animals
reported by Joachim RA (9). But different from
our result, only higher number of eosinophils, not
including lymphocytes, was found in Joachim
RA’s study. Our result is also consistent with prior
study that reported psychological stress was consistently associated with airway inflammation in

asthma patients (42). In that study, the authors also
emphasized that effects of acute negative affect
must be distinguished from more chronic distress
due to daily hassles for asthma patients.
CUS and cytokine
Some inflammatory cytokines play key roles in
the initiation and progression of asthma. We assessed the changes of IL-1β and IL-4 which are considered to contribute to the exacerbation of airway
inflammation (43, 44). High levels of IL-1β and
IL-4 in BALF were found in the non-stressed asthmatic rats. The CUS exposure further increased
their levels in the stressed asthmatic rats compared to the non-stressed asthmatic animals. We also
measured the level of TGF-β1 which is a cytokine playing an important role in the pathogenesis
of the airway remodeling (45). In agreement with
findings reported in other studies, we found the
asthmatic rats had higher levels of TGF-β1 in lung
tissue and BALF. Its levels in the stressed asthmatic rats were further enhanced after the CUS exposure. The result indicated that CUS promoted the
pathophysiology of pulmonary inflammation and
might contributed to the airway remodeling which
could lead to airway hyperresponsiveness.
Substance P, a possible way linking chronic
unpredictable stress and asthma exacerbation
One of the main questions raised by this study is
the mechanism by which CUS influence airway inflammation and cell damage in asthmatic rats. Substance P, mainly secreted by nerve fibers and immune cells, is involved in some chronic inflammation
diseases, such as asthma, and involved in psychological disorders including depression. A few recent studies have provided initial evidence that
acute stress or unimodal repeated stress can lead to
changes of substance P secretion in OVA-sensitized animals. In this study, we examined the expression of substance P in the lung tissue and BALF
after exposure to CUS. Higher levels of substance
P were shown in the stressed asthmatic rats compared to the control and the non-stressed asthma
rats, indicating that CUS increased the expression
of substance P in asthmatic animals. The result was
similar to the findings that acute sound stress led to
the stimulation of substance P expression in airwayspecific neurons in OVA sensitized mice (29). In
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contrast to our findings, however, Tohda Y reported that electric shock stress significantly decreased
the substance P level in bronchial tissue in biphasic
asthma-responsive guinea pigs (28). It is generally
accepted that there are potentially several mechanisms by which substance P could lead to greater
allergic inflammation and cellular damage. Studies
have showed that substance P, being a nerve peptide, could promote activation of inflammatory cells
(46). Also, substance P has been shown to increase
the production of cytokines which are involved in
the pathophysiology of asthma (47). Further, activation of substance P might increase release of vascular endothelial growth factor which is implicated
in asthma severity (48, 49). Some other limited available evidence also suggested that inhibition of the
NK receptor might decrease airway responsiveness
and improve lung function in patients with asthma
(50). In our study, we found more severe airway
inflammation and enhanced expression of some
cytokines together with higher levels of substance
P in the stressed asthmatic rats than the non-stressed asthmatic animals. The data indicate that there
might be an association between the damage to the
lung and substance P induced by CUS.
Further, in order to testify the role of substance
P in stress induced asthma exacerbation, we gave
highly specific NK-1 receptor antagonist aprepitant
to one group of the stressed asthmatic rats. With the
application of NK-1 receptor antagonist, the result
showed lower number of leukocytes in BALF and
lower levels of cytokines (IL-1β, IL-4 and TGF-β1)
in stressed asthmatic rats as compared with stressed asthmatic rats without NK-1 receptor antagonist application. The result strongly suggested that
higher levels of substance P induced by CUS might
be associated with the asthma exacerbation.
Taken together, we conclude that CUS might
exacerbate asthma by promoting the airway inflammation and enhancing levels of IL-1β, IL-4 and
TGF-β1 in asthmatic rats. CUS could increase levels of substance P in asthmatic rats, and the higher
levels of substance P might contribute to the asthma
exacerbation. Thus, NK-1 receptor antagonist might
have therapeutic potential for the asthmatic patients
with psychological disorders such as depression.
However, the activity of hypothalamic-pituitary-adrenal axis, serotonin and T cells (especially
Th1, Th2, Th17 and Treg cells) are all involved
2372

in the pathophysiology of asthma and psychological stress state. It is necessary to further detect
whether CUS influences asthma via those ways
and whether substance P has influence on those
factors. In addition, further studies are needed to
confirm the role of substance P in asthma with
psychological stress in human.
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Abstract
Background: Medicinal use of basil, Ocimum
basilicum, dates back to ancient times in Iran,
China, and India.
Objectives: This herb has been used since ancient times as a medicine and food and it is known
that the antioxidant effect of O. basilicum is beneficial to protect tissue and decreasing carcinogenic effect of EMF, so it was hypothesized that this
herb might also provide protection ovarian tissue
from reactive oxygen spaces (ROS).
Materials and Methods: Female wistar rats (n =
40) were allocated to four groups, a control group (n
= 10) and three treatment groups (n = 30). The first
treatment group received O. basilicum extract (1.5
g/kg body weight), the second extract group received O. basilicum extract (1.5 g/kg body weight) and
EMF exposure at 50 Hz for 40 consecutive days,
whilst the third group received only EMF exposure for 40 consecutive days. At the conclusion of the
test period rat ovary tissues were removed from all
group members. Ovary tissue preparation was performed and analyzed for apoptosis.
Results: There was a significant increase in
apoptosis in EMF group when compared with
other groups (P<0.05). EMF has negative effect on
ovary histology in rats by increasing ROS. However, these side effects are less seen in the EMF
group that received O. basilicum extract. Conclusion: Therefore, it is recommended that usage of
O. basilicum extract in modern country has fewer
side effects of industrial as one of female cancer
(ovary cancer) problems.
Key words: Apoptosis, EMF, Ocimum basilicum, ovary.

Introduction
The antioxidant capacity of phenolic compounds, flavonoids, and foods rich in these compounds,
has been repeatedly demonstrated in various in
vitro and in vivo systems (1). Ocimum basilicum
(Basil) is an annual herb of the Lamiaceae family,
which is widely cultivated in Asia as a nourishing
food and herbal medicine. O. basilicum is widely
used in folk medicine to treat a wide range of diseases. For example, the aerial part of O. basilicum
is traditionally used as an antispasmodic, aromatic,
digestive, carminative, stomachic, and tonic agent.
O. basilicum has also been used externally for the
topical treatment of acne, insect stings, snake bites,
and skin infections (2,3).An electromagnetic field
(EMF or EM field) is a physical field produced by
electrically charged objects. EMFs affect the behavior of charged objects in the vicinity of the field.
The EMF extends indefinitely through space and
determines electromagnetic interaction (4,5). EMF
is one of the four fundamental forces of nature; the
others are gravitation, the weak interaction, and
the strong interaction. The EMF can be viewed as
a combination of an electric field and a magnetic
field. The increased use of power lines and modern
electrical devices is of concern as a public health
hazard, and chronic exposure to EMF has attracted
considerable attention. Exposure to EMF adversely
affects spermatogenesis by the Sertoli and Leydig
cells(6). Magnetic fields of 50 Hz also induce cytotoxic and cytostatic changes in the differentiating
spermatogonia of mice (7). Furthermore, the study
about effects of EMF in female rats showed: During the development of ovarian follicle in human,
recruitment of a cohort of follicles occur, with only
one destined to ovulate. In 2007 solimany rad and
roshangar conformed previous researchs that done
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by Gougeon and present the remainder of the cohort
undergoes atresia by uncertain stimuli and mechanisms. It appears that growth factors and related
peptides may are involved in this process (8-10).
It is suggested that follicular atresia in the ovary
results from apoptosis (11), The present study was
designed to investigate about protective effects O.
basilicum as anti-oxidanton ELF-EMF effects on
ovary cells apoptosis.
Material and Methods
A total of 40 female Wistar rats were maintained
for use in this study. Rats were housed together (10
per cage) and fed on a compact diet in the form of
granules and water. The diet contained all the essential ingredients, including, vitamins and minerals. The environmental conditions (temperature and
humidity) in all the animal holding areas were continuously monitored. Temperature was maintained
in the range of 23 °C and humidity was maintained
at 35–60%. Light was provided on a 12 h light/
dark cycle from 0700 h to 1900 h. All animals were
treated in accordance to the Principles of Laboratory Animal Care [NIH]. The experimental protocol was approved by the Animal Ethics Committee
in accordance with the guide for the care and use of
laboratory animals prepared by Tabriz University
of Medical Sciences. Rats were allocated to four
groups, a control group (n = 10) and three treatment
groups (n = 30). The first treatment group received
O. basilicum extract (1.5 g/kg body weight), the
second extract group received O. basilicum extract
(1.5 g/kg body weight) and ELF-EMF exposure
at 50 Hz for 40 consecutive days, while the third
group received only ELF-EMF exposure for 40
consecutive days. Animals were maintained under
standard conditions.
ELF-EMF-producing system
The equipment was based on the Helmholtz
coil, which operated following Fleming’s right
hand rule. The equipment produced an alternating
current of 50 Hz, which created an EMF of 80 G.
The intensity of the EMF was controlled using a
transformer. The equipment had two main parts.
In the first part, there were two copper coils placed
one above the other and separated by a distance
of 50 cm. A cylindrical wooden vessel was placed
2376

between the coils (the exposure area), the interior of which contained a chamber for holding the
caged experimental animals. The second part was
the transformer, which controlled the input and
output voltage using a voltmeter and the current
with an ampere meter. A fan was used as required, to prevent increases in temperature inside the
chamber. Four cages at a time were placed within
the chamber, with or ten rats per cage.
Surgical procedure
On day 40, a sodium pentobarbital solution (40
mg/kg) was administered intra-peritoneally as an
anesthetic, and the peritoneal cavity was opened
with a lower transverse abdominal incision. The
ovary tissues immediately were removed from the
control and experimental groups. The weight of
the testes for each group member was recorded.
Animals were then decapitated between 10:00 h
and 12:00 h.At the end of 4 weeks of treatment,
ovary was dissected from each rat ,24 h after the
last administration Then tissue preparation was
performed to investigate ,artery hyperemia and
ovarian cells apoptosis by TUNEL method.
TUNEL analysis of apoptosis
The in-situ DNA fragmentation was visualized
by TUNEL method (Khaki et al.,2008). Briefly,
dewaxed tissue sections were predigested with 20
mg/ml proteinase K for 20 min and incubated in
phosphate buffered saline solution (PBS) containing 3 % H2O2 for 10 min to block the endogenous peroxidase activity. The ovarian sections were
incubated with the TUNEL reaction mixture, fluorescein-dUTP (in situ Cell Death Detection, POD
kit, Roche, Germany), for 60 min at 37°C. The
slides were then rinsed three times with PBS and
incubated with secondary anti-fluorescein-PODconjugate for 30 min. After washing three times
in PBS, diaminobenzidine- H2O2 (DAB, Roche,
Germany) chromogenic reaction was added on
sections and counterstained with hematoxylin. As
a control for method specificity, the step using the
TUNEL reaction mixture was omitted in negative
control serial sections, and nucleotide mixture in
reaction buffer was used instead. Apoptotic cells
were quantified by counting the number of TUNEL stained nuclei per ovarian cross section. 100
cross sections of per specimen were assessed and
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the mean number of TUNEL positive dark brown
cells per each cross- section was calculated.
Extract preparation
Fresh basil was prepared from local shopping
in Tabriz. Superfluous materials were rub off
and were drained. Dried plants were steeped in
methanol (90°) Merck company, then extract were
exploited in vacuum condition. Prepared extract
were dried and used in maximum two days.
Measurement of Serum Total Antioxidant
capacity (TAC)
TAC was measured in serum by means of a
commercial kit (Randox Co-England). The assay
is based on the incubation of 2, 2’-azino-di-(3ethylbenzthiazoline sulphonate) (ABTS) with
a peroxidase (methmyoglobin) and hydrogen
peroxide to produce the radical cation ABTS+,
which has a relatively stable blue-green color, measured at 600 nm. The suppression of the color is
compared with that of the Trolox, which is widely
used as a traditional standard for TAS measurement assays, and the assay results are expressed as
Trolox equivalent (mmol/L).
Results
Our finding showed, ovarian apoptotic granulosa cells percentage significantly was decreased
following administration of O. basilicum extract
(1.5 g/kg body weight) in compared to the control
group(P<0.05). Exposed to 50 Hz of ELF-EMF
caused a significant increase in the apoptotic granulosa cells percentagees. When 50 Hz of ELFEMF was administrated together with O. basilicum extract (1.5 g/kg body weight).apoptotic gra-

nulosa cells percent was significantly decreased
(p < 0.05) in granulosa cells ,respectively Artery
hyperemia significantly decreased(p < 0.05) from.
These results Indicating the protective effect of O.
basilicum against ELF-EMF- induced granulosa
cells apoptosis, other results showed percentage
of large antral follicle and Ovary weight’s were
significantly decreased in groups with exposed to
50 Hz of ELF-EMF(p < 0.05) but following administration of O. basilicum extract (1.5 g/kg body
weight) can re uptake this decreasing, in other
hand large antral follicle in group that receiving O.
basilicum was significantly increased when compared to other study groups . artery hyperemia was
significantly increased in groups with exposed to
50 Hz of ELF-EMF(p < 0.05) and O. basilicum
(1.5 g/kg body weight) can modify this harmful
effect of ELF-EMF (Table 1).
Discussion
In fertility is one of the major problems in
match̕s life, about 35 percent of infertility is regard
to woman (12). The importance of many of these
factors is not yet clearly understood. A better understanding of underlying mechanisms in fertility
and better study results clarifying the effectiveness of nutritional and biochemical factors are important to improve diagnosis and treatment. Smart
choices for better foods might prevent body from
many diseases (13,14). It has been suggested that
lifetime of free radicals depended to electric and
magnetic fields at environmental levels and it may
extend the and result in DNA damage (6,15). EMF
by affecting biochemical reactions cause to product unpaired electron such as a superoxide ion,
nitrogen oxide and hydroxyl radical, ion channels,

Table 1. Granulosa cells Apoptosis, Large antral Follicle & Artery hyperemia percentage, TAC and
ovary weights of rats witch exposed to EMF and O. basilicum Extract.
O. basilicum +
(EMF)
11.05 ± 0.05
9.05 ± 0.05
1.40 ± 0.371
1.5 ± 0.01
1.1 ± 0.05

O. basilicum
(1.5 g/kg body weight)
3.45 ± 0.01
13.25 ± 0.05
1.57 ± 0.73
0.04 ± 0.03
2.01 ± 0.05

EMF
(50Hz)
15.33 ± 0.05
05.01 ± 0.05
1.00 ± 0.01
3.90 ± 0.05
0.75 ± 0.05

control

groups

4.01 ± 0.03
10.05 ± 0.05
1.50 ± 0.05
0.05 ± 0.01
1.8 ± 0.05

Granulosa apoptotic cell (%)
Large antral Follicle (%)
Ovary weight’s(Gram)
Artery hyperemia (%)
TAC(mmol/ml)

Data are presented as mean ± SE.
 Significantly different at P < 0.05 level (compared with the control group).
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synthesis of macromolecules could have a harmful
effect on cellular metaboli sm and cause to cells
damages (15-18).Plants and natural products are
extensively used in several traditional systems of
medicine, so screening these products for radioprotective compounds has several advantages,
because they are usually considered non-toxic
and are widely accepted by humans. Many natural antioxidants, whether consumed before or after radiation exposure, can confer some level of
radioprotection. In addition to beneficial effects
accrued from established antioxidants, such as,
vitamin C and E, and their derivatives, vitamin A,
beta carotene, curcumin, Allium cepa, quercetin,
caffeine, chlorogenic acid, ellagic acid, and bixin,
protection is also conferred by several novel molecules, including, flavonoids, eppigallocatechin,
and other polyphenols (19-22). the findings of
the present study indicate that ELF-EMF cause to
apoptosis of granulosa cells and this is responsible
for initiation of follicular atresia and degeneration. In this study EMF could significantly increasing arteriole hyperemia and decreasing in ovary
weights and number of large antral follicles, so
it seems EMF as an environmental factor, could
disturb folliculogenesis by inducing apoptosis in
granulosa cells. Regarding the universal increase
of infertility rate (23), further studies are needed
to clarify the relation between EMF exposure
and infertility in mammals.EMF-induces as one
apoptosis agent in alterations in the oocyte and
could be considered as a pre apoptotic status of
oocyte. Irregular morphology of nucleus could
be an indication of changes in nuclear skeleton.
A change in cytoskeletal proteins and degradation of nuclear lamin is considered as a trigger of
apoptosis cascade (24).Although the mechanisms
underlying follicular reversible or irreversible cell
damage are not well known at this time, DNA damage, which can be initiated by oxidative stress
such as free radicals role, it has been proposed as
a possible mechanism that leads to the activation
of the apoptotic cascade in atretic follicles (25).
In support of this idea; it is shown that EMf has a
pro-oxidant effect (26) and it is proposed that the
effect of EMF is mediated by production of free
radicals (22). According to Peluso et al in 1977,
graulosa cells in atretic follicles undergo nuclear
condensation and cytoplasmic blebbing. Based on
2378

roshangar & solimany rad research in 2007 type of
changes occurred in EMF-exposed granulosa cells
and followed by appearance of apoptotic bodies, a
characteristic of late apoptosis. Our findings well
agrees with pro-oxidant effect of EMF (26) and
that, oxidants are well known apoptosis-inducing
factors (27-29). A disturbance in the pro-oxidant/
antioxidant system has been defined oxidative
stress. Reactive oxygen species (ROS) are very
reactive molecules ranked as free radicals owing
to the presence of one unpaired electron such as
a superoxide ion, nitrogen oxide and hydroxyl
radical, administration of this extract able to counterbalance the negative effect of ELF-EMF on
ovary tissue. previous study showed that 2 hours
of 60 Hz EMF exposure immediately altered the
metabolism of free radicals, decreased SOD activity in plasma, decreased GSH content in the
heart and kidney, but did not induce immediate
lipid peroxidation(21), EMF is able to generate destructive reactive oxygen species including
superoxide, hydrogen peroxide and hydroxyl radical and frequently used to produce oxidative
and necrotic damages(20). The role of EMF in the
induction of apoptosis and oxidative damage has
also been reported. This could be indicative of free
radical scavengering properties of Ocimum basilicum (30). The results of other study showed the
anti-oxidant ability of Ocimum basilicum in the
enhancement of protective effects of EMF exposures rats resulting from decrease of apoptosis in
testis and vein congestions decreasing. This study
demonstrated that the administration of Ocimum
basilicum can overcome reproductive toxicity of
EMF effects. In conclusion This natural extract
(Ocimum basilicum) as an anti-oxidant can protect ovary tissue and follicles and it also able to
reduce apoptosis in ovary tissue.
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Therapeutic effect and safety of internal fixation
via anterior lateral approach in treatment of close
vertical plane pilon fracture
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Abstract
Objective: To evaluate the therapeutic effect
and safety of internal fixation via anterior lateral
approach in treatment of close vertical plane Pilon
fracture.
Methods: From Jan. 2008 to Jun. 2012, 34 patients (19 male and 16 female, 19-64 years old)
with close vertical plane Pilon fracture were treated with internal fixation with locking plate via
anterior lateral approach. According to Ruedi-Allgowe typing method, 9 patients were type I, 17
patients were type II and 8 patients were type III.
Results: All the patients were followed up for
6 to 24 months (12±4.7 months on average). In all
the 34 patients, bone union was achieved in 32 patients, and the healing time ranged from 3 months
to 9 months (5.2±3.7 months on average). The therapeutic efficacy was excellent in 16 patients, good
in 15 patients, acceptable in 2 patients and bad in
1 patient. The good rate of therapeutic effect was
91.2%, and there was no looseness and falling out
in internal fixations, no bone infection and other
complications.
Conclusion: The strategy of internal fixation via
anterior lateral approach in treatment of close vertical plane Pilon fracture is safe and effective. It can
provide useful information for clinical application.
Key words: Pilon fracture, internal fixation,
therapeutic effect and safety.
Introduction
Pilon fracture, as one of the most challenging
fractures, is a kind of distal tibial fracture involving
tibiotalar articular surface. Severely comminuted
distal tibial articular surface, bone defects, distal
cancellous bone compression, and often complicated with lower fibula fractures and severe soft

tissue contusion are the clinical manifestation of
Pilon fracture. The fixing way of Pilon fracture has
always been controversial. Here we reported 34
patients with close vertical plane Pilon fracture admitted in Orthopedics Department of our hospital
from January 2008 to June 2012. All the patients
were treated by internal fixation via anterior lateral
approach, of which efficacy was also confirmed.
Material and Methods
General information
Thirty-four patients with close vertical plane
Pilon fracture admitted in Orthopedics Department of our hospital from January 2008 to June
2012 were enrolled, including 19 males and 15 females with 19 to 64 years old (47 ± 7.9 years on
average). The causes of fractures comprised of 12
cases of falling injury, 11 cases of traffic accidents,
7 cases of injury by crashing objects, and 4 cases
of ground falls, and there were 18 cases of left side
fracture and 16 cases of right side fracture. According to Ruedi-Allgowe typing method, 9 cases
were type I, 17 cases were type II and 8 cases were
type III. All the patients were taken post-anterior
and lateral X-ray films on ankle and lower tibia
and fibula, and then emergency surgery was carried out or basic treatment of calcaneal traction, cast
immobilization and dehydration for detumescence
were performed before elective surgery [1].
Operation procedures
Combined spinal epidural anesthesia or general
anesthesia was applied. The patients were in a supine position after anesthesia success, and routine
disinfection shop towels and tourniquets were used.
Fibula internal fixation was firstly performed in patients with fibular fracture, in order to restore fibular
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length to determine the length of tibia and to avoid
affecting the stability of ankle joint. A longitudinal
incision about 15 cm was made along with the interior edge of distal fibula at the anterolateral lower
leg. Cutting the skin, subcutaneous tissues, deep
fascia, exposing superior extensor support ligament
and cutting, isolating the third peroneal muscle for
internal traction of its tendons and extensor digitorum longus tendons, cutting the periosteum and
joint capsule, dissecting subperiosteal to expose anterolateral distal tibia, the fracture of tibial articular
surface as well as the leading edge of tibiofibular
joint, and bluntly separating to the outside and inner
rear side of the ankle [2]. The anterior tibial artery
and peroneal nerve should be protected during the
separation process above. The bulk fracture fragments were reset to try to restore their anatomical
location using talus as a reference, or reset the tibial
articular surface according to chaput nodule. Temporary fixation was performed with Kirschner after
reset, and appropriate hollow screws were applied
for fixation after satisfactory reset confirmed by
bedside X-ray. Bone graft was used on bone defects
to restore the flat articular surface. Finally, locking
plate was used for internal fixation to repair joint
capsule and ligaments, suturing and placing a suction drainage tube, bandaging with a sterile dressing
and fixing with plaster.
Postoperative treatment
The postoperative treatment comprised of postoperative immobilization, routine use of antibiotics, asking the patients to lift the injured leg,
giving repercussive drugs, asking appropriate toe
activities at 3 to 4 days after operation, and plaster
fixation for 2 to 3 weeks. The patients were guided
for ankle functional exercise after wound healing
and weight-bearing should be avoided in early
stage. Post-anterior lateral X-ray films were periodically reviewed, and continuity callus suggested
weight-bearing exercise. Appropriate to increase
of weight was allowed until the X-ray showed the
fracture healed well.
Efficacy evaluation standards
On the basis of post-anterior lateral X-ray
films, the evaluation was carried out by using the
ankle symptoms and function scores developed
by Mazur et al [3]. Excellent: ankle non-swelling,
2382

free movement and normal gait with score more
than 92 points; Good: slight ankle joint pain, activity equivalent to three-quarters of the normal,
and normal gait with score from 87 to 92 points;
Acceptable: ankle pain, activity equivalent to half
of the normal, normal gait, and need to take antiinflammatory drugs with score from 65 to 86 points; Poor: ankle swelling and pain, activity equivalent to half of the normal, and limp with score
less than 65 points.
Results
All the patients were followed up for 6 to
24 months (mean 15 ± 4.7 months). 32 patients
showed bone healing, and the healing time was 3
to 9 months (mean 5.2 ± 3.7 months). The callus
was not observed after 6 months in 2 patients and
the fracture fragment absorption was apparent,
considering nonunion fracture. After the injection
of autologous red bone marrow, the bone healing
was observed at the 9 months and 11 months after
operation, respectively. According to the efficacy
evaluation standards above, the efficacy of the 34
patients was as follows: excellent in 16 patients,
good in 15 patients, acceptable in 2 patients, and
poor in 1 patient with a good rate of 91.2%. The
1 patient with poor efficacy was due to severe articular comminuted fracture and articular surface
still not smooth after repair, which lead to joint
pain, obvious limp, and ankle joint degeneration
shown by X-ray films. All patients had no loosening or shedding of internal fixation, and no bone
infection or other complications occurred. The
typical case was shown in Figure 1 and Figure 2.
Discussions
Pilon fractures is a kind of distal tibial 1/3
fractures involving tibiotalar articular surface with
the features of severely comminuted distal tibial articular surface, bone defects and distal cancellous bone compression, which make clinical
treatment more difficult. The treatment of Pilon
fracture has always been controversial, mostly
focusing on different perspectives on the choice of
fixation and operation time.
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Surgical timing
Pilon fractures are often complicated with
varying degrees of soft tissue injury, and surgical efficacy is dependent on the control of local
complications to some extent [4]. Therefore, if patients with severe soft tissue injury, the treatment
for which should be prior to fracture surgery, and
traction, manual restoration, elevation of injured
leg to make the ankle in a neutral position, restoring limb length, and alleviating limb swelling
should be carried out. After the local conditions
improve, then open restoration was performed [5].
Avoiding surgery in the acute phase of soft tissue
injury is helpful to reduce postoperative soft tissue
complications, bone infection, bone nonunion and
other complications, and provides a good biological environment for bone healing after surgery.
For open fractures, early debridement and external
fixation are generally recommended, which can
delay the reconstruction of bone and soft tissues [6].
Figure 1.

Figure 2.

Surgical approach
The choice of surgical approach determines
the exposure way and internal fixation placement of fracture [7]. Some studies believe that the
vertical plane Pilon fractures is associated with
high-energy mechanism of injury [8], and the high
energy injury caused Pilon fractures belong to the
AO classification type C3 fractures [2]. In clinical
practice, the fracture pieces of this type of fracture often locate in the anterolateral tibial epiphysis,
and anterolateral surgical approach is helpful to
reset fractures and placing fixtures. Some literatures reported anterolateral surgical approach for severe Pilon fractures obtained good efficacy [2, 9-11].
In this study, we adopted the anterolateral surgery
approach, the range of operation field was well
exposed, and anterolateral L-shaped locking plate
was also easily placed. All the 34 patients achieved satisfactory efficacy.
Fixation
The choice of fixation ways has been controversial [12]. In recent years, the clinical application of internal fixation or limited internal fixation achieves
good efficacy [13-14]. It is generally believed that as
long as the articular surface fractures are not severe,
open reduction and internal fixation is recommended. In this study, we use locking plates for internal
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fixation. 32 patients achieved bone healing with a
therapeutic good rate of 91.2%, and no loosening
and shedding of internal fixation or bone infections
occurred. We believe that locking plate fixation has
several advantages, including: 1. The locking plate
is designed according to the anatomical structure of
the fracture site, and do not need precise shaping to
facilitate placement in surgery; 2. The screws are
threaded so that it can work closely with the steel
plate, and the angle between the screws and steel
plate may play a stabilizing role. It is suitable for
patients with comminuted fracture and osteoporosis, and functional exercise can be carried out in
early postoperative period; 3. The steel plate neither
affects local soft tissue injury, nor generates pressure on the bone. No periosteal stripping procedure
and less bleeding maximize the protection of the
blood supply of the fracture site, which is helpful
for fracture healing; 4. Locking plate has pressure
screw holes and suture screw holes, and lag screws
can be used to restore the fracture and fracture fragments. The temporarily fixation by steel needle
is available after restoration, and is in accordance
with biomechanical principles [15].
Taken together, the clinical treatment of Pilon
fracture is complicated and specific. Comprehensive evaluation of patient’s condition is necessary
for the development of rational therapeutic strategies. We used anterolateral surgical approach and
locking plate fixation in treatment of 34 patients
with close vertical plane Pilon fracture, and 32 patients achieved bone healing with therapeutic rate of
91.2%. No loosening and shedding of internal fixation, bone infection and other complications occur.
The treatment strategy is a safe and effective way
for clinical reference.
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Abstract
Background and objectives: Liver injury induced by viruses, toxic chemicals, certain drugs
and environmental pollutants, has been on the
increase for the past few decades and recognized
as a toxicological problem. Carbon tetrachloride
is a xenobiotic that produces hepatotoxicity. Mushroom characteristically contains much different
biological activities as various degrees of immunity, lowering antitumor and other beneficial or
therapeutic health effect without toxicity. The present study was carried out to investigate the hepatoprotective effect of mushroom against carbon
tetrachloride intoxication in rats. Dried mushroom
(shiitake “Lentinus-edodes) grind mushroom at
concentration (5 and 10 %) showed significant hepatoprotective activity against carbon tetrachloride induced hepatotoxicity in rats by normalizing
the levels of serum AST, ALT, ALP, T. Protein , Albumin , Globulin and A:G ratio. Dried mushroom
improved the Glucose, Cholesterol and Triglycerides content levels in a dose dependent manner.
Gross necropsy and histopathological examination further confirmed the hepatoprotective effects
of mushroom (shiitake “Lentinus-edodes). This is
the first report on hepatoprotective effects of mushroom (shiitake “Lentinus-edodes). The present
study showed that mushroom (shiitake “Lentinusedodes) was able to prevent or reduce the severity
of carbon tetrachloride -induced liver injury.
Key words: Carbon tetrachloride, mushroom,
hepatotoprotective, histopathological, liver function.
Introduction
The liver plays an important role in the detoxification of foreign substances, in the secretion of
bile for digestion, and in the metabolic functions

of various nutrients including carbohydrates, proteins, and fats Saleem et al., (2010). Hence, chronic liver injury has serious medical consequences.
A common chronic disease known as liver fibrosis
may lead to end-stage liver cirrhosis and liver cancer Ao et al., (2009). Excessive consumptions of
alcohol and viral infections are the most common
risk factors for liver diseases in developed countries, while environmental pollution, hepatic
viruses, parasitic infections, and chemotherapeutics are the main factors known to cause hepatic
damage in developing countries Alshawsh et al .,
(2011). In spite of medical advances, conventional
medicinal approaches have undesirable adverse
effects, lack efficiency, and are costly, especially
for patients in developing countries Stickel and
Schuppan (2007). Elimination of risk factors and
alleviation of liver fibrosis are the most common
approaches to prevent liver deterioration Brenner
et al., (2000). Therefore, there is an urgent need
for safe alternative therapeutics to treat liver pathology. Many natural products are being targeted
for liver disease prevention and/or treatment Saleem et al., (2010). In recent years, mushrooms
have been investigated for their potential for treating liver diseases Ao et al., (2009) and Shi et
al ., (2008). A mushroom is “a macrofungus with
a distinctive fruiting body, which can be either
hypogeous or epigeous, large enough to be seen
with the naked eye and to be picked by hand”
Chang and Miles, (1992). Mushrooms have been
traditionally valued for their nutritional and pharmaceutical properties Omar et al., (2011). Mushrooms have been a major component of Chinese
folk medicine since ancient times and it is only
quite recently that scientists have begun investigating their bioactive compounds and health modulating mechanisms Lindequist et al., (2005). In
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Chinese traditional medicine, mushroom extracts
are mixed with herbs in different combinations
to treat various medical disorders Diyabalanage
et al., (2008). Mushrooms have a huge potential
in drug and nutraceutical development. They possess a wide range of pharmacological activities
and thus can be considered a functional food. A
large number of compounds with antimicrobial,
antiviral, antioxidant, antitumor, antiallergic, antiinflammatory, antiatherogenic, immunomodulating, hypoglycemic, hepatoprotective, and central
activities has been characterized and isolated from
mushrooms Lindequist et al., (2005) and Preeti et
al., (2012). The dried fruiting bodies of mushrooms and extracts of mycelia grown in solid substrate and liquid fermentations are marketed as
supplements in the form of powders, capsules, or
tablets Wasser, (2005). It was the aim of this work
to explore the hepatoprotective effect of Mushroom (shiitake “Lentinus-edodes) against CarbonTetrachloride-Induced Liver Injury in Rats.
Materials and Methods
Mushroom white button mushroom (shiitake “Lentinus-edodes): Mushroom obtained from
Local - market as dry grind before mixed with ration and kept in dry clean plastic bags.
Carbon tetrachloride (Ccl4): Carbon tetrachloride (99.9 purity) was purchased from Sigma
Chemical Company. It used in (50ml Ccl4/50 ml
propylene glycol) twice/week, subcutaneously
injection according to Borah et al., (2004).
Animals
Thirty mature male Albino rats of sparague
Dawley strain of an average body weight 150 ±
10g were obtained from the laboratory of animal
King Fahd Center for Medical Research, Jeddah,
Saudi Arabia. Rats were fed on standard ration
supplying the essential vitamins, trace elements
and water supply was given ad libitum.
Experimental design
Six equal groups each of five rates were housed
in wire cages in a room temperature maintained at
25oC± 2 and kept under normal healthy conditions.
All rats and food consumption weight every week
for determination the body weight gain and food in2386

take. Rats of first group (GI) kept as control negative
(normal control) and fed on basal ration. Rats of the
second group (G2) were used as positive control,
fed on basal ration and was injected subcutaneously
by (0.1 ml/100 g b. wt.) Ccl4 S / C twice week for
two weeks. Rats of the third group (G3) fed on basal
ration mixed with grind dried mushroom at concentration 5% for 30 successive days. The fourth Group
(G4) fed on basal ration mixed with 10% grind dried
mushroom for 30 successive days. The fifth Group
(G5) were fed on basal ration mixed with grind dried mushroom at concentration 5% for 30 successive
days and at same time injected subcutaneously by
(0.1 ml/100 g b.wt.) Ccl4 S/C twice week for two
weeks. Rats of sixth group (G6) were fed on basal
ration mixed with grind dried mushroom at concentration 10% for 30 successive days and at same time
injected subcutaneously by (0.1 ml/100 g b.wt.) Ccl4
S / C twice week for two weeks.
Blood samples
At the end of the experimental period blood
samples collected from the animal eye plexuses.
Each sample was collected into both heparinized
tubes to obtain the plasma and into a free coagulation dry clean centrifuge glass tube to prepare
serum. Blood samples were left for15 min at room
temperature, and then the tubes were centrifugated for 15 min at 3000 r.p.m for 10 minute. Serum
samples were separated and used for determination of different biochemical parameters. After
collection of the blood samples, all rats were sacrificed to collect the liver for histopathological.
The gain in the body weights was calculated by
the body weight gain = initial weight- final weight.
Biochemical parameters
Serum glucose was determined according to
Trinder (1969). Serum cholesterol profile, total
(TC) as Waston (1960) and triglycerides (TG)
according to Fossati and Prencipe (1982) methods described by, respectively. Liver functions,
Alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) activities were assayed
by the method of Bergmeyer and Harder (1986),
alkaline phosphatase (ALP) was measured using
the method of Varley et al., (1980). Total protein
and albumin were determined by using the methods described by Sonnenwirth and Jaret, (1980)
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and Drupt (1974). Serum globulin was calculated
by subtracting serum globulin from total protein.
Albumin/globulin ratio Calculation by division of
albumin/globulin.
Pathological studies
Liver tissue specimens were collected from all
groups at the end of experiments (30 days), ‘immediately after sacrifice of rats and fixed in 10% neutral buffered formalin dehydrated in alcohol, cleared in xylol and embedded in paraffin sections of 4µ
thickness were prepared, stained by Hematoxylene
and Eosin (H&E) (Yoon et al., 2001).
Statistical analysis
Results are expressed as mean ± standard deviation (SD). Differences between means in different groups were tested for significance using a
one-way analysis of variance (ANOVA) followed
by Duncan’s test and P value of 0.05 or less was
considered significant. Comparative of means
were performed according to least significant
differences test (LSD) according to (Snedecor,
1969) using SPSS 14 (2006) .
Results
The present study was carried out to elucidate
the nutritional and protective effect of dried mushroom (shiitake “Lentinus edodes) in normal and
on carbon tetrachloride (Ccl4) induced cytogenicity
and liver injury, using two concentrations of dried
mushroom for 30 days in male albino rats. The tested parameters were chemical constituents and histopathological examination of liver in normal rats

and rats injected with Ccl4. Their effects and constituents are registered in tables and Photograph.
Effects of injected with Ccl4 on food intake
and body weight gain: Effect of feeding on ration mixed with dried mushroom (5 and 10 g / 100
gm ration) for 30 successive days with or without
subcutaneous injection of carbon tetra-chloride
(twice / week for two weeks) on food intake and
body weight gain are recorded in table (1). Food
intake and body weight gain was significantly
increased in rats feed on ration mixed with dried
mushroom (5 and 10 g / 100 g) when compared
with other groups, while the group injected Ccl4
showed significantly decreased. The groups feed
on dried mushroom at both concentration with
injection of CCl4 improved the body weight gain
and food intake and showed significantly increased when compared with group subcutaneous
injection of CCl4.
Effects of injected with Ccl4 on relative organ
weight of liver organ: There was no differences in
relative organ weight in rats feed on ration mixed
with dried mushroom (5 and 10 %), and rats injected subcutaneously Ccl4 compared with control +
ve group (Table1).
Effects of injected with Ccl4 on serum glucose,
triglyceride and cholesterol concentration: There
was no change in concentrations of serum glucose
of rats given dried mushroom, but glucose concentrations were significantly higher in the serum of
rats subcutaneously injected with Ccl4. Rats feed on
ration mixed with dried mushroom (5 and 10 %)
and injected Ccl4 showed significantly decreased in
glucose concentration than other groups. Triglyce-

Table 1. Food intake (g), body weight gain (g) and relative liver weight of rats fed diets containing
mushroom without and with CCl4 (n = 5).
Dose (g/100g food)

Control (-ve)
Ccl4 (+ve)
Mushroom
Mushroom
Mushroom + Ccl4
Mushroom + Ccl4
F-calculated
LSD

0.1 ml
5
10
5+ 0.1
10+ 0.1

Food intake (g)
3504.8 ± 70.8a
2630 ± 75.17b
3876 ± 78.78ce
4454 ± 71.87d
3772 ± 69.531e
3960 ± 69.64e
70.5 #
211.352

b.wt. gain (g)
46.24 ± 1.615a
28.94 ± 1.71b
74.76 ± 1.835c
95.54 ± 2.01d
53.08 ± 2.505e
63.7 ± 3.23f
109.033 #
6.478

Liver %
2.74 ± 0.08 a
2.87 ± 0.025 a
2.79 ± 0.01 a
2.28 ± 0.01 b
2.68 ± 0.007a
2.702± 0.29 a
2.822#
0.358

# Significant at P < 0.05 using ANOVA test.
a, b, c, d, e, f, insignificantly different between two comparison groups within the same letter and column using Least Significant Different (LSD)test at P < 0.05.
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ride and cholesterol concentrations did not induce
changes in the serum of rats given dried mushroom than the control –ve group. Serum triglyceride
and cholesterol concentrations were increased in
groups injected with Ccl4 compared with control –
ve group. Groups feed on ration mixed with dried
mushroom (5 and 10 %) and injected Ccl4 showed
significant decrease in triglyceride and cholesterol
values compared with the control group((+ve). This
is showed in Table (2).
Effects of injected with Ccl4 on liver function:
The obtained results showed that feeding on ration
mixed with dried mushroom (5 and 10 g / 100 g ration) did not induce changes in serum AST , ALT and
ALP when compared with control –ve group. The
CCl4 intoxication significantly elevated the ALT,
AST and highly significant increase in the activity
of serum ALP as compared to control group (C –ve)
(Table 3). Feeding on ration mixed with dried mushroom (5 and 10 g / 100 g ration) with injected Ccl4

of rats at a dose of 0.1 ml /100 g b.wt. produced
significant decrease of AST, ALT and ALP when
compared with control group and directed toward
normal (C –ve). It was clear from table (3).
Effects of injected with Ccl4 on serum protein:
The obtained results showed that feeding on ration mixed with dried mushroom (5 and 10%) did
not induce changes of serum total protein, albumin,
globulin and A: G ratio when compared with control –ve group. The CCl4 intoxication showed significantly decreased serum protein, albumin, and
globulin and A: G ratio. Feeding on ration mixed
with dried mushroom ( 5 and 10 % ) with injected
Ccl4 caused significant increase in total protein, albumin, globulin and A:G ratio, directed toward normal as compared with control (-v)group (Table 4).
Pathological effects: Figure (1) showed the
Control (-ve), untreated rat group revealed a normal histological structure of hepatic lobule (Slide
1). Meanwhile, (Slide 2), rats injected Ccl4 (con-

Table 2. Mean values of serum glucose, triglycerides and cholesterol in rats fed diets containing mushroom without and with Ccl4 (n = 5).
Control (-ve)
Ccl4 (+ve)
Mushroom
Mushroom
Mushroom +Ccl4
Mushroom + Ccl4
F-calculated
LSD

Dose (g/100g food) Glucose (mg/dl) Cholesterol (mg/dl)
113.52 ±5.66a
136.00 ±5.05a
0.1 ml
148.16 ±2.95b
241.15 ±8.369b
5
111.2 ±4.37a
132.88 ±1.227a
a
10
113.42 ±6.39
146.53 ±10.44a
5+ 0.1 ml
130.04 ±6.7c
192.93 ±11.06c
a
10+ 0.1 ml
104.48 ±5.2
148.88 ±15.09a
8.949#
19.396#
15.632
28.129

Triglycerides (mmol/L)
4.38±0.38a
6.41 ±0.38b
4.29 ±0.22a
4.31 ±0.31a
5.36 ±0.27cd
4.64 ±0.207ad
7.74#
0.883

# Significant at P < 0.05 using ANOVA test.
a, b, c, d, e, insignificantly different between two comparison groups within the same litter and column using Least Significant Different at P < 0.05.

Table 3. Mean activities of transaminases (AST&ALT) and alkaline phosphatase (ALP) in the serum of
rats fed diets containing mushroom without and with Ccl4 (n = 5).
Dose (g/100g food)

Control (-ve)
Ccl4 (+ve)
Mushroom
Mushroom
Mushroom + Ccl4
Mushroom + Ccl4
F-calculated
LSD

0.1 ml
5
10
5+ 0.1 ml
10+0.1ml

AST (u/l)
25.26± 0.327de
49.43 ± 0.232a
24.4 ± 0.203d
26.19 ± 0.37e
33.008 ± 0.36b
31.27 ± 0.579c
657.463#
1.067

ALT (u/l)
11.896 ± 0.414d
25.645 ± 0.186a
11.441 ± 0.089d
10.64 ± 0.119d
16.42 ± 0.446b
14.22 ± 0.962c
142.115#
1.383

Alkaline Phosphatase (u/l)
41.78 ± 1.816d
84.748 ± 2.53a
40.76± 2.68d
40.55 ± 1.197d
72.839 ± 2.5b
51.25 ± 1.64c
79.37#
6.2096

# Significant at P < 0.05 using ANOVA test.
a, b, c, d, e, insignificantly different between two comparison groups within the same letter and column using Least Significant Different at P < 0.05.
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Table (4). Mean activities of liver function, total serum protein, albumin, globulin and albumin: globulin ratio (A: G ratio) in the serum of rats fed diets containing mushroom without and with Ccl4 (n = 5).
Control (-ve)
Ccl4 (+ ve)
Mushroom
Mushroom
Mushroom + Ccl4
Mushroom + Ccl4
F-calculated
LSD

Dose (g/100g food) T. Protein (g/dl) Albumin (g/dl) Globulin (g/dl)
7.47 ± 0.396 a
3.76± 0.33 ac
3.64 ± 0.098 ac
0.1 ml
5.21 ± 0.43 b
2.21 ± 0.15 b
2.757 ± 0.199b
a
a
5
7.12 ± 0.59
3.995 ± 0.16
3.32 ± 0.17a
10
7.41 ± 0.5 a
3.83 ± 0.28 ad
3.438 ± 0.13a
a
cd
5+ 0.1 ml
6.77 ± 0.33
3.195 ± 0.22
3.593 ± 0.12a
10+0.1 ml
7.16 ± 0.66 a
3.43 ± 0.2 a
3.773 ± 0.13c
2.885#
7.889#
6.147#
1.447
0.678
0.424

A:G ratio
1.126± 0.096ac
0.764 ± 0.064b
1.363 ± 0.13ac
1.09 ±0.087abc
0.89 ± 0.138ac
.954 ± 0.058ab
2.986#
0.339

# Significant at P < 0.05 using ANOVA test.
a, b, c, d, e, insignificantly different between two comparison groups within the same litter and column using Least Significant Different at P < 0.05.

trol + ve) showed liver necrosis and fibrosis of the
centrilobular hepatocytes with of focal areas of
intracytoplasmic vacuolar degeneration, whereas liver of rat from all groups mushroom + Ccl4
showed, slight kupffer cells activation (Slide 3).
In addition, liver of rat from all groups mushroom
showed no changes with apparent normal hepatocytes (Slide 1).
Figure 3. Mushroom (5 or 10 gm) + Ccl4
Discussion

Figure 1. Control (-ve)

Figure 2. Control (+ve)

Mushroom (Lentinus edodes) has long been
known to be endowed with beneficial and diverse activity. The present study was carried out to
elucidate the hepatoprotective effect of Mushroom (shiitake “Lentinus-edodes) against Carbon
Tetrachloride-Induced Liver Injury in Rats.
It is generally believed that carbon tetrachloride ( Ccl4 ) hepatotoxicity results from the bioactivation of the Ccl4 molecules to the trichloromethyl
toxic free radical by certain isozymes of cytochrome P450 ( CYP – 450 ). Once the trichoromethyl
radical is formed, it reacts with molecular oxygen
to form the highly toxic peroxy radical which then
attacks cell membrane lipids to propagate a chain
reaction leading to initiation of lipid peroxidation
and break down of membrane structure (Youssef,
2000 and Kalava and Menon 2012).
Effects of injected with Ccl4 on food intake and
body weight gain: Feeding of dried mushroom at
both concentrations for 30 successive day’s signifi-
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cant increase in body weight gain and food intake.
These findings correlated with those obtained by
Hush et al., (2006), but our results were disagree
with the results of Fukushima et al., (2001) who
reported that there did not change in body weight
gain and Hong et al., (2007) who recorded that
feed on mushroom decrease body weight in mice
and rats. Subcutaneous injection of Ccl4 caused a
significant decrease in body weight gain and food
intake. These results are in agreement with Lee et
al., (2007) who reported that injection of Ccl4 was
significantly decreased body weight gain and food
intake. Feeding on dried mushroom with injection
Ccl4 seemed to alleviate the inhibitory effect of Ccl4
on body weight gain and foods intake. Moreover,
the beneficial effect of antioxidant administration
against Ccl4 poisoning with respect to body weight
observed in the present study confirms previous results obtained by Aneja et al., (2005) who concluded that feeding rats with antioxidants could play
an important role as a prophylactic against the toxic
effects of Ccl4. Hesx et al., (2006) found that mushroom contain several compound such as polysaccharide, polysaccharide – peptide complex and phenolic components proposed and flavonoids to be
responsible for this antioxidant effect.
Effects of injected with Ccl4 on serum glucose, triglyceride and cholesterol concentrations: The
present results revealed that was no changes in
concentrations of serum glucose of rats given dried mushroom, while glucose concentrations were
significantly higher in the serum of rats subcutaneously injected with Ccl4. On other hand rats feed or
ration mixed with dried mushroom (5% and 10%)
with injected Ccl4 showed statistically decreased
glucose concentration than control + ve group(Ccl4
alone). Our results are disagree with Yang et al.,
(2006) and Khatun et al., (2007) who reported that
mushroom significantly reduced blood glucose,
without any deleterious effect on liver and kidney.
The effect of mushroom may be investigated in a
large sample for a longer duration to evaluate its
efficacy and toxicity, while Hemmings and Song
(2005) who found that Ccl4 (alone) treatment effected a 25% reduction in plasma glucose levels.
Triglyceride and cholesterol concentrations did
not induce changes in the serum of rats given dried mushroom than the control –ve group. Our results are in agreement with Hong et al., (2007) and
2390

Khatun et al., (2007), concerning the changes in
triglyceride and cholesterol concentration a significant decrease were recorded in hypercholesterolemia of mushroom. The present results revealed
that triglyceride and cholesterol concentration
showed significantly increased in serum of rats’
injected Ccl4, this result agreement with AbdelHamid (2006) study which observed increase in
the concentrations of triglyceride and cholesterol
in the serum of rats injected with Ccl4.
Effects of injected with Ccl4 on liver function:
On regard to the present study, feeding on ration
mixed with dried mushroom at both concentrations
( 5 and 10 g / 100 g ration ) did not induce changes
in AST and ALT when compared with control –ve
group, these results are in agreement with JayaKumar et al., (2006) and Lakshmi et al., (2006) who
found administration of mushroom to male wister
rats for 4 days resulted in significantly elevated in
GOT and GPT and in agreement with Yang et al.,
(2007) who reported that administration of GAE &
CCE showed decrease in the activities of AST and
ALT. Injection of rats with Ccl4 led to significant
increase of both AST and ALT enzymes, as compared to control group (C –ve). It is believed that the
most accepted hypothesis of hepatotoxicity for Ccl4
is the bioactivation of Ccl4 molecules to the trichloromethyl toxic free radical by certain is coenzymes
of cytochrome P – 450. When Ccl3 is formed, it leads to lipid peroxidation of the polyunsaturated fatty
acid in cell membranes, break down of membrane
– structure and leading to the release of microsomal corboxyal esterase and other enzymes, such as
amino transferases in to the extra cellular compartments including serum (Wong et al., 1998 ). These
results agree with previous studies of Jayakumar et
al., (2006) and Raja et al., (2007). Who reported
that feeding on Ginkgo biloba, shiitakii, Cytisus
scoparius and Oyster mushroom with injection of
Ccl4, there was a remarkable improvement of AST
and ALT levels and revealed to near normal. These
results suggest that feeding on mushroom is able
to significantly alleviate the hypatotoxicity induced
by Ccl4 in the rat.
Serum ALP activity: Alkaline phosphatase activity in groups feeding on ration mixed with dried
mushroom NOAEL (no observable effective level) changes for serum ALP compared to control
–ve group, these results are agreement with Hesx
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et al., (2006) and Jayakumar et al., (2006) who reported that feeding on mushroom (Ginkgo biloba),
oyster mushroom and Ganoderma lucidum extract
tend to insignificant changes in hepatic enzyme.
Increased with rats injected Ccl4 and this is agreement with Ogeturk et al., (2004).
In general alkaline phosphatase (ALP) is present in nearly all tissues of the body utilizing
glucose for energy, so it is in the group with low
specificity. It is present at high concentration in
osteoblasts, liver, gastrointestinal mucosa, renal
tubules and spleen, so its elevation may be due to
liver diseases, renal diseases or gastrointestinal lesions (Benjamin, 1979).
Feeding of dried mushroom with injected Ccl4
significantly decreased the ALP activity when
compared with control + ve group (Ccl4 group).
These results may attribute to the presence of antioxidants of mushroom which had important beneficial effects on the liver regeneration Sun et al.,
(2004) and Hesx et al., (2006).
Effects of injected with Ccl4 on serum protein:
Feeding on ration mixed with dried mushroom (5%
and 10%) did not induce changes of serum total protein, albumin, globulin and A: G ratio when compared with control –ve group. These results are agreement with Hesx et al., (2006) studied the effect of
extract from Ginkgo biloba in rats for 7 weeks. The
results indicate that the level of albumin was notably
and Lin and Lin (2006) who found that administration of Reishi mushroom and Ganoderma lucidum
extract in rats for 8 weeks showed no changes in level of albumin and albumin / globulin ratio.
Injection of Ccl4 Subcutaneously caused significantly decreased in serum total protein, albumin
and A: G ratio. Our results agree with Li et al.,
(2004) who found that subcutaneous injection of
CCl4 for 3 months to wister rats showed significantly decreased the level of albumin and A / G ratio. And results are in agreement with those reported by Li et al., (2004) and Ogeturk et al., (2004).
From the above mentioned results, it is easy
to notice that CCl4 clearly affect the liver and its
enzymes and this negative effect decrease the liver
capacity to synthesis the proteins and also mushroom contain antioxidants and flavonoids which
improved nutritional status as anti-inflammatory
and beneficial effect on the liver protection [Lin et
al., 2006 and Watanabe et al.,2006].

In conclusion, the results in this study showed
significant decreases in total protein, albumin and
A: G ratio, which may be due to impaired kidney
and liver function. Because albumin is synthesized
by the liver, decreased albumin may result from liver damage. It can also result from kidney disease, which allows albumin to escape into the urine
(Kaneko et al., 1997) and also, the major site of
synthesis of the plasma proteins is the liver and the
second major site is the immune system. Rats feed
on ration mixed with dried mushroom and injected
Ccl4 showed significant increase in total protein, albumin and A: G ratio directed toward normal value.
The obtained data are agreement with Hesx et al.,
(2006); Lin and Lin (2006) and Lin et al., (2006)
who reported that feed on Reishi mushroom, mycelia from Antrodia camphorata and Ginkgo biloba
to rats showed increase in the level of protein, albumin and A : G ratio directed toward normal. This
is useful for reduces chronic liver injury and liver
fibrosis in rats with liver injury induced by Ccl4.
Pathological effects of liver organs:
There were different pathological effects on internal organs as follows: rats injected with CCl4 (
control + ve ) showed liver necrosis and fibrosis of
the centrilobular hepatocytes with focal areas of
intracytoplasmic vacular degeneration and diffuse
vacuolar degeneration and diffuse vacuola, degeneration with enzyme induction of the most of the
hepatic cells.
Our results are in agreement with Fang et al.,
(2007) and Mendoza et al., (2007), who reported
that the injuries (experimental group) were induced by subcutaneous injections of Ccl4 in a 50%
olive-oil solution occurred swelling of the liver and
multiple nodulai formation of pseudolobules indicated a form of liver cirrhosis. Feeding of mushroom with injection of Ccl4 are in agreement with Li
et al., (2004) who reported that feed on mushroom
( bicyclol alleviates) has protective effect on liver
fibrosis. The liver transforming growth factor beta
1 (TGF beta 1) level in the 2 bicyclol group was
significantly lower than that of the model group.
The fluidity and swelling ability of mitochondrial
membrane significantly decreased in group feed on
mushroom after injection of Ccl4 for one month to
mice and the binding activity of nuclear NF Kappa
B remained very high in the model group mice.
Bicyclol alleviates Ccl4 induced liver fibrosis by
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its anti-peroxidation and anti-inflammation functions and regulation of nuclear factor kappa (NFkB) DNA – binding activity. Ding et al., (2005)
who recorded that the effect of Ginkgo biloba
(mushroom) on liver fibrogenesis was detected by
H&E staining. The results showed significantly
inhibited TGF – beta 1 and collagen 1 expression
in rat liver. Lin and Lin (2006) found that the oral
administration of Reishi mushroom and Granoderma lucidum extract significantly reduced the
liver fibrosis induced by Ccl4, in rats, probably by
exerting a protective effect against hepatocellular
necrosis by its free radical scavenging ability. Lin
et al., (2006) who reported that administration of
Antrodia camphorata on liver fibrosis induced by
Ccl4 in rats showed less fibrotic septa than CCl4
group. It recorded that Fermented Mycelia from
Antrodia Camphorata (FMAC) can retard the progression of liver fibrosis induced by CCl4 in rats.
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Abstract
The diagnosis and monitoring of HCV infection
are commonly based on anti-HCV assays. But antiHCV assays indicate only the exposure of virus therefore confirmation with nucleic acid amplification
assays is supposed. Architect HCV Ag assay is recently developed for detecting HCV nucleocapsid
antigen (HCV Ag) in serum and plasma. We aimed
to evaluate the usefulness of HCV Ag test for the
diagnosis of HCV infection and to determine the
correlation between HCV Ag test and quantitative
HCV RNA assay in haemodialysis (HD) patients.
Three hundred fifty-six HD patients were included
in the study. Anti-HCV assay, HCV Ag test and
HCV RNA were studied in all sera. A significant
relationship was determined between HCV RNA
positivity and HCV Ag positivity by Chi-spuare test
(p<0.001). The HCV Ag levels were correlated with
HCV RNA levels (Spearman test coefficient 0.867,
p<0.001). The diagnostic sensitivity and specificity
of HCV core Ag assay compared to the HCV RNA
assay were 96.15% and 100%, respectively. Architect HCV Ag assay is high sensitive and specific to
diagnose of HCV infection. Therefore, HCV Ag
assay can be used alternative to HCV RNA assays,
especially in immunocompromised individuals as
HD patients.
Key words: HCV, core antigen, HCV RNA,
haemodialysis
Introduction
HCV is a global health problem that affects
at least 170 million people arround the world,
approximately 3% of world population [1-4]. The
seroprevalence of HCV is 0,6% in general population in Turkey [5]. HCV infection occurs among

the people who were infected with HCV at a rate
of 15-40%. Over 250 thousand people die from
HCV-related chronic liver diseases every year
[4,6]. The main transmission route of HCV is blood and transfusion of blood products, as well as
sexual, intrauterine and nosocomial transmission
in the course of dialysis, colonoscopy and surgical
procedures are reported [4,6].
HCV is a single strained RNA virus that belongs to the Flaviviridae family [4]. HCV has an
icosahedral capsid contained within the viral envelope. The capsid is performed by polymerization of HCV core protein. The HCV core protein
is a 21-kd phosphoprotein made of the first 191
amino acids of the polyprotein. In the cytoplasm
of infected cells, HCV core protein is setting very
closely to the perinuclear membranes and the endoplasmic reticulum, where it polymerizes in the
presence of genomic RNA to form viral capsids.
The HCV core protein is antigenic, interacts with
numerous cellular proteins, induces spesific cellular and humoral responses and plays an important
role in the pathogenesis of HCV infection [7-9].
The diagnosis and monitoring of HCV infection
are commonly based on anti-HCV assays in routine
procedures [2,10-13]. Today third generation ELISA tests, which can detect the antibodies developed
against core, NS3 and NS5 region of HCV, are in
use. HCV antibodies can be detected in 2-8 weeks
after acute infection and persist for life. For this reason, anti-HCV testing can not distinguish the acute
and chronic infection, only indicates the exposure
of virus [13,14]. Active HCV infection is defined as
the presence of HCV RNA in peripheral blood [1617]. Qualitative and quantitative molecular tests
have been developed for screening HCV RNA in
peripheral blood. HCV RNA levels can be quantita-
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ted by signal amplification techniques as branched
DNA method or target amplification techniques as
PCR. Especially in developing countries, molecular
assays are expensive, time-consuming and requires
qualified personnel therefore the use of these tests
in routine practice and in blood donors are not suitable [13,17,18].
Recently, assays for detecting HCV Ag in serum and plasma were developed. Studies are performed in which the performance of HCV Ag
assay for the diagnose of active HCV infection
and the response to the antiviral therapy were evaluated [10,11,13,17,19].
In this study we aimed to evaluate the sensitivity and the specificity of a new, fully automatized
chemiluminescent microparticle Immunoassay
(CMIA), to determine the correlation between
HCV Ag and HCV RNA concentrations in a group of HD patients who have an increased risk for
HCV infection.
Materials and methods
Blood Samples
This study is performed in Antalya, Turkey. The
serum samples were collected from 356 HD patients who have sustained HD in Antalya Education
and Research Hospital HD Unit and in four private HD centers in Antalya, in June 2011-May 2012.
The sexuality, age, the reason of the renal failure,
the history of blood transfusion, the onset date of
HD, ALT and AST levels of patients were noted.
The blood samples were collected at the begining of HD. Serum and plasma fractions of blood were seperated and the samples were stored
at -80°C. Anti-HCV assay (Cobas E601 Analyser, Roche Diagnostics, Mannheim, Germany)
and HCV Ag assay (Architect HCV Ag Reagent
Kit, Abbott Diagnostics, Germany) were studied
in all sera, HCV RNA was studied from plasma
by Real Time PCR (Abbott Real Time HCV, Abbott Diagnostics, Germany) technique at the same
time. All assays were performed with original kits
according to the manifacturer’s recommendation.
Anti-HCV screen test
All sera were analyzed by using the commercially available anti-HCV automatized system. The
Elecsys anti-HCV assay is an Electrochemilumi2396

nescence Immunoassay (ECLIA) for the qualitative detection of total antibodies to HCV in human
serum or plasma (Cobas 6000, Roche Diagnostics,
Manheim, Germany). The assay is a third generation test that uses peptides and recombinant antigens
representing core, NS3 and NS4 proteins for the
determination of anti-HCV antibodies. Results are
determined automatically by the Elecsys software
by comparing the electrochemiluminescence signal
obtained from the sample with the cut-off value
obtained by anti-HCV calibration. The result ≥ 1.0
is considered reactive for anti-HCV.
HCV Ag assay
HCV Ag was performed by using the Abbott
Architect HCV Ag assay. The Abbott Architect
HCV Ag assay is a two-step CMIA for the quantitative determination of core antigen to HCV in
human serum and plasma. The assay uses acridinium labeled murine anti-HCV antibodies in the
liquid phase and monoclonal anti-HCV coated
paramagnetic microparticles as the solid phase. It
is dedicated to the Abbott Architect i2000 module
with Architect System Software version 5,0. The
sample volume required is approximately 110 µl
and the total time required for the assay is 35-40
minutes. The cut-off value is 3.00 fmol/liter ( 0.06
pg/ml). The sample value > 3.00 fmol/liter is considered reactive, sample value < 3.00 fmol/liter
is considered nonreactive. If the sample value is
equal to 3.00 fmol/liter, the test is repeated.
HCV RNA Assay
The Abbott Real Time HCV Assay uses RTPCR technology combined with homogeneous
real time fluorescent detection for the quantitation
of HCV RNA. The selection of a conserved region
of the HCV genome provides for the detection of
genotypes 1, 2, 3, 4, 5 and 6. The assay results are
reported in International Units/mL (IU/mL). The
upper limit of quantitation for the Abbott Real
Time HCV Assay is 100.000.000 IU/mL (8.00 log
IU/mL) and the lower limit of quantitation is 12
IU/mL (1.08 log IU/mL).
Statistical analysis
Statistical analysis was performed with SPSS
statistical software, version 16.0 (SPSS Inc., Chicago, IL) and p value of <0.05 was considered to
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be significant. The sensitivity, specificity, Chisquare test and Spearman’s correlation test were
used for statistical analysis of the data.
Results
The study group is consisted of 356 HD patients. There were 190 men (53,45%) and 166 women (46,6%) in the study group. The mean age
was 56,93±15,09. Among 356 specimens tested,
52 samples (14.60%) were reactive and 304 samples (85.40%) were non reactive for HCV RNA.
All HCV-RNA-non reactive samples were retested
with a new sample four weeks later. Three hundred
and four HCV RNA-non reactive samples were
also negative for HCV Ag (Table 1). HCV Ag was
found to be negative in two of 52 HCV RNA-reactive samples. These samples had low viremia (one
sample with HCV RNA at level 87 IU/ml and one
sample with 882 IU/ml). Fifty cases reactive both
HCV RNA and HCV Ag were also positive with
anti-HCV test. Anti-HCV was positive in 98 cases
of 356 HD patients (27.52%). Fourty-four (44,90%)
of 98 patients (reactive for anti-HCV) were women.
Table 1. HCV Ag and HCV RNA results in 356
serum samples of HD patients.
HCV Ag
Reactive
Non reactive
Total

HCV RNA
Positive
Negative
50
0
2
304
52
304

Total
50
306
356

A significant relationship was determined
between HCV RNA and HCV Ag positivity by
Chi-square test (p<0.001). The HCV RNA and
HCV Ag levels were significantly correlated in
50 samples that were reactive for both tests (Figure 1). The Spearman test coefficient was 0.867
(p<0.001). The diagnostic sensitivity and specificity of HCV Ag assay compared to the HCV RNA
assay were 96.15% and 100%, respectively.

Figure 1. Relationship between HCV core Ag
and HCV RNA results (HCV RNA concentrations
were log transformed prior to analysis)
Discussion
HD patients have an increased risk for transmission of blood-born infections as HCV depending
on the HD procedures and transfusions [17,20,21].
The seroprevalence of HCV in HD patients varies
from country to country but it is a fact that it is
much higher from general population [22,23]. In
Turkey, the seroprevelance of HCV changes from
14% to 83% in HD patients [5].
Anti-HCV assays based on CLIA or ELISA
methods are used for the diagnose of HCV infection commonly in Turkey and in the world
[19,23]. But there are some disadvantages of anti-HCV assays as; the ratio of false positivity is
high (approximately 35%), it can not determine
the infection in the window period (45-68 days),
there can be false negative results in immunocompromised patients depending on the defect or
insufficiency of antibody response [13,19,24,25].
Also anti-HCV assays can not distinguish the individuals who have resolved HCV infection from
the patients with active infection [1,12,23,25].
If the anti-HCV result is reactive and concurrently HCV RNA is non reactive in individuals
who have low risk for HCV infection, confirmation with RIBA assay is suggested [12,26,27]. But
RIBA assays are not useful for confirmation of low
positive test results [12]. For this reason, anti-HCV
test results and sometimes RIBA test results should
be confirmed with HCV RNA assay [11,12, 25].
HCV RNA assays are not suitable for routine
utilizations because nucleic acid amplification tests are more expensive and time-consuming, also
need qualified personel and exclusive laboratory
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Table 2. The sensitivity and specificity of Architect HCV Ag assay in different studies
Study
Kizilates F
Park Y
Ross RS
Ergunay K
Kesli R
Leary TP

Country
Turkey
Korea
Germany
Turkey
Turkey
USA

Year
2011
2010
2010
2011
2011
2011

settings [2,13,19,29], especially in developing
countries. Recently, HCV Ag assays are used as
alternative to HCV RNA assays. HCV Ag assay
is first developed by Tanaka and et all. in 1995;
today fully automatized commercial kits to detect
HCV Ag in serum or plasma are available [22,29].
Architect HCV Ag assay is also fully automatized,
easy to performe and takes a short time for resulting. In literature there are studies that correspond
Architect HCV Ag assay and HCV RNA assays
[2,13,17,19,22].
In our study the sensitivity and specificity of
Architect HCV Ag assay were found 96.15% and
100% respectively. In some other studies which
were performed by the same assay, similar results
were determined [1,11,17,19,22]. Table 2 summarized the sensitivity and specificity of Architect
HCV Ag in different studies.
In this study, the HCV RNA and HCV core Ag
levels were significantly correlated in samples that
were reactive for both tests. The Spearman test
coefficient was 0.867 (p<0.001). The correlation
between these tests were found; 0,915 ( p<0.001)
by Ergunay and et al. , 0,904 ( p<0.001) by Miedouge and et al. ,0,907 ( p<0.001) by Kesli and et
al. , 0,857 ( p<0.001) by Ross and et al., 0,740 (
p<0.001) by Morota and et al., 0,946 ( p<0.001)
by Park and et al.
As a result, Architect HCV Ag assay is high
sensitive and specific to diagnose of HCV infection, cost-effective, not required special laboratory
settings and the procedure takes a short time. Therefore, HCV Ag assay can be used alternative to
HCV RNA assays, especially in immunocompromised individuals as HD patients.
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Sensitivity (%)
96,1
90,2
95
75,8
96,3
97

Specificity (%)
100
100
100
95,1
100
99
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Abstract

Introduction

Background: Spasticity is a frequently observed motor impairment developing after stroke.
This study was aimed at evaluating the therapeutic efficacy of neuromuscular electrical stimulation
(NMES) on post-stroke upper extremity spasticity
and function.
Methods: In a randomized clinical trial, 75 patients with post-stroke upper extremity spasticity
were studied in Tabriz Imam Hospital. The patients were randomized into three groups; group E
received motor level ES on extensor muscles of the
affected forearm; group F received sensory level
ES on flexor muscles of the affected forearm; and
group C or control. ES was applied for 15 days, 0.5
h every day in the case groups. Stretching was also
applied for all the studied patients. The grip power,
hand index, range of motion (ROM) and Ashworth
scale was determined and compared among the
three groups at baseline and after treatment.
Results: The spasticity improvement was more
prominent in group F compared with the controls
post-intervention. Improvement of the upper
extremity function was better in groups E and F
compared with the controls. The gripping force
was significantly increased after intervention in
group E and to a lesser degree in group F compared with the controls. The active extension were
significantly enhanced in group E compared with
the group F and controls.
Conclusion: NMES as a complementary therapeutic method on the flexor and extensor forearm
muscles along with the stretching exercise may improve the post-stroke spasticity and hand function.
Key words: Electrical Stimulation, Spasticity,
Range of Motion, Grip power.
2400

Spasticity is a frequently observed motor impairment developing after stroke.1 Following the
stroke, approximately 90% of patients experience
persistent neurological motor deficits leading to
disability and handicap.2 Nearly 80% of stroke patients survive the acute phase and most patients regain their walking ability. Nevertheless, 30- 66%
of the survivors are no longer able to use their
affected arm, making them unable to perform the
daily activities.3 The recovery process of function
is often slower in the upper extremity compared
with the lower extremity.4
Critical assessment of the experimental findings indicates that increased excitability of both motor neurons and interneurons plays a crucial role in
pathophysiology of the spasticity.5
Hand function restoring is difficult following
the stroke.6 Both pharmacological and physical
treatment strategies for spastic extremity rehabilitation may be considered.2 New interventions,
such as spinal electrical stimulation (ES) applied
to suppress an increased neuronal excitability,
may reduce the severity of the spasticity and its
complications.5 ES has been reported to be beneficial for reducing severe hand impairments.6 It
has been demonstrated to provide clinical benefits
including improvement of movement, skills and
function, as well as decreased spasticity. However,
the best methods of treatment accompanying with
maximal recovery of the upper limb following the
stroke remain uncertain.7 The effects of ES application during the recovery phase after stroke are
also unclear.7 The purpose of this study was to
assess the efficacy of neuromuscular ES in improving the upper extremity spasticity and functional
recovery of the acute stroke survivors.
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Methods
This is a randomized clinical trial performed on
consecutive patients with spastic paresis of upper
extremity following the ischemic stroke, presenting to Physical Medicine & Rehabilitation wards of Tabriz Imam referral hospital. Patients aged
between 40 and 60 years, with a history of stroke
since 6-24 months prior to the study followed by
spastic paresis in the upper limbs were included.
Subjects were excluded from the study if they could not tolerate the stimulation, were medically
unstable, or had been discharged before the treatment period was completed.
The study was approved by the Regional Ethics
Committee. An informed consent was obtained
from the patients before the study. The patients
were randomly allocated by using computer-generated random numbers and concealed opaque envelops into either E, F, or C groups. Accordingly,
group E (n=25) received ES (motor level) in forearm extensor muscles; group F (n=25) received
ES (sensory level) in forearm flexor muscles; and
group C (n=25) control group. (Fig 1). All three
groups concurrently underwent stretching exercises on wrist and finger flexors 3 sessions a day,
4 times in each session, each time lasting for 10
seconds. Electrical stimulation was performed 0.5
hours every day for 15 days in patients of the intervention groups. The intensity of ES in the first
group was determined at the level of inducing optimal muscular contraction in each patient.
To assess the involved muscles and severity of
spasticity the following parameters were determined
before and and following intervention: grip strength
(using dynamometer), restoring hand function or
hand index using Duruoz hand index (DHI),8 active
and passive wrist range of motion (ROM) (using goniometer), and relief of spasticity or Ashworth scale (through examination). Duruoz hand index is an
18-item questionnaire, with each item scoring 0-5,
to evaluate the hand function. Greater score is indicative of more difficulty in the hand function. All
of these parameters were evaluated and compared
in all groups by a physician who was blind to the
type of intervention. Moreover, all of the patients
received the same antispastic drug (baclofen tablet).
Other studied variables were the type of stroke, side
of paresis, age, gender, and duration of the disease.

The ES parameters in group E were pulse current (PC) flow with intensity above motor threshold, pulse duration of 300 µs, frequency of 40
pulses per second, on time of 7 sec, off time of
10 sec, Rx time of 30 min, and electrodes located
over the extensor muscles on the posterior aspect
of forearm or antagonists to spastic muscles. The
ES parameters in group F were as the following:
PC flow with intensity below motor threshold, pulse duration of 100 µs, frequency of 60 pulses per
second, Rx time of 30 min, and electrodes located
over the flexor muscles on the anterior aspect of
forearm or spastic muscles.9
According to the Ashworth scale,10 the limb
tone was defined as 0 (without increase in tone), 1
(low increase in tone), 2 (marked increase in tone
but affected part easily moved), 3 (considerable
increase in muscular tone with difficult passive
movement of the affected limb), and 4 (affected
limb rigid in extension or flexion).
Considering α=0.05 and P=4% (response to the
therapy), the estimated sample size was 75. Data
were analyzed with SPSS-15 statistical software.
The collected data were presented as percentage
and mean ± standard deviation (SD). Continuous
(quantitative) variables were compared by Tukey’s
test, Paired samples T-test or One-way ANOVA
(Independent samples). Categorical (qualitative)
variables were compared by contingency tables
and Chi-square test or Fisher’s Exact Test. P value
≤0.05 was considered statistically significant.
Results
Seventy five patients fulfilling the inclusion criteria were studied in three groups. There was one
lost to follow up in group C and two lost to follow up
in group F. Demographic characteristics of patients
are presented in Table 1. The demographic characteristics were not significantly different among the
three studied groups. Table 2 shows the comparison
of evaluated parameters in three groups.
In group E, the mean grip power was improved after ES (P<0.001). The mean Ashworth scale
was decreased after ES (P<0.001). The mean hand
index was decreased after ES (P<0.001). Other
changes were not statistically significant.
In group F, the mean active wrist supination
was improved after ES (P<0.02). The mean grip
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Table 1. Demographic characteristics of patients
Variable
Right side paresis
Sex (m)
Age (y)
Disease duration (m)

Group E
13 (52%)
12 (48%)
8.33±55.40
4.11±7.84

Group F
16 (64%)
15 (60%)
9.63±56.68
6.45±10.04

Group C
9 (36%)
19 (76%)
5.50±53.44
2.57±8.88

P
0.139
0.125
0.359
0.254

Table 2. Evaluated parameters in three groups
Parameter
Active supination 1 (º)
Active supination 2 (º)
Active extension 1 (º)
Active extension 2 (º)
Passive extension 1 (º)
Passive extension 2 (º)
Grip power 1
Grip power 2
Ashworth scale 1
Ashworth scale 2
Hand Index 1
Hand Index 2

Group E
36.71±36.80
29.35±45.76
23.72±12.80
26.46±14.00
29.92±35.80
21.47±39.40
8.29±17.32
7.96±21.06
0.93±2.24
0.73±1.88
20.25±70.32
23.11±67.44

Group F
28.29±37.80
30.12±45.20
19.31±16.00
21.98±20.00
24.99±48.20
23.84±51.60
12.85±22.80
15/12±24.90
0.70±2.08
0.57±1.92
9.07±73.68
10.53±66.64

Group C
32.34±46.80
31.23±43.80
19.04±22.20
21.17±22.80
27.37±44.20
27.04±42.20
7.71±18.90
7.28±17.92
0.96±2.40
0.84±2.04
6.70±76.64
7.48±78.16

1= before treatment; 2= after treatment

Table 3. Changes of studied variables in each group
Change
Active supination (º)
Active extension (º)
Passive extension (º)
Grip power
Ashworth scale
Hand Index

Group E
31.2±9.0
16.9±1.2
24.6±3.6
4.3±3.7
0.5±0.44.2±2.9-

Group F
15.7±7.4
12.8±4.0
35.3±3.4
1.8±2.1
0.4±0.27.4±7.0-

Group C
9.0±3.08.5±0.6
6.5±2.02.3±1.01.0±0.45.9±1.5

P
0.094
0.625
0.673
<0.001
0.464
<0.001

Hand index improved following intervention in groups E and F.

power was improved (P<0.001). The mean Ashworth scale was decreased (P<0.04). The mean
hand index was decreased after ES (P<0.001).
Other changes were not statistically significant.
In group C, the changes in the studied parameters were not statistically significant.
Table 3 shows the changes of studied variables
in three groups before and after intervention.
Grip power in all evaluations was better in
group E than other groups.
Discussion
In this study the efficacy of neuromuscular ES
(ES) on the upper extremity spasticity following
stroke was evaluated. In comparison with the control group, ES caused improvement in the upper
2402

limb function (using ES at both flexor and extensor levels), grip power (applying ES at flexor and
specially extensor levels), spasticity (using ES on
the flexor level), and extension (applying ES on
the extensor level).
There are numerous studies on the efficacy of
ES on spasticity with different etiologies.11 However; to the best of our knowledge no previous
conclusive and randomized controlled clinical
trial has been performed to assess the efficacy of
ES on the post-stroke upper extremity spasticity.
Chae et al. concluded that ES enhanced the upper
extremity motor recovery of acute stroke survivors.11 It has been suggested that ES enhances
post-stroke motor recovery, strengthens muscles,
and increases the range of motion of joints with
prevention or correction of contractures.7,12 On
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the wrist extensors, ES enhances the recovery of
isometric wrist extensor strength in hemiparetic
stroke patients with some residual motor function
at the wrist.7 Powell et al. found that ES enhanced
the recovery of isometric wrist extensor strength
at the end of the treatment phase compared with
the control group. Enhanced recovery was still
apparent at the end of 24 weeks follow-up after
ES.14 Similar findings have been reported in a
systematic review of randomized controlled trials of ES applied to various other skeletal muscle
groups following stroke.6,13 These findings are in
consistent with the results of our study. In patients
with chronic stroke, 20 sessions of a combined ES
and TRT (task-related training) home-based program decreased plantar-flexor spasticity, improved dorsi-flexor and plantar-flexor strength, and
increased gait velocity significantly more than ES
alone, placebo and TRT, or no treatment. Such improvements can even be maintained 4 weeks after
treatment is discontinued.14 Santos et al. used 10
sessions of ES on the forearm flexors and extensors to assist subjects with grasping and releasing
a tennis ball. Significant improvement was observed in the Ashworth Scale immediately following
intervention. Subjects performed the grasping
tasks significantly faster following the interventions. They concluded that severe hand impairment
was reduced after a short duration of ES therapy
for individuals with chronic stroke.6 On the other
hand, Hara et al. revealed that hybrid ES therapy
on the forearm extensor muscles was effective in
patients with chronic spastic hemiparesis.15
Approximately half of the stroke survivors live
with major functional problems in their hands and
arms.7 Following the stroke, motor recovery is enhanced by various techniques.11 One of the techniques that may facilitate the motor restoration of
the stroke survivors is electrical simulation (ES).
Temporary reduction of the spasticity has been reported when motor level ES is applied to the antagonists of the spastic muscle. It has been theorized
that this is due to post-tetanic depression of reflex
pathway or reflex inhibition of the spastic muscle.9
Although, our results are in agreement with the
aforementioned studies, some of other studies did
not find ES as an efficient method for improvement
of the post-stroke spasticity.16,17 These discrepancies
may be due to the different study methods in multi-

ple researches, an absence of the control groups or
randomization, different therapeutic parameters of
ES such as type and their quantitative values, and
different tools for an assessment of treatment outcomes.18 In addition, inefficacy of ES in the spasticity
might be due to the fact that spasticity did not occur
because of upper motor neuron defects in some studies.19-21 We found an improvement in the spasticity
only when the sensory level ES was performed on
the flexor or spastic muscles, in comparison with
insignificant results when ES was performed on the
extensor or nonspastic muscles.
The mechanism underlying the recovery of neurological injury after stroke has not been completely
understood, but more than one process is probably
involved.20 It seems that ES can increase sensory inputs to central nervous system, intensify plasticity,
and accelerate the education of motion.19,21,22 It has
been reported that the sensory level ES temporarily
reduced the spasticity when delivered to dermatomes of the nerves supplying the spastic muscles
and also to skin over the branches innervating the
spastic muscles as well as their antagonists.9 Other
mechanism proposed for the reduction of spasticity
using the sensory level ES includes a presynaptic
inhibition of spastic muscles and activation of descending pathways to the motor neurons of antagonists of the spastic muscles.9,23,24
Conclusion
ES as complementary methods on the flexor
and extensor levels in the upper limb along with
stretching techniques may improve the post-stroke
spasticity. The motor level ES over the extensor
level of forearm or antagonist muscles enhances
the motor strength and grip power and increases
ROM in some directions mainly the active extension, but it has less positive effects on the improvement of hand spasticity. In contrast, the sensory
level ES over the flexor level of forearm or agonist
muscles decreases the muscle spasticity, but it has
lesser effects on the muscle strength. Altogether, it
can be assumed that ES application at both extensor and flexor levels can decrease spasticity and
improve the upper limb function following stroke.
However, due to the presence of multiple functional impairments in stroke, further studies are necessary for prescribing ES for such patients.25
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Abstract
Objectives: Influenza is a viral infection that
can affect three to five million people in the world
each year. Oseltamivir and Zanamivir usage may
change during the pandemic
Methods: The usage quantities of antivirals
were being examined between the years 2007
and 2010, by using the data from Intercontinental
Medical Statistics (IMS).
Results: Oseltamivir consumption was found
as 0,016, 0,022, 0,14, and 0,012 DDD/1000 for
the years 2007, 2008, 2009 and 2010, respectively.
Zanamivir consumption was found as 0,00000095,
0,000055, 0,0088, and 0.00064 DDD/1000, respectively.
Conclusion: There have been significant increase
in oseltamivir consumption in year 2009 due to pandemic effect. But same change was not seen for zanamivir consumption. In other years (2007, 2008 and
2010) both antiviral consumption were lower than
2009. The fear and panic caused by a flu pandemic
may effect drug consumption substantially.
Key words: Influenza, Oseltamivir, Zanamivir
Introduction
Influenza is an acute viral infection caused by
an influenza virus. There are three types of seasonal influenza; A, B and C. Seasonal influenza
is mainly caused by Type A and Type B viruses.
Type A influenza viruses are further seperated into
subtypes according to different kinds and combinations of virus surface proteins. In recent years,
infections have been reported due to the influenza
A(H1N1) and A(H3N2) subtypes [1].
Influenza epidemics occur yearly during autumn and winter in temperate regions. Three to

five million cases of severe illness are reported
every year in all over the world. Most of the infected people tend to recover spontaneously within a week or two, but influenza can be fatal among
babies and elderly people, and each year it causes
250.000 to 500.000 deaths [1,2].
World Health Organization (WHO) recommends the use of neuraminidase inhibitors (oseltamivir or zanamivir) in the treatment of the uncomplicated influenza for the patients under the risk
of severe influenza and complication expansion
(babies younger than two years old, adults aged
65 years or older, and pregnant women, those with
chronic respiratory, cardiac or metabolic disorders).
While WHO recommends oseltamivir treatment for
severe or progressive influenza in all patients, they
recommend the use of zanamivir for treatment of
influenza caused by viruses known to be resistant
to oseltamivir. For the patients whose immune systems are suppressed, long term usages of oseltamivir in high doses are being recommended [3].
Oseltamivir was first approved in Switzerland
in 1999. Currently it is being used in more than
100 countries and until now more then 83 million
patients were treated with it [4]. The use of Zanamivir in the treatment of influenza was approved
by FDA in 1999, too [5].
In 2009 an influenza A (H1N1) pandemic was
experienced throughout the world. In parallel with
the changes in the genetic structure of the virus
(schift), the first swine flu case had been reported in
Mexico and confirmed in April 2009. After it was
shown that the virus had been shedding among people, WHO declared the level of Influenza Pandemic
Alarm as a “Phase 5” on 29.04.2009. From the
starting date of H1N1 pandemic on 19 April 2009,
to February 2010, a total of 529.380 influenza positivism verified with laboratories was declared [6].
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Due to this epidemic, the desire in people to learn
more about influenza increased and widespread
information pollution occurred. For the same epidemic, there was also an increase in the knowledge
of the medical staff about the flu and its related
side effects. Many clinicians who had administered
only symptomatic treatments in flu related cases in
previous years preferred to use antiviral treatment
during the epidemic. But this epidemic started a
panicky environment in the world and the use of
vaccine and antivirals were vastly increased.
Even though a wide range of studies pertaining to flu were made during influenza pandemic,
in our literature research we could not found any
study which were investigating the effects of this
epidemic on the consumption of influenza drugs.
With this study, we aimed to explore the impact of
the 2009 influenza pandemic on the consumption
of neuraminidase inhibitors.

dates of 2007-2010 are presented in figure 1, and
the data about oseltamivir capsule and suspension consumption are presented in figure 2. While
Oseltamivir consumption was 0,016 DDD / 1000
in the year 2007, it went up to 0, 14 DDD/1000 in
2009, during pandemic period. While Zanamivir
consumption in 2007 was 0,00000095 DDD/1000,
it became 0,0088 DDD/1000 during pandemic period (Figure 1). While substantially increase in the
capsule usage was observed during flu season, the
suspension for use in children did not increase at
the same pace (Figure 2).

Method
The annual sales figures of antivirals were
obtained from Intercontinental Medical Statistics
(IMS) Health-Turkey Office [7]. IMS is a market
research company which collects drug sales statistics for many countries. The data has been collected between the dates of 2007-2010, by using the
defined daily dose (DDD) measurement unit and
Anathomic Therapeautic Chemical (ATC) classification. The antiviral usage data was reported
as antivirals for systemic usage, ATC group J05,
DDD/1000person/day (DDD/1000).
Results
The laboratory verified influenza cases between the years 2007-2010 in Turkey and in the United States are presented in table 1. Oseltamivir and
zanamivir consumption quantities between the

Figure 1. Oseltamivir and zanamivir consumption as per the years

Figure 2. Suspension and capsule usage rate
over the years

Table 1. Influenza cases reported in USA and in Turkey by the years
Year

Official Flu Cases USA

2007
2008
2009
2010

23.753
39.827
24.793
89.585

2406

Official Flu Cases Turkey
(Unpublished Data, Ministry of Health, Turkey)
21
55
749
142
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Discussion
The data of this study is one of the most important examples in examining the effects of influenza
pandemic on people’s and doctors’ behaviours. During the pandemic period, the news in written and
visual media impressed the people and caused them
to use antivirals in fear for their lives, even for cases
that can normally be treated merely by symptomatic treatments. Oseltamivir and although to a lesser
extent zanamivir consumption peaked during the
pandemic year was experienced. Oseltamivir consumption which was normally at 0.02 DDD/1000
level increased sevenfold during the pandemic period (Figure 1). We consider that this situation was
a good example to the effect of the increase in drug
consumption due to illness perception.
Zanamivir is used in the form of dust inhaled
by the way of the mouth, by a diskhaler device. It
is not recommended in the treatment and prophylaxis of the patients who have asthma or chronic
obstructive pulmonary disease because of severe
bronchospasm risk [8]. The difficulty in using
zanamivir in the form as it is offered to the market
and not being recommended for the patients having chronic obstructive pulmonary diseases, may
cause this drug become the less preferred one.
Diggory et all. reported in their research that a lot
of elderly patients were unable to use the diskhaler
properly [9]. Also, the difference in the recognition of the zanamivir as compared with oseltamivir among doctors may influence its consumption.
For the antiviral resistance, interaction of viruses with the drug is important. Travelling, low
dose and short-term usage of drugs are significant
for drug resistance. In parallel with the increase
in the usage of antiviral drugs, antiviral resistance
also has been started to increase. When oseltamivir resistance in the influenza A (H1N1) strains
was 0.7% in 2006-2007 season, it was increased
to 10.9 % in 2007-2008 season, and to 99.3% in
2008-2009 season[10,11,12]. During the 20092010 season in the United States, oseltamivirresistant 2009 H1N1 influenza A strains were
detected in 64 patients. It was ascertained that 52
of these patients (81,3%) had exposure to oseltamivir either for treatment or for chemoprophylaxis purposes [13]. However, no resistance to oseltamivir was identified in the other influenza A

(H3N2) and influenza B (H1N1) strains detected
in the years of 2007-2010. All tested viruses, including oseltamivir – resistant influenza A (H1N1)
strains were sensitive to Zanamivir, in these years
[10,11,12,13]. European Center for Disease Prevention and Control (ECDC) has reported a total
of 53,658 laboratory verified influenza cases from
its member countries. It was reported that; oseltamivir resistance was detected in 98.5% of influenza A (H1N1) strains that tested for resistance,
and not detected in the influenza A and B strains,
except H1N1 strains. In this report it was stated
that all strains were sensitive to zanamivir [14].
According to our results obtained in this study, the confirmed flu cases were considerably high
in Turkey during the flu pandemic, in 2009 (table
1). The continuous news on the media about flu,
icreased the flu fear among people, and applications to doctor due to flu has increased. This also
augmented the laboratory needs for diagnosis of
flu among doctors and increased the number of antiviral prescribing for flu.
Oseltamivir consumption in Turkey during pandemic period, nearly increased sevenfold as compared to previous years, on DDD base. We attribute
the increase of flu-related antiviral consumption
during pandemic period might associate public sensitivity and the fear of death related with pandemic.
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Abstract
Objective: To investigate seasonal and monthly
variation of gastroesophageal variceal hemorrhage (GEVH) and associations with meteorologic
factors in Liaocheng, China.
Methods: Admission data on 412 patients with
875 episodes of GEVH and the meteorologic data
between January 2007 and December 2011 were
analyzed.
Results: The number of episodes of GEVH
showed significant seasonal and monthly variation
(p < 0.001); specifically, bleeding was most frequent in January (n = 98) and winter (n = 279) and least frequent in July (n = 52) and summer (n = 163).
The seasonal and monthly variation in GEVH had
an inverse relationship with the mean temperature,
rainfall, and accumulated temperature (p < 0.05),
and a parallel relationship with the mean atmospheric pressure (p < 0.001). The meteorologic factors
associated with the daily onset of GEVH, adjusted
for Child-Pugh grade, included maximum atmospheric pressure (p < 0.001, OR = 1.014), maximum
temperature (p = 0.004, OR = 0.991), and range of
daily atmospheric pressure (p = 0.019, OR = 1.005)
on the day of onset.
Conclusions: GEVH in Liaocheng has a clear
seasonal and monthly variation; the meteorologicrelated risk factors may include atmospheric pressure, temperature, and range of daily atmospheric
pressure.
Key words: Gastroesophageal variceal hemorrhage, seasonal variation, meteorologic factors.
Introduction
Approximately 90% of patients with cirrhosis will develop gastroesophageal varices within
10 years. Gastroesophageal variceal hemorrhage
(GEVH) is a devastating complication of cirrhosis

with a mortality rate of 25%-50% [1]. If patients
survive a variceal bleed, there is approximately a
70% risk that they will have a further bleed within the following 2 years. Therefore, identifying
risk factors of GEVH is important for prevention. Constipation, vomiting, severe coughing, and
excessive consumption of alcohol may precipitate rupture of esophageal varices (EV) [2]. Some
studies have suggested the existence of seasonal
variation in the incidence of upper gastrointestinal
bleeding; however, the role of meteorologic factors has not been elucidated [3-5]. Several investigators have also suggested a possible contribution
to the onset of GEVH by meteorological factors,
but the results are controversial [4, 6-8]. To evaluate the association between the onset of GEVH
and meteorologic factors, it is likely to be more
meaningful to analyze the short- and long-term
effects of meteorologic factors, thus we designed
the present study using seasonal, monthly, and daily data for meteorologic factors and the onset of
GEVH to assess the seasonal variation of GEVH
and correlation with meteorologic factors.factors
and the onset of GEVH to assess the seasonal variation of GEVH and correlation with meteorologic factors.
Materials and methods
Study population
We conducted the study in Liaocheng, China,
which has a population of approximately 1 million. Liaocheng has a land area of 1254 km2, is
located between 35°47’ N and 115°16′ E, and has
a temperate monsoon climate. Liaocheng People’s
Hospital is a tertiary hospital covering the entire
area and is the largest hospital of the city. The majority of patients with upper gastrointestinal bleeding are admitted to Liaocheng People’s Hospital.
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This is a retrospective study. We reviewed all
the records of patients with GEVH between 1 January 2007 and 31 December 2011 in our hospital’s
electronic medical record system based on the
ICD-10 codes, K74.601 (HBV-related cirrhosis of
liver), I85.001 (esophageal varices with bleeding)
or K74.609 + (cirrhosis of liver + esophageal varices with bleeding). Patients whose bleeding was
from varices were included. Variceal bleeding was
diagnosed when varices were bleeding actively or
showed stigmata of recent bleeding and/or if fresh
blood was observed in the stomach and varices
were the only potential source of bleeding. When
more than one lesion was noted on endoscopy,
bleeding was attributed to the lesion in which the
endoscopic features made it the most likely cause
of bleeding. Patients without a gastroendoscopic
examination were excluded.
Data collection
All of the meteorologic data were obtained from
the Liaocheng Meteorological Bureau. The meteorologic factors included daily atmospheric pressure
(hPa, mean, maximum, minimum), ambient temperature (0.1°C, mean, maximum, minimum), relative humidity (%, mean, minimum), wind speed (0.1
m/s, mean), rainfall (0.1 mm), and hours of sunshine
(0.1 h). Data for each variable were obtained every
year (2007-2011). The range of daily atmospheric
pressure was the difference between the maximum
and minimum atmospheric pressure, and the range
of daily temperature was the difference between the
maximum and minimum temperature. The mean
monthly and seasonal values were calculated using
daily data on atmospheric pressure, ambient temperature, relative humidity, wind speed, rainfall, hours
of sunshine, and accumulated temperature.
GEVH was recorded each month for 5 years
(2007-2011), and monthly differences were evaluated. The 12 months of the year were divided into
4 seasonal periods: spring (March through May),
summer (June through August), autumn (September through November), and winter (December
through February), and seasonal differences were
also evaluated.
Statistical analyses
The data are shown as the mean ± standard
deviation. The seasonal and monthly variation of
2410

GEVH episodes was analyzed by non-parametric
testing. The Spearman rank correlation coefficient
was used to determine the correlations of seasonality and monthly GEVH and meteorologic factors.
The correlations between daily GEVH and meteorologic factors were evaluated by logistic regression
analysis. The Statistical Package for Social Sciences
(version 17.0; SPSS, Inc., Chicago, IL, USA) was
used. A value of p < 0.05 was considered significant.
Results
Four hundred twelve patients with 875 episodes of GEVH were enrolled in the study. The
patient ages ranged between 16 and 75 years, with
a mean of 51 years. Five hundred eighteen GEVH
episodes occurred in males (59.2%) and 357 episodes of GEVH were females (40.8%). One hundred one patients had 2 episodes of GEVH, 79 had
3 episodes, and 57 had > 3 episodes. Two hundred eighty-six patients were ever-treated with
propranolol or/and esophageal variceal ligation to
prevent re-bleeding, and 116 patients were evertreated with splenectomy combined with pericardial blood vessel disarticulation. The clinical and
demographic characteristics of the patients enrolled in the study are shown in Table 1.
Seasonal variation of GEVH and
meteorologic factors
With respect to bleeding episodes by season (Figure 1), GEVH was least frequent in summer (163
[18.6%]) and highest in winter (279 [31.9%]). The
number of bleeding episodes showed significant
seasonal variation by non-parametric testing (χ2 =
749.449, p < 0.001). Based on Spearman rank correlation analysis (Table 2), the findings showed an inverse relationship between the number of episodes
of GEVH and ambient temperature (R = -0.683, p
= 0.001), rainfall (R = -0.674, p = 0.001), hours of
sunshine (R = -0.612, p = 0.004), and accumulated
temperature (R = -0.679, p = 0.001), In contrast,
the relationship between the number of episodes of
GEVH and atmospheric pressure was parallel (R =
0.772, p < 0.001). There was no correlation between the number of episodes of GEVH and humidity
and wind speed (p = 0.093, p = 0.709, respectively).
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Table 1. Clinical and demographic characteristics of the patients enrolled in the study
Varibles
Gender
male
female
Age (years)
≤ 18
19-59
≥ 60
Child-Pugh grade
A
B
C
Esophageal varices
small ( ≤ 5 mm)
large ( > 5 mm)
6-week mortality
Blood transfusion (U)
Hemoglobin (g/dL)
Platelet (*109)
INR
Albumin (g/L)
Bilirubin (mmol/L)
Creatinine (umol/L)
Na (mmol/L)

N = 875
518 (59.2%)
357 (40.8%)
31 (3.5%)
596 (68.1%)
248 (28.3%)
65 (7.4%)
492 (56.2%)
318 (36.3%)
106 (12.1%)
769 (87.9%)
58 (6.6%)
1.5 ± 2.6
7.2 ± 2.7
132 ± 105
1.32 ± 0.27
28.7 ± 6.4
22.9 ± 31.1
73.0 ± 26.7
128 ± 15

Monthly variation of GEVH and
meteorologic factors
Figure 2 presents the number of episodes of
GVEH in greater detail. The number of episodes of
GVEH was fewest in July (52 [5.9%]) and highest
in January (98 [11.2%]); the number of episodes
of GVEH was also elevated in December (93
[10.6%]) and February (88 [10.1%]). There were
significant differences in the number of episodes
of GVEH among the months by non-parametric
testing (χ2 = 48.258, p < 0.001).

Figure 1. The number of gastroesophageal variceal hemorrhage episodes by season between
2007 and 2011

Figure 2. The number of gastroesophageal variceal hemorrhage episodes by month between
2007 and 2011
Table 3 shows the monthly occurrence of patients with GVEH and the mean monthly values
of meteorologic data. The highest atmospheric
pressure was 10235 hPa in January and the lowest
atmospheric pressure was 9994 hPa in July. The
highest temperature was 25.6 °C in July and the
lowest temperature was -2.4 °C in January. The
highest rainfall was 124.4 mm in July and the
lowest rainfall was 3.6 mm in December. The
highest accumulated temperature was 798.3 °C
in July and the lowest accumulated temperature was 14.0 °C in January. Based on Spearman
rank correlation analysis, the higher occurrence
of GEVH was correlated with higher atmospheric pressure, lower temperature, less rainfall, and
lower accumulated temperature (R = 0.772, R =
-0.839, R = -0.726, R = -0.843, respectively, p <
0.001), but not correlated with relative humidity,
wind speed, and hours of sunshine (p > 0.05).
Daily onset of GEVH and meteorologic
factors
Multivariate logistic regression analysis was
performed to evaluate the association between the
incidence of GEVH and daily meteorologic factors
adjusted for Child-Pugh grade (Table 4), and demonstrated that daily maximum atmospheric pressure, maximum temperature, and range of atmospheric pressure to be significantly associated with
GEVH (β = 0.014, p < 0.001; β = -0.009, p = 0.004;
β = 0.005, p = 0.019, respectively; OR = 1.014,
0.991, 1.005, respectively). However, no significant association was demonstrated between other
meteorologic factors and the incidence of GEVH
(p > 0.05).
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Table 2. The number of episodes of gastroesophageal variceal hemorrhage and average seasonal values for meteorologic factors between 2007 and 2011
Season

N

Spring
Summer
Autumn
Winter

207
163
226
279

Atmospheric
Ambient
Relative
pressure
temperature humidity
(hPa)
(0.1°C)
(%)
10111
10011
10160
10214

144
253
136
3

61
75
70
60

Wind
speed
(0.1m/s)

Rainfall
(0.1mm)

Hours of
sunshine
(0.1h)

Accumulated
temperature
(0.1°C)

23
15
15
20

436
966
289
59

65
51
49
43

4401
7743
4181
514

Table 3. The number of gastroesophageal variceal hemorrhage episodes and average monthly values
for meteorologic factors between 2007 and 2011
Month

N

Atmospheric
pressure
(hPa)

Ambient
temperature
(0.1°C)

Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

98
88
77
72
58
57
52
54
66
74
86
93

10235
10187
10158
10117
10056
10006
9994
10032
10106
10158
10216
10219

-24
30
80
146
206
251
256
252
204
148
58
3

Relative
Wind
Hours of
Rainfall
humidity speed
sunshine
(0.1mm)
(%)
(0.1m/s)
(0.1h)
57
63
56
61
66
68
78
79
72
73
66
61

20
21
26
22
21
16
14
14
13
15
18
18

52
88
197
380
731
784
1244
869
568
235
64
36

45
42
56
70
71
61
45
48
50
47
52
43

Accumulated
temperature
(0.1°C)
140
974
2516
4306
6380
7483
7983
7764
6147
4585
1811
428

Table 4. Multivariate logistic regression analysis for episodes of gastroesophageal variceal hemorrhage and daily meteorologic factors
Variables
Maximum atmospheric pressure
Maximum temperature
Range of atmospheric pressure
Constant

B

SE

0.014
0.004
-0.009 0.003
0.005
0.002
-113.961 13.638

Discussion
Variceal bleeding is one of the major complications of liver cirrhosis, and is associated with significant mortality and morbidity [9]. In addition
to variceal size, red wale marks on varices and advanced liver disease (Child class B or C) identify
patients at high risk for variceal hemorrhage [10].
Empirical evidence supports the clinically observed relationship between the effects of weather
and climatic conditions on morbidity and mortality
in cases of GVEH [11, 12]. This retrospective stu2412

Wals

p value

OR

15.049
8.095
5.458
69.825

0.000
0.004
0.019
0.000

1.014
0.991
1.005
0.000

95% confidence intervals
Lower
1.007
0.984
1.001
-

Upper
1.021
0.997
1.010
-

dy demonstrated the expected significant seasonal
and monthly variations of GEVH during the study period, which may be attributed to the variable
effects of meteorologic factors. The higher occurrence of variceal bleeding was correlated with
lower temperature, higher atmospheric pressure,
less rainfall, and lower accumulated temperature.
Seasonal patterns between mortality and diseases
may be multivariate rather than univariate; it is the
whole air mass that is over us at any given time
that affects us, thus we need to take into account
all of these factors rather than one or several.
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There are a few reports that have discussed the
existence of a seasonal pattern in the incidence of
GEVH and meteorologic factors and the relationship with episodes of bleeding. Yen et al. [11]
reported that the incidence of bleeding from varices increased in February and decreased in July.
Tahri et al. [7] reported that the seasonal distribution of variceal bleeding episodes had the highest
percentage during winter; the incidence of variceal bleeding is associated with the daily mean
temperature, rainfall, and stormy weather, but not
associated with mean atmospheric pressure, daily
hours of sunshine, nebulosity, direction and velocity of wind, and mean humidity. Sezgin et al. [4]
showed that EV bleeding is most frequent in March and spring, and least frequent in September and
autumn. Our findings do not agree with those of
López-Cepero et al.[6] and Nomura et al.[5]; specifically, the results of those studies did not support
the existence of a seasonal or monthly variation in
the incidence of gastroesophageal variceal bleeding. López-Cepero et al. [6] reported that the role
of climatic factors is not involved in episodes of
bleeding. The difference may be attributed to different populations, races, regions, and living habits;
regions with temperate monsoon climates may be
the key factors. Our study had more patients and
a longer time scale, thus accounting for the more
evident association between GEVH and seasonal
variation. A retrospective study of 13,514 hospitalizations and deaths from variceal bleeding (caused by portal hypertension) during 1987-1996 in
France likewise revealed that mortality from such
causes significantly peaked in January and was at
the lowest level in July [8]. The researchers and
our study showed that awareness of such seasonal
patterns could allow practitioners to reduce mortality via early diagnosis and treatment.
When we consider how weather affects our health, we should take into account both short- and
long-term weather effects. The results of the current study indicated that the variation in temperature and atmospheric pressure are attributed to
both seasonal and monthly variations and daily
onset of GEVH, while rainfall did not contribute to the daily onset of GEVH, and a high range
in daily atmospheric pressure at the onset day of
GEVH has been identified as a possible risk factor, which is never reported.

Why is GEVH more frequent in the winter and
the months of December, January, and February?
Although the answer is far from being conclusive,
several factors are thought to play a role in GEVH
seasonality and monthly variation; the indirect effect
of air conditions on portal blood pressure through
neurohumoral mediators seems more likely [12].
Wittert et al. [13] demonstrated that acute cold stress
inhibits the release of vasopressin from the posterior
pituitary in both rats and humans. The fall in serum
vasopressin levels in the cold weather may explain
the increased frequency of GEVH in the winter.
Other risk factors for variceal bleeding, such as
seasonal differences in holiday drinks, a busy farming season, and NSAID usage, may also be related to the occurrence of variceal bleeding during seasonal changes. Silm et al. [13] suggested that there
is a clear seasonal variability in alcohol consumption, with the highest wine volume consumed in December, and that the seasonal variability in alcohol
consumption is influenced by meteorologic factors,
such as temperature and humidity. It is plausible that
seasonal differences in alcohol consumption might
contribute to the seasonality of GEVH. It is possible, in fact, that susceptibility to different factors,
such as NSAIDs, alcohol consumption, and meteorologic factors may have an impact on the different
seasonal peaks of GEVH. Moreover, very little is
known about the possible influence of biological
rhythms on the occurrence of acute EV bleeding.
Although this study does not provide insight into
pathogenic factors, the possible demonstration of
seasonal and monthly variation and meteorologic
factors on GEVH may prompt further research to
better understand seasonality and guide appropriate
prophylaxis and management of GEVH.
In conclusion, there are seasonal and monthly
variations in GEVH, which may be related to seasonal and monthly changes in meteorologic factors. Higher atmospheric pressure, lower temperature, less rainfall, and lower accumulated temperature may contribute to the occurrence of GEVH in
our city, especially a large change in atmospheric
pressure on the day of onset of GEVH. Although the reason for these relationships is not clear,
meteorologic factors may play an important role
in variceal bleeding. Further studies exploring the
pathophysiology involved in the effect of meteorologic factors on GEVH are required.
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Abstract
Folic acid can play a protective role in coronary
heart disease. However, whether this is due to a
reduction in homocysteine or some other effect remains uncertain. We aimed at assessing the effect
of serum folate on plasma homocysteine and lipd
profile in premature coronary heart disease. A retrospective case control study with 51 incident cases
of acute coronary syndrome, and 52 healthy controls, aged less than 55years. Compared to controls,
participants with acute coronary syndrome had a
significantly higher waist circumference (98. 0 ±11.
7 cm in cases versus 93. 9 ±8. 4cm in controls), triglycerides (2. 1 ±1. 1 mmol/l in cases versus 1. 5
±0. 8 mmol/l in controls), and a significantly lower
high density lipoprotein (0. 9 ±0. 2mmol/l in cases
versus 1. 1 ±0. 3 mmol/l in controls). Total homocysteine and serum folate concentrations showed no
significant difference between cases and controls.
When adjusted, Odd’s ratio for high density lipoprotein was a significant strongly protective factor
(exp B= 1327. 6**). Serum folate adjusted Odd’s
ratio showed a protective effect among smokers
(exp B= 0. 197*). In the whole sample, plasma total
homocysteine, showed graded inverse associations
across folate quintiles. The existing data support
that low-dose folate treatment (achieved by fortification) may reduce premature cardiovascular risk,
particularly in young smokers. Our findings add uncertainty to previous conclusions that total homocysteine is a major, independent, causative factor
for coronary heart disease.
Key words: Folate, total homocysteine, smoking, coronary heart disease, Asians.

Introduction
Asians show increased risk for atherosclerosis
and have high mortality rates owing to coronary
heart disease (CHD). (1)
Studies suggested that Asians are at increased
risk of myocardial infarction at a younger age
(<40 years). (2) Premature CHD is characterized by
an unfavorable lipid profile, low concentrations of
HDL-C and high triglyceride levels. (3)
On the other hand, moderately elevated blood
levels of homocysteine are weakly correlated
with CHD risk, but causality remains uncertain.
(4)
Mild or moderate cases of hyperhomocysteinemia (tHcy > 15 μmol/lit), prevalent in the general
population, can be the result of dietary deficiency
of factors such as folic acid. (5) Other etiologies of
hyperhomocysteinemia include end stage renal
disease (6), hypothyroidism (7), tobacco smoking (8),
and the use of medications, such as antiepileptic
drugs (9), isoniazid (10), methotrexate, (11), N acetyl
cysteine (12), and thiazide diuretics (13).
Studies showed that folic acid improves endothelial function (14), hence therapy with folic acid
was suggested as a treatment to reduce the risk of
cardiovascular events. Despite results of several
completed trials in high-risk populations were disappointing, (15) (16) (17) it is not time to close the book
on folic acid and cardiovascular health.
Materials and Methods
In this study, we sought to test the effects of serum folate, plasma tHcy, and lipid profile in a retrospective case control study, on occurrence of the first
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cardiac event in young and middle aged men. The
study protocol was approved by the Research ethics
committee of King Abdulaziz University Hospital.
All participants signed a written informed consent.
Recruitment and follow-up
Participants were males, <55 years. Patients were
incident cases of acute coronary syndrome (n =51),
who were recruited from the coronary care unit at
the King Abdulaziz University Hospital. Clinicians
were responsible to give the potential study participants (i. e. patients that meet the eligibility criteria)
the first information about the study protocol.
Controls of same age and gender (n =52) were
recruited for this study by public advertisement
at the same hospital, and were free from diabetes
(defined as fasting blood glucose ≥ 5. 1 mmol/l or
current use of antidiabetic medication ), hypertension (defined as systolic blood pressure ≥140 mm
Hg or diastolic blood pressure ≥90 mm Hg, or current use of antihypertensive medication ), and had
a BMI not more than 35.
Participants should have experienced a recent
coronary acute event. To fulfill a coronary acute
event criteria, the patients must have had either
a documented myocardial infarction, defined by
at least 2 of the following criteria (Typical chest
pain, Electrocardiographic modifications related
to myocardial infarction, Cardiac enzymes increase), or an acute coronary syndrome without
myocardial infarction, defined by 2 of the following criteria (Typical chest pain, electrocardiographic modifications related to acute coronary
syndrome, a coronary artery disease documented
with an angiographic coronary stenosis over 50%,
or a positive exercise test).
Were not included those with thyroid disease,
congestive heart failure, patients with an end
stage non-cardiovascular pathology (solid cancer,
evolved dementia, leukemia) liver enzymes >2
times upper limit of the reference range, chronic
renal failure (plasma level of creatinine > 200
μmol/L ), malabsorption, gastrectomy, treatment
with hypolipidemic drugs for ≥3 months, intake
of supplements (antioxidant, omega 3 fatty acids,
vitamin B12, folic acid and N-Acetyl Cysteine )
within 6 weeks of enrollment, also intake of medications as antiepileptic drugs, methotrexate, isoniazid and thiazide diuretics.
2416

Eligible participants were physically examined,
blood pressure measurements were performed;
weight and height were measured by standard
procedures, and BMI calculated. Waist circumference was measured as the smallest circumference
between costal margin and anterior superior iliac
spine, as soon as the patient could ambulate. An expert dietitian interviewed the patients and controls
about their habitual diet, to exclude vegetarians,
and those following a dietetic advice for hyperlipidemia. In addition, all subjects were interviewed
for detailed medical, personal, and family history.
A complete blood count, FBS, TSH, liver enzymes,
serum creatinine, were measured with the use of
standard laboratory techniques. In addition, a 12
hour fasting plasma lipid profile (total cholesterol,
triglycerides (TG), LDL, HDL), as well as serum
folate concentration were taken. Sample for fasting plaasma tHcy was taken, 24–36 h after onset of
acute myocardial infarction, held on ice.
To test study hypotheses, we used statistical
package for social sciences (SPSS) version16
(SPSS Inc, Chicago). (18) We first used independent
sample t test to compute geometric mean values
of study variables for CHD cases versus the controls: age, BMI, waist circumference, plasma lipid
profile (total cholesterol, TG, LDL, HDL), fasting
tHcy, as well as serum folate concentration. We
then computed weighted correlations among risk
factors of acute coronary syndrome, among which
serum folate, tHcy, and lipid profile. We estimated
odd’s ratio and 95% CIs of CHD in relation to categories of study variables using binary logistic regression for age, smoking (never, former, current),
history of hypertension or diabetes (no and yes),
HDL, and serum folate.
Finally, to determine the relation of serum folate with tHcy, some of which may be confounders
in this analysis, we categorized the whole sample
into fifths based on quintile cut points and used ANCOVA to calculate means. We used 4 sets of covariates. Model 1 was adjusted for age; model 2, for
the covariates in model 1 plus smoking, BMI, and
systolic blood pressure; model 3, for the covariates
in model 2 plus serum LDL and HDL cholesterol.
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Results
Difference in means between cases and
controls
Compared with controls, participants with
acute coronary syndrome tended to have a significantly higher waist circumference (98. 0 ±11. 7

cm in CHD cases versus 93. 9 ±8. 4cm in controls), TG (2. 1 ±1. 1 mmol/l in CHD cases versus
1. 5 ±0. 8 mmol/l in controls), and a significantly
lower HDL (0. 9 ±0. 2mmol/l in CHD cases versus
1. 1 ±0. 3 mmol/l in controls) (Table 1). tHcy and
serum folate concentrations showed no significant
difference between cases and controls.

Table 1. Comparison between cases and controls as regards anthropometrical and biochemical data
Variable
BMI
Waist circumference
Serum TC
Serum TG
Serum LDL
Serum HDL
Serum Hcy
Serum folate

case
control
case
control
case
control
case
control
case
control
case
control
case
control
case
control

Range
18. 4-36. 5
22-35
81-135
74-115
3-9
2. 8-8. 2
0. 8-4. 96
0. 7-4. 36
2- 6. 1
1. 3-5. 7
0. 5-1. 5
0. 7-2
5. 4-20
7-20
5. 5-45. 4
6. 6-41. 1

Mean ±SD
26. 9 ±4. 0
27. 6 ±3. 5
98. 0 ±11. 7
93. 9 ±8. 4
5 ±1. 3
5 ±1. 0
2. 1 ±1. 1
1. 5 ±0. 8
3. 3 ±0. 94
3. 4 ±0. 91
0. 9 ±0. 2
1. 1 ±0. 3
10. 6 ±3. 1
11. 3 ±3. 1
20. 1 ±7. 8
21 ±7. 3

t

df

p

-0. 47

100

0. 64

2. 17

94

0. 03٭

-0. 11

101

0. 91

3. 44

92. 4

0. 00٭٭٭

-0. 48

98

0. 63

-6. 01

98

0. 00٭٭٭

-0. 41

98

0. 68

-0. 93

98

0. 35

WC in cm, Serum TC, S TG, SHDL, SLDL, tHcy, S folate, in mmol/L.
*t is significant at the 0. 05 level (two-tailed).
**t is significant at the 0. 01 level (two-tailed).
***
t is significant at the 0. 001 level (two-tailed).

Table 2. Correlation between different risk factors of CHD
Age
BMI WC
TG
Age
1. 00 -0.05 0.02 0.15
BMI
-0.05
1.00 0.68** 0.13
WC
0.02 0.68** 1.00 0.04
TG
0.15
0.13
0.04 1.00
LDL
-0.12 0.013 0.02 0.36**
HDL
-0.28* 0.19
0.03 -0.39**
tHcy
0.25*
0.08
0.13 0.01
S folate 0.07
-0.01 -0.10 0.06
smoking 0.13 -0.23* -0.18 0.08
FH
0.11
-0.03 -0.01 0.3**
DM
0.11
0.06
0.12 0.19
HT
0.32*** 0.04
0.15 0.39***

LDL
-0.12
0.013
0.02
0.35**
1.00
0.16
0.10
-0.01
0.16
0.02
-0.10
0.02

HDL
-0.28***
0.19
0.03
-0.39**
0.16
1.00
-0.070.06
-0.24*
-0.2
-0.23*
-0.22*

t Hcy S folate smoking FH
0.25*
0.07
0.127
0.11
*
0.08 -0.01-0.23
-0.03
0.13 -0.10-0.18 -0.01
0.01
0.06
0.08
0.3**
0.10 -0.010.16
0.01
*
-0.07- 0.06
-0.24
-0.2
**
1.00 -0.31
0.10
-0.15
-0.31** 1.00
-0.12
0.01
0.10 -0.121.00
0.13
-0.15- 0.01
0.13
1.00
-0.09- -0.110.06
0.12
-0.01
0.02
0.05 0.25**

DM
0.11
0.06
0.12
0.19
-0.10
-0.23*
-0.09
-0.11
0.06
0.12
1.00
0.27**

HT
0.32***
0.04
0.15
0.39***
0.02
-.22*
-0.01
0.02
0.05
0.25**
0.27**
1.00

S= serum, WC= waist circumference, HT= hypertension, FH= Family history
Age in years, WC in cm, S TG, SHDL, SLDL, tHcy, S folate, in mmol/L.
Values are Spearman’s r correlation coefficients. All reported P values are two-tailed.
*
Correlation is significant at the 0. 05 level (two-tailed).
**
Correlation is significant at the 0. 01 level (two-tailed).
***
Correlation is significant at the 0. 001 level (two-tailed).
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Correlates of acute coronary syndrome, and
its risk factors
Correlations among risk factors showed that older individuals tended to have lower S HDL and
higher tHcy, and be hypertensive (r= -0. 28**, 0.
25*, and 0. 32*** respectively). On the other hand,
BMI correlated with waist circumference and
smoking as r = 0. 68**, and r = - 0. 23* respectively.
Regarding correlations among serum lipids,
Serum TG correlated with LDL, HDL, as r= 0.
35**, and r= - 0. 39** respectively. Moreover, Serum TG correlated with family history (r= 0. 3**),
Serum HDL correlated negatively with age r= - 0.
28**, smoking r= - 0. 24*, diabetes r= - 0. 23*, and
hypertension r= - 0. 22*. The weighted correlations of hypertension with age, S HDL, Serum TG,
family history, and DM were 0. 32***, r= -0. 22*, r=
0. 387***, r= 0. 25**, r= 0. 27** respectively.
Regarding tHcy, it correlated positively with
age r= 0. 25*, and negatively with serum folate r=
- 0. 311** (Table 2)
The weighted correlations of CHD with TG,
SHDL, smoking, positive family history, diabetes,
and hypertension, r= 0. 36***, r= - 0. 57***, r= 0.
29**, r= 0. 33***, r= 0. 45***, and r= 0. 51*** respectively. (Table 3)
Table 3. Correlation between incidence of CHD,
and different predictors
Variable
BMI
Waist circumference
Serum TG
Serum LDL
Serum HDL
Serum tHcy
Serum folate
smoking
Family history
DM
hypertension

Incidence of CHD
-0. 05
0. 16
. 36***
-0. 08
-0. 57***
-0. 06
-0. 14
0. 29**
0. 33***
0. 45***
0. 51***

WC in cm, Serum TC, S TG, SHDL, SLDL, tHcy, S folate,
in mmol/L.
Values are Spearman’s r correlation coefficients.
All reported P values are two-tailed.
**Correlation is significant at the 0. 01 level (two-tailed).
***
Correlation is significant at the 0. 001 level (two-tailed).

When adjusted, Odd’s ratio for HDL was a significant strongly protective factor (exp B= 1328,
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p 0. 003**); whereas smoking showed a stronger
positive association with CHD (exp B= 0. 197, p=
0. 026*), than hypertension (exp B= 0. 03 p= 0.
001***) among the whole sample. (Table 4).
Serum folate adjusted Odd’s ratio showed a
modest protective non significant effect on risk
of CHD (exp B= 0. 97, p= 0. 55); but showed a
significant relatively reduced risk of CHD among
current smokers versus non smokers. (the odd’s
ratio of smoking, before adjustment for serum folate was (exp B= 0. 29, p= 0. 004**), and after
adjustment was (exp B= 0. 2, p= 0. 03*)). (Table 5)
Among the whole sample, plasma tHcy,
showed graded inverse associations across folate quintiles (Table 5). The tHcy decreased across
folate quintiles and was especially low (9. 65 (0.
69), and 10. 2 (0. 67)) in the two highest quintiles
of serum folate, though statistically insignificant
when adjusted for age, smoking, BMI, and systolic blood pressure, serum LDL, serum HDL.
Discussion
Recently, it has been suggested that tHcy is a
marker, rather than a cause of vascular disease.
(16)
Elevated tHcy may react multiplicatively with
other risk factors of CHD in high risk patients. (19)
An interesting finding is that young patients suffering from inborn error of homocysteine metabolism do not suffer from coronary events. (20)
In the present study, we excluded cases with previous coronary events; moreover diabetic patients
constituted only 17 % of our whole sample, while hypertensive ones were only 26%. This might
explain the fact that tHcy levels could not correlate
with incidence of CHD among the whole sample.
The correlation of tHcy to age, in the present study
(table 2), can be explained by renal function, which
is highly associated to tHcy levels; since an inverse
relationship exists between the glomerular filtration
rate (GFR) and plasma homocysteine level throughout the whole range of renal function. (21)
Folates act as a substrate in the remethylation
of homocysteine to methionine, (22) hence the inverse association between serum folate and tHcy,
though statistically insignificant when adjusted for
major risk factors. (table 5) However, serum folate
dd not correlate with plasma lipid profile components (table 2).
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Table 4. Multiple logistic regression analyses for selected risk factors relative to serum folate in occurrence of acute coronary syndrome among the whole sample
Independent variable
Age
Smoking (current to non smokers)
HTN (no, yes)
DM (no, yes)
HDL
Folate
Constant

B

SE

p

Exp(B)

0. 01
-1. 63
-3. 37
-21. 9
7. 19
-0. 03
-4. 84

0. 05
0. 73
1. 02
8215
2. 43
0. 05
3. 27

0. 84
0. 03٭
0. 00٭٭٭
1
0. 00٭٭
0. 55
0. 14

1. 01
0. 2
0. 034
0. 00
1328
0. 97
0. 01

95 % C. I. for Exp (B)
Lower
0. 92
0. 04
0. 01
0. 00
11. 4
0. 89

Upper
1. 10
0. 83
0. 25
155019
1. 06

Regression is significant at the 0. 05 level (two-tailed).
Regression is significant at the 0. 01 level (two-tailed).
***
Regression is significant at the 0. 001 level (two-tailed).
*

**

Table 5. Serum homocysteine by quintiles of serum total folate concentration among the whole sample
Quintiles of serum folate concentration
F

p

1 (n= 19)
11. 02 (0. 69)

2 (n= 21)
16. 8 (0. 23)

3 (n= 21)
19. 7(0. 2)

4 (n= 19)
23. 0 (0. 32)

5 (n=20)
32. 1(1. 37)

Model 0:
unadjusted
S Hcy

12. 6 (0. 70)

10. 9 (0. 67)

10. 5 (0. 67)

9. 65 (0. 69)

10. 2 (0. 67)

Model 1:
adjusted a
S Hcy

12. 7(0. 69)

10. 9(0. 65)

10. 4 (0. 67)

9. 59 (0. 67)

10. 1(0. 6)

1. 28

Model 2:
adjusted b
S Hcy

12. 7(0. 74)

11. 8(0. 83)

10. 6(0. 69)

9. 56 (0. 69)

10. 2(0. 69)

1. 77

0. 14

Model 3:
adjusted c
S Hcy

12. 7 (0. 82)

10. 8(1. 04)

10. 8(0. 73)

9. 43(0. 73)

10. 2(0. 78)

0. 73

0. 57

2. 68 0. 04*
0. 28

Test used: one way ancova
Values are mean (SE)
a Adjusted for age
bAdjusted for the covariates in model 1 plus smoking, BMI, and systolic blood pressure.
cAdjusted for the covariates in model 2 plus serum LDL and HDL cholesterol.
*F is significant at the 0. 05 level (two-tailed).

Many studies have described an unfavorable lipid profile in young coronary patients(23). In South
Asians, dyslipidemia, and smoking were the important risk factors, as in the rest of the world. In
addition, abdominal obesity, hypertension, and
diabetes had more severe effects in South Asia. (24)
This was confirmed in the present study amongst
a Saudi population. (table 3)
Though addition of family history of CHD to
other risk factors causes only a mild correlation
(r= 0 0. 33***), it must be emphasized that modifiable physiological variables such as blood pressure,

lipid profile, and abdominal obesity are also partially under genetic control. (24)
Serum folate and risk of premature CHD
A late meta analysis failed to demonstrate a clear significant benefit of folic acid supplementation
on the risk of CHD. (25)However, the present study
found a modest protective non significant effect of
serum folate on risk of CHD (exp B=. 972, p= 0.
55). (Table 4).
Folic acid has a direct protective effect on vascular function in humans, independently of any
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effects on plasma Hcy. Plausible mechanisms are
those through intrinsic antioxidant actions (26), particularly among young age who show a less extensive atheromatous lesions and more contribution
of prothrombotic and inflammatory indices. (3)
Results of folic acid supplementation can really
be disappointing in CHD prevention, since the RDA
for folic acid (400 mg/day) has the ability to induce
the maximum benefit on vascular function. (14)
In 2002, the government of Saudi Arabia issued
a mandatory act of fortifying white wheat flour with
folic acid. (27) The evaluation of fortification act
among adult healthy Saudi men and women proved
an eradication of the folate deficiency that was due
to inadequate folate intake. (27) This might explain the absent difference in means of serum folate
among cases and controls (table 1). On the other
hand, when adjusted for serum folate, a significant
relatively reduced risk of CHD was detected among
current smokers versus non smokers. (table 4) In
fact, the odd’s ratio of smoking, before adjustment
for serum folate was (exp B= 0. 286, p= 0. 004**),
and after adjustment was (exp B= 0. 197, p= 0.
026*). This result is biologically plausible since folate may protect the vascular wall from the radical
damage derived from smoking. (28)
Limitations
The authors acknowledge several limitations.
First, due to the difficulty in recruiting patients with
recent acute coronary syndrome and many exclusion criteria, we were not able to produce the desired
sample size, which probably explains why some
findings were not significant when it should be.
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Abstract

Introduction

Objectives: Familial Mediterranean Fever (FMF)
is an hereditary, autoimmune, inflammatory disease
characterized by recurrent attacks of fever and sterile polyserositis. Subclinical ongoing inflammation
have been demonstrated during the attack free periods. Since inflammation is a well known risk factor
for endothelial dysfunction and premature atherosclerosis, we aimed to investigate if carotid intima
media thickness (CIMT), which is one of the earliest
morphological vascular alterations of atherosclerosis, is increased in uncomplicated FMF patients.
Patients and methods: Thirty-eight FMF
(mean age 32.8±11) patients none of which had
any complications, amyloidosis or any other risk
factors for atherosclerosis and 35 healthy controls
(mean age 28.1±9.1) were enrolled. Erythrocyte
sedimantation rate, C-reactive protein (CRP), fibrinogen, fibrin degradation products were measured in addition to routine hematologic and biochemical analysis. B-mode ultrasound was performed for the evaluation of CIMT which is averaged
from several measurements made at common carotid arteries 1 cm below the bulbus.
Results: Median CIMT in FMF group was
higher than the control group (0.50 mm[IQR:
0.24] vs 0.45mm[IQR: 0.10] p: 0.016). Most of
the inflammatory parameters like C-reactive protein (CRP), fibrinogen, fibrin dimer levels were
not significantly different except erythrocyte serimentation rate (ESR) which was found to be
higher in FMF patients (p<0.001).
Conclusion: CIMT increases in uncomplicated
FMF, without any other cardiovascular risk factor.
Long term results are needed to evaluate if this finding has any clinical relevance for FMF patients.
Key words: Familial mediterrannean fever,
Carotid intima media thickness, premature atherosclerosis, inflammation.
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Familial Mediterranean Fever (FMF) is an hereditary, autoimmune, inflammatory disease characterized by recurrent attacks of fever and sterile
polyserositis. Pleuritis, peritonitis, synovitis/arthritis are the main manifestations of the disease (1). It
is caused by genetic mutations in the Mediterranean
Fever gene (MEFV) mapped on chromosome 16.
Most commonly affected populations are people
from Mediterranean ancestry; Turks, Arabs, Armenians and Jews (2). Subclinical ongoing inflammation have been demonstrated during the attack free
periods (3). Because inflammation is a well known
risk factor for endothelial dysfunction and premature atherosclerosis; FMF has been under investigation regarding many forms of cardiovascular disease.
Although functional impairment in the vasculature caused by endothelial dysfunction precedes
morphological alterations, Carotid intima media
thickening non-invasively detected by B-mode
ultrasound, is one of the earliest subclinical identifiable manifestations of early atherosclerosis (4).
For an absolute CIMT increase of 0,1 mm; 10-15%
increase in the future risk of myocardial infarction
and 13-18% increase in the future risk of stroke
have been reported (5). There are scarce reports on
CIMT in FMF with contradictory results; however, FMF has not been found to be associated with
increased prevalence of ischemic heart disease (6).
We aimed to search if CIMT increased in a relatively young FMF population who have not yet developed amyloidosis or any other complications.
Method
Thirty-eight FMF patients who admitted to the
Gastroenterology outpatient clinic and 35 healthy
controls recruited from the voluntary blood donors who admitted to the blood transfusion center
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of the hospital were enrolled to the study. Local
ethics committee has approved this case-control
study conducted according to the recommendations of Declaration of Helsinki on Biomedical Research involving human subjects. Written informed
consent was obtained from each participant. FMF
was diagnosed according to Tel-Hashomer criteria
(1). All of the patients were attack free. Disclusion
criteria consisted of presence of coronary artery disease, hypertension, diabetes mellitus or impaired
fasting glucose (fasting bloog glucose >100 mg/
dl), smoking, hyperlipidemia, left ventricular ejection fraction <%50, echocardiographic wall motion
abnormality, renal failure and any chronic disease
other than FMF. After a detailed history and physical examination, standart laboratory methods were
used for the analysis of complete blood count, biochemistry, erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), fibrinogen, fibrin degradation products and urinalysis of the participants.
Evaluation of CIMT was performed under near-optimal conditions in a quite ultrasonography
laboratory after 15 minutes of supine rest between 09.00AM-10.00AM. All measurements were
performed by the same cardiologist blinded to the
participant’s clinic. High resolution B-mode ultrasonography was performed by an ultrasound device (GE Vingmed Utrasound, Horten, Norway)
equipped with 7.5-10 MHz linear array transducer.

Two-dimensional images of the far wall of the right
and left common carotid arteries 1 cm distal to the
carotid bulb were displayed. Three consecutive measurements during end-diastole were averaged for
each carotid artery; the final CIMT was calculated
as the average of right and left carotid arteries (7).
Statistical Analysis
Data analysis was performed by Statistical
Package for Social Sciences (SPSS) version 11.5
software (SPSS Inc., Chicago, IL, USA). Shapiro
Wilk test was used to determine if continuous variables were distributed close to normal. Descriptive
statistics were given as mean ± standart deviation or
median (minimum-maximum) for continuous variables; whereas nominal variables were represented as number of cases or as percentage. Student’s
T test and Mann Whitney U test were used for the
significance of differences between groups in terms
of means and medians respectively. Nominal variables were analysed using Pearson’s Ki Square test.
Results were considered significant for p<0,05.
Results
Baseline demographic, biochemical and echocardiographic parameters of the study population
are provided in Table 1. FMF patients were older
than healthy controls (p: 0.049). Median duration of

Table 1. Baseline characteristics of the study population
AGE [mean±sd]
SEX Female/Male
Hb [mg/dL]
WBC [×10³ ]
PLT [×10³ ]
Systolic blood pressure [mm Hg]
Diastolic blood pressure [mmHg]
HDL cholesterol [mg/dL]
LDL cholesterol [mg/dL]
Trigyceride [mg/dL]
Fasting glucose
Smoker [%]
Fibrinogen [mg/dL]
Fibrin dimer [µg/L]
ESR [mm/hr]
CRP [mg/dL]

Control (n: 35)
28.1±9.1
16/19
14.9±1.87
7.1
258.8±84.88
121.4±12.2
80.1±5.4
48.4±11.2
110.43±25.5
132.6±19.9
78.7±10.4
34.5%
312.4
160.8
5.5
3.0

FMF (n: 38)
32.8±11.0
20/19
14.7±1.80
7.7
284.4±62.34
117.6±13.3
79.5±6.0
47.3±12.8
105.7±28.4
129.9±23.3
80.1±12.3
37.4%
314.7
118.5
17.0
2.6

p
0.049
0.632
0.652
0.249
0.142
0.125
0.119
0.550
0.346
0.130
0.244
0.080
0.800
0.306
<0.001
0.912

Hb: hemoglobin, WBC: white blood cell count, plt: platelet count, HDL: high density lipoprotein, LDL: low density lipoprotein, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.
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the disease was 6 years (min: 1 yr – max: 35 yr) as
well as the median duration of drug therapy (min:
1 yr – max: 35 yr). The ratio of women and men
were similar between FMF and control groups (p:
0.062). None of the FMF patients had renal failure
or biopsy proven amyloidosis although 10.3% of
patients had non-nefrotic range proteinuria.
FMF patients and the control group were similar in terms of hemoglobin, white blood cell count,
platelets or mean platelet volume (Table 1). Most of
the inflammatory parameters like CRP, fibrinogen,
fibrin dimer levels were not significantly different
except erythrocyte sedimentation rate which was
found to be higher in FMF patients (p<0.001).
Median CIMT in FMF group was higher than
the control group (0.50 mm[IQR: 0.24] vs 0.45mm
[IQR: 0.10] p: 0.016); however, this thickening
was not found to be correlated with erythrocyte
sedimentation rate, CRP or fibrinogen levels (B:
0.072 p: 0.587; B: 0.117 p: 0.371; B: 0.048 p:
0.706 respectively).
Discussion
The role of inflammatory activity in the promotion and progression of atherosclerosis has been
highlighted in many studies in the last decade (8).
Inflammatory markers; hs-CRP and fibrinogen
were identified as “emerging risk factors” for coronary artery disease by National Cholesterol education program Adult treatment Panel III Guidelines
(9). Rheumatologic diseases most of which have
an autoinflammatory basis have been investigated
for the incidence and mechanisms of cardiovascular morbidity and mortality (10). CIMT which is a
surrogate marker of atherosclerosis was found to
be associated with future cardiovascular and cerebrovascular events (11). Patients with rheumatoid arthritis, systemic lupus erythematosus and
ankylosing spondylitis had subclinical atherosclerosis represented by increased CIMT (12-14).
In this study we have demonstrated that CIMT
was increased in uncomplicated FMF patients without any cardiovascular risk factors compared to
the healthy controls despite Colchicine use. There
are some other reports from different regions of
our country with different results. Peru et al. have
reported increased CIMT in children with FMF
[15]; Ugurlu et al.(16) and Akdogan et al. (17)
2424

have demonstrated increased CIMT in adult FMF
patients but Sari et al. (18) have reported no differences between FMF patients and controls with
regards to CIMT.
The duration of the disease, presence of other
risk factors of atherosclerosis, type and homogeneity of the genetic mutations as well as environmental factors may have caused these different
results from the same country. To eliminate other
cardiovascular risk factors, we have set strict disclusion criteria. The study population had no complications of FMF, like amyloidosis which causes
end stage renal disease with established vascular
alterations. All FMF patients in our study were
on Colchicine treatment with different durations,
however antiinflammatory activity of colchicine
doesn’t seem to prevent initiation of subclinical
atherosclerotic vascular alterations.
CRP and fibrinogen levels were not significantly elevated in FMF group although eryhtrocyte sedimentation rates were higher; and we could not detect any association between inflammatory markers and carotid intima medial thickening. This may be partly due to the relatively small
number of patients but still some other undetected
mechanisms might play role in the atherosclerotic
process in FMF.
Impact of subclinical atherosclerosis on future
cardiovascular ischemic diseases in FMF patients
remains unanswered. Langevitz et al. have reported that the frequency of ischemic heart disease
in colchicine-treated FMF patients was comparable to that of the normal population but was significantly lower than in untreated patients with
other inflammatory conditions (6). Still, larger,
long-term, prospective studies are needed to demonstrate whether and to what extent subclinical
atherosclerosis progresses to established coronary
artery disease and if patients with increased CIMT
should more aggressively be treated to prevent
atherosclerotic coronary artery disease.
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Introduction

Abstract
This is a prospective-retrospective study to
isolate the microbiological agent Streptococcus
pneumoniae from nose and throat swabs of children patients at the Department of Pulmonology
of the Pediatric Clinic KCU Sarajevo over a period of one year, specifically between November
2011 and November 2012. The microbiological
analysis of nose and throat swabs was conducted
at the Microbiology Laboratory KC Sarajevo. The
samples were treated by the method of primary
and secondary sample processing, and, where
there was resistance to multiple antibiotics, then
an automatic sample testing was done.
In our analysis, the sought microbiological
agent – Streptococcus pneumoniae, was isolated
in 37 out of the tested 577 patients (6.4%).
A total of 18 children patients had a severe form
of pneumonia, while 1 child had the complication
of pleuropneumonia with a deteriorated respiratory
insufficiency requiring mechanical ventilation.
Our study has shown that streptococcus pneumonia may cause a serious threatening condition
– respiratory insufficiency, which ultimately requires mechanical ventilation. That is why streptococcus pneumoniae immunization would provide
protection from the invasive pneumococcal disease in children, with complications.
Key words: Streptococcus pneumoniae, Pneumococcal Pneumonia, respiratory insufficiency,
mechanical ventilation.
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Pneumococcal disease in children is the leading
cause of pneumonia. Streptococcus pneumoniae
may cause serious life-threatening conditions, such
as pneumonia, pleuropneumonia, insuffitientio respiratoria, meningitis, sepsis. These types of infection
are called invasive pneumococcal diseases. (1, 2).
Epidemiologically, the disease usually occurs
in the winter period and in early spring, and is
spread quickly by saliva drops.

Figure 1. Streptococcus pneumoniae
Streptococcus pneumoniae (pneumococcus) is
a Gram-positive bacteria, of an oval or round form,
most often coming in pairs or short chains (3). It
is coated with a capsule. It belongs to the group of
α-hemolytic streptococci. The pneumococcus capsule is made of polysaccharides and it provides protection from the defensive system cell phagocytosis.
S. pneumoniae is most commonly found in microscopic preparations in capsule-coated pairs, less
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commonly in chains. It requires a string of amino
acids and vitamins for reproduction, which is why
it can be cultivated only on rich media such as blood and serum agar. On blood agar it creates tiny,
smooth, shiny, round colonies with alpha-hemolysis. A significant biochemical property of most
strains is inulin fermentation. There are around 80
types of pneumococci known so far (4).
Pneumococci inhabit the mucus membrane of
the upper respiratory tract, where they belong to the
normal bacterial flora. Due to other infections, e.g.
influenza or defense system weakness, there may
be cases of their excessive reproduction and spreading, which results in infections. It is spread by
saliva drops. Pneumonia is developed in 4 stages.
Stage I – the congestion stage – lasts for several hours. Intra-alveolar capillaries are expanded
and the alveoli start to fill with serous exudates,
rare polymorphonuclears and an abundance of
pneumococci.
Stage II – the red hepatization stage – the alveoli are filled with red blood cells, fibrin, serum and
rare neutrophils.
Stage III – the grey hepatization stage – the
alveoli are filled with a large number of neutrophils and fibrins. Capillaries in the alveoli are
obstructed, thus providing for the formation of
a D-L shunt /extracardial/, while blood flows in
greater quantities through the preserved part of
parenchyma, enabling a better hemoglobin saturation with oxygen. Stage IV – the resolution stage
– The exudate is cheesy, the number of macrophages is on the increase, neutrophils are subjected
to fat degeneration and necrosis, fibrin strips are
lysated and vanish gradually. Polymorphonuclears
phagocyte the pneumococci, while macrophages
remove the debris from the alveoli.
Characteristic of pneumococcal pneumonia is
a dark shade limited to one lobe (lobar pneumonia). Red blood cell sedimentation is accelerated,
leukocytosis with predomination of neutrophil
granulocytes and left skewing, while the acute
inflammation reactants are positive. An examination of arterial blood gases may find hypoxemia
(poor oxygen diffusion) and respiratory alkalosis
(caused by hyperventilation). If there is no risk of
resistance, the medicines of choice are penicillin,
cephalosporins and macrolides, while vancomycin
is a substitute. In case of the resistance risk (chil-

dren, imunnosuppressed, patients on long-term
antibiotic therapy), the medicine of choice is vancomycin, with cephalosporins acting as a substitute. As of recently, an increasingly important place
in therapy is taken by antipneumococcal cinolons,
mostly because a single medicine encompasses
Gram-positive, Gram-negative and atypical pathogens, because the posology is simple and because larger concentrations are found in infection
sites than in the serum.

Figure 2.
Study objective
To monitor the microbiological agent Streptococcus pneumoniae over a period of one year, as
taken from the nose and throat swab in children
treated at the Department of Pulmonology, the Pediatric Clinic.
Method
Used as the relevant material may be nose and
throat swab, sputum, liquor, blood (5). All children
patients were admitted, hospitalized at the Department of Pulmonology, the Pediatric Clinic. For
the purpose of our microbiological analysis, we
used nose and throat swabs. The microbiological
swab analysis was conducted at the microbiological laboratory of the KC Sarajevo. Samples were
determined by the method of primary and secondary sample processing, and if there was resistance
to multiple antibiotics, also conducted was automatic sample analysis. We conducted our microbiological throat swab examination in several stages: We took a sample from throat swab, and then
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inoculation was done on a blood agar, incubation
at the temperature of 37 °C, with a 24h period of
waiting, which is when we got the results. This is
the so-called primary sample processing method.
If the culture was sterile after 24 hours, we moved
on to the secondary sample processing method.
After isolating the microbiological cause, the next
phase is its identification, and determining its sensibility according to antibiogram.
Besides determining the presence of bacteria,
also carried out was an automatic identification
of the cause of disease within 24 h, using a pneumococci identification system (Vitek – Biomerix).
This method was applied only in cases of sterile
samples or in cases of sample resistance to antibiotics. In the automatic identification process, it
took us 24 h for identification, sensibilization of
the cause according to the antibiogram, and a minimal concentration sensitive to the medicine.
Applied here was a descriptive statistical
analysis, percentage, through relevant tests 1. z
hypothesis test.

Results
In the prospective-retrospective analysis of microbiological samples of nose and throat swabs of
the children patients admitted to the Department
of Pulmonology of the Pediatric Clinic KCU Sarajevo, the sought microbiological cause of disease:
Streptococcus pnaeumoniae, was isolated in 37
out of the admitted 577 patients (6.4%) during the
period of 9 Nov. 2012 – 9 Nov. 2011.
Most of the patients had a positive microbiological bacteria streptococcus pnaeumoniae in nose
swab in the following months: August 2012 (13.6
%), May 2012 (13.3%), April 2012 (13.3 %) and
December 2011 (10.3%). Streptococcus pneumoniae was isolated from throat swab in one child only,
and from ear swab in another. Of the total number of
children (37), 23 of them were aged 2-5 (62.16%).

Results
Out of the 37 positive streptococcus pneumoniae
findings, 17 children were carriers, 18 had developed clinical picture of pneumonia, while only 2 patients had the clinical picture of severe pneumonia,
pleuropneumonia, with the outcome being disease
progression to the stage of mechanical ventilation.
Table 1. Display of 17 carriers: bronchitis 13,
tonsillitis 3, 1 rhinitis
Carrier
Bronchitis
Rhinitis
Tonsillitis

Total
13
1
3

Percentage
4.81 %
0.37%
1.11%

Figure 3. Carrier: bronchitis 13, tonsillitis 3, 1
rhinitis
2428

Figure 4. Prospective- retrospective analysis of
microbiological samples of nose and throat swabs
taken from children patients admitted to the Department of Pulmonology, Pediatric Clinic Sarajevo

Figure 5. Percentage in relation to microbiological
finding (streptococcus pnaeumoniae isolation)
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Table 2.

Month and year

Number of
Isolating
children at the
Bacteriae
Department of
Percentage
pneumoniae
Pulmonology
from the sample
per month
and year

November 2012 Throat swab: - (0)
(starting from 1 Nov. Nose swab: -(0)
– 9 Nov. 2012)
Ear swab: - (0)
Throat swab: + (1)
October 2012
Nose swab + (3)
Ear swab: - (0)
Throat swab: - (0)
September 2012
Nose swab + (3)
Ear swab : - (0)
Throat swab: - (0)
August 2012
Nose swab + (3)
Ear swab : (0)
Throat swab: - (0)
July 2012
Nose swab + (1)
Ear swab: - (0)
Throat swab: - (0)
June 2012
Nose swab + (2)
Ear swab: - (0)
Throat swab: - (0)
May 2012
Nose swab + (7)
Ear swab : + (1)
Throat swab: - (0)
April 2012
Nose swab + (8)
Ear swab: - (0)
Throat swab: - (0)
March 2012
Nose swab: + (2)
Ear swab : - (0)
Throat swab: - (0)
February 2012
Nose swab: -(0)
Ear swab: - (0)
Throat swab: - (0)
January 2012
Nose swab: -(0)
Ear swab: - (0)
Throat swab: - (0)
December 2011
Nose swab + ( 6)
Ear swab: - (0)
Throat swab: - (0)
November - until 9
Nose swab - ( 0)
Nov. 2011.
Ear swab: - (0)

15

0%

z-score=4,301163

Town

0

0

33

9.0%

2 years of age 3 children from
– 2 pac
Sarajevo
4 - 2 pac
1 child from Kakanj

52

5.7%

2 - 1 child
1 – 2 children

Sarajevo

20

13.6%

1 – 2 children
2 - 1 child

2 children from
Sarajevo
1 child from Olovo

28

3.5 %

2 – 1 child

Sarajevo

50

4%

2 -1 child
6 – 1 child

Sarajevo

60

13.3 %

60

13.3 %

50

4%

1 – 1 child
4 -1 child

Sarajevo

49

0%

0

0

49

0%

0

0

58

10.3 %

1 – 2 children
2 – 3 children
11 – 1 child

Sarajevo

53

0%

0

0

Number Percentage
23
62.16%
37
100%

7 children from
2 - 5 children
Sarajevo
4 – 2 children
5 -1 child
1 child from Olovo
1 – 3 children
2 – 3 children
Sarajevo
6 - 2 children

Discussion

Table 3. Children aged 2-5
Age
Children aged 2-5
Total number of children

Age

The most representative sample of children
is up to 5 years of age (6). A large percentage of
this age is as with other authors.Streptococcus
pneumoniae (pneumococcus) is a leading couse
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of serious illness among children world wide (7).
Before universal infant imunization with pneumococcal conjugate vaccine in the United States,
streptococcus pneumoniae caused approximetely
17,000 cases of invasive disease each year among
children younger than five years of age, including
700 cases of meningitis and 200 deaths (8).Our
study also shows leading cause of pneumonia with
streptococcus pneumoniae up to five years of age.
z-score=4,301163
Of the total number of children (37), 23 of them
were aged 2-5 (62.16%).
Pneumococcal disease is contracted by contact
with a diseased person or with a carrier. In treating
pneumococcal pneumonia and other infections,
practice varies from one country to another, and
depends on the form of illness, but usually administered is antibiotic therapy. Penicillin antibiotics
are medicines of choice for invasive pneumococcal infections, but resistance to those medicines has been on the increase over the past years.
Since pneumococcal conjugate vaccine was
added to the routine childhood immunization
schedule in the United States, the incidence of invasive pneumococcal disease has declined by 60
to 90 percent in children younger than two years.
Pneumococcal disease prevention by vaccination
becomes ever more important (9).
Conclusion
In our prospective-retrospective analysis of
microbiological causes of disease from nose and
throat swabs of children patients admitted to the
Department of Pulmonology of the Pediatric Clinic KCU Sarajevo, the sought microbiological
agent: Streptococcus pnaeumoniae was isolated
in 37 out of the tested 577 patients (6.4%) within one year. A total of 18 children patients had a
severe form of pneumonia, while 1 child had the
complication of pleuropneumonia with a deteriorated respiratory insufficiency requiring mechanical ventilation. Since streptococcus pneumoniae
annually kills almost 1 million children below 5
years of age, as such it may cause serious life-threatening conditions, which our study showed too.
According to WHO, out of all health care measures, vaccination could have the greatest impact
on reducing pneumococcal deaths. Pneumococcal
2430

vaccines provide protection from infection by various pneumococcal forms, also called serotypes.
There exist more than 90 various serotypes of
streptococcus pneumoniae discovered to date.
Globally 10-15 serotypes are responsible for 8090% cases of invasive pneumococcal diseases in
children, which is why our recommendation too is
immunization by vaccines containing antigens for
7 serotypes of streptococcus pneumoniae that are
important for the global epidemiology of pneumococcal diseases. Also registered is a new vaccine
containing antigens for 10 serotypes, and another
providing protection from 13 serotypes. Based
on all the aforementioned, immunization against
streptococcus pneumoniae could provide protection from children’s invasive pneumococcal diseases in 80-90% cases.
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Abstract
The accumulation of body fat is highly correlated with metabolic syndrome, which contributes
to an increased risk of cardiac diseases and type
II diabetes. The purpose of this study was to determine which of the 4 indices [body mass index
(BMI), waist circumference (WC), waist-to-hip
ratio (WHR), and waist-to-height ratio (WHtR)]
was the best predictor of percent body fat (%BF)
in African American college students. The subjects
comprised 116 college students who visited a participating exercise physiology laboratory at the
North Carolina A&T State University, Greensboro, United States, between June 1 and December
31, 2011. The BMI, WC, WHR, and WHtR were
calculated or measured, and the %BF was determined using air-displacement plethysmography.
For all subjects, the %BF showed a significant positive correlation with BMI (r = 0.627, p < 0.001),
WC (r = 0.657, p < 0.001), WHR (r = 0.199, p =
0.033), and WHtR (r = 0.728, p < 0.001). Furthermore, the relative strength of these associations
between %BF and the BMI (standardized coefficients; SC = 0.150), WC (SC = 0.342), WHR (SC
= 0.285), and WHtR (SC = 0.692) remained significant. The SC values revealed that of the 4 variables, the WHtR and the BMI had the strongest and
weakest associations with %BF, respectively. We
conclude that WHtR is a better anthropometric index for %BF than BMI, WC, and WHR in African
American college students.
Key words: Body mass index, waist circumference, waist-to-hip ratio, waist-to-height ratio,
African American.
Introduction
Obesity is becoming a serious public health
problem in the United States. In 2011, according to
a report from the Centers for Disease Control and
2432

Prevention (CDC), ~33.8% of adults and ~17% of
children and adolescents aged 2–19 years in the
United States of America were obese. Moreover,
the incidence of obesity continues to increase (1).
Obesity is a major risk factor for cardiovascular diseases, diabetes, musculoskeletal disorders,
and some cancers, and leads to a high mortality rate and disability (2-4). In addition, obesity
aggravates chronic diseases, such as hypertension, arthritis, cholelithiasis, and hyper-cholesterol.
Therefore, diverse efforts are required to prevent
and control obesity (5).
The accurate determination of body fat compartments for the definition of obesity requires several
techniques, including magnetic resonance imaging
(MRI), dual energy x-ray absorptiometry, underwater weighing, dilution techniques, bioelectrical
impedance analysis, air-displacement plethysmography (BOD POD), and computed tomography
(CT) (6-7). However, while these techniques show
reliability and accuracy in the measurement of body
fat, they are relatively expensive and complex to
use, inconvenient for the participant, impractical
for routine clinical settings or large-scale studies,
and not feasible for use in the field because they
require large, specialized equipment (6-7).
In clinical settings, simple anthropometric measurements such as body mass index (BMI), waist circumference (WC), and waist-to-hip ratio
(WHR) can be conveniently used to assess body
composition, and these variables correlate reasonably well with laboratory-based measures of
body composition (8-10).
Recently, several studies have reported that
the waist-to-height ratio (WHtR) is a better predictor of cardiovascular risk factors, metabolic
risk, abdominal fat distribution, and urinary albumin excretion rate than BMI, WC, and WHR
(11-14). Even though the mechanisms that enable
the WHtR to predict the wellness risk remain to
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be authenticated, the relationship of this parameter with elevations in obesity is often suggested to
underlie this predictive ability (15).
Previous studies have investigated Asian or
Caucasian subjects (11-16), but no study has assessed the determination of these factors (e.g., metabolic risk) in African Americans. Thus, the purpose of this study was to determine which of the
4 indices (BMI, WC, WHR, and WHtR) was the
best predictor of percent body fat (%BF) in African American college students.
Methods
Subjects
The subjects comprised 116 volunteer African
American college students (60 males and 56 females) aged 17–39 years of age from North Carolina Agricultural and Technical State University,
Greensboro, North Carolina, United States. The
subjects visited an exercise physiology laboratory
at the university between June 1 and December 31,
2011. All of the subjects signed a consent form to
participate in this study, and the study procedures
were approved by the Institutional Review Board
at North Carolina A&T State University. The characteristics of the subjects are shown in Table 1.
Table 1. The characteristics of the subjects (n= 116)
Variables
Age (years)
Height (cm)
Weight (kg)
BMI (kg/m2)
WC (cm)
WHR (%)
WHtR (%)
Body fat (%)

Male (n = 60)
21.57 ± 2.31
176.47 ± 6.51
81.47 ± 14.92
26.18 ± 4.55
83.16 ± 9.76
0.86 ± 0.05
0.47 ± 0.06
19.01 ± 7.90

Female (n = 56)
20.25 ± 3.29
165.18 ± 9.14
67.98 ± 14.15
24.81 ± 4.12
80.84 ± 10.38
0.82 ± 0.07
0.49 ± 0.06
24.16 ± 8.93

rib, and the iliac crest, or the top of the pelvic
bone. The tape was fit carefully as the measurer
stood beside the subject. By the use of standardized tension, care was taken not to compress any of
the underlying soft tissues, with the circumference
measured at the end of a normal expiration to the
nearest 0.5 cm (17). The WHR was calculated based on waist circumference and measurements at
the widest point of the hips. The WHtR was calculated using waist and height measurements.
For measuring %BF, the chamber pressure amplitudes of the BOD POD instrument (Life Measurement Inc., California, USA) were calibrated
prior to each test using a 50-L calibration cylinder.
Each subject wore a tight-fitting swimsuit or body
suit, with the %BF determined in the chamber. A
separate step was used to measure the thoracic gas
volume. For acquiring this measurement, the subject sat quietly in the chamber, breathing through
a disposal tube and filter, which were connected to
the reference chamber at the back of the BOD POD
apparatus. Following 4 or 5 breaths, the airway was
blocked midway through the exhalation. The subject was then told to blow 3 rapid, light, panting
breaths into the tube.
Statistical analysis
The partial correlation coefficient was used
to adjust for age when analyzing the correlation
between %BF and the 4 examined indices (BMI,
WC, WHR, and WHtR). Further, to assess the
relative strength of these associations, we used
multivariate regression analysis after adjusting
for age. The statistical significance was set at α <
0.05; SPSS ver. 20.0 (Chicago, IL, United States)
was used for the analysis. The results are shown as
the mean and standard deviation.

Values are the mean ± standard deviation. BMI: body mass
index; WC: waist circumference; WHR: waist-to-hip ratio;
WHtR: waist-to-height ratio

Experimental procedures
The BMI of each subject was calculated based
on the height and weight. The WC of each subject
was measured as follows: As the subject stood
with the feet ~25–30 cm apart, a Gulick tensiontape measure was used to determine the WC at the
portion of the trunk located halfway between the
lower costal margin, or the bottom of the lower

Results
The results of the partial correlation analysis
between %BF and the 4 indices (BMI, WC, WHR,
and WHtR), as adjusted for age, are shown in Table 2. For all subjects, the %BF showed a significant positive correlation with BMI (r = 0.627, p
< 0.001), WC (r = 0.657, p < 0.001), WHR (r =
0.199, p = 0.033) and WHtR (r = 0.728, p < 0.001).
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Table 2. The partial correlation coefficients of BMI, WC, WHR, and WHtR with percent body fat
Variables
BMI (kg/m )
WC (cm)
WHR (%)
WHtR (%)
2

Body fat (%) in African American college students (n = 116)
R
0.627
0.657
0.199
0.728

p-value
<0.001***
<0.001***
0.033*
<0.001***

BMI: body mass index; WC: waist circumference; WHR: Waist-to-hip ratio; WHtR: waist-to-height ratio
*p < 0.05, ***p < 0.001, tested by partial correlation analysis after adjusting for age

Table 3. Comparison of the relative strengths of BMI, WC, WHR, and WHtR in predicting percent body fat
Variables
BMI (kg/m )
WC (cm)
WHR (%)
WHtR (%)
2

Body fat (%) in African American college students (n = 116)
Standardized coefficients (beta)
0.150
0.342
0.285
0.692

R2

F

p-value

0.576

29.872

<0.001***

BMI; Body mass index, WC; Waist circumference, WHR; Waist to hip ratio, WHtR; Waist to height ratio
***p < 0.001, tested by multivariate logistic regression analysis after adjusting age

A multivariate regression analysis of BMI,
WC, WHR, and WHtR, as adjusted for age, was
conducted to access the strength of the association
between %BF and these 4 indices (Table 3). The
association between BMI (standardized coefficient; SC = 0.150), WC (SC = 0.342), WHR (SC =
0.285), and WHtR (SC = 0.692) and %BF remained significant. Furthermore, the standardized coefficient values revealed that of the four variables,
the WHtR and BMI showed the strongest and weakest associations with %BF, respectively.
Discussion
Body fat accumulation is associated with cardiovascular disease and plays an important role in insulin resistance. Several previous studies have reported that WHtR is a better predictor than WC, WHR,
and BMI for the evaluation of coronary disease and
metabolic risk factors (11-13, 18). Furthermore,
WHtR has been shown to be a better predictor for
the evaluation of abdominal fat and obesity (14-15).
Based on previous studies with Caucasian and
Asian subjects, we hypothesized that WHtR might
also have a stronger association with the %BF
than WC, WHR, and BMI in African Americans.
Although BMI, WC, and WHtR showed similar
correlations with %BF in the partial correlation
analysis (Table 2), WHtR was revealed by multi2434

variate regression analyses to be the best anthropometric index among these particular parameters
in African American students (Table 3).
BMI has been generally used to define overweight and obesity (19). However, BMI has critical limitations because it does not reveal the condition of the body composition, such as fat-free
mass, fat mass, and %BF (20-21). This study also
supported previous studies showing that BMI has
a weaker association with %BF compared to WC
and WHtR (14).
Ferland et al. (1989) reported that the WHR
was a good predictor of abdominal adipose tissue
using CT (22). Further, Chan et al. (2003) reported
that WC was a better predictor of abdominal adipose tissue than WHR using MRI (8). Recently,
however, Wu et al. (2009) reported that WHtR
was the best predictor of abdominal fat distribution when compared to BMI, WC, and WHR (14).
Our study has also shown that WHtR is the best
predictor of body composition not only in Caucasian and Asian individuals (8, 12, 14) but also in
African Americans. This study has provided evidence that WHtR is an important surrogate marker
of %BF in African Americans.
This study has some limitations. First, the
sample of this study did not represent all African
Americans, since all the participants resided in
Greensboro, North Carolina, and were of college
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age. Second, the number of participates in this study (n = 116) was not large. For this reason, further
well-designed studies will need to be conducted to
evaluate the extent to which these anthropometric
variables represent the %BF among African Americans. However, unlike other studies, the subjects
were African Americans, who represent a minority race and this is thus an advantage of this study.
Additionally, according to the central limit theorem, a study likely has a normal distribution and is
reliable if the number of subjects in each group is
over 30 (23). Hence, because all of the experimental groups in this study had over 30 subjects, our
results can be considered reliable.
Conclusion
We conclude that WHtR is a better anthropometric index for %BF than BMI, WC, and WHR
in African American college students.
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Abstract
Purpose: The aim of this study was to evaluate the role and additional diagnostic contribution
of multidetector computed tomography (MDCT)
findings in patients with acute abdominal pain
caused by small and large bowel pathologies that
required emergency intestinal resection.
Methods: A total of 42 patients who were admitted to our hospital’s emergency room between
July 2011 and July 2012 with a complaint of acute
abdominal pain caused by non-traumatic small
and large bowel pathologies and underwent emergency intestinal resection were included to our
study. The definitive diagnosis and MDCT findings of patients were retrospectively reviewed.
Results: Of these patients, 23 (54.8 %) were
male and 19 (45.2 %) were female. The mean age
was 49±3,4 years, ranging from 31 to 64 years.
The sensitivity of MDCT in diagnosing intestinal
pathologies leading to acute abdominal pain and required emergency intestinal resection was 93.7%,
91.7%, and 85.7% in patient groups of intestinal
perforation, acute mesenteric ischemia, and intestinal obstruction, respectively. A total concordance
between the MDCT findings and definitive diagnosis was found in 38 of 42 cases; partial discordance
was seen in 2 of 42 cases (4.8%) and total discordance was seen in 2 of 42 cases (4.8%). The overall
sensitivity of MDCT in the diagnosis of intestinal
pathologies required emergency intestinal resection
was found to be 90.5%.
Conclusion: MDCT is a rapid, reliable, highly
accurate, and cost-effective modality in the differential diagnosis of small and large bowel pathologies leading to acute abdominal pain and requiring
emergency intestinal resection.

Key words: Acute abdomen, emergency intestinal resection, multidetector computed tomography.
Introduction
The term of ‘acute abdomen’ is a clinical condition characterized by a serious abdominal pain
which develops within hours. It is frequently difficult to evaluate this condition clinically, and the
conventional radiological findings and the laboratory results are non-specific. For patients who were
admitted to an emergency room with acute abdominal pain, multidetector computed tomography
(MDCT) is a quick, common and cost-effective radiological method for making a certain diagnosis.
The non-traumatic abdominal pain is a common
symptom in 1/3 of patients admitted to an emergency room [1]. For these cases, the differential
diagnosis may vary from benign causes that may
ameliorate spontaneously to life-threatening severe
disorders requiring emergency surgery. The complications due to delays in diagnosis of the acute
abdomen are common in routine clinical practices
[2]. The function of radiology is to provide fast and
accurate diagnosis and to reach a differential diagnosis the diseases that give good response to medical treatment and the diseases that require a surgery.
Acute abdomen is a clinical manifestation with
a wide spectrum that arises from gastrointestinal,
hepatobiliary, urological, gynecological and vascular pathologies. Among these, the gastrointestinal causes play an important role and may need
intestinal resection due to impairment of clinical
status [3]. Although it is believed that the radiological evaluation of luminal organs is limited, the
bowels and the mesenteric vessels can be examined in details with the contribution of multiplanar
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and three-dimensional images obtained by MDCT
and CT-angiographic investigations. A markedly
faster imaging is achieved with MDCT technology, in which movement and respiratory artifacts
can be eliminated; furthermore, it is also possible
to examine the distal branches of intestinal vessels
by rapid administration of contrast agent [4].
The aim of this study was to evaluate the role
and additional diagnostic contribution of MDCT
findings in patients with acute abdominal pain
caused by small and large bowel pathologies which required emergency intestinal resection.
Materials and Methods
In our study, a total of 42 patients who were
admitted to our hospital’s emergency room between July 2011 and July 2012 with a complaint
of acute abdominal pain caused by non-traumatic
small and large bowel pathologies and underwent
emergency intestinal resection were retrospectively
reviewed. The demographic data, medical history,
physical examination, laboratory and radiological
findings, surgery notes and pathological diagnosis
of these patients were obtained. The patients who
underwent intestinal resection due to penetrating or
blunt trauma and had a primary surgical repair were
excluded from the study. All patients underwent
4-slice MDCT (HiSpeed; GE Medical Systems,
Milwaukee, Wisconsin, USA) using basal and venous scans (at 70–90 s from contrast agent injection); the arterial phase (at 30–40 s) was carried out
only in the event of suspected ischemic or vascular
disease. Scans were performed with the following
parameters: KV=120, mAs=modulation with range
60–230 mAs. Iodine contrast agent was administered intravenously as follows: volume, 120–150
ml; rate, 2.5 ml/s; concentration, 350 mg I/ml. In
all cases, the contrast agent injection was followed
by the injection of 40 ml saline solution at 2–3 ml/s.
MDCT examination was evaluated by two expert radiologists using axial image and multiplanar
reconstruction (MPR), coronal, sagittal, or oblique
according to the localization of the disease; cases
of disagreement were reviewed jointly, with the
collaboration of a third experienced radiologist.
The MDCT diagnosis was compared with definitive diagnosis obtained after surgery and pathological examination.
2438

Results
A total of 42 patients who applied to the emergency room of our hospital with a manifestation
of acute abdomen, and underwent an emergency
intestinal resection between July 2011 and July
2012 were included in our study. Of these patients,
23 (54.8%) were male and 19 (45.2%) were female. The mean age was 49±3,4 years, ranging
from 31 to 64 years.
The most frequent cause of acute abdomen requiring emergency surgery were adhesions lead to
intestinal obstruction and perforated duodenal ulcer
in our patients. All patients underwent emergency
surgery within 48 hours after admission. Eight patients (19%) had post−operative morbidity. The
most frequent complication was surgical site infection, which occurred in 5 patients ( 11.9%), followed by pneumonia in 3 patients (7.1%). One patient (2.4%) died within 1 month after the operation
due to sepsis related to pan-peritonitis.
The definitive diagnoses of patients, which were
made based on surgical procedure and pathological examination, were divided into 3 main groups:
a) intestinal obstruction (total of 16 patients); b)
acute mesenteric ischemia (AMI) for 12 patients;
c) intestinal perforation (total of 14 patients).
Intestinal obstruction was most often caused
by adhesion (n = 7). Other etiologies of intestinal
obstruction were colonic malignancy (n = 4), inguinal hernia (n=2), internal hernia (n = 1), intussusception (n=1), and small-bowel tumor (n = 1).
Among the cases of intestinal perforation, 7 cases
were small intestinal perforations and 7 cases were
large intestinal perforations. The most common
cause of intestinal perforation was perforation due
to large-bowel tumor (n = 3), caecum perforation
due to acute appendicitis (n = 2) followed by colon
diverticulitis (n = 2). Duodenal perforations were
found in 7 cases of perforated duodenal ulcer.
The MDCT findings of patients with intestinal
obstruction included increased transverse diameter of proximal bowel segments of obstruction,
normal diameter of distal bowel loops of stenosis with a transition zone between distal collapsed
bowel loops and proximal dilated bowel loops
(Figure 1). The fluid distension in the proximal
bowel loops of obstruction functions as a natural
contrast agent. In case of tumors are the reason of
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intestinal obstruction, contrast enhancement is observed in the solid tumors after intravenous contrast agent administration (Figure 2).

Figure 1. a) Axial, b) Coronal reformatted image
of a 47-year-old woman 1 year after abdominal
surgery presents with a 1-day history of worsening abdominal pain, distention, nausea, and
vomiting. MDCT scan with iv contrast agent
of the abdomen demonstrates markedly dilated
ﬂuid ﬁlled loops of small bowel. Transition
from markedly dilated loops of small bowel to
collapsed loops of distal small bowel (arrows) is
present with no identiﬁable etiology, making adhesions the likely diagnosis.

Figure 2. a) Axial, b) Sagittal reformatted image
of a 51 year-old male patient shows obstruction due to tumoral mass in the splenic flexure
(arrow), a marked dilatation and air-fluid levels
in transverse colon (arrowhead).
Hernias were the third common cause of acute
intestinal obstruction in our patients. In cases of
strangulated hernia, compromise of the blood supply is present, resulting in thickening of bowel
loops. Adjacent inflammatory changes can be seen
at MDCT in association with small bowel obstruction (Figure 3). The MDCT diagnosis of foramen
of Winslow hernia is established by the presence
of bowel posterior to the stomach, which is charac-
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teristically displaced to the left. In our case MDCT
examination showed dilated intestinal loops in the
lesser sac (Figure 4).

ages, which is one of the late findings of AMI and
an indicator of poor prognosis (Figure 5a, 6).

Figure 3. Axial MDCT scan shows incarcerated
left inguinal hernia leads to small bowel obstruction. CT scan obtained at a lower level demonstrates an incarcerated small bowel segment in
an inguinal hernia.

Figure 4. Axial MDCT image shows dilated intestinal loops in the lesser sac indicated foramen of
Winslow hernia (arrow). This finding was confirmed surgically.
In our patients group with AMI, occluded or
stenosed vascular structures were clearly seen in
axial and multiplanar reformatted MDCT images
in arterial phase after intravenous contrast agent
administration (Figure 5). The presence of gas in
bowel wall (pneumatosis intestinalis) and portalvenous system can be determined by MDCT im2440

Figure 5. a) Axial, b) Sagittal reformatted image
of MDCT scan with iv contrast agent administered to 56-year-old female patient shows thrombus
causing a total filling defect in the root of superior mesenteric artery (arrow), and the presence
of pneumatosis intestinalis in colon wall in the
hepatic flexure (arrowhead).
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the overall sensitivity of MDCT in the diagnosis of
small and large bowel pathologies required emergency intestinal resection was found to be 90.5%.

Figure 6. Axial CT scan of liver with iv contrast
agent administered to 63-year-old female patient
shows the presence of gas in intra-hepatic portal
venous system.
The MDCT findings frequently observed in
our patients with intestinal perforation were the
presence of intra-abdominal extraluminal free air
bubbles and the presence of intra-abdominal extraluminal free fluid (Figure 7).
In the present study, the sensitivity of MDCT in
diagnosing small and large bowel pathologies leading to acute abdominal pain and required emergency
intestinal resection was 93.7%, 91.7%, and 85.7%
in patient groups of intestinal perforation, AMI and
intestinal obstruction, respectively.
Total concordance between the MDCT diagnosis
and definitive diagnosis was found in 38 of 42 cases
in this study; partial discordance was seen in 2 of
42 cases (4.8%) and total discordance was seen in 2
of 42 cases (4.8 %) (Table 1). In the present study,

Figure 7. Axial CT scan of 37-year-old female
patient shows extraluminal free air adjacent to
left lobe of liver (arrow), and free fluid in perihepatic region (arrowhead) are observed.
Discussion
Over the years, MDCT has gained a key role in
the diagnosis of small and large bowel pathologies
caused acute abdomen. It has reduced the use of
conventional radiology due to its clear benefits of
fast execution, broad view, and objective interpretation, as well as its ability to enable differential
diagnosis in case of the initial clinical suspicion is
not confirmed [5,6].
In a study evaluating the effect of MDCT on
treatment of patients with acute abdominal pain, it

Table 1. Comprasion of sensitivity of MDCT diagnosis and definitive diagnosis in patients with nontraumatic acute abdominal pain and required emergency intestinal resection.
Definitive diagnosis
Intestinal obstruction
Acute mesenteric
ischemia
Intestinal perforation
Total

Number Number of concordance
of patients
MDCT/Definitive
(n)
diagnosis (n)

Number of discordance
MDCT/Definitive diagnosis
Partial
Total
Discordance (n) Discordance (n)
1
0

Sensitivity
(%)

16

15

93.7

12

11

0

1

91.7

14
42

12
38

1
2

1
2

85.7
90.5

MDCT: Multidetector computed tomography
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has been demonstrated that MDCT altered the previously scheduled treatment in one third of cases,
reduced the hospitalization time and directed to
new alternative diagnosis in approximately 25% of
those cases [7]. In the current study, MDCT leaded
to new alternative diagnosis by excluding other possible diagnoses in 9 patients (21.4%) of our cases,
which is similar to those reported previously.
Intestinal obstruction is a common cause of
abdominal pain, accounting for 8% of all emergency room visits for abdominal pain and 20%
of surgical admissions. MDCT often facilitates
the identification of the cause of an intestinal obstruction, whether it is extrinsic or intrinsic to the
bowel. The most common cause of intestinal obstruction in developed countries is adhesions, with
the vast majority secondary to prior abdominal or
pelvic surgery, which is comparable with recent
studies from Turkey [8, 9]. In the previous studies from our country, the most common etiological
causes were reported as strangulated hernias (32.2
- 54%), malignancies (10.2 - 27%), and adhesions
(16 - 23%), respectively [11,12].
Changing of the etiological distribution of intestinal obstruction in our population may be resulted from several reasons including recent developments in the field of health, the increasing rates
of the reaching health care services and also high
sensitivity and specificity of MDCT in accurate
diagnosing of intestinal obstruction.
In our study, the sensitivity of diagnosing intestinal obstruction with MDCT was 93.7%,which was
comparable with the recent literature. In studies of
intestinal obstruction, sensitivity and specificity of
CT are reported as 71 to 95 and 68 to 98%, respectively [12,13]. This broad range can be explained
by considering that MDCT is highly effective in recognizing complete intestinal obstruction (and their
underlying cause) but it has considerable limits in
identifying partial obstructions especially those caused by adhesions. Standard CT scans emerged as an
important preoperative imaging modality for evaluation of intestinal obstruction almost two decades
ago [14]. Many studies since then, have consistently
demonstrated high sensitivities (90%-96%) and specificities (96% to 100%) of MDCT at determining
the presence of intestinal obstruction [14,15].
AMI is an infrequent but important cause of
acute abdominal pain, as it is associated with an
2442

average mortality rate of 71% [16]. Therefore,
MDCT plays a critical role in the diagnosis of patients with AMI. The majority of AMI cases are
due to thromboembolic disease affecting the superior mesenteric artery (SMA), with 50% secondary to embolus and 20% secondary to thrombosis.
SMV occlusion is less common, responsible for
5% to 10% of cases [17].
Mesenteric occlusive ischemia due to thromboembolic disease is best evaluated with MDCT
angiography technique [18]. An occlusive thrombus can be identified as a hypodense filling defect
within the proximal portion of the SMA, usually
adjacent to a site of preexisting calcified atherosclerotic plaque. An occlusive acute embolus also
appears as a hypodense filling defect, but is typically located at arterial branching points. Threedimensional reconstructions and volume-rendered
images of the mesenteric vasculature can often be
quite helpful for confident diagnosis. [17]
MDCT is useful in patients with AMI, resulting from whether intestinal occlusion or other diseases; its sensitivity and specificity vary from 67%
to 100% and 83% to 100%, respectively, in the
recent literature [13,18]. Taourel et al. evaluated
the accuracy of MDCT in the diagnosis of AMI
in a study population of 39 consecutive patients
and found a sensitivity of 64% and a specificity of
92% using MDCT [19]. In another study, Kirkpatrick et al. reported a maximum sensitivity of 96%
and a speciﬁcity of 94% in diagnosing mesenteric
ischemia evaluated by MDCT [20]. In our study,
MDCT correctly diagnosed AMI in 11 of 12 patients with a sensitivity of 91.7%. The results of
the present study were similar to previous studies
evaluating AMI by MDCT [19,20].
Although some recent studies reported that the
sensitivity of MDCT for the diagnosis of AMI was
found to be 100% [21], our results did not reach
these values. This may be as a result of the difference between these studies in which either a
16-slice or 40-slice was used and the our study in
which a 4-slice MDCT scanner was used.
The perforation of gastrointestinal tract is an
emergency situation and patients with perforated
bowel usually present with obvious signs of peritonitis, often as a complication of peptic ulcer
disease or diverticulitis, or following endoscopic
procedures [22]. The patients mostly require sur-
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gical intervention and diagnosis is generally based
on radiological imaging methods. Determination
of the presence, the level and the cause of perforation is important for proper evaluation and surgical planning [6].
Several authors have shown that MDCT is
the most valuable imaging technique for detecting free intraperitoneal air [23,24]. In a retrospective serie of 14 patients with perforated peptic
ulcers reported by Chen et al. [25], the sensitivity of MDCT for showing free air was 100%, but
the site of perforation could only be determined
by MDCT in five patients (36%). Maniatis et al.
[26] reported a sensitivity of 85.5% in a serie of
76 patients presenting with bowel perforation secondary to various causes. In our study, multiplanar
reconstruction images were routinely performed,
which we found to be useful for determining the
exact location of bubbles of extraluminal air and
defects in the bowel wall. The overall accuracy
in predicting bowel perforation was 85.7% in our
study. These results are similar to previously published retrospective series [26-28].
A recent study reveals that the most common
causes of death in patients underwent emergency
abdominal surgery were sepsis related to panperitonitis and pneumonia [29]; another previous
study also reports that post-operative pneumonia,
cardiac complications and sepsis accounted are
the most frequent reasons of deaths in patients
had abdominal surgery [9]. In our patients group,
only one patient (2.4%) died within 1 month after
the surgery due to sepsis related to pan-peritonitis
which is one of the most common cause of death
among these patients group in the literature.
In our study, MDCT correctly identified the diagnosis in 38 of 42 patients with a sensitivity of
90.5% when considering only those cases where
there was complete agreement between MDCT
diagnosis and the definitive diagnosis. Our results
were comparable with previous studies reported in
the literature for acute intestinal diseases considered. However, to the best of our knowledge, no
data have been published evaluating the accuracy
of MDCT in diagnosing acute intestinal pathologies that required emergency intestinal resection
in the recent literature to compare with.
In conclusion, MDCT has gained widespread
acceptance as a rapid, reliable, highly accurate,

and cost-effective modality in the differential diagnosis of small and large bowel pathologies which
lead to acute abdominal pain and require emergency intestinal resection. With recent advances
in multi-planar and reformatted three-dimensional
images, MDCT plays an increasingly important
role in the evaluation of intestinal causes allowing a fast and precise differential diagnosis and
therefore a timely treatment, which is mandatory
to limit morbidity and mortality.
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Abstract
Considering that ethanol caused number of
health problems in the world , the present study
was initiated to investigate the histological hazardous effects of ethanol on the liver and spleen.
Animals were divided into 4 groups, the first
group served as a control group, the second, third
and fourth received 1,2 and 6 ml/kg/bw of 70%
ethanol respectively. At the day 5 post treatment,
the liver and spleen sections were prepared for the
histological study. Ethanol intake induced marked
histological alterations in the liver and spleen that
correlated with the dose taken, low dose induced
liver and spleen injury mainly as cytoplasmic
degeneration in liver and abnormal structure of
spleen, whereas, high doses of ethanol resulted in
fibrosis in liver and splenomegaly.
Key words: Ethanol, mice, liver, spleen.
Introduction
Ethanol has been a part of the human diet for
centuries. However, its consumption in excess can
result in a number of health problems, most notably liver damage , Ethanol cannot be excreted and
must be metabolized, primarily by the liver (Berg
et al., 2002). Alcoholic Liver Disease (ALD) is a
blanket term in which conditions related specifically to the liver and alcohol use fall under. The
most prevalent types of Alcoholic Liver Disease,
or ALD, are fatty liver, alcoholic hepatitis, and cirrhosis. Often, as people continue to drink heavily,
they progress from fatty liver to hepatitis to cirrhosis. All three of the disorders can occur together (
Robert et al., 2004). Fatty Liver, which occurs after acute alcohol ingestion, is generally reversible
with abstinence and is not thought to predispose to
any chronic form of liver disease if abstinence and/
or moderation are maintained (Kyrsten, 2004). It

is estimated by the National Institutes of Health
that about 20 percent of alcoholics and heavy
drinkers develop fatty liver, or steatosis (Robert et
al., 2004). Other sources estimate that 90-100 percent of patients with heavy drinking will develop
this disease (Ismail and Riely, 2006). The condition can lead to death if alcohol consumption is
not reduced or stopped, Alcohol can be a factor in
several other forms of liver disease not specifically attributed to it, and may interact with risk factors for other forms of liver disease. An example
of this is people with alcohol-related cirrhosis are
at a higher risk of developing liver cancer. Those
with Hepatitis B or C accompanied with heavy
drinking are at a much higher risk of cirrhosis than
with heavy drinking alone (Robert et al., 2004).
Clinical evidence supports a correlation between
excessive alcohol consumption and certain bacterial infections. For example, alcoholics who have
developed cirrhosis of the liver are predisposed to
spontaneous bacterial peritonitis. Phagocytes are
an important defense against infection in this part
of the body and defects in phagocytic cell function, observed in many alcoholics, may predispose
these individual to peritoneal infection (Roselle,
1992). There is considerable evidence indicating
that ethanol consumption alters immune system
function and leads to increased susceptibility to
infections and neoplastic diseases (Nath and Szabo, 2009; Lau et al., 2009; Nava‐Aguilera et al.,
2009; Szabo and Mandrekar, 2009).
Materials and Methods
Animals and experimental design
Male swiss mice weighed 25 to 30 g were obtained from King Saoud university animal house.
Mice were provided with water and balanced diet
ad libitum. 20 adult swiss mice were randomly divided into 4 groups of 5 mice in each as following:
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- Group 1: control group ( normal mice
without treatment).
- Group 2 : mice treated with 1ml /kg/bw of
70% ethanol orally by stomach gavage for
consecutive 5 days.
- Group 3 : mice treated with 2ml/kg/bw of
70% ethanol orally by stomach gavage for
consecutive 5 days.
- Group 4: mice treated with 6ml/kg/bw of
70% ethanol orally by stomach gavage for
consecutive 5 days.
Histological examination
Mice were sacrificed in the sixth day of the
beginning of the experiment, livers and spleens
were collected and cut into small pieces and fixed
10% neutral buffered formalin, then embedded in
paraffin and sectioned. The sections were stained
with Hx&E stain for histopathological examination and photographing.
Results
1. Liver
The liver of normal mice (untreated) consists of
a vast interanastomosing network of hepatocytes
arranged in single-cell thick plates separated by vascular sinusoids. The hepatocytes along with vascular channels form organized micro structures which
serve as structural and functional units. The liver is
composed of innumerable lobules, each of which
is a hexagonal structure consisting of a central vein
surrounded by radiating hepatocyte plates. However, another concept of a functional unit defines an
acinus as the functional unit in relation to terminal
portal branches and terminal hepatic venule. Portal
tracts surround the classical lobules. An interlobular
portal vein is also shown (Figure 1).
Histopathological examination of liver of mice
received 1ml/kg/bw of 70% ethanol orally for 5
days showed hazardous effects on liver represented by appearance of many necrotic foci (N),
vacuolar degeneration (vc) in the cytoplasm of
hepatocytes, some cells showed abundant nuclei,
others showed pyknotic (P) nuclei where others
appeared without nuclei. Dilatation in blood sinusoids with kuppfer (K)cells besides to existence
of lymphocytic infiltration foci were abundant (L)
(Figures 2a&2b). Sections stained by masson’s
2446

trichrome technique showed wide dilated and
branched central vien (CV) (Figure 2c),moreover,
Figure 2d revealed congested and dilated central
vein with destructed wall and surrounded by necrotic areas.

Figure 1. Uuntreated liver section showed normal central vein (CV) surrounded by normal hepatocytes (mag.x200 H&E)
Examination of liver sections of mice received
oral administration of 2ml/kg/bw of 70% ethanol
for 5 days showed more complicated alterations
remarked by destruction in the vein wall surrounded by aggregations of lymphocytes and necrotic
areas (N), in addition, pyknotic nuclei were abundant in some cells, and other cells showed complete degeneration in its nuclei, moreover, sections
revealed fusion of cells due to degeneration of cell
walls (Figures 3a&3b). Whereas, trichrome stained sections (Figures 3c&3d) displayed wide necrotic areas were filled with erythrocytic exudates,
in addition to, wide dilated blood sinusoids with
kupfer cells, dilated portal vein appeared surrounded by concentric layers of collagenous fibers
with lymphocytes in between.
Livers of mice received oral administration
of 6ml/kg/bw of 70% ethanol revealed the worst
hazardous features in liver tissues compared with
previous doses mainfested by cytoplasmic and
nuclear degeneration in hepatocytes, some cells
showed pyknotic nuclei (p), dilatation in blood sinusoids in addition to appearance of kupfer cells in
the sinusoids, presence of necrotic areas besides to
blood exudates among liver cells and appearance
of blood congestion in dilated central vein (Figure
4a), moreover, Figure 4b showed some aggregations of lymphocytes in liver tissue. Concentrated
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Figure 2. Liver sections treated with 1ml/kg/bw of ethanol showed marked changes (2a mag.x400 H&E)
necrotic areas (N), vacuolar degeneration (VC), kupffer cells (K)and blood sinusoids (S) (2b mag.x400
H&E) lymphocytic infiltration (L) and pyknotic nuclei (P). (2c mag.x400 M.Tr.) dilated central vein, (2d
mag.x400 M.Tr.) dilated central vein with erythrocytic congestion surrounded by necrotic foci (N).
layers of collagenous fibers were deposited in the
tissue accompanied by lymphocytic infiltration
and blood exudates, moreover, dilated central vein
surrounded by thick concentric layers of collagenous fibers besides to presence of necrotic areas
were seen (Figures 4c&4d).
2. Spleen
Spleen is a large lymphoid organ that contains
two main compartments known as “the white pulp
and the red pulp“. Spleen is covered with a fibrous capsule from which trabeculae enters into the
parenchyma. The fibrous trabeculae ramify throughout the spleen and form supportive sheathing
around blood vessels. The white pulp consists
of lymphoid follicles, Each B-lymphoid follicle
contains a distinct marginal zone of lymphocytes

(outer rim of lymphocytes) around the mantle
zone of the follicle (inner rim of lymphocytes).
The marginal zone consists of loosely arranged
lymphocytes. This ‘perifollicular zone’ is the boundary between white and red pulp and serves as
the area where macrophages are abundant, The
macrophages serve as the ‘custom officers’ for the
newly entered red and white blood cells and particulate material. The red pulp is the area of spleen
in between white pulp and consists of open sinuses and cellular cords, Splenic sinuses are open
vascular spaces lined by a discontinuous layer of
endothelial cells and supported by a fenestrated
basal lamina and reticular fibers. The surrounding
cellular splenic cords provide a tissue framework
maintaining the network of sinuses.
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Figure 3. Liver sections treated with 2ml/kg/bw of ethanol showed more complicated alterations
(3a mag.x400 H&E) central vein (CV) with destructed wall surrounded by necrotic areas (N) and
lymphocytic infiltration (L). (3b mag.x400 H&E) dilated blood sinusoids (bs), pyknotic nuclei of hepatocytes (P), necrotic foci (N). (3c mag.x400 M.Tr.) wide necrotic area(N) filled with erythrocytic
exudates (Ex). (3d mag.x400 M.Tr.) dilated vein (V) surrounded by fibrotic layer (F).
Examination of mice spleen sections received
1 ml/kg/bw oral administration of 70% ethanol
for 5 days showed marked changes in the spleen
tissue represented by expansion of red pulp due
to venous congestion, presence of number of resident macrophages to get rid of abnormal red blood cells and cellular inclusions due to the venous
congestion (Figures 6a &6b). Dilatation in venous
sinuse that lined with endothelial cells besides to
necrotic foci appeared in Figures 6c and 6d.
Spleen sections of mice received oral administration of 2 ml/kg/bw of 70% ethanol revealed
abnormal architecture of spleen tissue remarked
by distorted lymphoid follicles (white pulp) with
resident macrophages in the marginal zone of the
follicles, increasing the expansion of red pulp due
to the increasing of venous congestion in addition
to the dilatation in the venous sinuses ( Figures 7a,
7b & 7c), whereas, Figure 7d showed wide necro2448

tic areas in the lymphoid follicle due to the degeneration of B and T lymphocytes.
By increasing the dose of 70% ethanol to 6ml/
kg/bw spleen sections showed very hazardous
effects on the spleen represented by splenomegaly
due to severe congestion that venous sinuses completely disappeared because of filling of red blood
cells, in other side, distorted white pulp appeared
with small sized lymph follicles surrounded by necrotic areas (Figures 8a &8b).
Discussion
Ethanol, which is a weak anesthetic, is toxic for
both humans and animals, and exerts important
negative effects upon the liver, brain, heart, skeletal muscle, pancreas, hematological and immune
systems, gastrointestinal apparatus and endocrine
system (Rottenberg, 1992, Rodés et al.,1990 and
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Figure 4. Liver sections treated with 6ml/kg/bw of ethanol showed hazardous feathures (4a mag.x400
H&E) necrotic area (N) , pyknotic nuclei (P) , hepatocytic degeneration (d) (4b mag. X400 H&E)
aggregations of lymphocytes (L) (4c mag.x400 M.Tr.) collagenous fibers (F) stained blue in the tissue,
lymphocytic infiltration (L) and blood exudates (EX). (4d mag.x400 M.Tr.) dilated central vein (CV)
surrounded by collagenous fibers (F) and wide necrotic areas (N).

Figure 5. Untreated spleen sections showed normal architecture (5a mag.x100 H&E) white pulp (WP)
and red pulp (RP) (5b magx400 H&E)lymphoid follicle consists of lymphocytes (L), macrophages (M)
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Figure 6. Treated spleen sections with 1ml/kg/bw of ethanol showed marked changes (6a mag.x100
H &E) expansion of red pulp (RP), shrinkage of white pulp (WP). (6b mag.x400 H &E) number of
macrophages (6c mag.x400 M.Tr.)trabeculae (T) , dilated venous sinusoids (S) (6d mag.x400 M.Tr.)
necrotic foci (N).
Bujanda et al.,1999). Alcohol can cause liver damage in the form of steatosis or fatty liver, fibrosis
and liver cirrhosis. In general, the amount and duration of alcohol abuse correlate with the presence
and severity of liver damage, at least as regards the
initial stage of fatty liver (Becker et al., 1996). The
present experimental study runs in full agreement
with the previous studies that ethanol intake exerts
hazardous effects upon liver and spleen, moreover, the amount of ethanol received correlates with
severity damage of liver and spleen, it was observed that liver and spleen of mice received high
doses of 2,6 ml/kg/bw of ethanol showed severe
damage in the tissues compared to that received
1ml/kg/bw of ethanol.
Many studies proved that fatty changes, necrosis
and inflammation were prominent in the livers of
rats fed on ethanol( Gouillon et al., 2000). reported
that Wistar rats livers exposed to 10% v/v ethanol
for 12 weeks showed important changes in hepatic
trabecular structure and increased hepatocytes with
2450

cytoplasmatic vacuoles (Brzóska et al.,2003 and Ito
et al.,2007) . The characteristic Liver Alcoholic Disorder (steatosis and fibrosis is not observed when
ethanol concentrations are low(Harrison & Burt,
1993). In accordance with the previous results, the
present study proved that administration of low
doses of ethanol affected mice liver histology represented by necrosis and cytoplasmic vacuoles
in liver, but there is no fibrosis was detected in the
liver tissue, whereas, sections treated with high doses of ethanol showed accumulation of fibers that
increased by increasing the dose, the appearance of
fibrosis might be due to increasing of hepatocytic
degeneration which replaced by fibrosis. Moreover,
low doses of ethanol caused harmful effects on the
spleen manifested by expansion of red pulp and
increasing number of macrophages to get rid of cellular inclusions as the dose increased, the expansion
and congestion of red pulp increased whereas, the
white pulp decreased and distorted which resulted
in splenomegaly.
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Figure 7. Treated spleen sections with 2ml/kg/bw revealed more changes (7a mag.x400 H &E) distorted white pulp (WP), increasing number of macrophages (M), (7b mag.x400 H &E) small lymphoid
follicle (WP), expansion of red pulp (RP) (7d mag.x400 H &E) abnormal white pulp (WP), congested
red pulp (RP) (7d mag.x400 M.Tr.) necrotic foci (N).

Figure 8. Treated spleen sections with 6ml/kg/bw of ethanol showed severe alterations (8a mag.x400
H &E) severe congestion in red pulp (RP), shrunken lymphoid follicle (LF), necrosis (N) (8b mag.
x400 H&E) distorted lymphoid follicle(LF), necrosis (N), trabeculae (T).
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Introduction

Abstract
Objective: To analyze the effects of comprehensive interventional therapy on extremity osteosarcoma.
Methods: 65 cases of pathologically diagnosed extremity osteosarcoma were subjected to 3
treatment stages: 1) 2 treatment courses of regional intraarterial perfusion and systemic chemotherapy; 2) simultaneous low-dose regional intraarterial perfusion and radiotherapy; 3) 6 treatment
courses of systemic chemotherapy. All the patients
were followed up for 12-120 months. The cases
were divided into 3 groups according to the stages (Group A: all three stages completed; Group
B: the first two stages completed; Group C: only
the first stage completed). The local tumor control
rates, the cumulative survival rates and the median survival time of the three patient groups were
retrospectively analyzed.
Results: The overall local control rate and local
recurrence rate of Group A and Group B were
84.78% and 15.22%, respectively. The 1-, 3- and
5-year cumulative survival rates of Group A were
100.00%, 72.36% and 51.23%, respectively, and
those of Group B were 80.28%, 7.31% and 7.32%,
respectively. The 1- and 2-year cumulative survival
rates of Group C were 28.31% and 0.00%, respectively. The median survival time values of the three
groups all differed significantly (Group A and B:
X2=27.86, P < 0.0001; Group A and C: X2= 54.05,
P<0.0001; Group B and C: X2=17.06, P<0.0001).
Conclusions: The comprehensive interventional therapy effectively led to satisfactory local
tumor control rates and long-term survival rates.
Key words: Osteosarcoma, radiology, intervention, radiotherapy, comprehensive therapy,
evaluation.

The 5-year survival rate of extremity osteosarcoma has been elevated from 25% to approximately 85% since the promotion of auxiliary
chemotherapy in the 1970s[1]. Particularly, limb
salvage surgeries have been widely applied owing
to the increased tumor necrosis rate from 65% to
100% after combining intraarterial perfusion[2].
The 2-year postoperative mortality rate of individual chemotherapy or radiotherapy is 80% due to
the subclinical metastasis after amputation. The
long-term survival is most significantly affected
by pulmonary metastasis[3]. Actually, the osteosarcoma patients may have suffered from subclinical
metastasis upon the first visit, which determines
the long-term treatment efficacy.
Combining intraarterial chemotherapy with
radiotherapy is the fundamental and primary therapy [4]. However, limb salvage surgeries are limited by the following issues: 1) considerable
metastasis rate and local recurrence rate; 2) the
inevitably disability that prevents patients from
agreeing to surgeries[5]. 83 cases of patients who
refused to receive surgical operations from March
2002 to January 2012 were subjected to comprehensive interventional therapy, in which 65 cases
with complete medical records were followed up
for a long time.
Materials and Methods
Clinical data
The 65 cases who were pathologically diagnoses as extremity osteosarcoma aging 6-71 years
old (median age: 19.13) consisted of 30 males and
35 females. Position: 20 cases of femur, 20 cases
of tibiofibula, 9 cases of pelvis, and 7 cases of humerus. Enneking staging: 2 cases of stage IIA, 55
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cases of stage IIB, and 8 cases of stage III. X-ray
typing: 5 cases of sclerotic type, 4 cases of osteolytic type, and 56 cases of mixed type.
Treatment methods (3 stages)
Stage 1: 45 mg/m2 adriamycin (administered
in 2 days) and 95 mg/m2 cisplatin (administered
in 3 days) were intraductally perfused by femoral artery intubation or inlying catheter (distal
end of the catheter was placed above tumor blood
supply). The drugs were perfused by a constant
speed pump in 30 min. In the late stage, 13 patients were simultaneously intravenously administered with 10 g/m2 ifosfamide (administered in 5
days). The treatment consisted of 2 courses with 4
weeks of interval.
Stage 2: Radiotherapy after the enhanced sensitivity by low-dose regional intraarterial perfusion. The patients were irradiated by photon beam.
Dose at the tumor position: 70-90 Gy (30-40 times), dose at the proximal tumor position: 60 Gy
(30 times), dose at the distal tumor position: 40 Gy
(20 times). The irradiation consisted of 2 courses
with 4 weeks of break. At the beginning of each
course, 10-20 mg cisplatin and 10 mg adriamycin
were continuously perfused by the inlying catheter for 10 days and 5 days, respectively.
Stage 3: The patients were subjected to systemic chemotherapy with the combination of
adriamycin, cisplatin and ifosfamide, or high-dose
methopterin, or the alternated administration of
etoposide and catharanthine.
Observation index
The patients were followed up by observing the
changes of symptoms and signs, the recovery of
limb functions and the side effects after treatment.
The regional tumor control was evaluated by regional angiography and X-ray plain films. The
tumor recurrence and metastasis as well as patient survival rate were recorded. Since there are no
uniform standards evaluating the regional tumor
control, the control situation was assessed according to the disappeared symptoms and signs, the
recovered limb functions, the region angiography
indicating tumor pathological blood vessel vanishing, and the clearly defined newly formed bones
instead of soft tissue lumps indicated by X-ray
plain films.
2454

Statistical analysis
The data were analyzed according to the finished stages. The cumulative survival rate at
an indicated time was evaluated by the life table
method, and the median survival time was evaluated and the survival curves were compared by the
Log-Rank detection. All the data were statistically
analyzed by SPSS13.0.
Results
Treatment and follow-up
100% of the patients were followed up for 12120 months (from March 2002 to January 2012).
The 65 cases were divided into three groups (Group A: 35 cases, 3 stages completed; Group B: 17
cases, the first 2 stages completed; Group C: 13
cases, the first stage completed).
Regional tumor control
The pains and limb functions of 46 cases undergoing regional chemotherapy intervention and
radiotherapy were mitigated and recovered, respectively. The angiography and the X-ray plain
film show that the blood transport to tumor was
gradually deactivated. The soft tissue lumps were
replaced with new bones, yielding sharply bordered
bony shells that shrank during the follow-up (Figure 1-5). The regional control rate and the regional
recurrence rate were 84.78% (39/46) and 15.22%
(7/46), respectively. In contrast, the regional focuses of all patients in Group C were uncontrollable.

Figure 1. Osteosarcoma of the right humerus.
The angiography exhibits active blood transport,
and the axillary arteries were oppressed and
interrupted soft tissue lumps. Besides, the radial
and brachial artery pulses disappeared.
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Figure 2. The same patient as that in Figure 1.
The follow-up examination before the second perfusion chemotherapy shows that the tumor blood
supply was significantly reduced, the soft tissues
shrank, and the brachial arteries were unclogged.

Figure 3. X-ray plain film of the patient who had
been followed up for 12 months after regional intervention + radiotherapy. The soft tissue lumps
were replaced with new bones, yielding sharply
bordered bony shells.

Figure 4. The same patient as that in Figure 3. Xray plain film of the patient who had been followed
up for 24 months. The bony shells shrank.

Figure 5. The same patient as that in Figure
3. X-ray plain film of the patient who had been
followed up for 36 months. The bony shells
shrank continuously.
Survival
The 1-, 3- and 5-year cumulative survival rates
of Group A were 100.00%, 72.36% and 51.23%,
respectively, and those of Group B were 80.28%,
7.31% and 7.32%, respectively. The 1- and 2-year
cumulative survival rates of Group C were 28.31%
and 0.00%, respectively. The median survival time
values of the three groups all differed significantly
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(Group A and B: X2=27.86, P < 0.0001; Group
A and C: X2= 54.05, P<0.0001; Group B and C:
X2=17.06, P<0.0001) (Figure 6).

Figure 6. Survival curves of the 3 groups of patients undergoing comprehensive interventional
therapy.
Complications
5 cases of early-stage arterial inlying catheter
induced vascular intima injuries and thrombembolia. 13 cases of perfusion chemotherapy and 3
cases of tumor blood supply thrombembolia led
to regional chemical dermatitis and regional skin
ulcer necrosis, respectively. Long-term follow up,
tumor-involving osteoepiphysis or joints, or ceased growth of adolescent osteoepiphysis after radiotherapy led to lameness and amyotrophy. The
10 cases of incomplete fracture owing to sterile
necrosis did not recur in the follow up. 2 cases
were developed into chronic osteomyelitis, which
were subjected to amputation after 10 years of
follow-up. The pathological examination did not
indicate any tumor cells.
Discussion
Objective of comprehensive interventional
therapy of extremity osteosarcoma
Extremity osteosarcoma patients are mainly being treated with surgeries, which have been assisted
with chemotherapy to boost the survival rate and
limb functions. Especially, the histopathological
2456

tumor necrosis rate has reached up to 65%-100%
owing to the intraarterial chemotherapy[6]. Combining intraarterial chemotherapy with radiotherapy
is the fundamental and primary therapy nowadays.
Nevertheless, limb salvage surgeries are limited by
the following issues: 1) considerable metastasis rate
and local recurrence rate; 2) the inevitably disability that prevents patients from agreeing to surgeries[7]. Thus, we attempted to treat the patients with
comprehensive interventional therapy since 2002,
aiming to find out a possible therapy that is readily
acceptable and is able to prolong the survival time
and improve the quality of life.
Long-term treatment efficacy
Regional status
7 IIB stage cases in Group A and B recurred,
accounting for 15.22%. The other 39 cases were
well controlled continuously. The recurrence rates
of the patients receiving preoperative and postoperative chemotherapy after limb salvage ranged
between 15%-25%, which may be associated with
clinical staging and drug sensitivity, etc.[8, 9]. In this
study, 1 case that recurred was subjected to amputation, and the pathological examination suggests
only a small amount of tumor cells at bone edges.
We hold that comprehensive interventional therapy
and limb salvage are competitive in the regional tumor treatment. However, the unsatisfactory effects
of this method on osteolytic type and/or pathological fracture patients require amputation. Of the 4
osteolytic type patients in Group C, 2 cases were
further developed into joint effusion, infection and
cachexia. The other 2 cases that were improved clinically suffered from increasingly aggravated pathological fracture.
Survival
The median survival time values of the three groups differed significantly (Group A: 47.31 months;
Group B: 22.06 months; Group C: 7.95 months;
P<0.0001). The 1-, 3-, 5- and 10-year cumulative
survival rates of Group A were 100.00%, 72.36%,
51.23% and 11.98%, respectively, and the 1-, 3-,
5- and 6-year cumulative survival rates of Group
B were 80.28%, 7.31%, 7.32% and 0.00%, respectively. The 1- and 2-year cumulative survival rates
of Group C were 28.31% and 0.00%, respectively.
It has been previously reported that the 5-year sur-
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vival rates ranged between 13%-85% owing to the
different sensitivities to chemotherapy drugs[10, 11].
The 5-year survival rate of Group A who had undergone all treatment stages was 52.23%, indicating that comprehensive interventional therapy is
of long-term effects.
Factors influencing the long-term survival
Pulmonary metastasis mainly contributes to
the failure of 40% of long-term survival[12-14]. The
5-year and 3-year metastasis mortality rates of
Group A and Group B were 42.86% (15/35) and
88.24% (15/17) respectively, suggesting that the
difference between the two groups was dominated
by the systemic chemotherapy. Although Group
A had been subjected to systemic chemotherapy,
the inadequate experience and the insufficient
dose and intensity of chemotherapy drugs resulted
in approximately 24% metastasis-relating death
annually within 3-10 years. It has been reported
that 80% of the osteosarcoma patients suffered
from pulmonary metastasis as well. In this study,
4 cases and 7 cases had suffered from pulmonary
metastasis as soon as they visited the doctor and in
their 1st and 2nd stages, respectively. Hence, the
long-term treatment efficacy is predominated by
devastating the early-stage subclinical metastasized focuses. The survival rates of 13 patients could be further elevated by combining the regional
arterial chemotherapy with intravenous one. The
gene expression studies on osteosarcoma in recent
years have revealed the factors relevant to prognosis. The long-term survival rate of osteosarcoma
can be increased by non-cross-resistant drugs and
reverse-coding genetic drugs[15-18].
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Introduction

Abstract
Backround: In recent years there has been an
extensive research on the effect of exercise upon
the oxidative stress and the anti-oxidant capacity.
Most of these studies emphasize that the physical
activity promotes the oxidative stress by increasing the free radical concentration in various tissues and affects the antioxidant defense mechanism. The increase in oxygen free radicals was
reported to cause protein, fat and DNA damage.
Purpose: This study was carried out to test the
hypothesis that different types of exercise (aerobic and anaerobic) would have a different effect
on the MDA, SOD and GSH values of young elite
swimmers.
Method & materials: The study was participated by 24 elite woman swimmers with ages of 18-21
years, heights of 161-170 cm, body weights of 6164 kg and Body Mass Index (BMI) 21-23 kg/m2.
Results: It was observed that the single anaerobic swimming exercise caused a statistically significant increase in MDA concentration and a statistically significant decrease in GSH and SOD activities. At the end of the study after six week it was
observed that the MDA values of AG swimmers
showed a statistically significant decrease and their GSH and SOD activities showed a statistically
significant increase.
Conclusion: In this study it was also found that
the anaerobic swimming exercise increased the
MDA and decreased the SOD and GSH enzyme
activity. The effect of the aerobic exercise was found to be opposite. The MDA concentration decreased and the SOD and GSH activities increased.
Key words: Swimming, oxidant, aerobic, superoxide dismutase.

Swimming is one of the most common sports
performed on both physical activity and competitive basis all over the world. There are four different
swimming styles as a competitive sport namely
freestyle, breaststroke, butterfly and backstroke.
The energy needed during the swimming activity
is provided by two different ways. The first one
is through the anaerobic, phosphocreatine (PC)
or glycolysis and the second way is the electron
transfer system from the aerobic mechanism (1).
There are some studies in the literature reporting
that the swimming exercise increases to oxidative stress and decreases the antioxidant capacity in
both to children and the young people (1,2). In recent years there has been an extensive research on
the effect of exercise upon the oxidative stress and
the anti-oxidant capacity (3-6). Most of these studies emphasize that the physical activity promotes
the oxidative stress by increasing the free radical
concentration in various tissues and affects the
antioxidant defense mechanism (7-11). The increase in oxygen free radicals was reported to cause protein, fat and DNA damage (12,13). It was
also emphasized that acute exercise increases the
malondialdehyde (MDA) concentration (14,15)
and decreases the activity of anti-oxidant enzyme
such as glutathione (GSH) and superoxide dismutase (SOD, 16-19). On the other hand there are
numerous studies reported that the regular aerobic exercise decreases MDA values (20,21) and
increases the GSH and SOD activity (22-24).This
study was carried out to test the hypothesis that
different types of exercise (aerobic and anaerobic)
would have a different effect on the MDA, SOD
and GSH values of young elite swimmers.

Journal of Society for development in new net environment in B&H

2459

HealthMED - Volume 7 / Number 8 / 2013

Materials and Method
Participants
The study was participated by 24 elite female
swimmers with the age of 18-21 years who had been
doing swimming in last five years. The participants
were adequately briefed about risks and importance
of the study and all the participants signed a consent form prior to the study. The study was also approved by the ethical committee of Inonu University (Protocol No: 2010/125). The participants were
chosen according to the following criteria a being a
non-smoker and non-drinker b) having no apparent
health defect c) using no medication or antioxidant
supplementation such as vitamins and (d) having
no skeletal muscle disease. The participants were
arbitrarily divided into three groups as follows: a)
Control group (CG, n=8), (b) aerobic group (AG,
n=8) and (c) anaerobic group (ANG, n=8).
Exercise protocol
Aerobic exercises: these are 2-3 minutes exercises which are based upon the reaction where
glycogen is converted into energy by a charge
(electron) transfer reaction. Anaerobic exercises
on the other hand take 2 minutes or less where energy is supplied by PC, Gylocolysis or LA. In this
context the group ANG was subjected to 50 meter
freestyle swimming (30s) while the group AG had
to swim 800m (12 minute) for six weeks and three
days a week (Tuesday, Thursday and Saturday)
Collecting the blood samples
There were 10 cc venous blood samples taken
from the left arms of the participants at sublime
(sitting) position using syringes with plastic tips
before and after the experiments. The samples
were immediately centrifuged and kept at the deep
freeze a -80°C until the final analysis.
The determination of the biochemical
parameters
The level of MDA a product of the lipid peroxidation was measured spectrophotometrically
by the absorption of the pink-red color at 532
nm formed as result of the reaction with TBA at
95oC. Plasma MDA level was measured by the
use of Uchiyama and Mihara method (25) The
sample absorbance was first multiplied with a dilution factor of 10 and then with a factor obtained
2460

from the standard graph which gave the amount
of MDA in nmol/l. GSH determination was made
spectrophotometricaly by monitoring the peak at
410 nm corresponding to the product formed by
the reaction of the Elman reagent with sulphydrile
groups using the method developed by Fairbanks
and Klee (26). Then the absorbance of the samples
was multiplied by the factor obtained from which
give the activity of GSH in µmol/l. Total (Cu–
Zn and Mn) SOD (EC 1.15.1.1) determination
is based upon the conversion of the super oxide
radicals generated by xsantine oxidase into H2O2
which reduces nitroblue tetrazolium (NBT) into a
blue colored formazan which gives an absorbance
peak at 560 nm (27). The data are given in U/l.
All the statistical data are given as mean ± Sd
I this study. The data analyses we started with the
homogeneity test. Since the data do not show a homogeneous distribution the statistical significance
levels of the pre and post- exercise values were
determined by “Two Related Samples Tests”. All
the statistical analysis were carried out with 17.0
SPSS (Statistical Package for Social Science,
SPSS Inc.) software.
Results
The study was participated by 24 elite woman
swimmers with ages of 18-21 years, heights of
161-170 cm, body weights of 61-64 kg and Body
Mass Index (BMI) 21-23 kg/m2 (Table 1). There
are no statistical differences between any groups
as regards to these parameters.
The pre and post exercise MDA, GSH and
SOD parameters of ANG swimmers showed a statistically significant differences (p<0.01). CG and
AG swimmers on the other hand showed no statically significant difference in these biochemical
parameters before and after the exercise (p>0.01).
However the MDA values of ANG swimmer
showed a statistically significant increase and their
GSH and SOD a statistically significant decrease
after the exercise (Table 2).
When we examine the pre and post exercise
values of the MDA values of the participants we
observe that there was a statistically significant increase in ANG swimmers (p=.000) and there were
no such changes CG and AG swimmers (p=.250
and p=.843 respectively). This was the case for
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Table 1. Some physical parameters of the participants
Parameters
(n=8)
Age (years)
Height (cm)
Body weight (kg)
Body mass index(BMI, kg/m2)

CG

ANG

AG

X±Sd
19.54±2.52
164.50±6.60
60.25±4.63
22.45±1.25

X±Sd
20.05±2.80
166.15±5.80
61.10±3.95
22.00±1.69

X±Sd
20.20±2.10
165.80±4.40
59.50±4.80
22.10±1.10

Table 2. Pre- and Post-exercise MDA, GSH and SOD analyses
Parameters
MDA (nmol/l)
GSH (µmol/l)
SOD (U/l)

n

CG
X±Sd

Pre-test
Post-test
Pre-test
Post-test
Pre-test
Post-test

8
25.034.17±
25.265.98±
1.39±.071
1.41±.063
1.81±.084
1.82±.087

ANG
X±Sd

p

8
26.903.10±
31.654.50±
1.40±.069
1.16±.075
1.38±.078
1.20±.082

.843
.719
.914

p
.000*
.000*
.000*

AG
X±Sd
8
24.704.00±
25.324.32±
1.56±.074
1.50±.082
1.72±.067
1.75±.062

p
.250
.503
.741

Table 3. Pre-test and MDA, GSH and SOD Analyses after six weeks
n

CG
X±Sd

Pre-test
Post-test
Pre-test
Post-test
Pre-test
Post-test

8
24.80±5.72
25.43±5.13
1.45±.085
1.49±.073
1.73±.076
1.74±.082

Parameters
MDA (nmol/l)
GSH (µmol/l)
SOD (U/l)

ANG
X±Sd

p

8
25.42±4.05
30.90±3.85
1.46±.074
1.05±.081
1.41±.064
1.12±.052

.785
.542
.953

p
.031*
.021*
.017*

AG
X±Sd
8
25.12±3.75
22.45±4.23
1.51±.069
1.80±.049
1.68±.067
1.96±.054

p
.037*
.014*
.019*

Table 4. MDA, GSH and SOD 1st and 2nd Pre-test comparison
Parameters
MDA (nmol/l)
GSH (µmol/l)
SOD (U/l)

n

CG
X±Sd

1st. Pre-test
2nd. Pre-test
1st. Pre-test
2nd. Pre-test
1st. Pre-test
2nd. Pre-test

8
25.03±4.17
24.80±5.72
1.39±.071
1.45±.085
1.81±.084
1.73±.076

ANG
X±Sd

p

8
26.90±3.10
25.42±4.05
1.40±.069
1.46±.074
1.38±.078
1.41±.064

.812
.417
.281

both GSH and SOD values which showed statistically significant decrease in ANG swimmers
(p=.000). However both CG and AG swimmers
showed no statistically significant changes in neither GSH (p=.719 and p=.503 respectively) nor
SOD (p=.914 and p=.741 respectively) activities.
After six weeks there was a statistically significant increase in MDA values of ANG swimmers

P
.162
.420
.784

AG
X±Sd
8
24.70±4.00
25.12±3.75
1.56±.074
1.51±.069
1.72±.067
1.68±.067

p
.830
.690
.831

(p=.031) while there was a statistically significant
decrease in the corresponding values of AG swimmers (p=.037) six weeks after the exercises. The
same trend was reverse for GSH enzyme activity. It
showed a statistically significant decrease in ANG
swimmers (p=.021) and statistically significant increase for AG swimmer (p=.014) after six weeks of
exercise. The very same trend was the case for SOD
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Table 5. MDA, GSH and SOD 1st and 2nd Post-test comparison
n

CG
X±Sd

1 Post-test
2nd Post-test
1st Post-test
2nd Post-test
1st Post-test
2nd Post-test

8
25.26±5.98
25.43±5.13
1.41±.063
1.49±.073
1.82±.087
1.74±.082

Parameters
MDA (nmol/l)
GSH (µmol/l)
SOD (U/l)

st

p
.904
.210
.052

values. According to that there was a statistically
significant decrease in the SOD values of ANG
swimmers (p=.017) and there was a statistically
significant increase in the corresponding values of
AG swimmers after six weeks of exercise (p=.019).
In CG swimmers there was not any statistically significant change in any of these parameters.
It was observed that there was no statistically
significant difference between the pre test values
taken at the first and the sixth week of the study in
MDA, GSH and SOD parameters in none of the
groups (p>0.05)
There was a statistically significant difference
between the MDA values of AG swimmers recorded after the first training at the first week and
the final training at the sixth weeks (p=.004). The
GSH and SOD enzyme activities of AG swimmers
were observed to show statistically significant increase after six weeks compared with the first post
exercise values (p=.000, p=.013 respectively).
However there was no statistically significant difference between the corresponding values of both
the CG and ANG swimmers.
Discussion
In this study where the effect of aerobic and
anaerobic swimming exercises upon MDA, GSH
and SOD parameters were investigated. It was observed that the single anaerobic swimming exercise
caused a statistically significant increase in MDA
concentration and a statistically significant decrease
in GSH and SOD activities. On the other hand the
application of single aerobic exercise was found to
cause no statistically significant change in either
MDA concentration or GSH and SOD activities. At
the end of the study after six week it was observed
2462

ANG
X±Sd
8
31.65±4.50
30.90±3.85
1.16±.075
1.05±.081
1.20±.082
1.12±.052

p
.826
.097
.174

AG
X±Sd
8
25.32±4.32
22.45±4.23
1.50±.082
1.80±.049
1.75±.062
1.96±.054

p
.004*
.000*
.013*

that the MDA values of AG swimmers showed a
statistically significant decrease and their GSH and
SOD activities showed a statistically significant
increase. However in ANG swimmers the plasma
MDA values had a statistically significant increase
while their GSH and SOD values had a statistically
significant decrease in the same period.
The comparison of the pre and post exercise values of all the groups showed that especially in AG
swimmers there was a statistically significant difference MDA, GSH and SOD values after the exercise.
There were no statistically significant changes in the
corresponding values of CG and ANG swimmers.
MDA is a marker which shows the free radical
activity in lipid peroxidation and cell membranes
(28,29). The excess generation of free radicals in
muscles as result of strenuous exercise causes oxidative damage (30). There are numerous articles
in the literature which report that acute exercises
increase the MDA value. It was reported that acute
exercise (14), exhaustive cycling exercise (15),
submaximal exercise (31) and medium intensity
anaerobic exercise (32) increased the MDA value.
These results are parallel with the results observed
in this study in the MDA values of ANG swimmers. However there is no consensus on the effect of single anaerobic exercise, since there are
articles reporting that it did not change (20,34) or
decreased (35,36) the MDA values.
In the current study it was observed that the
MDA value of AG swimmers showed a decrease after six weeks of exercise. This outcome is
in good accordance with the studies of Miyazaki
et.al, (21) and Leaf et.al, (20) where they reported that regular aerobic exercise decreased MDA
values. Both the literature data and the results of
this study showed that aerobic exercises are much
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beneficial on the skeleton muscles than the anaerobic exercises.
The antioxidant defense mechanism starts to
generate enzymatic antioxidants such as GSH and
SOD in order to prevent the destructive effect of
excess free radical formation (24,37). Deminice
et.al, (38) reported that the acute endurance exercise
and Berzosa et.al, (17) claimed that the anaerobic
cycling exercise or single exercises decreased GSH
enzyme activity. These results are in compliance
with our findings. In this study it was found that the
anaerobic exercises applied to the ANG swimmers
for six weeks caused a statistically significant decrease in GSH value. On the other hand the application of aerobic exercise to the AG swimmers for
the same period caused a statistically significant
increase in GSH activity. These results are parallel
with some studies in the literature (19,23,24). The
enzymatic SOD activity of ANG swimmers also
displayed a statistically significant decrease after six
week of anaerobic exercise. Shin et.al, (16) reported
that there was a marked decrease in the SOD activity after the application of 6-week anaerobic program. Similarly Karabulut et.al, (39) and Berzosa
et.al, (17) respectively reported that the single acute
and anaerobic cycling exercise decreased the SOD
activity by a statistically significant extent. On the
other hand the six week aerobic swimming exercise
resulted in a statistically significant increase in SOD
enzyme activity. These results are in good accordance with some of the literature data (22-24).
In conclusion there is a consensus in the literature on the fact that acute anaerobic exercises
adversely affect the MDA, GSH and SOD values. But the beneficial effects of the regular aerobic
exercises have been mentioned in many studies.
In this study it was also found that the anaerobic
swimming exercise increased the MDA and decreased the SOD and GSH enzyme activity. The effect
of the aerobic exercise was found to be opposite.
The MDA concentration decreased and the SOD
and GSH activities increased. However the studies
related to swimming exercises is limited and there
is urgent need of further studies in this area.
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Abstract

Introduction

The objective of the paper was to evaluate the
survival of patients with laringeal cancer in Nishava District.
Methods: Published data from the Population
Cancer Register of Serbia for the period 1999 to
2008. were used. Age-standardized incidence and
mortality rates were calculated, according to the
standard World population. The survival patterns
were estimated by Kaplan-Meier method and the
long rank test was applied to test the differences in
survival. Cox hazard model was also used.
Results: In the observed period, the average annual-standardized incidence rate was 75.39
(145.77 in males and 11.16 in females). The average annual-standardized mortality rate was 15.14
(29.67 in males and 0.17 in females). The majority
of patients were male (93% vs 7%). The average
age of patients was similar (men: 61.7±10.97 vs
women: 61.8±12.3). In 204 (80.3%) patients the histological type of cancer was squamous cell carcinoma. The survival rate after first year was 70.2%,
after second 55.2%, after third 51.3% and after
fourth year the survival rate was 47.6%. The 5-year
survival rate was 38.4%. The mean observed survival time was 35.1(95%; 31.876-38.369) months
and median was 40.8(95%, 23.054-58.546).
Conclusion: An increasing incidence and mortality trend was found among patients with laringeal cancer in population of Nishava District.
Laringeal cancer is curable disease but survival is
lower than in countries in surounding because of
high degree of cancer and decrease possibilities
for curable therapy.
Key words: Incidence, laringeal cancer, mortality, survival.
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Laryngeal cancer is the second most common
malignancy of head and neck (1). Increasing incidence trends are seen in Central and Eastern Europe and in the most developing countries, while in
North America and Western Europe the incidence
and mortality have either leveled off or are decreasing (2).
Among females, increasing incidence has been
reported from Canada, Italy, Denmark, United States and Australia (3). Mortality rates from this cancer is particularity high among males from Eastern
and Southern Europe. South America (Southern
Brazil, Uruguay and Argentina) shows the highest
mortality rates in males, worldwide (3).
Mortality due to this cancer is very rare among
females, accounting for only 0.4% of all deaths
due to cancer around the world (4).
In Serbia laringeal cancers account for 3.7% in
overall new diagnosed cancers in males and for
0.5% in women. Laringeal cancers account for
0.6% in men and 0.1% in femalesof all deaths by
cancer (4).
According to data from developed countries,
the prognosis for all patients with laryngeal cancer has remained unchanged since the mid-1970s,
with a relative survival rate of 60-65% after five
years, for all stages and all forms of treatment (4).
The aim of the paper was to evaluate laringeal cancer trends and five year survival rate among
patients in the Nishava District.
Methods
The data were obtained from the Population
Based Cancer Register of Serbia. The study period
was 1999 to 2008. The survival was study consisted of all the cases registerd under the clinical di-
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agnosis codes 320 to 329 over the period January
the first 2004 to 31 th December 2008. According
to the International Classification of Diseasess 10th
revision (ICD-10).
Crude incidence and mortality rates were calculated per 100.000 inhabitans (estemited Census).
Standardization was performed by direct method
of standardization, with the World population as
the standard (5). Incidence and mortality trends
were described in general for male and female population for the entire observed period, based on
age-standardized incidence and mortality rates.
The survival patterns were estimated by Kaplan-Meier method and the long rank test was
applied to test the differences. The Cox proportional hazards regression model was also applied.
Results
During the period 1999-2008 a total number of
440 cases of laringeal cancer was registered. A total of 401 (91.1%) were male and 39 (8.2%) cases
occurred in female.
1. Incidence trend of laringeal cancer in
male and female in Nishava District in the
period from 1999 to 2008
According to the data in chart 1 a steady increasing incidence trend was observed in both male
and female in the study period.
An increasing incidence trend of laringeal cancer in mele based on the standardized incidence
rates was registered. The lowest age-standardized
incidence rate in male 7,14/100 000 was in 2000
and the highest one was 15,46/100 000 in 2007.
During the period of observation the incidence
trend in males was higher compared with the females (Chart 1).

Chart 1. Incidence trend of laringeal cancer in male
and female in the Nishava District in 1999 to 2008

Value of incidence trend in male: Y= 0,5565x +
9,422 R2= 0,4554
There was an increasing linear incidence trend
of laringeal trend of laringeal cancer in female, too.
Value of incidence trend in female: Y=0,1426x
+ 0,3807, R2=0,3347
The lower standardized incidence rate was
0,38/100 000 (2002) and the highest was 2,53/100
000 in 2003. In this study the overall male to female ratio was 13 : 1.
Mortality trend of laringeal cancer by gender in
the period 1999-2008 is in the Chart 2.
2. Mortality trend of laringeal cancer in
males and females in the Nishava District in
the period from 1999 to 2008
During the entire period of observation a total
number of 189 deaths of laringeal cancer were registered, 176 (93.1 %) in male and 13 (6.9%) in
female.

Chart 2. Mortality trend of laringeal cancer in
male and female in the Nishava District in the
period from 1999 to 2008
Value of mortality trend: Y= 0,5238x +1,3333,
R = 0,4394
Value of mortality trend: Y=0,0143x + 0,3663,
2
R = 0,0558
There was an increasing mortality trend in males and in females mortality trend stagnants. Rapid
increase of mortality rates was recorded in men in
2003 and 2006.
Dieing among females of laringeal cancer was
not recorded in several years (2001,1003, 2005,
2007).
2

3. Descriptive characteristics of studied
patients
During the period 2004-2008, there were 254
cases of laringeal cancer (230 male and 24 female). The average age of males was 61.7±10.97
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(range 34-86) and of females 61.8±12.3 (36-86).
109 patients died.
Among patients who died from the laringeal cancer in the period 2004 to 2008 there were 140 (54.3%)
younger than 64 and other 114 (45.7%) were older
than 65. In 204 (80.3%) patients the histological finding was squamous cell carcinoma (SCS).
Of the 254 evaluable patients, two thirds had a
glottic cancer while approximately one-third of the
cancers were supra or subglottic. Descriptive characteristics of the patients are showed in table 1.

*Estimation is limited to the largest survival
time if it is censored.
During the first year after the diagnosis, the
survival rate was 70.2%, after second 55.2%, after third 51.3% and after fourth year the survival
rate was 47.6%. The overall 5-year survival rate
was 38.4%. The mean observed survival was
35.1(95%; 31.876-38.369) months and median
was 40.8(95%, 23.054-58.546).
The results of Cox regression analysis are
shown in table 2.

4. Survival rates of laringeal cancer
The survival rate of patients with the laringeal
cancer by months is in the Chart 3.

Analisys by gender
According to the data in table 2, males were
died significantly more compared with females.
Hazard ratio showed that men had about 1,14 times higher risk of dieing from the laringeal cancer
than females.
Analisys by age
There wasn’t statistically significant between
males and females, but hazard ratio showed that
patients older than 65 years of age had about 1,025
higher risk of dieing compared with patients who
were younger than 65, (table 2).

Chart 3. 5-year survival of laringeal cancer in
the Nishava District
Table 1. Descriptive characteristics of patients with laringeal cancer from Nishava District in the period 2004-2008
Characteristics
Males
Females
< 65 years of age
> 65 years of age
Pathohistological type of cancer
Localization

Number/Percent
256 (93%)
19 (7%)
140 (54.3%)
117 (45.7%)
204 (80.3%)
squamous cell carcinoma
2/3 of all cancer were glottic and other 1/3
were supra or subglottic cancers

Average age
61.7±10.97 (range 34-86)
61.8±12.3 (range 36-86)

Table 2. Risk factors in Cox regression analysis (SPSS)
Variables
Gender
Prime localization
Patohyst. type
Age
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B
0,131
-0,147
-0,319
0,025

SE
0,369
0,247
0,249
0,009

Wald
0,126
0,356
1,64
8,088

df
1
1
1
1

Sig.
0,723
0,551
0,2
0,004

Exp(B)
1,14
0,863
0,727
1,025

Lower
0,553
0,532
0,446
1,008

Upper
2,348
1,4
1,185
1,043
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Discussion
The data from this paper showed a steady
increasing incidence trend of laringeal cancer in
both males and females in the Nishava District. A
greater increase of incidence was observed in males than in females.
There was an increase mortality trend in males
and in females mortality trend stagnates. According to the presented results, laringeal cancer mortality in females in the Nishava District is substantially lower in females than in males. The changes
over time in time trends of laringeal cancer between males and females could partly explaned by
difference in distribution of the main risk factors,
tobacco smocking and alcohol consumption.
The incidence rate was nearly three times
higher in the Central Serbia and in the Nishava
District compared with the same rate in males and
females worldwide. In females the incidence rate
was higher about 4,7 times more compared with
the ASR (W) in females worldwide.
Laryngeal cancer is generally uncommon in
males and very rare in females (2). Laryngeal cancer is the eleventh most common form of cancer
among males worldwide (1). In the Central Serbia,
laringeal cancer was the sixth most common cancer in males (5).
In view of it’s incidence in 2008 laringeal
cancer ranked sixth place in males in the Nishava District accounting for 3.7% of all malignant
neoplasms. It accounts for 0.6% of all malignant
neoplasms in females (5). In Brasil it accounts for
3.8% in males and 0.6% in females of all deaths
by cancer (4).
According to the data from Globocan the ASR
(W) for males in 2008 was 4.1 and for females 0,6.
The same rate among males in the Central Serbia
was 13.5 and in the Nishava District the rate was
higher, and it′s value was 14.5. In the same year,
ASR (W) in females in the Central Serbia was 1.4
and it was slightly lower in females in Nishava
District (1.2).
After a steady increase since the 1950s, laryngeal cancer mortality had tended to level off since
the early 1980s in men from most European countries (3). Age-standardized mortality rate in men
in Central Serbia was 5.9 and in Nishava District
the age-standardized mortality rate in males was

5.2. In females age-standardized mortality rate
was 0.5, and in Nishava District it was 0.1 (5).
Mortality of males from laringeal cancer was 2.2.
and mortality of females was 0.3.
According to the presented results the average age of the studied patients was similar males:
61.7±10.97 and females: 61.8±12.3.
The disease is predominantly found in patients
aged from 50 to 70 years, although in developing
countries many cases are diagnosed in individuals
in their fifth decade of life.
The majority of the patients in this study were
male (93% vs 7%). Dechaphunkul (2011), also
find out that 92.3% of patients were male (1). Raitiola (2000) showed similar data, there were 95%
of male and only 5% female.
In this study males suffered from laringeal cancer 13 times more than females. The overall sex
ratio was 13: 1. Worlwide, it’s values varies beteen
4: 1 to 20: 1 (4) with increasing proportion of female a common finding (7).
According to the case-control study done by
Arsenijevic and all. (2010), 91% of the patients
with laringeal cancer were males who were 60 years old in average.
In a case-control study conducted in the Metropolitan Region of Sao Paulo, between January
1999 and December 2001, 63% of the laryngeal
cancer cases occurred in the age group from 50 to
70 years (4).
The patients from this study was younger in
average than patients from other studies. The median age of the patients from Finland was 64 years
(9). According to our findings 80.3% of all studied
patients the histological finding was SCS and it is
less than in the literature. For example, Raitiola
(2000) showed that 98% of all patients in their study had SC laringeal cancer (9).
According to data from developed countries,
the prognosis for all patients with laryngeal cancer has remained unchanged since the mid-1970s,
with a relative survival rate of 60-65% after five
years, for all stages and all forms of treatment (6).
According to the presented results there were
54.3% patients younger than 64 who died from
laringeal cancer and other 45.7% were older than
65. Piccirilo et al. (2001) found about 66% of the
people who had laringeal cancer older than 60 years of age.
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In 1994, the majority of laringeal cancer in England and Wales was recorded as occurring in the
area of the glottis, followed by the supraglottis,
with a small proportion in the subglottis and
laryngeal cartilages. A large proportion remained
unspecified (11).
In this study, 204 (80.3%) patients the histological finding was SCC and it accounts for more
than 90%. Squamous cancer was by far the most
common histology (94.1% in Ontario OCR, 94.6%
in SEER), (9,10).
The overall improvement in the prognosis was
seen in Europe from 1978 to 1989, where the fiveyear survival increased from 58% to 63% (6-9).
In the period 2003-2007, in the United Kingdom, one-year survival rate for laringeal cancer
was 85% and five-year survival rate was 66% (11).
Survival has decreased among patients with
laryngeal cancer during the past 2 decades in the
United States and during this same period, there
has been an increase in the nonsurgical treatment
of laryngeal cancer (12)
In a study in India, the five-year relative survival rate was 58.3% for glottic laryngeal cancer
cases and 31.4% for supraglottic laryngeal tumor
cases (1).
Five-year survival from laringeal cancer is over
60% in both males and females from Europe (13).
For patients with glottic carcinoma diagnosed
in 1993–1997 the relative five year survival was
87% (14). Five-year survival from glottic laringeal cancer is 81% (9). According to the data of
the National Cancer Data Base, based on patients
diagnosed from 1998-1999. which were published
in the AJCC staging manual the survival rates for
glottis are: 90%, 74%, 56%, 44%.
Robbins conducted a study of disease-free survival among males and females with laryngeal
cancer and did not find any significant survival
differences between men and women with regard
to local and regional tumor control (22).
Survival rates are lower in developing countries than in developed countries (4). In a study
in India, the five-year relative survival rates were
58.3% for glottic laryngeal cancer cases and
31.4% for supraglottic laryngeal tumor cases. The
five-year observed survival was 53.1% for those
with localized cancer and 17.8% for patients with
regional extension (23).
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Conclusion
An increasing incidence and mortality trend
was found among patients with laringeal cancer in
population of the Nishava District. The five-year
survival rate was 38.4%. Male gender and advaced age were associated with significanty reduced
survival. Earlier diagnosis and better adoption of
integration therapeutic schemes may also have favorably influenced laryngeal cancer survival rates
and consequently mortality trends.
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Abstract
Objective: To investigate the changing trend,
degree and impact factors of women’s psychological status before and after hysterectomy.
Methods: The psychological status of 98 women who received hysterectomy was investigated
with prospective study method at the time of admission and 3 months after hysterectomy.
Results: The results of psychological self-assessment scores showed that the postoperative scales
of BDI, HAMD and SCL-90 (except paranoid factor) were significantly lower than the preoperative
ones. The morbidity of moderate and severe depression was decreased from preoperative 48.98 % to
13.54%. The changes of SCL-90 were varied among
different age groups. The scales of postoperative BDI
and HAMD were significantly positively correlative
to preoperative scales; before hysterectomy, HAMD
scales were negatively correlated to women’s educational level, but positively correlated to chief complaints. However, after hysterectomy, HAMD scales
were related positively to parity and medical complications, but negatively related to patients’ age.
Conclusion: Hysterectomy is conducive to
the physical and mental health of patients; perioperative depression often occurs in young and
less-educated women with multiple parities and
complaining of dysmenorrhea and/ or menorrhagia and other diseases.
Key words: Investigation, hysterectomy,
psychological status.
Introduction
Hysterectomy is the gynecological surgery that
is most commonly performed. About 600,000 women undergo hysterectomy each year only in the
2472

United States. Due to the special social-psychological-sexual roles of uterus, the incidence of mental
disorders caused by relevant diseases and surgeries
is relatively high. With the changes in social - biomedical model, the research on women’s psychological change before and after hysterectomy has
become the focus of the psychosomatic medical
researches [1-4]. In this paper, a perspective study
method was adopted for the analysis of the changing trend, degree and impact factors of the psychological status of women before and after hysterectomy who suffered from pre-menopausal benign
diseases, which aims to find out various risk factors
in perioperative period with a negative impact on
the psychological status of patients and the people
susceptible to mental disorders, so as to provide the
basis for postoperative rehabilitation and mental
health in a targeted way and ensure the perioperative physical and psychological health of patients.
Materials and methods
Objects
98 unmenopausal women who received hysterectomy for benign diseases from January 2012 to
October 2012 in our hospital were investigated,
of which the youngest age was 34 years old and
the oldest age 52 years old (mean 44.8 years old)
and the years of education were from 5 to 15 years (average 8.27 years ). All the patients had no
obvious cerebral organic diseases, mental retardation, past history and family history of mental disorders or damage of vital organs, and could understand and independently completed all self-rating
scales. They neither had major stressful life experiences in the past year nor receive any surgical
treatment within the previous six months.
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Investigation methods
Psychological test was conducted on the patients at the time of admission and 3 months after
hysterectomy respectively in the form of questionnaire survey. In the measurement tools, psychological self-rating scales adopted the Symptom
Checklist (SCL-90), Beck Depression Inventory
(BDI), Self-Rated Health Measurement Scale and
Self-Concept Scale; nurse-administered rating
scale selected the Hamilton Depression Rating
Scale (HAMD) of the 24 item version. All the patients were evaluated by a professionally trained
medical staff.
General information
The 98 patients, with the shortest duration of
3 months and the longest duration of 14 years,
included 52 cases of chief complaint of menorrhagia, 26 cases of dysmenorrhea, 16 menorrhagia
and dysmenorrhea cases and 4 asymptomatic cases. There were 13 patients with previous surgical
history; 37 with mild medical complications; 72
undergoing total hysterectomy, 26 subtotal hysterectomy, 18 unilateral salpingo oophorectomy and
11 bilateral salpingo oophorectomy.
Evaluation standard of depressive state
Beck Depression Inventory (BDI) determined
the extent of depressive state according to the BDI
score: ≤ 4 points for no depression or imperceptible depression, 5 to 13 for mild depression, 14
to 20 for moderate depression, ≥ 21 for severe
depression [5]. The Hamilton Depression Scale
evaluates the degree of depression according to
the HAMD score: ≤ 8 points for no depression, 9
to 20 for mild depression, 21 to 35 for moderate
depression, > 35 for severe depression, in which a
patient whose HAMD scored more than 20 points
could be diagnosed as depression [6].
Using Rules for Self-Rated Health
Measurement Scale (SRHMS) and SelfConcept Scale
In SRHMS, self-rated measurement was conducted by Xu Jun, etc. from such three aspects as
physiology, psychology and society (3 subscales)
and nine dimensions according to the change from
the biomedical model to modern medical model. It
is an evaluation of health status suitable for people

over the age of 14. The theoretical maximum values of the three subscale scores of physical, mental
and social health and the total score of SRHMS
were 170,150,120 and 440 respectively. The testretest reliability of SRHMS was 0.857, with a relatively high content validity. The higher SRHMS
scores, the better the health status was. Self-Concept Scale was prepared in 1965 by Williams, a
psychologist in the Department of Mental Health,
Tennessee, U.S.A. and was supplemented and revised by the American scholar Petersen later [7].
The scale had 10 self rating scores, which, in addition to total self rating score and self-criticism,
was also divided into two dimensions: structural
dimension (self-identity, self-satisfaction, self-action) and content dimension (physical self, moral
and ethical self, psychological self, family self and
social self). The domestic application of this scale
shows a high reliability and validity.
Statistical analysis
All the data were expressed as ±s. The groups
were compared by the t test. The correlations between HAMD score and influence factors were
subjected to multiple regression analysis.
Results
The patients were divided into four age groups,
i.e. <40 years old, 40 to 45 years old, 45 to 50 years
old and > 50 years old. The preoperative numbers
of patients in each group were respectively 14,
36, 21 and 12, and 14, 34, 19, 12 postoperatively.
There were 2 patients loss to follow-up, with the
dropout rate of 2.04%.
Depressive state tendency before and after
operation
The BDI and HAMD scores before and after operation are shown in Table 1. The results
showed that BDI and HAMD scores in the four
age groups decreased significantly after operation
compared with those before operation, with a significant difference (P <0.05).
Depressive state extent before and after
operation
Self-rating and nurse-administered rating methods were respectively used to investigate the degree
of depression in the patients before and after op-
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Table 1. BDI and HAMD scores before and after operation
Age
< 40
40～< 45
45～<50
>50
Total

BDI score
Before
13.92±5.58
12.16±4.28
11.25±4.36
12.45±6.41
12.63±4.92

HAMD score

After
10.27±3.34*
9.01±4.08*
8.24±4.25*
8.74±5.04*
9.16±4.51*

Before
15.32±4.15
14.35±5.01
14.92±4.15
13.82±3.89
14.62±3.28

After
11.85±4.56*
10.64±4.61*
10.57±4.81*
9.24±5.24*
10.59±4.68*

*Compared to the results before operation, P<0.05

Table 2. BDI scores before and after operation
BDI score
≤4
5～13
14～20
≥21

Before
Case No.
6
37
46
9

After
Percentage
6.12%
37.76%
46.94%
9.18%

Case No.
43
45
8
0

Percentage
44.78%
46.88%
8.34%
0

Table 3. HAMD scores before and after operation
HAMD value
≤8
9～20
21～35
>35

Before
Case No.
11
39
42
6

After
Percentage
11.22%
39.80%
42.86%
6.12%

eration. The changes of self-rating depression status
before and after operation are shown in Table 2 and
the results of nurse-administered rating before and
after operation are listed in Table 3.
According to the criteria of BDI scores, the
results in Table 2 showed that the postoperative
depression status greatly improved compared
with the preoperative one. There were 6 patients
belonging to no depression or imperceptible depression before operation, but the number rose to
43 postoperatively, 37 patients with preoperative
mild depression, which increased to 45 postoperatively, 55 patients with preoperative moderate and
severe depression which dropped to 8 postoperatively. In self-rating, the incidence rate of moderate and severe depression decreased from 56.12%
before operation to 8.34% after operation.
According to the HAMD rating rule, the results
in Table 3 showed that there were 11 without preoperative depression, which increased to 34 postoperatively, 39 with preoperative mild depression which
rose to 49 and 48 with preoperative moderate and
severe depression which dropped to only 13 post2474

Case No.
34
49
12
1

Percentage
35.42%
51.04%
12.50%
1.04%

operatively. According to the diagnostic criteria,
when a patient’s HAMD score is more than 20, he/
she can be diagnosed as depression. The results of
Table 3 showed that the incidence of depression in
this group was 48.98% before operation which decreased to 13.54% after operation. The postoperative incidence of depression decreased significantly
compared with the preoperative one.
The statistics showed that the consistency between the BDI score and HAMD score was 0.92,
having a good coincidence rate.
Factors affecting depressive state
The scales of postoperative BDI and HAMD
were highly significantly correlative to preoperative scales (r = 0 9135, P <0. 01; r = 0. 9254, P
<0. 01). In order to understand the degree of influence of a variety of social factors on HAMD
score of the patients before and after operation,
multiple regression analysis was made between
HAMD scores and age, incidence years, years of
education, occupation, times of gestation and parity, history of previous surgery, existing number of
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After
19.48±8.99*
19.87±9.82
0.38±0.34
0.48±0.34
0.28±0.21*
0.24±0.21*
0.38±0.34
0.31±0.25
0.24±0.21
0.14±0.12
0.22±0.19
0.48±0.37
Total score
Positive list
Somatic
Compulsory
Sensitivity
Depression
Anxiety
Hostility
Panic
Paranoid
Neurotic
Others

*P<0.05, **P<0.01, compared to the results before operation

Before
30.14±8.14
21.58±8.45
0.46±0.38
0.51±0.31
0.42±0.31
0.38±0.32
0.45±0.37
0.34±0.21
0.29±0.21
0.18±0.16
0.24±0.21
0.52±0.41
Before
After
Before
After
48.54±7.56 29.37±8.47** 44.58±9.18** 29.45±9.46
30.25±9.96 16.72±8.76** 27.41±9.54** 19.48±9.98
0.74±0.36 0.35±0.32** 0.82±0.53
0.49±0.35*
0.72±0.42 0.34±0.31** 0.62±0.36
0.59±0.45
0.64±0.52 0.29±0.24** 0.26±0.24
0.24±0.21
0.68±0.59 0.24±0.24** 0.34±0.30
0.32±0.31
0.51±0.36
0.31±0.36*
0.51±0.36 0.34±0.31**
0.49±0.36
0.30±0.29*
0.41±0.36
0.29±0.28*
0.40±0.25
0.29±0.28*
0.34±0.32
0.20±0.18*
0.25±0.22
0.21±0.19
0.24±0.21
0.21±0.19
0.31±0.25 0.11±0.08** 0.31±0.28
0.24±0.21
0.61±0.45 0.20±0.18** 0.52±0.33
0.31±0.26*
After
27.31±8.49
18.64±8.48
0.40±0.34
0.34±0.30
0.36±0.32
0.42±0.35
0.34±0.24
0.24±0.20
0.39±0.37
0.43±0.38
0.37±0.34
0.44±0.32
Before
32.15±9.42
23.47±7.52
0.41±0.28
0.39±0.25
0.37±0.23
0.47±0.32
0.34±0.28
0.27±0.19
0.43±0.34
0.45±0.23
0.39±0.27
0.41±0.34

＜40

40～<45

45～<50

＞50
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SRHMS scores of different age groups
There were no significant differences between
the SRHMS scores of different age groups (P>
0.05), but the physical and overall health levels
gradually declined with increasing age, and the
mental health and social health status presented a
V0 trend with lower middle part and higher both
sides. We compared the SRHMS rating results of
the 98 patients (study group) with those of patients
living in economically developed areas (control
group). The physical health of the former was better than the latter, while social health score was
lower (Table 5).

Table 4. SCL-90 survey results and comparison between before and after hysterectomy

SCL-90 survey results
The SCL-90 survey results and comparison
between before and after hysterectomy are shown
in Table 4. The comparison of each factor score
of SCL-90 before and after hysterectomy showed
that on the whole, the postoperative positive number of items and somatization factor score were
significantly lower than the preoperative ones,
and the scores of compulsion, depression, anxiety,
hostility, terror, interpersonal sensitivity and psychotic factor apparently decreased compared with
preoperative relevant scores, showing a significant
difference (P <0.01). The degree of change in patients varied in different ages, in which the two
groups aged from 40 to 45 and 45 to 50 showed an
obvious changing trend, while although the scores
of the other two groups had a general decline compared with the preoperative scores, there were few
items with significant differences.

Total

children, whether there are medical complications
or not and the extent of surgery. The results suggested that the preoperative HAMD (Y) score was
negatively correlative to years of education (X1),
and positively correlative to main symptoms (X2),
and had no significant relationship with other factors. The regression equation was expressed as (Y
= - 5014 X1 + 0. 3285X2) (P <0.05); the postoperative HAMD score (Y) was positively correlated to parity (X1) and medical complications
(X 2), negatively correlated with age ( X 3) and
had no significant relationship with other factors.
The regression equation was expressed as (Y = 0.
3648X + 0.2981X 2 - 0. 3014X 3) (P <0 05).

Before
After
41.25±9.77 27.16±8.81**
26.41±9.12 17.45±7.49**
0.61±0.58 0.43±0.38**
0.68±0.36 0.34±0.25**
0.64±0.25 0.29±0.36**
0.58±0.35 0.24±0.23**
0.47±0.36 0.24±0.15**
0.61±0.36 0.34±0.31**
0.58±0.32 0.36±0.21**
0.24±0.21
0.22±0.19
0.54±0.36 0.34±0.32**
0.61±0.44 0.39±0.34**
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Table 5. SRHMS scores of different age groups
Age
Physical health
Mental health
Social health
Total score

< 40
140.31±34.12
113.58±24.69
89.24±24.66
334.91±84.25

40～< 45
142.36±48.69
105.36±65.35
82.34±31.26
339.24±139.14

45～<50
141.37±42.36
106.34±42.65
81.91±24.69
334.85±106.59

>50
141.98±54.85
116.34±54.25
88.15±28.49
348.51±134.69

Table 6. Correlation between self-concept and SCL-90 and SRMHS scores
Self-concept
Self-identification
Self-satisfaction
Self-action
Physical self
Ethical self
Mental self
Family self
Social self
Total score
Self-criticism

SCL- 90 total score
-0.42**
-0.36**
-0.48**
-0.46**
-0.42**
-0.38**
-0.41**
-0.46**
-0.45**
0.06

SRHMS
Physical health
0.31**
0.21**
0.26*
0.37**
0.18**
0.25*
0.22**
0.30**
0.24*
0.03

Mental health
0.38**
0.34*
0.35*
0.26**
0.37**
0.29*
0.41**
0.36**
0.33*
0.01

Social health
0.35**
0.36*
0.28**
0.42**
0.40*
0.29*
0.34**
0.37*
0.35**
-0.06

Total score
0.41**
0.36**
0.28*
0.34**
0.34**
0.29**
0.28**
0.41*
0.30**
-0.02

*P<0.05; **P<0.01

Correlation between self-concept and
SCL-90 and SRHMS scores
Except for a reverse factor (self-criticism), the
scores of the remaining eight factors and their total
score were significantly negatively correlated with
SCL-90 total score and the scores of all factors (P
<0 01), and were significantly positively correlated with SRHMS total score, subscale scores and
the scores of all factors (P<0. 05, P<0. 01). The
correlations are shown in Table 6.
Regression analysis of metal health factors
In order to further study the relationship between mental health and self concept, stepwise
regression analysis was conducted according to A
= 0.05 with SCL-90 total score and mental health
score in SRHMS as dependent variables and selfconcept factors as independent variables. The results showed that self identity, physical self and
mental self entered the SCL-90 regression equation (B = 0.24, 0. 28, 0.22); self identity, social
self, physical self and ethical self were put into
the SRHMS regression equation (B = 0. 34, 0.28,
0.22, - 0.23). Self identity and physical self came
into the equation in regression analysis, indicating
that these two factors exert a relatively great influence on psychology of patients.
2476

Discussion
Many problems in the field of gynecology and
obstetrics involve psychosomatic medicine. Epidemiological surveys have showed that, when nearly
half of premenopausal women are disturbed by gynecological symptoms such as menorrhagia and/or
dysmenorrhea, and premenstrual tension, psychosomatic influences of diseases on patients make
them nervous, down in spirits, agitated and painful
and thus produce multiple psychiatric symptoms
such as irritability, crying, anxiety and depression,
which significantly influences the life quality and
status of patients and even causes degradation of
various social functions [8-11]. Hysterectomy is
a major means for curing these diseases. With the
development of psychosomatic medicine, people
have started to pay attention to the change of psychological status of postoperative patients losing
reproductive organs. In earliest researches, Clayton
found through the survey on postoperative patients
that over half of patients suffered from such symptoms as lack of power, insomnia, depression and
sexual dysfunction after operation. He thought that
these symptoms were caused by hysterectomy and
called as postoperative syndrome of hysterectomy
[12]. However, a lot of subsequent prospective
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studies denied this viewpoint and found that operation could recover patients’ daily activities, social
contact and sexual life which were reduced due to
disease before operation and was conducive to psychosomatic health of patients while removing the
disease [13,14]. In this study, the results of depression evaluation before and after operation showed
that, no matter in self rating or nurse-administered
rating, the scores of patients after operation decreased significantly compared with those before
operation, the depression of most patients disappeared or significantly improved after operation,
and the morbidity of depression was significantly
lower than that before operation and the morbidity
of moderate and severe depression decreased from
48.98% before operation to 13.54% after operation.
The number of positive items and somatization factor score in SCL-90 after operation significantly
decreased, with a significant difference compared
with those before operation and the total score,
compulsion, depression, anxiety, hostility and interpersonal sensitivity factor scores significantly
decreased, with a significant difference compared
with those before operation. This indicates that diseases affect the mental health of patients and cause
severe depressive tendency and various psychiatric
symptoms while affecting their physical health and
that operation releases factors influencing the mental health of patients while curing physical diseases,
thus alleviating the depressive state and improving
the psychological status. Hysterectomy is conducive to both mental and physical health of patients.
Psychological self and interpersonal relationship in SCL-90 had a significant negative correlation, indicating that good interpersonal relationship
has an important influence on the mental health of
patients. Females are sensitive to the change of interpersonal relationship. Females also have specific
characteristics in physiology. Endocrine changes
easily cause mood fluctuation and thus reduce
emotive behavior and adjustment ability. In addition, due to the influence of customs and traditional
habits, females undertake more responsibilities of
taking care of the family. Plus the attack of disease
and work pressure, once changes of body, emotion,
attitude and behavior occur, they are easily sensitive to interpersonal relationship. Therefore, various interpersonal conflicts might occur, resulting
in mental imbalance. It can be seen from relevant

analyses that the improvement of interpersonal
relationship is an effective method for improving
the psychological self concept of patients [15-17].
Therefore, the healthy development of patients is
of great significance to preventing interpersonal relation disturbance and improving the interpersonal
relationship with people around.
In this study, depression scores of patients both
in self rating and nurse-administered rating were
positively correlated to the levels before operation; HAMD score before operation was inversely
proportional to the years of education but in direct proportion to major symptoms; HAMD score
after operation was positively correlated to parity
and underlying medical disorders but negatively
correlated to age. These results indicate that, in
this study, the postoperative depressive status of
patients is affected by the preoperative level and
that susceptible population of moderate and severe
depression before and after operation are mainly
young and less-educated women with multiple parities and complaining of dysmenorrhea and medical
complications [18]. It means that the preoperative
evaluation of psychological status is valuable for
predicting the change of postoperative psychological status and the result of self psychological rating
is highly consistent with that of nurse-administered
rating. Therefore, medical workers can make use
of self psychological rating information of patients
to provide psychological counseling and intervention therapy for high risk population susceptible to
dysphrenia before and after operation as early as
possible so as to reduce the occurrence of mental
disorders in perioperative period.
In this study, various factor scores in SCL-90
of patients in different age groups had different
degrees of change before and after operation. The
change of patients between 40 and 50 before and
after operation was basically the same with the
general level; SCL-90 factor scores of patients below 40 and above 50 after operation generally decreased compared with those before operation, but
there were few items with significant differences,
indicating that the mental health level of females
in these two age groups was lower than that of patients between 40 and 50 possibly due to: special
social-psychological-sexual roles of uterus. For
young women with a low education level, uterus
not only undertakes the social task of breeding off-
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spring, but also is the symbol of their female identity and sexual attraction. When patients are forced
to accept the operation due to a disease, they feel
depressed about the incurred loss of reproductive
function and sexual organs, thus resulting in poor
mental adaptation after operation. Women between
40 and 50 shoulder more social and family responsibilities, while diseases may aggravate patients’
mental burden. Operation helps patients get rid of
sufferings from diseases and also feel more energetic to accomplish various social tasks. Therefore,
the psychological status of patients improves significantly after operation. Patients above 50 suffer from various medical complications such as
coronary disease, hypertension and diabetes mellitus etc. besides gynecological diseases, which
are mostly accompanied by mental disorder. Hysterectomy cannot improve these complications or
alleviate mental disorder caused by these diseases
[19-21]. Therefore, some factor scores in the psychological evaluation of patients above 50 did not
change greatly before and after operation.
In regression analysis, self-concepts having great
influence on the total score of SCL-90 include self
identity, physical self and psychological self; self
concepts having great influence on mental health
in SRHMS include self identity, social self, physical self and moral-ethical self. It can be seen that
self identity and physical self are common factors
influencing the mental health of patients. This reflects that the correct understanding of body, health
status, appearance and self status is an important
measure for preventing mental diseases.
This study found some susceptible factors influencing the psychological status of patients in
perioperative period before and after hysterectomy, especially high risk groups of depression in
perioperative period. It is expected that clinical
workers can pay attention to the mental health of
patients and ensure the physical and psychological healthy of each patient in perioperative period
while curing his/her physical diseases.
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The Turkish version of self-care of heart failure
index, v6
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Abstract
Objective: The aim of the study was to examine the validity and reliability of Self-Care of Heart
Failure Index Scale, v6 (SCHFI, v6) for the Turkish Society.
Methods: This is a methodological study whose
sample was composed of 170 heart failure patients.
Results: In the confirmatory factor analysis,
factor loads for maintenance scale was found
between .36 and .63, for management scale was
found between .38 and .63 and for confidence scale was found between .61 and .78. Item-total score
correlations were positive at the statistically significant level between .47 and .69 in the maintenance scale, between .50 and .71 in the management
scale and between .71 and .83 in the confidence
scale. The Cronbach’s alpha coefficient was .79
for self-care maintenance, .63 for self-care management, and .85 for self-care confidence.
Conclusion: The Turkish version of “SCHFI,
v6” scale is a valid and reliable tool for Turkısh
population.
Practice implication: The Turkish version of
“SCHFI, can be used in the nursing practices and
researches.
Key words: Heart failure, nursing, reliability
and validity, scale, self-care.
Introduction
Heart failure (HF) is a frequent health problem
whose incidence rate increases each year with
high mortality and morbidity rates1. Heart failure
leads to a decline in the quality of life and frequent
hospitalization2,3. Therefore, self-care behaviors
need to be developed in order to enhance positive health behaviors and prevent frequent hospitalization4. Compliance to treatment, diet, exercises, weight follow, identifying and managing the
symptoms are self-care behaviors associated with
heart failure. However, patients fail to perform
2480

their self-care due to various reasons5.
In their study where they examined the heart failure self-care management, Dickson et al.
(2008) observed that self-care skills of individuals
with heart failure were not sufficient, 61 % of the
patients could maintain their self-care while 44 %
could manage their self-care properly6. Riegel and
Carlson (2002) reported in their study that patients
suffering from heart failure had difficulty in realizing the changing symptoms and indicators7. In
the study, patients expressed that they did not perceive sudden weight gain, edema in the ankle, fatigue and difficulty in breathing as indicators of the
heart failure. Artinian et al. (2002) reported that
the least frequent self-care behaviors were related
to the symptom monitoring and management. For
instance, patients did not apply to a doctor when
extreme fatigue, nausea and weight gain were observed in terms of symptom management and they
did not monitor their weights daily and their fluid
intake in terms of symptom monitoring4.
With appropriate self-care practices, health
problems can be detected early, protection can be
provided and care expenses can be reduced3. Thus,
principally self-care requirements of the patients
should be evaluated. Moreover, effects of nursing
interventions that would be applied to the patients
need to be assessed. Thus, it is compulsory to measure the self-care behaviors of heart failure patients through appropriate measurement tools but
there is not any reliable and valid measurement
tool in Turkey. Self-Care of Heart Failure Index
Scale is one of the most frequently used scales in
the literature. However, a validated Turkish version had not been available.
Firstly, it should be adapted to the Turkish society to be able use it in our country. Even though
some concepts are common phenomena for many
societies, tests developed in a specific culture and
a specific language reflects comprehension, conceptualization and sampling characteristics of that
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specific culture. Tests should be examined in detail systematically8,9,10.
This study was carried out to examine the validity and reliability of Self-Care of Heart Failure
Index Scale, v6 (SCHFI, v6) developed by Riegel
et al. (2009) for the Turkish society11.
Methods
Design and sample
This was a methodological research. The study
was conducted in Cardiology outpatient clinics of
two university hospitals. It is recommended that
sample number should be five or ten times more
than the scale item number to perform the factor
analysis for scale validity and reliability studies12.
In this study, it was aimed to reach at least 110 patients with heart failure on the basis of scale item
number and 170 patients who were being monitored in the Cardiology outpatient clinics of two
university hospitals due to heart failure were included in the research sample. For test-retest purposes, the instrument should be administered for
the second time. For test-retest analysis a group of
at least 30 is recommended 13,14. In this study, ten
days following the first administration, SCHFIv6
was given to 31 patients who were willing to take
part in the retest. Patient, who voluntarily accepted
to participate in the research, were literate in Turkish, had no hearing and speaking impairment, had
orientation to place-time-person. Age average of
the patients was 61.32 (SD 13.28), 53.9 % of them
were female and 80.6 % of them were married.
Data collection
Data were collected using the Self-Care of Heart Failure Index, V6 (SCHFI-V6).
Instruments
Self-care of heart failure index, v6 (SCHFI-V6)
Self-Care of Heart Failure Index Scale, version
6 (SCFHI, v6) which Riegel et al. developed in
2004 and revised in 2009 was used in the research
to examine the reliability and validity of this scale
for the Turkish Society15,11.
This scale composed of 22 items in total had three
scales including self-care maintenance (10 items),
self-care management (6 items) and self-care confidence (6 items). Score of each scale is standardized

between 0 and 100. In the maintenance scale, one
item (8) is reversed and its scoring is made as follows: (sum of section A items -10) * 3.333. Score
the management scale only if the patient reported
having trouble breathing or ankle swelling in the
past interval. Otherwise, even though the patient
has answered the questions, answers are ignored.
First item (In the past month, have you had trouble
breathing or ankle swelling?) is only intended for
this purpose and it is not included in the scoring.
Scoring of the management scale is made as follows: (sum of section B items – 4)*5. As to the scoring of the self-care confidence scale, it is calculated
through the following formula: (sum of section C
items – 6) * 5.56. A score of 70 or above obtained
on a scale is considered adequate self-care.
In the self-care of heart failure index-v6, internal consistency reliability of self-care maintenance scale (Cronbach alpha) was .55, that of
self-care management scale was .59 while that of
self-care confidence scale was .8211.
Procedures
Language validity of the scale was analyzed as
the first step of the research conducted to test the
validity of the scale for the Turkish society. Inventory which was translated into Turkish by all researchers and a linguist. The researchers reviewed
this preliminary Turkish version of the scale and
then drafted one Turkish version of the SCHFI. The
forward-translated version was then back-translated by a professional bilingual translator unfamiliar
with either the English or the Turkish version of
the SCHFI to ensure the accuracy of the translation. Translated English form and the original form
were compared by the researchers. If the items or
response choices of between the forward translated
and back-translated instruments did not agree, the
choice of words were discussed among the translators until a final version was reconciled10,14.
Translated Turkish version was submitted to
the expert opinion (four faculty members from
Faculty of Nursing, two clinical nurses, two doctors from the Department of Cardiology) for an
analysis of its content validity. Experts were asked
to rate each item on the Turkish version of the
SCHFI based on relevance, clarity and simplicity
as one (not appropriate at all), 10 (completely appropriate)9. Acquiring the final form with expert
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opinions, the scale was used in pre-interviews
conducted with nine patients.
Data analysis
Analysis was conducted using descriptive statistics and appropriate reliability and validity statistical tests using the Statistical Package for the
Social Services SPSS 15.0 (SPSS Inc. Chicago
IL). Expert opinions for the content validity of the
scale were evaluated through Kendall W analysis. Confirmatory factor analysis was used for
construct validity16-18. Pearson’s Product-Moment
Correlation Coefficient was used in the reliability
analysis as well as item total score correlation and
Cronbach alpha analysis. Test-retest measurement
was assessed using Pearson Correlation and a dependent t-test with ten days interval9,10.
Ethical considerations
Written permission of Barbara Riegel who developed this scale was received through e-mail to

examine reliability and validity of Self-Care of
Heart Failure Index Scale in Turkey. Written permissions of Dokuz Eylül University Ethical Committee and the other institutions were also taken.
Objective of the research was explained to the participants and written permissions were received
from those accepting to participate in the research.
Results
Descriptive statistics of the SCHFI
Descriptive data for each item of SCHFI are
shown in Table 1. The minimum and maximum
scores for each item of the scale were 0 and 4,
respectively. The mean value of the items ranged
from 1.24 ± .52 to 3.34 ± .76 (Table 1). The mean
score of the patients was 42.76 (SD 15.74) in the
maintenance scale, 30.87 (SD 14.77) in the management scale and 36.14 (SD 18.79) in the selfcare confidence scale (Table 2).

Table 1. Descriptive statistics of SCHFI, V6 and item-total score correlations (n= 170)
Items
Self-Care Maintenance
1. Weigh yourself
2. Check your ankles for swelling
3. Try to avoid getting sick (e.g., flu shot, avoid ill people)
4. Do some physical activity
5. Keep doctor or nurse appointments
6. Eat a low salt diet
7. Exercise for 30 minutes
8. Forget to take one of your medicines
9. Ask for low salt items when eating out or visiting others
10. Use a system (pill box, reminders) to help you remember your medicines
Self-Care Management (n: 155)
11. How quickly did you recognize it as a symptom of heart failure?
12. Reduce the salt in your diet
13. Reduce your fluid intake
14. Take an extra water pill
15. Call your doctor or nurse for guidance
16. How sure were you that the remedy helped or did not help?
Self-Care Confidence
17. Keep yourself free of heart failure symptoms
18. Follow the treatment advice you have been given
19. Evaluate the importance of your symptoms
20. Recognize changes in your health if they occur
21. Do something that will relieve your symptoms
22. Evaluate how well a remedy works
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M

SD

r

p

2.24
2.24
2.86
1.75
2.77
2.31
1.54
3.34
1.88
1.91

.82
.72
.61
.78
.68
.88
.82
.76
.75
1.14

.63
.59
.58
.65
.62
.62
.65
.49
.69
.47

.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

1.61
2.12
1.44
1.24
2.43
1.33

1.01
.91
.60
.52
1.04
.78

.60
.71
.50
.57
.65
.54

.001
.001
.001
.001
.001
.001

1.67
2.62
2.14
2.34
1.77
1.96

.64
.85
.73
.71
.75
.76

.71
.75
.83
.79
.75
.76

.001
.001
.001
.001
.001
.001
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Table 2. Patients’ Self-Care of Heart Failure Index, V6 scores
SCHFI Scales*
Self-Care Maintenance
Self-Care Management
Self-Care Confidence

n
170
155
170

Minimum
6.67
5.00
.00

Maximum
96.67
75.00
100.00

Mean (SD)
42.76 (15.74)
30.87 (14.77)
36.14 (18.79)

*Score of each scale is between 0 and 100 point.

Table 3. Comparison of SCHFI, V6 test-retest score means and correlations
SCHFI Scales

n

Self-Care Maintenance
Self-Care Management
Self-Care Confidence

31
30
31

First Administration
Mean (SD)
50.22 (20.62)
30.33 (12.24)
39.43 (24.40)

Second Administration
t*
p
Mean (SD)
50.22 (19.59)
.000 1.000
31.17 (12.50)
1.000 .326
39.96 (18.05)
.251 .804

r

p

.95
.93
.88

.001
.001
.001

* t- test in dependent groups: degree of freedom, respectively= 30/29/30.

Validity analysis
SCHFI’s concordance validity
Scores of the eight experts were evaluated using
the Kendall W analysis and no statistically significant difference was found between the scores (for
SCHFI, Kendal W= .131, p= .576). Consequently,
it was determined that expert scores were consistent with one another.
Construct validity
Confirmatory factor analysis was performed to
confirm the consistency of scales for construct validity in the study to adapt the Self-Care of Heart
Failure Index into Turkish. It was observed in the
first confirmatory factor analysis that consistency
values were not at the desired levels. However, it
was realized that consistency values elevated at the
end of confirmatory factor analysis that was carried out after modifications were performed between
error variances of 10th and 15th items and 18th and
22nd items in accordance with modification suggestions in the statistical package. Consistency values
were determined as follows: “chi square value/degree of freedom = 2.00”, “Root Mean Square Error
of Approximation (RMSEA) = 0.082”, “Standardized Root Mean Square Residual (SRMR) = 0.087”,
“Comparative Fit Index (CFI) = .91” and “NonNormed Fit Index (NNFI) = .90”.
The maintenance scale factor loading was .36.63 for, the management scale factor loading was
.38-.63, and self-care confidence scale factor loading was .61-.78 (Figure 1).

Figure 1. Self-Care of Heart Failure Index’s confirmatory factor analysis model
Reliability
Internal consistency analysis
When item-total score correlations of 22 items
were examined in the reliability analysis of Self-Care
of Heart Failure Index, v6, it was found to be .47-.69
in the maintenance scale, .50-.71 in the management
scale, .71-.83 in the self-care confidence scale and at
a statistically significant level (p<.001, Table 1).
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In the analysis conducted to test the internal
consistency which is one of the reliability indicators of Self-Care of Heart Failure Index, v6,
Cronbach alpha coefficient was .79 for maintenance scale, .63 for management scale and .85 for
self-care confidence scale.
Test-retest reliability
To determine whether or not there were differences in the mean scores obtained from the scale
between the first and second administration, the
scale was evaluated using the t-test in dependent
groups. No statistically differences were found (p
> .05, Table 3).
When the relationship between scores obtained
from first and second administration was evaluated with Pearson correlation analysis, it was determined that there was a very strong, positive and
statistically significant relationship between testretest scores (p < .001, Table 3).
Discussion
If a scale will be used in a different language, it
must display the same reliability and validity characteristics as its original form. Thus, validity and
reliability of SCHFI v6 needed to be evaluated as it
would be used in the Turkish sample. The results of
this study provide support for the reliability and validity of the Self-Care of Heart Failure Index, v6 to
measure self-care in Turkish heart failure patients.
Validity
The use of Confirmatory Factor Analysis (CFA)
is recommended in examining the construct validity in the scale adaptation studies to test an existing hypothesis regarding the structure of items
in the scale, compare the factor structure of the
adapted scale to the original factor structure and
evaluate similarities and differences14.
In this study, it was determined at the end of
CFA that factor loads of all items were between
.36 and .78 (Figure 1). CFA recommends that each
item should have a model-data fit coefficient value
of at least .30 and above16. Thus, it was observed
in this scale study that model-data fit was sufficient. Goodness of fit statistics should also be at the
desired level in the confirmatory factor analysis.
In the chi-square test performed as the fit statistic,
2484

it was determined that chi-square fit value was significant. Therefore, chi-square value was divided
into degree of freedom and a second calculation
was made. The second value was found as 2.00.
The fact that this value is two or less means that
it is a good model. However, the fact that this value is five or less shows us that the model has an
acceptable goodness of fit16. It was observed in the
study that model-data fit was sufficient.
The other frequent tests used to measure goodness of fit are Root Mean Square Error of
Approximation (RMSEA), Standardized Rootmean-Square Residual (SRMR), Comparative Fit
Index (CFI), Non-Normed Fit Index (NNFI)16,17.
The fact that RMSEA is equal to or less than 0.080
and p value is lower than .05 (that it is statistically
significant) means a good fit16,17 while a value
equal to or less than 0.10 indicates a poor fit16. In
this study, the fact that RMSEA value was significant at .082 showed that fit was acceptable.
A value of SRMR lower than .10 and CFI, NNFI
values equal to or more than 0.90 indicate that there is fit in the scale16, 17. In this study SRMR, CFI
and NNFI values indicated a good fit. CFA results
of the scale in the study conducted by Riegel et al.
(2009) were CFI=.72, NFI=.55 and RMSEA=.0711.
Results of this study support the construct validity
of Turkish version of the SCHFI v6 and that is a
valid instrument for use in Turkish samples.
Reliability
In this study, the SCHFI, v6 scale demonstrated acceptable internal consistency. One of the
methods used to evaluate the internal consistency
in the adapted scales in terms of reliability is the
item analysis. Even though sufficiency level of
item-total score correlation coefficients displays
variety in the literature, in general, minimum level
is accepted as .20, items with reliability coefficients between .30 and .40 are considered as “good”
while items having reliability coefficients above
40 are reported as ideally distinctive and thus reliable14,19. In this study, item-total score correlation
coefficients were .47 and above.
One of the methods recommended to evaluate
the internal consistency is Cronbach Alpha reliability coefficient. If Cronbach Alpha coefficient is
lower than .40, measurement tool is not reliable;
if it has a cronbach alpha coefficient between .40
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and .59, it has a low reliability; if it is between .60
and .79, it is regarded as relatively reliable while
if Cronbach Alpha value is between .80 and 1.00,
the scale is considered as highly reliable12. In our
study, Cronbach Alpha coefficient of the scale was
found to be within reliable limits (minimum =.63
and maximum=.85).
Cronbach Alpha coefficients of the subscales in the study conducted by Riegel et al.(2009)
were .55, .59 and .82 in the self-care maintenance
subscale, self-care management subscale and self-confidence in practicing the self-care activities
subscale, respectively11.
Test-retest analysis is one of the most frequently used reliability analyses and evaluates the
invariance characteristic of the measurement
tool. Obviously, there was consistency between
measurements performed at specific intervals as
there was not difference between test-retest score averages, test-retest reliability coefficient was
above .70 and there was a statistically positive and
highly significant relationship between test-retest
scores13,19. The Turkish SCHFI v6 was found to
have a high level of reliability.
Conclusion
In this study where reliability and validity of
the SCHFI, v6 for the Turkish society were examined, adaptation studies were conducted in accordance with international scientific methods. This
study provide evidence that Turkish version of the
SCHFI, is a reliable and valid instrument for assessing Turkish heart failure patients’ self-care. It was
concluded that the scale could be employed in the
nursing practices and researches in our country.
Practice implications
Evaluation of self care is important for heart failure management. No specific self care scale for
heart failure patients in Turkey. This study provide
evidence that Turkish version of the SCHFI, is a
reliable and valid instrument for assessing Turkish
heart failure patients’ self-care. Thus, this scale
can be used in nursing practices and researches. It
could provide international comparison of results.
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Abstract
Introduction: Iodine deficiency disorders
are still a global public health problem In Montenegro, endemic goitre is mainly occurred in the
northern part of country.
Method: This paper analyzes the data obtained
in the framework of the Sustainable Elimination of
Iodine Deficiency project which involved children
aged 6-12 years in 8 primary schools from the previously endemic goitrous area. Total of 215 pupils,
108 boys and 107 girls were examined for evaluation of use of iodized salt at the household level; urine
samples for examination of iodine content and determination of the volume of the thyroid. All results
were compared to the results of previous study.
Results: Total of 101 samples (46.97%) of all
surveyed households were insufficiently iodinated. Overall, 62 children had urinary iodine excretion lesser than the recommended value. Comparing the size of tyroid with WHO P97 standard populations, there were 29 or 13.48% children who
had gland volume greater than P97.
Conclusions: Comparing iodination of salt
with the results of previous study no statistically
significant difference was found. Median urinary
iodine excretion in observed children was in line
WHO recommendations. Thyroid volume measurements showed the remnants of the previous
effects of iodine deficiency in the population which
places the population of the former endemic areas
according to the WHO standards in the category
of population with mild iodine deficiency.
Key words: Iodine deficiency disorders, goiter, median urinary iodine, salt iodination.
Introduction
Health disorders caused by insufficient intake of iodine (iodine deficiency disorders - IDD)
include all consequences of iodine deficiency,

which can be prevented with adequate intake of
iodine. IDD are still a global public health problem which affect the growth and development of
millions of children worldwide. Iodine deficiency
is the major cause of mental retardation that can
be prevented. (1.2) According to the International
Council for the Control of Iodine Deficiency Disorders (ICCIDD) data, about 43 million people in
the world are affected by some degree of mental
retardation. People living in areas affected by severe IDD may have an intelligence quotient (IQ)
of up to about 13.5 points below that of those from
comparable communities in areas where there is
no iodine deficiency. This mental deficiency has
a direct effect on the learning ability of children,
women’s health, quality of life in communities and
economic productivity. Approximately 1.9 billion
people or 31% of the world’s population is exposed to iodine deficiency, which is most prominent
in Southeast Asia and Europe. (3,6)
For the European region is significant that nearly
half of all households do not use adequately iodized
salt, which is reflected in the urinary iodine excretion of school children from 6 to 12 years and it
ranges from 30 mg/l in Albania to 228 mg/l in Macedonia. According to these data, in 11 European
countries is registered an inadequate iodine intake
with prevalence of 47.8% or 24.9 million. (4,3,7)
In Montenegro, endemic goitre is mainly occurred in the northern part of country, particularly in
the valley of the River Lim, the municipalities of
Bijelo Polje, Pljevlja and Rozaje. The introduction
of legislation establishing mandatory iodination of
salt intended for human consumption and domestic animals in the country gave very good results,
prevalence of endemic goiter decreased and in the
eighties of last century, none case was diagnosed
as endemic cretinism. (5)
According to study performed at a representative sample of school-age children in endemic
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and non-endemic areas of Montenegro, palpable
enlargement of thyroid gland is found in slightly
more than a quarter of students surveyed and ascertained mild iodine deficiency. (16)
To meet the daily requirements of adults for
iodine which is up to 150 mg per day, with the
usual intake of 10g of salt and losses (transport,
cooking, storage), which amounts up to 20%, it is
recommended that content of iodine in salt should
be 20 - 40mgJ/kg salt. The legal requirement in
Montenegro is 12-18mgJ/kg salt (2.10).
Usually in the population when tracking IDD
we use indicators classified into three groups. Process indicators related to the assessment and monitoring of the salt iodination at all levels, impact
indicators related to the assessment of iodine status
of the population and assessment of IDD dependent on salt iodination and third groups are sustainability indicators, ie indicators to assess whether
iodine deficiency has been successfully eliminated
in population and to judge whether achievements
can be sustained and maintained. (2,3)
Impact indicators indicate the exposure or the
consequences of iodine deficiency. Iodine excretion in urine reflects iodine intake, and the consequences of iodine deficiency are morphological (size
of the thyroid gland, thyroglobulin) or functional
(thyroid hormones, TSH). It is known that the size
of the thyroid gland in a given population can not
return to normal for at least months after correction of deficit in iodine intake. (4,12)
In contrast to the size of the thyroid gland which
is changing slowly, the amount of iodine in the urine is a good indicator of the previous daily intake
and is recommended as an indicator to evaluate the
iodine status of the population. Urinary excretion
of iodine is relatively easily accessible, acceptable
and internationally recommended method for assessing iodine status of the population, because all the
required steps in obtaining valid data for population
studies are established and further developed. (2,3)
Ultrasonic measurement of the gland is precise,
safe and non-invasive method. There are recognized international standards for thyroid volume in
school children as a function of gender, age and
body surfaces that define the population with
adequate iodine intake.
School children are the best age group for monitoring IDD in the population, because they are
2488

easily accessible, sensitive and a good indicator
of the current status of IDD in the population. All
indicators of IDD can be tested in this age group.
Existing standards of the World Health Organization
(WHO) for the volume of the thyroid gland are related to the 6-12 age group. According to the WHO
recommendation, median urinary iodine concentration of 100μg and higher define population which is
not in iodine deficiency, i.e. at least 50 per cent of the
samples should be above 100 mg/l, while less than
20% of the samples may have less than 50μg / l. (2)
Adequate iodine intake in pregnant women is
defined by median urinary iodine excretion between 150249 mg/l of urine. At values higher than
300 mg/l urine, there is a risk of adverse effects of
hyperthyroidism. (14, 15)
Epidemiologic criteria to evaluate the severity
of IDD in a given area is based on the prevalence
of goiter in schoolchildren. Total goiter rate - TGR
is taken as a parameter that determines the severity
of IDD. TGR presents the number of subjects with
goiter grade 1 and 2 divided by the total number of
respondents, expressed in percentages. Level of 5%
or more of goiter in children aged 6-12 years is perceived as a public health care problem. It must be
pointed out that the TGR of 5% may be caused by
other exogenous factors, not just iodine deficiency.
TGR greater than 30.0%, define population with severe IDD. (2,13)
Aim of study
To examine whether the population living in
former endemic area, which is the northern part of
Montenegro, is at risk of iodine deficiency;
To examine whether there are differences in iodine status in former endemic area comparing the
obtained results with the results of earlier studies;
To check whether the given recommendations
led to the elimination of iodine deficiency in former endemic area.
Materials and methods
This paper analyzes the data obtained in the
framework of the Sustainable Elimination of Iodine Deficiency project conducted in children aged
6-12 years in 8 primary schools from the former
endemic areas.
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Obtained results were compared with the results of previous research that has been conducted
five years earlier at the former endemic area.
Research plan was developed in accordance
with the recommendations of the WHO and the
International Council for the Control of Iodine
Deficiency Disorders (ICCIDD).
According to methodology, 24 students per
school - 12 boys and 12 girls, were observed. Each
participant undergo following procedure:
1) Evaluation of the use of iodized salt at the
household level.
Samples of salt in the amount of around 50g
(cup of coffee), with a label on the packet, were
brought by children from their homes in a clean,
dry, plastic containers, marked and protected from
moisture and light. Then the samples were transported to the laboratory, where analyzes were
performed to determine the content of iodine in
salt by standard titration method. Results of the
analysis are compared with the values prescribed
in the applicable regulations, as well as the recommendations of WHO and ICCIDD.
2) Taking urine samples for examination of iodine content.
Urine was collected in labeled containers intended for this purpose. After collection, the samples
were subjected to freezing, and then delivered to
the laboratory. Urinary iodine excretion was determined by a method based on chloric acid digestion and colorimetric determination of iodine, and
reduction in ceric ammonium sulfate. Obtained
values of excreted urine are expressed in micrograms of iodine per liter (mg/l) of urine. Obtained
results were used to calculate the median, which
is then compared with a WHO and ICCIDD recommendations for populations with adequate iodine intake.
3) Determination of the volume of the thyroid
gland.
The study used ultrasound with linear probe
frequency of 7.5 MHz. This method is used to
determine the maximum width (b), thickness of
the lobe (v), transverse section and the length (a)
longitudinal cross section, especially for the left
and right lobe of the gland. Volume of the thyroid
gland is obtained by summing the volume of the
left and right lobe, which is calculated by the formula: V = axbxvx 0.479 (0.479 is an empirically

determined correction factor). Gland volume is
expressed in milliliters - ml. The volume of the
thyroid was presented as mean, standard deviation, median and P97-the upper limit of normal in
relation to age, gender and body surface area. The
obtained values was compared with standard values given by the WHO for the population of school
children 6 - 12 years.
Criteria for determination of iodine deficiency
are: goiter prevalence above 5% and the median
urinary iodine excretion less than 100 mg/l of urine.
The obtained results are compared with the
results of previous studies of disorders caused by
lack of intake of iodine from the former endemic
areas of Montenegro in 5 years interval. That study included 170 school children 7-12 years of age
from selected elementary schools in the former
endemic areas.
All results were analyzed using Excel software
statistical package.
Testing differences in the size of the thyroid gland
and urinary iodine excretion between boys and girls
was performed using statistical analytical methods
for testing the significance of the difference.
Results
Total of 215 students, 108 boys and 107
girls were examined. Age distribution was the
following: 6 yrs.- 16 boys and 16 girls,7 yrs.- 19
boys and 20 girls,8 yrs. -18 boys and 18 girls, 9
yrs.-18 boys and 17 girls, 10 yrs.-19 boys and 18
girls, and at the age of 11 yr. 18 boys and 18 girls.
KJ concentration in salt obtained from households ranged from 2.3 to 32.3 mgKJ/kg of salt, and the
median was 16 mgKJ/kg salt. Total of 101 samples
(46.97%) of all surveyed households had a lower
concentration of KJ in comparison to the standardized amount (16-24 mgKJ/kg). Only 11 samples
(5.11%) have a higher concentration of potassium
iodide than the recommended upper limit.
Urinary iodine excretion ranged from 25.3 to
361 μgJ/l urine, with a median 138.6 μgJ/l. Overall, 62 children had urinary iodine excretion less
than the recommended value. Only six children,
four boys and two girls, or 2.8% had urinary
excretion over 300 μgJ / l urine. Table 1 shows the
urinary excretion by gender.
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Table 1. Urinary excretion by gender
urine samples
Iodine content in µg/l urine

boys
N
/
3
20
85
108

Below 20
20 to 49
50 to 99
Over 100
Total

girls
%
/
2,78
18,52
78,70
100

Observed by gender, boys had median urinary
excretion 153.1 μgJ/l urine and girls 120.1 μgJ/l
urine. Total 36.45% of girls and 21.30% of boys
had lower excretion than is recommended. The
girls had statistically poorer urinary excretion
than boys when they were tested with statistical
analytical method for testing the significance of
the difference (Chi square 6.1).
Size of the thyroid gland in children depending on their age ranged from 1.52 ml to 14.17
ml. Thyroid volume in milliliters, arithmetic mean
(AS ) and standard deviation (SD) distributed by
children age and gender are given in the following
table number 2.
Table 2. Arithmetic mean (AS) and standard
deviation (SD) of thyroid volume distributed in
relation to age and gender
Table 2. Arithmetic mean (AS) and standard deviation (SD) of thyroid volume distributed in relation to age and gender
Gender
Age
6
7
8
9
10
11
Total

boys
AS
2,73
2,67
2,98
3,40
3,21
4,17
3,20

SD
0,80
1,01
0,73
0,85
0,71
0,98
0,98

girls
AS
2,72
2,83
3,19
3,17
3,96
4,74
3,44

SD
0,74
1,57
0,79
1,12
1,26
2,47
1,59

total
AS
2,72
2,76
3,08
3,29
3,57
4,46
3,32

SD
0,76
1,31
0,76
0,98
1,07
1,87
1,32

When comparing the size of the thyroid gland
between boys and girls by age, it can be concluded
that there were no statistically significant differences, except at the age 10 years, where girls had
significantly higher thyroid volume than boys of
the same age. (t6 = 0.04, DF30, t7 = 0.37, DF 37
2490

N
/
10
29
68
107

total
%
/
9,35
27,10
63,55
100

N
/
13
49
153
215

%
/
6,04
22,79
71,17
100

t8 = 0.80, t9 = 0.66 DF34, DF33 t10 = 2.18; DF35,
p <0.05, t11 = 0.89 , DF34).
Median volume of the thyroid by age and gender of children is displayed in Table 3.
Table 3. Median volume of thyroid in milimeters
in relation to age and gender
Age for both
genders

6

7

8

9

10

11 6-11

Median for
2,83 2,47 2,96 3,05 3,45 4,13 3,12
both sexes
Median for
2,78 2,51 2,85 3,31 3,20 3,97 3,02
boys
Median for
2,87 2,25 3,21 2,91 4,05 4,23 3,20
girls

Given that WHO has standardized values for
the thyroid in children 6 to 12 years by gender,
these are used for comparison and evaluation of
the prevalence of endemic goiter in the population. The distribution of the examined children with
values greater than the upper limit, P97, by age
and gender is given in the following table 4.
Comparing the size of the gland with WHO P97
by age and gender standard populations, there were
29 or 13.48% children who had gland volume greater than P97 for a given age and gender. In boys
there were 13 (12.03%), while in girls 16 (14.95%).
Results from previous study which can be
used for comparison with the obtained results
The previous study included 170 school children, 87 boys and 83 girls, aged 7-12 years from
selected elementary schools from the former endemic areas.
In relation to the age distribution was the
following:
At the age of 7 there were 10 boys and 8 girls,
at age of 8 - 19 and 26, at age of 9 - 19 and 14 girls,
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Table 4. Number of children, whose thyroid exceed P97 for age and gender
Age
6
7
8
9
10
11

Value P97(ml) boys
2,91
3,29
3,71
4,19
4,73
5,34

ValueP97(ml) girls
2,84
3,26
3,76
4,32
4,98
7,73

Proportion boys
4
2
3
2
0
2

Proportion girls
4
3
4
1
3
1

Table 5. Urinary excretion of iodine in relation to gender
Urine samples
boys

Iodine content in µg/l urine
below 20
20 to 49
50 to 99
abow 100
total

N
0
7
22
29
58

girls
%
0.00
12.07
37.93
50.00
100.00

at age of 10- 20 and 18, and at the age of 11 - 19
boys and 17 girls were examined.
KJ concentration of salt in households was determined in thirty-one sample. In 11 (35.48%) of
the samples, there was insufficient concentration
of KJ, in 16 (51.61%) samples salt iodination was
adequate, while in 4 samples KJ concentration
was higher than prescribed.
Urinary iodine excretion is controlled in a total
of 113 students, 58 boys and 55 girls.
The values of urinary excretion of iodine in the
study population ranged from 1 mg/l to 314 mg/l
and the median was 100 mg/l.
The values of urinary iodine excretion in relation to gender are shown in Table 5.
Twenty students (17.70%) had urinary iodine
excretion less than 50 mg/l urine, while 58 students (51.33%) had a value of iodine excretion
greater than 100μg/l. Five female students had
urinary excretion of iodine less than 20 mg/l.
There is statistically significant difference in
the level of urinary excretion between boys and
girls - girls had poorer urinary iodine excretion,
(Chi-square = 7.3, p <0.05).
The volume of the thyroid = is considered in
relation to gender and age of subjects, and then
expressed with the average value (arithmetic mean-AS) and standard deviation (SD). The results
are presented in Table 6.

N
5
8
13
29
55

total
%
9.09
14.55
23.64
52.73
100.00

N
5
15
35
58
113

%
4.42
13.27
30.97
51.33
100.00

Table 6. Aritmetic mean (AS) and standard deviation (SD) of thyroid volume (expressed in ml) in
relation to the age and gender
Gender
Age
7
8
9
10
11

boys
AS
2.32
2.55
2.67
2.91
3.23

SD
0.51
1.06
0.72
1.20
0.98

girls
AS
1.91
2.35
2.68
3.05
3.26

SD
0.66
0.67
0.60
0.86
0.95

total
AS
2.13
2.43
2.64
2.99
3.24

SD
0.60
0.85
0.66
1.04
0.95

Average value ranged from 1.91 ml in girls
aged 7 years to 3.26 ml in girls aged 11. Statistically significant difference in the size of thyroid
gland between boys and girls of the same age did
not appear when testing significance of differences
t (7) = 1.41, p> 0.05,
t (8) = 0.77, p> 0.05;
t (9) = -0.04, p> 0.05,
t (10) = -0.4, p> 0.05,
t (11) = -0.09, p> 0.05;
Median volume of thyroid by age are presented
in Table 7
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Table 7. Median volume of thyroid gland in relation to the children age
Age
Median in ml

7
2.10

8
2.32

9
2.56

10
2.72

11
3.36

Comparison of results from two studies
Comparing the size of thyroid gland by testing
the difference in arithmetic means in these two studies, it is concluded that there is no statistically significant difference in the size of the glands in boys
aged 7, 8 and 10 years. There was a statistically significant difference in the age of 9 and 11, in gland
volume - the boys in recent study have a slightly
higher volume than in the previous study (t7 = 0.99,
df 27, for t8 = 1.38, df 35, t10 = 0.93, df 37 p> 0.05,
t9 = 2.75, DF 35 and t11 = 2.76, df 33 p <0.01).
For girls of the same age of 7 or 9 years there
were no statistically significant differences, t7 =
1.56, DF 26, t9 = 1.44, DF, p> 0.05, while for a
girls of 8, 10 and 11 years old, there was a statistically significant difference in the volume of thyroid gland. Girls in our study have more voluminous
glands than in the earlier study, t8 = 3.65, df 42,
t10 = 2.45, DF 34 and t11 = 3.08, df 52, p <0.01,
Comparing iodination of salt samples brought in
by children from their homes, in relation to respective values from previous research, it can be concluded that there is no statistically significant difference
in salt iodination (Chi square is 1.44, p>0.05).
Comparing urinary iodine excretion in children from these two studies in relation to the recommended value (100 mg/l), it is concluded that
urinary iodine excretion was better than in previous research (Chi square was 12.70, p <0.01).
Discussion
Health disorders caused by insufficient iodine
intake were serious public health problem in the
past. Severe health disorders and endemic cretinism are rapidly eliminated by introducing mandatory iodine prophylaxis, while occurrence of
milder forms of goiter in Montenegro has not yet
been eliminated.
Ten years ago, research was carried out on representative sample of school children in endemic and
non-endemic areas of Montenegro in the framework
of the project “Endemic goitre in Montenegro and
iodine prophylaxis.” Thyroid gland enlargement on
2492

palpation test was determined in 27.3% of the surveyed participants. Thyroid enlargement was more
common 37.5% in children from the north of the
country, children from rural areas and among girls.
Median urinary excretion was 8.23 mg/dl, which
according to accepted criteria represent mild iodine
deficiency. Iodination of salt was not adequate in
the samples taken from the market, households and
the production - 36.7% of all samples have less than
16mg KJ per kg of salt. (16)
Recent research, which covered only the former endemic area demonstrated no endemic goiter, but according to the criteria of WHO and
ICCIDD, the existence of mild iodine deficiency
cannot be excluded with certainty, whereas the degree of salt iodination in former endemic areas has
not been satisfactory.
This survey included 215 participants, aged
6-12 years, nearly homogeneously distributed by
sex and age. Research has shown that the degree
of salt iodination in samples from household does
not meet legal or WHO criteria that are needed to
provide adequate levels of iodine in the population. Total of 101 (46.97%) of salt samples from
children households have a lower concentration than the standardized amount which is 16-24
mgKJ/kg salt. Only 11 samples or 5.11% has a
higher concentration of potassium iodide than the
upper limit specified by the regulations.
According to urinary iodine excretion examined population have sufficient iodine intake. Urinary iodine excretion ranged from 25.3 to 361
μgJ/l urine, with a median 138.6 μgJ/l, which is
consistent with results for the population in the
United States. (17) and better than in the UK and
New Zealand. (18, 19)
Total 28.84% of the children had urinary iodine excretion lower than the recommended value.
Only six children, four boys and two girls (2.8%)
had urinary excretion over 300 μgJ/l urine, which
places them at risk category for developing hyperthyroidism.
By analyzing the size of the gland can be stated
that thyroid in children increases with age and is
highest in the age of 11 years. While comparing the
size of thyroid between boys and girls by age, it can
be concluded that there are no significant differences,
except at the age of 10, where the girls have a thyroid
significantly larger than boys of the same age.
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Comparing the size of the gland with the upper
limit of normal, i.e. P97 per age and gender of the
WHO standard population, which are given in Table 8, it can be stated that 29 (13.48%) of children
have gland volume greater than P97 for the same
age and sex. Among boys, 13 (12.03%), while for
girls there were 16 (14.95%). It can be stated that
the population of school children in former endemic area is in mild iodine deficiency according to
this criteria.
Table 8. P97 thyroid volumes of WHO standard
population
Age
6
7
8
9
10
11
12

P97 Boys
2,91
3,29
3,71
4,19
4,73
5,34
6,03

P97Girls
2,84
3,26
3,76
4,32
4,98
5,73
6,59

Source: WHO, 2007.

Comparing the presented results obtained from
the two studies in former endemic area can be
concluded that there are no significant differences
in salt iodination, or in other words there is a presence of inadequate amounts of iodine in salt in
the studied households.
Comparing urinary iodine excretion in children
in these two studies with the recommended values
of 100 mg/l, it can be concluded that urinary iodine excretion was significantly better in this than in
the previous survey.
Comparing the size of thyroid, that is testing
the significance of mean differences in these two
studies, it can be concluded that there is no statistically significant difference in the size of the glands
in boys aged 7, 8 and 10 years. At the age of 9 and
11 years, the boys have a slightly higher volume of
the gland than in the previous survey. For girls of
the same age of 7 or 9 there were no statistically
significant differences, while at the age of 8, 10
and 11 years old, there was a statistically significant difference in the sense that girls had a higher
volume of thyroid than in the earlier study.

Conclusion
It can be concluded that iodine is homogeneously distributed in the salt, but his concentrations
are lower comparing to the recommended values. In the course of study in selected households
neither of them used non-iodized salt. Almost half
of the salt samples (46.97%) originating from households have not been adequately iodized. WHO
criteria, which says that 90% of salt samples from
households should be adequately iodized as a condition for the prevention of iodine deficiency, is
not met in this studied population.
Median of urinary iodine excretion in school
children, as the most important indicator of iodine
intake in the population is 138.6 μgJ/l of urine which
is in line with WHO recommendations, or by this
criteria this population have sufficient iodine intake.
Comparing iodination of salt with the results of previous study it can be concluded that the situation is similar, or there is no statistically significant difference.
Urinary iodine excretion was significantly better
than in the previous period.
Since the urinary excretion of iodine in the population is satisfactory, and that households use
lower iodinated salt than recommended, probably
a very significant source of iodine in the diet is
iodine from salt added to food during the technological process of production e.g. production of
bread, pastries, cheese, processed meat etc.
Thyroid volume measurements showed the remnants of the previous effects of iodine deficiency
in the population, i.e., it was concluded that a total of 12.03% boys and 14.95% girls or 13.48%
of children have thyroid volume larger than WHO
standards which are used for children with adequate
iodine intake. This places the population of the former endemic areas according to the criteria in the
category of population with mild iodine deficiency.
The volume of thyroid in boys age 9 and 11 and
girls age 8, 10 and 11 is higher comparing with
peers from previous research, which indicates that
the effectiveness of the undertaken public health
measures must be reviewed, because they haven’t
reached their goals.
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Proposed measures
It is necessary to consistently carry out iodine
prophylaxis at all levels in order to efficiently and
sustainable eliminate and eradicate all health problems caused by insufficient iodine intake
Given that there is inadequate iodination of
salt, and for iodination is mostly used unstable
potassium iodide which content in salt can easily
be decreased through the process of oxidation and
iodine evaporation in current climate conditions,
in order to achieve the WHO recommendation it
is necessary to consider that produced or imported
salt in Montenegro should be iodinated with potassium iodate, as far more stable form, in amount
recommended by the WHO, taking an average of
20 mg of iodine per kg of salt.
In the future, it is necessary to continuously
control the quality and degree of salt iodination on
Montenegro market, and in particular to intensify
control of manufacturing plants in Montenegro to
ensure their uniformity of iodination.
It is necessary to carry out continuous health
education campaign in schools and in the media in
order to improve knowledge on the effects of inadequate iodine intake and to give practical advice
about how to mitigate the loss of iodine from salt
in households.
In cooperation with gynecologists it is necessary to make a an educational program about
nutrition of pregnant women and especially on
adequate iodine intake due to its great importance
in embryonic and fetal development.
Given the fact that urinary iodine excretion is
the most important indicator of iodine intake in the
population it would be necessary to control the level of urinary excretion of pregnant women every
year and in children age 6-12 every two years.
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Abstract
Introduction: A malignant wound is usually
presents as a discrete non-tender nodule, and often
accompanied with malodour. Approximately 62%
of malignant wounds will develop in the area of
the breast and 24% in the head and neck area. It is
estimated that 5-10% of patients with metastases
will develop malignant wounds, and they primarily occur in the last 6 months of life. These wounds are not expected to heal unless the pathology
is controlled. The wound management is focused
on controlling and/or eliminating the distressing
symptoms associated with these wounds.
Case report: A 40 year old Malay female is
presented with left breast lump for 7 months and
ulceration accompanied with pain at the swelling
for 2 weeks. Chest x-ray findings show a large soft
tissue shadow on left breast but no bony lesion.
There were ulceration, irregular surface, necrotic
area, pus discharge and foul smelling at left breast. Hard swelling was occupying the whole left
breast but there was no nipple discharge. Patient is
diagnosed with locally advance left breast cancer,
T4N1MX and is planned for toilet mastectomy.
Discussion: Bactigras is used as dressing for
the malignant wound on patient’s left breast. Bactigras is a low adherent dressing and contains
chlorhexidine which is an antimicrobial against a
wide range of Gram-positive and Gram-negative
bacteria. Activated charcoal and metronidazole
powder are used for dressing of the malignant wound in this patient. Activated charcoal is effective
in controlling the wound malodour as it attracts
and binds to the volatile odour causing molecules,
thus preventing their escape from the local wound
area. For infected wound with odour, topical metronidazole is used as an antimicrobial dressing to
reduce or eliminate the malodour.
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Conclusion: Although palliative care of the
patient with a malignant wound will not cure patients of their advanced cancer, it still serves as an
important component to patient as it improves quality of life and eases their pain.
Key words: Antimicrobial Dressing, Breast
Cancer, Malignant Wound Management.
Introduction
A malignant wound is also known as tumor necrosis, a fungating wound, ulcerating cancerous
wound, or malignant cutaneous wound. It is usually presents as a discrete non-tender nodule, skin
toned, pink, violet-blue or black brown in color
and often accompanied with large amounts of necrotic material which account for the odour.
Malignant or fungating wound is caused by infiltration of the epidermis by primary or metastatic tumor. After the formation of fungating wound,
alteration of the tissue perfusion and expansion of
mass occurred, this leads to tumor hypoxia and necrosis. To support the growth of the tumor, growth
factors are secreted by additional tumor cells.
Approximately 62% of malignant wounds will
develop in the area of the breast and 24% in the
head and neck area.1 It is estimated that 5-10% of
patients with metastases will develop malignant
wounds, and they primarily occur in the last 6
months of life.2 Malignant wounds can occur with
many types of cancers, commonly associated with
skin, breast, lung, head and neck, melanoma, colorectal, sarcomas, cervix and ovarian cancers.
These wounds are not expected to heal unless the pathology is controlled. Most of malignant
wounds will continue to deteriorate over time and
can be devastating to patient’s well-being, both
physically and emotionally. The approach to care
is holistic and primarily palliative with the aim to
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control symptoms at the wound site and reduce
the impact of the wound on the patient’s daily life.
Hence, the wound management is focused on controlling and/or eliminating the distressing symptoms associated with these wounds.
Case report
A 40 years old Malay female is presented with
left breast lump for 7 months and ulceration accompanied with pain at the swelling for 2 weeks. Patient
was apparently well since 7 months ago when she
started to note that she had lump at her left breast.
Initially, the lump is small in size, which is about
thumb size. Fine needle aspiration cytology was taken in November. Since then, the lump started to
increase in size progressively, to the current size.
Patient also complaint of ulceration over the
swelling since 2 weeks ago accompanied with
pain, foul smelling, pus discharge, and blood discharge. There is history of blood discharge from
nipples, but no history of hemoptysis, jaundice
or body tenderness. Patient has no other medical
illness and has no family history of malignancy.
Patient has history of taking traditional medication
for body ache and defaulted follow up since January 2012 because she is not keen for surgical intervention so she went for traditional healer instead.
Patient is a housewife with 4 children. She attained menarche since 12 years old and last menstrual
period is about 2 months ago. Last child birth was
5 years ago and she breastfeed each child for about
2 to 3 months. Chest x-ray findings show clear lung
and no pleural effusion (Figure 1). There is a large
soft tissue shadow on left breast but no bony lesion.

Figure 1. Chest x-ray of breast cancer patient
Physical examination showed patient appeared
conscious and alert. Blood pressure was 100/66
mmHg with pulse rate of 106 beats per minute and
temperature of 37ºC. Lungs were clear and abdominal wall was soft and non-tender. There were ulceration, irregular surface, necrotic area, pus discharge and foul smelling at left breast. Hard swelling
was occupying the whole left breast but there was
no nipple discharge. Patient mobility is restricted.
Patient is diagnosed with locally advance left breast
cancer, T4N1MX and is planned for toilet mastectomy. Detail Patient’s treatment include in Table 1.
Discussion
In this patient, Bactigras is used as dressing
for the malignant wound on her left breast. Bactigras is a low adherent dressing that are cheap and
widely available which allow exudate to pass through into a secondary dressing while maintaining
moist wound bed.3 It is manufactured in the tulles
form, which are open weave cloth soaked in soft

Table 1. Drug Treatment in Ward
Drug
Tab. Metronidazole (Flagyl)
Tab. Activated charcoal
IV Tramadol (Tramal)
Cap. Tramadol
Cap.Celecoxib (Celebrex)
Tab. Ferrous fumarate
Tab. Folic acid
B-complex, vitamin C
Cap. Cloxacillin
Ravin enema
Tab. Pantoprazole

Dose
Tablets are crushed and smeared
on ulcer during dressing
50 mg thrice daily ( for 2days)
50 mg thrice daily
200 mg twice daily
200 mg once daily ( for 2days)
5 mg once daily
Once daily
500 mg four times daily
A single dose
40 mg twice daily
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Indication
For dressing with normal saline and Bactigras to
control wound malodour and infection
For pain management
For pain management
For pain management
Hematinics
Hematinics
Hematinics
To control wound infection
To promote bowel movement
For prophylaxis of stress-induced ulcer
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paraffin or chlorhexidine. It is designated to reduce adherence at the wound bed and to improve its
low adherence properties, normal saline dressing
is also used in this patient. Bactigras dressing
contains chlorhexidine which is an antimicrobial
against a wide range of Gram-positive and Gramnegative bacteria, including Methicillin-resistant
Staphylococcus aureus (MRSA), a commonly found bacteria strain in hospital setting.4
Activated charcoal and metronidazole powder
are used for dressing of the malignant wound in
this patient. Activated charcoal is effective in controlling the wound malodour as it attracts and binds
to the volatile odour causing molecules, thus preventing their escape from the local wound area.1
The odour is caused by bacterial infection and is
probably the most distressing symptom for patient
as it may trigger vomiting reflexes and also cause
embarrassment, disgust as well as social isolation. Activated charcoal loses its odour-adsorbing
properties when it becomes wet, hence it is often
necessary to change the dressing frequently.5
For infected wound with odour, topical metronidazole is used as an antimicrobial dressing to reduce
or eliminate the malodour. According to a randomized, placebo-controlled, double-blind study conducted by Bale and colleague6, it was found that metronidazole gel led to a faster reduction in odour compared to placebo, with 100% effectiveness compared to
placebo with only 76% effectiveness at eliminating
odour within 3 days. In a prospective study, metronidazole gel 0.75% was used as a daily application
to wounds after cleaning with sterile saline 0.9%.7
The findings showed that on day 0, 64% of wounds
were rated odorous but on day 7, it was reduced to
11% and on day 14, to 4%. Besides that, the bacterial
colonization of the wounds on swab results was also
improved. This result thus supports the use of metronidazole to control wound malodour and reduce
bacterial infection. In another small study involving
5 women with ulcerated tumours, metronidazole gel
0.8% which prepared by the investigators was applied topically to the surface of ulcerated tumours once
or twice daily. Subjective assessment showed that
four out of five people had elimination of odour while one of them had improvement in odour after 2-5
days of topical metronidazole. Anaerobic bacterial
colonies were reduced after application of metronidazole on the ulcerated tumours.8
2498

Conclusion
Although palliative care of the patient with a
malignant wound will not cure patients of their advanced cancer, it still serves as an important component to patient as it improves quality of life and
eases their pain. A suitable low adherent dressing
with combination of topical activated charcoal
and metronidazole can help to control malodour
of the malignant wound.
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Abstract
Purpose: To explore the effects of health
education programs about hypertension (HEPH)
among the elderly in western Chinese villages.
Methods: We conducted the HEPH from July
2011 to June 2012, including health lectures, personal consultation, peer-education and distribution of cartoon pamphlets. First, a questionnaire
was delivered to 438 randomly selected elderly
people from seven villages to obtain basic information concerning relevant HEPH, then the regular intervention measures about HEPH were given
to the elderly for twelve months, and the resultant
information concerning HEPH was obtained.
Results: Poor knowledge regarding the causes
and preventive measures of hypertension was observed in these aged participants before implementation of the HEPH in Chinese villages. However,
their overall knowledge of hypertension was significantly improved after the HEPH (P<0.05).
Conclusion: HEPH can greatly improve the
elderly’s knowledge of hypertension, which may
help to reduce the risk of hypertension in elderly,
thereby enhancing their quality of life.
Key words: Elderly, hypertension, health education, China.
Introduction
With the continuous advances and improvements in living standards and an ever-increasing life span, aging has raised serious concerns
worldwide (1). Hypertension, which is often found in the elderly population, is one of the leading
causes of morbidity and mortality in the world,
especially in China. Hypertension can lead to pathological changes in the heart, brain, kidney and
other organ systems. In China, the most common
complication of hypertension is stroke, followed

by hypertension-related heart damage, including
myocardial hypertrophy, coronary arteriosclerosis, arrhythmia and heart failure, and then kidney
damage and peripheral angiopathy. In the mid-tolate stage of hypertension, retinopathy can occur.
A less common but serious complication is aortic
dissection. Diabetes is also a common comorbidity of hypertension. How to effectively prevent
and cure hypertension has become an increasingly
important concern of public health providers. If
hypertension can be satisfactorily controlled and
managed, the incidence of hypertension-related
diseases will probably decrease remarkably, especially in the elderly population (2, 3). For this purpose, we conducted an investigation and intervention of hypertension knowledge in elderly people
from several Chinese villages from July 2011 to
June 2012. Meanwhile, health education was conducted in various ways including health lectures,
personal consultation, peer-education approach
and distribution of cartoon health pamphlets in an
elderly population. The study aims at improving
knowledge of hypertension in the elderly people
in order to decrease the incidence of hypertension.
Materials and methods
Subjects
A total of 438 elderly people (age 60 or older),
from Shaanxi province of China, including seven
Villages, were randomly selected. All the subjects
received a questionnaire-based survey and then underwent strict HEPH from July 2011 to June 2012.
Methods
Surveys were conducted at baseline and after intervention by medical undergraduates from
target University. The self-designed questionnaire used in questionnaire-based investigation was
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composed of three sections, including demographic profiles, knowledge of hypertension and
medical needs of the elderly. The self-designed
questionnaire contained hypertension knowledge
that was also used in the post-intervention questionnaire survey. The participants were required to
fill in questionnaire by themselves after a thorough explanation for the items in the questionnaire
by trained undergraduates before and after intervention respectively. If any subject was unable to
fill the questionnaire by themselves, the undergraduates would fill the questionnaire in accordance
with the opinions of the participants. Before the
implementation of various forms of health education, a total of 438 questionnaires were distributed
and 435 (99.32%) of them were returned. After the
HEPH, one person went to Australia with her daughter and two participants died, 435 (100%) of
435 questionnaires were returned.
Three stages of the study:
- Stage 1 Collecting basic information before
the HEPH
Questionnaires were delivered to 438
randomly selected elderly people from
seven villages in July 2011 to obtain the
basic information concerning relevant
knowledge of hypertension.
- Step 2 Performing the HEPH
Firstly, intervention measures were given
and the same HEPH was applied to elderly
people in the seven villages. Finally, the
questionnaires were delivered to 435
randomly selected elderly people from the
same seven villages to obtain the critical
information concerning relevant hypertension
after the HEPH was completed in June 2012.
- Stage 3 Data analysis
Data analysis was performed using SPSS
software, version13.0. After the collection of
all the valid questionnaires, chi-square test was
used to compare the difference in percentages
before and after intervention measures.
Ethical considerations
The research proposal was submitted to and
approved by the Ethical Review Committee in target
University. In addition, before the data collection,
approval from each relevant village was obtained.
All participants were informed about the purposes
2500

and the methods of the investigation and intervention. They were also informed that participation
in the study was voluntary, so they could refuse to
participate or withdraw from the study at any time
without being penalized or subjected to economic
losses. Moreover, the participants were assured that
their responses would be kept confidential and their
identities would not be revealed in research reports
and publications of the study. Lastly, the participants who agreed to participate in the investigation
were asked to sign a written consent.
The Process of Health Education
The HEPH included four main steps, which
were performed by medical teams from target
University in the seven villages from July 2010 to
June 2011(4-8).
- Step 1. Health Lectures
After the questionnaire-based survey at
baseline, ten sessions of health lectures were
delivered to all the elderly in each of the seven
villages by doctors from target University.
The health lectures covered various types
of knowledge about hypertension, such
as pathogenesis, risk factors, prognosis,
normal values of blood pressure, fluctuation
range of blood pressure, and healthy food.
- Step 2. Personal consultations and
distribution of health pamphlets
There were three kinds of free health
pamphlets in this study, i.e. picture-story
book, cartoon, and picture poster. Research
assistants and undergraduates provided
personal consultations and distributed health
pamphlets in the elderly people’s home. Every
elderly person should have one picture poster
and either of picture-story book or cartoon.
- Step 3. Peer-education approach
The peer-education approach was the best
method for elderly people, because they had
the same background and, therefore, could
communicate smoothly. Well-educated elder
people were encouraged to organize the
seminar, which were participated monthly
by elder people in the seven villages. They
discussed the topics on hypertension in the
seminar. The organizers were financially
rewarded and the attendees received gifts
from the research team.
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- Step 4. Physical examinations
Physical examinations were conducted for
the elderly people in the seven villages.
Items included measuring blood pressure,
B-ultrasonography, X-rays, and other
common physical tests. The researchers
kept a health file for every participant.
Data quality control and statistical analysis
Each village strictly implemented the HEPH.
All questionnaires were checked and the missed
items were completed during home visits. To confirm the validity of the obtained data, 5% of the
questionnaires were randomly selected and validated by telephone query or home visit. The data
was entered by specially trained medical undergraduates from target University. Every elderly
people filled out the questionnaire in a separate
room in the absence of interference from others.
Every completed questionnaire was examined
carefully by trained staff. If the questionnaire was
filled out falsely or not filled in well and truly,
the trained staff contacted the participants to fill
in missed information in the questionnaire or to
clarify vague answers. All data analysis was performed using the SPSS software, version 13.0.

Results
General demographic characteristics
Of the 435 elderly people, 45.52% (198) were
men and 54.48% (237) were women. The age range
was 60-87 years. 29.89% (130) of the participants
were illiterate; 45.06% (196) attended primary
school and; 19.31% (84) received junior middle
school education and 5.75% (25) accomplished
senior middle school education. In terms of occupation, 3.91% (17) were managers or executives.
28.28% (123) were workers and 67.82% (295) were
farmers. In addition, the survey showed that 25.06%
(109) of the elderly people had less than ¥15,000 annual family income, 36.32% (158) were in the range
of ¥15,000~¥30,000 and 38.62% (168) earned more
than ¥30,000. These data are summarized in Table 1.
Knowledge level of hypertension among the
elderly before the health education
The knowledge levels of hypertension in the
435 elderly people before the HEPH are presented
in Table 2. As shown in this table, a low overall
knowledge level of hypertension was noted. Of all
the participants, only 31.72% (138 subjects) knew
the diagnostic criteria of hypertension. The most
frequently incorrectly answered item in Table 2 was
how to take medications properly whereas a high
percentage of the subjects knew the fact that smoking and drinking can cause blood pressure elevation.

Table 1. General demographic characteristics
Item
Gender
Age (years)

Education level

Occupation

Household income

Sub-item
Male
Female
60-69
70-79
>80

Number
198
237
254
127
54

percent (%)
45.52
54.48
58.39
29.20
12.41

Illiterate
Primary
Junior high
Senior high

120
222
74
19

27.58
51.04
17.01
4.37

295
123
17

67.82
28.28
3.91

109
158
168

25.06
36.32
38.62

Farmer
Worker
Executive
<¥ 15,000
¥ 15,000-¥ 30,000
>¥30,000
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Table 2. Knowledge level of hypertension in the 435 elderly people before the HEPH
Item
Smoking can increase blood pressure
Drinking can increase blood pressure
High salt diets can increase blood pressure
Blood pressure have a positive correlation with age
Exercise can reduce blood pressure
Agitation and tension can increase blood pressure
Diagnostic criteria of hypertension
Obesity increases the risk of hypertension
Patients should adhere to anti-hypertension agents even when
blood pressure declines to a normal level
Risks of hypertension
Hypertension is a genetic inheritable disease
Patients should take medications even without symptoms of
hypertension

Numbers with
correct answer
248
226
195
191
180
165
138
134

Percent
(%)
57.01
51.95
44.83
43.91
41.37
37.93
31.72
30.81

131

30.11

9

124
114

28.51
26.21

10
11

81

18.62

12

Rank
1
2
3
4
5
6
7
8

Table 3. Needs for medical treatments and health education among 435 elderly people*
Item
To measure blood pressure through family visits at regular intervals
To offer treatments and medications
To deliver regular health lectures
To provide free health education advice/ prescriptions
To provide medical consultation
To complete Peer-education approach
To assist in referral for treatment of a serious disease

Number
389
371
337
295
261
254
237

Percent (%)
89.43
85.29
77.47
67.82
60.00
58.39
54.48

Rank
1
2
3
4
5
6
7

* Participants could give more than one response.

Needs for medical treatments and health
education
Results about the needs for medical treatments
and health education of the 435 elderly people are
summarized in Table 3. As demonstrated in this
table, measuring blood pressure through family
visits at regular intervals was the most requested
service 89.43%. Offering treatments and medications were the second most wanted health service
85.29%. In addition, regular health lectures on
hypertension prevention and treatment were the
third wanted health service 77.47% by these elderly subjects.
Comparison of hypertension knowledge
levels before and after HEPH
As shown in Table 4, the overall knowledge
level of hypertension in the elderly people was
significantly improved after implementation of the
HEPH activities. Statistical analysis indicated that
the percentage of the people who gave correct an2502

swers to the questions in Table 4 was significantly
improved after the HEPH (P<0.05). In addition,
the results also showed that the knowledge level
of hypertension among elderly females was higher
than that of male participants in this study.
Discussions
Results from this study indicated that the elderly people in the countryside had a low education level. Only 4.37% of the participants accomplished senior middle school education, whereas a
majority of these elderly people (51.04%) only had
access to primary school education and 27.58%
of them were illiterate. It is generally acknowledged that health literacy plays an important role
in health outcomes (9). However elderly people
in the countryside of China have a low education
level. Hence different health education strategies
are needed for the elderly people with various levels of health literacy. For those who received little
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Table 4. Comparison of hypertension knowledge levels before and after the health education (%)
Item
Knowing the normal blood pressure in adults
Blood pressure should be measured
yearly after the age of 35 years
Hypertension can cause stroke
Hypertension can cause coronary
heart diseases
Elderly patients with hypertension
should take medications as
prescribed.
Elderly patients with hypertension
should take low salt and low fat
diets.
Elderly patients with hypertension
should do certain amount of
exercises.
Elderly patients with hypertension
should control their body weight.
Elderly patients with hypertension
should avoid agitation and tension.
Obesity is more likely to cause
hypertension
Family history of hypertension will
increase the risk of hypertension.
Heavy smokers are more likely to
develop hypertension.
People with A-type psychological
characteristic or personality are
more likely to develop
hypertension.
People with high level of triglyceride or cholesterol are more likely to
develop hypertension.
People with high salt diets are more
likely to develop hypertension.

Male

Female

Total

Before- After- P-value Before- After- P-value Before- After- P-value
20.92 60.00* (<0.05)

19.08 61.15* (<0.05)

20.00 60.58* (<0.05)

11.95 64.83* (<0.05)

10.12 66.21* (<0.05)

10.03 65.52* (<0.05)

20.22 61.38* (<0.05)

18.39 60.00* (<0.05)

19.30 60.96* (<0.05)

28.96 45.98* (<0.05)

27.58 46.21* (<0.05)

28.27 46.10* (<0.05)

35.86 85.97* (<0.05)

33.79 86.90* (<0.05)

34.83 86.44* (<0.05)

42.99 86.44* (<0.05)

39.08 87.36* (<0.05)

41.03 86.90* (<0.05)

24.83 56.32* (<0.05)

20.69 56.55* (<0.05)

22.79 54.44* (<0.05)

37.93 57.01* (<0.05)

37.24 59.31* (<0.05)

37.59 58.16* (<0.05)

19.08 58.39* (<0.05)

21.15 61.60* (<0.05)

20.11 59.00* (<0.05)

25.29 72.41* (<0.05)

22.76 82.30* (<0.05)

24.03 77.35* (<0.05)

11.04 64.38* (<0.05)

10.35 65.06* (<0.05)

10.70 64.72* (<0.05)

46.21 72.87* (<0.05)

47.36 80.46* (<0.05)

46.79 76.67* (<0.05)

17.93 65.28* (<0.05)

17.01 67.59* (<0.05)

17.47 66.44* (<0.05)

22.30 85.97* (<0.05)

20.92 85.06* (<0.05)

21.61 85.52* (<0.05)

58.85 96.09* (<0.05)

60.22 98.39* (<0.05)

59.54 97.24* (<0.05)

* P<0.05

education, health knowledge should be conveyed
using simple explanations and acceptable technique, such as a peer-education approach. As for
those with higher health literacy, offering cartoon
health pamphlets and journals may be more appropriate. In addition, owing to physical aging, the
elderly people often show slow response and poor
memory. Therefore special health education regimens for this group are needed in order to achieve

a better effect for disease prevention and treatment. In the present study, we displayed that the
overall knowledge level about hypertension was
low before the HEPH. In particular, lack of knowledge regarding the proper use of anti-hypertension
agents and the potential harm of hypertension was
observed. Furthermore, our study showed that
most of the elderly people expressed their needs
for taking blood pressure as well as medical treat-
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ments and health education. The results obtained
in this research indicated that they had a high demand for knowing their health conditions, especially for knowledge of hypertension. Therefore
we established health records for all participants
and measured their blood pressure at regular intervals during the course of study. Moreover, in an attempt to help them remove negative living habits
and prevent the occurrence of hypertension and its
complications, we also carried out extensive health
education, including regular health lectures, peereducation approach, distribution of cartoon health
pamphlets and the like. Indeed, a marked difference of hypertension knowledge levels before and
after the health education revealed that health education might help reduce the risk of hypertension
in aged people, thereby enhancing their quality of
life in the countryside.
Many elderly people living in the countryside
fail to get proper medical treatments due to their
low education levels, a lack of knowledge about
hypertension and low economic status. Hence
more attention should be directed to these elderly people in the countryside. Medical and social
workers should work together to help improving
health literacy among the elderly through special
methods of health education in the countryside.
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Abstract
A spinal epidural patch using autologous venous blood injected into the epidural space is a procedure carried out in the treatment of persistent cerebrospinal fluid leakages that may develop after
such interventions as lumbar catheter placements
and lumbar punctures, which occasionally result
in complications. Reported complications from
this procedure include lumbar pain and radiculopathy, however no serious neurological problems
occurring after this procedure have been reported
up to date. This paper offers a description of the
emergency decompression surgery performed to
treat a case of cauda equina syndrome that developed after repetitive spinal epidural blood patch
applications to treat a cerebrospinal fluid leakage
following a lumbar puncture for spinal anesthesia.
Key words: CSF fistula, epidural patch, spinal
epidural hematoma.
Introduction

lumbar puncture between the second and third lumbar vertebrate. A spinal epidural patch was applied
with an injection of 2 ml of autologous venous blood at the level of L3-L4. The headache eased over
the following days, but recurred three days after
the procedure, and so further spinal epidural patch
applications of 2 ml of autologous venous blood
were made on different days at the same site. Paraplegia, parahypoaesthesia and urinary retention
developed a hours after the final patch application.
A spinal epidural hematoma in the left posterolateral
area of the lumbar region, extending from L2 to L5,
was identified from the MRI (Figure 1 and 2). Spinal epidural hematoma was removed through a left
L3, L4 and L5 hemilaminectomy. The neurological
status of the patient improved after surgery, and a
control MRI indicated a complete disappearance
of the hematoma (Figure 3). The patient was discharged on the seventh day after surgery following a
neurological examination, during which no neurological deficits were found.

The injection of autologous venous blood into
the epidural space to prevent spinal cerebrospinal
fluid leakage is a form of iatrogenic spinal epidural
hematoma known as an epidural patch, and is an
intervention performed to prevent persistent spinal CSF leakage with occasionally reported complications. (1) A case of cauda equina syndrome,
which developed after repetitive spinal epidural
blood patch applications to treat a cerebrospinal
fluid leakage after a lumbar puncture performed
for spinal anesthesia is reported.
Case
A 17-year-old female patient presented with a
headache two days after surgery with spinal anesthesia. The patient was thought to be suffering
from cranial hypotension due to a CSF leak after a

Figure 1. Preoperative sagittal MRI showing
spinal epidural hematoma at lombar dorsal
spinal epidural area
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ons. Among the reported complications are lower
back pains, radiculopathy, and spinal subdural or
epidural hematoma. No advanced level neurological deficits resulting from patch application have
been reported to date (1,4).
Although complications after spinal epidural
patch applications are uncommon and are rarely
serious enough to cause advanced neurological deficits, according to literature serious problems are
possible, as with the case under discussion. Reasonable preventive measures to decrease complications include patch applications only by experienced hands, and not more than once; and the patient
should be closely monitored after the intervention
with serial neurological examinations and MRIs
when a neurological deficit occurs, which will aid
in the prevention of irreversible complications. In
situations of severe neurological problems due to
a hematoma, as was the situation in the case under
discussion, the treatment of choice is the evacuation of epidural blood through emergency surgery.

Figure 2. Preoperative axial MRI showing hematoma compressing lomber dural sleeve
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Discussion
The causes of spinal epidural hematoma is
hematological disorders, treatments using anticoagulants, vascular malformations, hypertension, epidural tumors and trauma. In addition, spinal surgery, lumbar puncture and spinal epidural
patches with autologous venous blood are among
the iatrogenic causes of spinal epidural hematoma.
No etiological factors can be found in 40% of cases of spinal epidural hematoma, which defined as
spontaneous epidural hematoma (2).
Patch applications using injections of epidural
autologous venous blood into the area in which leakage is suspected for the treatment of CSF leaks
that develop after lumbar punctures for CSF sampling and spinal anesthesia, and for fistulas that
develop after surgical procedures, have been used
for many years with very few reported complicati2506
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Abstract
Barrett’s esophagus (BE) is an acquired condition in which the squamous epithelial lining of the
lower esophagus is replaced by a columnar epithelium due to chronic gastroesophageal reflux. The
prevalence of BE has ranged from 0.9% to 4.5%.
The rate of progression from BE to esophageal adenocarcinoma is 0.5% per patient-year. Human studies show that the reflux of bile parallels, acid reflux
and increases with the severity of gastroesophageal
reflux disease (GERD), being most marked in BE.
However, recent ex vivo studies suggest that pulses
of acid reflux may be more important than bile salts
in the development of dysplasia or adenocarcinoma
in Barrett’s epithelium. The diagnosis of BE can be
suspected when, during endoscopic examination,
columnar epithelium is observed to extend above
the gastroesophageal junction (GEJ) into the tubular esophagus. To identify relevant articles for this
review, a PubMed search was conducted using relevant key words and phrases. In addition, reference lists from identified manuscripts were searched
and bibliographies of relevant studies were also reviewed. Although, guidelines for the diagnosis, surveillance and management of BE were published,
the main goal in the management of premalignant
condition would be the permanent elimination of
Barrett’s mucosa. Current therapeutic options are
limited or still in the investigational stages. This
review summarizes the endoscopic diagnosis, screening, surveillance and introduces endoscopic ablative modalities currently used.
Key words: Argon plasma coagulation; Barrett’s
esophagus; Endoscopic mucosal resection; Gastroesophageal reflux disease; Multipolar electrocoagulation.
Introduction
Barrett’s esophagus (BE) is the condition in
which any extent of metaplastic columnar epithe-

lium that predisposes to cancer development replaces the stratified squamous epithelium that normally lines the distal esophagus (1), which gives
a red appearance to the esophagus on endoscopic
examination. Many etiological factors are involved in the development of Barrett’s esophagus
(BE), such as gastroesophageal reflux disease
(GERD), with inflammatory stress leading to metaplastic transformation of the mucosa. Advanced
age, male sex, white race, symptoms of reflux and
obesity are the risk factors for Barrett’s esophagus.
Upper endoscopy is required for diagnosis
which is based on initial endoscopic investigation
and histopathologic examination of specimens that
obtained from biopsy of the endoscopically visible
Barrett’s segment. Those affected segment may
extend to variable lengths. BE that more commonly
seen among Asian populations have short-segment
(< 3 cm), while in Western populations having long
segment (> 3 cm) type seen mostly. Societal guidelines generally have recommended endoscopic surveillance for patients with BE at intervals of three
to five years have been suggested for patients who
have no dysplasia, six months to one year for those found to have low-grade dysplasia (LGD), and
every three months for patients with high-grade
dysplasia (HGD) who receive no ablation therapy
(2). Screening a high-risk group such as men with
GERD will result in the detection of more patients
with BE, many of whom are asymptomatic. BE
occurs more often in men than women. The male to
female ratio is approximately 2: 1 (3).
The aim of this literature review is to summarize the endoscopic diagnosis, screening, surveillance and introduces endoscopic ablative modalities currently used.
Prevalance of BE
The prevalence of BE in the general U.S. population is not known, while the prevalence of GERD
is increasing both in the West and in Asia and this
may justify strategies for prevention and early de-
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tection of BE. Hiatal hernia is also associated with
the presence of BE (4). In one of the populationbased study conducted in Sweden, BE was diagnosed in 1.6% of 3000 study participants (5). Studies
have reported inverse associations between the presence of BE and consumption of red wine, Helicobacter pylori (HP) infection, and black race (6).
Esophageal adenocarcinoma has been estimated to
develop in about 0.5%–1.0% of patients with BE
annually (7) and is now the most rapidly increasing
cancer in the Western world. The incidence of adenocarcinoma in patients with BE increases with the
degree of dysplasia from approximately 0.5% per
year (8) in nondysplastic BE to as high as 15% to
20% per year in subjects with high-grade dysplasia
(HGD) (9,10). BE itself does not cause symptoms.
The extent of dysplasia is usually characterized by
pathologists as mild or low grade dysplasia (LGD),
and severe or high-grade dysplasia (HGD). Current
techniques for endoscopic monitoring of the disease represent a large cost burden, the value of which
has been called into question (11).

be the case. On the pathologic examination, intestinal metaplasia can be identified by the presence
of goblet cells on biopsy of the esophageal mucosa. There are may be of two types of metaplastic
columnar cells: gastric that similar to those in the
stomach, which is not technically BE or colonic
that is similar to cells in the intestines. Colonic-type metaplasia is the type of metaplasia associated
with risk of malignancy in genetically susceptible
people. Histochemical stain Alcian blue (pH 2.5)
is used to distinguish true intestinal-type mucins
from their histologic mimics. Recently, immunohistochemical analysis with antibodies to CDX-2
(specific for mid and hindgut intestinal derivation)
has also been utilized to identify true intestinaltype metaplastic cells. It has been shown that the
protein AGR2 is elevated in BE (15) and it can be
used as a biomarker for distinguishing BE from
normal esophageal epithelium (16). After the initial diagnosis of BE are rendered, affected people
undergo annual surveillance to detect changes that
indicate higher risk to progression to dysplasia.

Diagnosis
Individuals who have experienced acid reflux
symptoms for a number of years should undergo
an upper endoscopy exam to determine if they
have BE. BE is marked by the presence of columnar epithelia in the lower portion of esophagus,
replacing the normal squamous cell epithelium
that is metaplasia. This metaplasia confers an
increased risk of adenocarcinoma (12). The line at
which the columnar epithelium transitions to the
squamous epithelium (i.e., the squamocolumnar
junction) is known as the Z-line. Normally, the Zline corresponds to the gastroesophageal junction
(GEJ). In BE, the Z-line is displaced proximally
relative to the gastroesophageal junction.
BE is diagnosed by endoscopy and histology.
An endoscopy procedure is performing to look at
the lining of the esophagus and biopsies to examine samples of suspect tissue. The biopsy is examined in a lab to see whether the normal squamous
cells have been replaced with Barrett’s cells (13).
Long-segment BE measures 3 cm or more from the
gastroesophageal junction, while short-segment
BE is less than 3 cm from the gastroesophageal
junction (5). More metaplasia would predispose to
more cancer, and one study (14) has shown this to

Screening and surveillance for BE
Screening and surveillance for BE remain very
controversial topics. Screening refers to the initial
endoscopic examination performed in subjects for
the detection of BE and /or esophageal adenocarcinoma while surveillance is the continued observation of patients with BE by serial endoscopy for the
detection of dysplasia and/or early cancer. There
are lots of challenges to screening for BE such as:
inability to predict who has BE prior to endoscopy,
the lack of evidence based criteria, the invasiveness
and expense of endoscopy, and the increasing documentation of a subgroup of patients with BE who
lack reflux symptoms. Predictors included age >40
(17), heartburn (17,18), long duration GERD symptoms (≥13 years), and male gender (18). Histological confirmation of disease varies with the length
of columnar appearing mucosa identified at endoscopy, with suspected short-segment disease confirmed in only about 25% of cases and long-segment
disease confirmed in 44%–80% of cases (19). More
than 20% of patients without confirmation of intestinal metaplasia at initial endoscopy have it at later
endoscopy probably because of sampling error or
interim development of intestinal metaplasia after
the first examination (20).
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A retrospective study of endoscopic and pathology reports from 15 hospitals in the Netherland
revealed that adherence to the Seattle protocol was
79% for cases in which Barrett’s metaplasia involved only up to 5 cm of the distal esophagus but
diminished with increasing extent of metaplasia to
the point that there was only 30% adherence among
cases with metaplasia involving 10-15 cm of the
esophagus (21). Esophageal biopsy specimens taken
for evaluation of BE and who had endoscopy reports
that documented the extent of esophageal columnar
lining (22) was found in only 51% of cases. As in
the previous study, adherence to the protocol varied
inversely with the extent of Barrett’s metaplasia.
Streitz et al. (23) studied 77 patients treated
for esophageal adenocarcinoma. Among them 19
patients, the cancers were found during surveillance endoscopies performed, while 58 patients
with symptoms of esophageal cancer, and BE was
first diagnosed when their tumors were resected.
Fountoulakis et al. (24) studied a cohort of consecutive patients those gone for esophagectomy
for HGD or adenocarcinoma in BE, showed, with
1- and 3- year survival rates for the surveillance
and no-surveillance groups of 88% versus 67%
and 80% versus 31%, respectively. Corley et al.
(25) studied for 589 patients with adenocarcinoma
of the esophagus or gastric cardia those diagnosed
during 1990 to 1998. Only 23 patients who were
known to have had BE for at least 6 months before
the cancer was diagnosed and 15 had their tumors
discovered during surveillance endoscopy.
A more recent analysis, Cooper et al. (26) included 2754 patients with a new diagnosis of esophageal adenocarcinoma, having an endoscopy performed 3 years to 6 months before the diagnosis
of cancer was associated with an improvement in
median survival from 7 months (for patients with
no prior endoscopy) to 11 months. In a case-control study, Kearney et al. (27) found that a group
of 245 patients who had GERD and adenocarcinoma of the esophagus or gastric cardia were significantly less likely to have undergone endoscopy
in the 1 to 8 years before the index date than 980
control subjects (matched by age, sex, and race)
who had GERD without cancer (adjusted odds ratio, 0.66; 95% CI, 0.45– 0.96).
The American College of Gastroenterology
(ACG) guidelines state that “patients with chronic

GERD symptoms are those who are most likely to
have BE and should undergo upper endoscopy”
(28). If BE is detected, as the part of surveillance for precancerous cell changes called dysplasia,
should be done an endoscopic biopsy every two to
three years to patients. If intraepithelial neoplasia is
found in the Barrett’s epithelium, appropriate intervention, with follow-up surveillance at appropriate
time-intervals is generally recommended (12). It
is recommended that 4-quadrant biopsy samplings of the Barrett’s epithelium are taken at 1- to
2-cm intervals along the entire segment of affected
esophageal tissue. Surveillance procedures call for
periodic examinations, with the frequency dictated
by the degree of dysplasia observed (7, 1). Patients
with BE with dysplasia would undergo surveillance
endoscopy every 6 months for low-grade dysplasia
or every 3 months for high-grade dysplasia as long
as dysplasia was noted at least once during the preceding 12 months (29). It has been suggested that
screening should focus on patients with GERD who
have risk factors for BE, such as male sex, white
race, an age of more than 50 years, and a long history of symptoms (more than five years).
Endoscopic surveillance programs have been
established in an effort to diagnose cancer at an
early stage in patients with BE. The numbers of
published case–control and cohort studies have
shown that endoscopic surveillance is significantly
associated with both an earlier stage of esophageal
adenocarcinoma at diagnosis and improved survival (30). On the survey in UK by Mandal et al. only
76% of respondents considered that surveillance
was worthwhile. In those who considered surveillance worthwhile, 83% used sub-selection based
on age, length of Barrett’s or presence of ulcer or
stricture (30). Although, no randomized, controlled
trials have evaluated the efficacy of surveillance,
and also not clear whether surveillance reduces
the mortality from esophageal cancer, most of the
major gastroenterological societies and published
guidelines recommend surveillance of patients with
BE. There are several factors which expected benefits of current surveillance strategies such as the
low overall incidence of cancer in BE patients, the
absence of a previous diagnosis of BE in the majority of patients with esophageal adenocarcinoma,
and difficulties in the diagnosis of dysplasia which
is a high missing rate on evaluation of random bi-
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opsy specimens and high variation among pathologists in the interpretation of biopsy findings (31,32).
Recent studies suggest a risk of cancer is 0.5% or
less annually. Sharma et al. (33) studied the incidence
of cancer was 1 case in 212 patient-years of follow-up
(0.5% per year). One of the meta-analysis (34) shows
the incidence rates for esophageal adenocarcinoma
range from 0.6% to 1.6% per year in patients with
LGD. Esophageal adenocarcinoma development
rate is high among patients with high-grade dysplasia, with an estimated incidence of 6.6 cases per 100
patient-years (95% confidence interval, 4.9 to 8.2) in
a recent meta-analysis (35). In a randomised crossover study (36) of 121 patients undergoing endoscopy
for screening and surveillance of BE, the prevalence
of disease was similar between conventional endoscopy (26%) and unsedated small-calibre endoscopy
(30%). In a single-centre prospective study (37) of
90 patients undergoing screening or surveillance for
BE, capsule endoscopy was 67% sensitive and 84%
specific for identification, diagnosing 14 of 21 cases
who were confirmed by biopsy. Somewhat improved operating characteristics of capsule endoscopy
were seen in 89 patients by French investigators (38).
Recently, enhanced optical imaging techniques i.e.,
High-resolution, white-light Endoscopy, Magnification endoscopy, Chromoendoscopy, Narrow-band
imaging (electronic Chromoendoscopy), Autofluorescence imaging, Confocal microscopy have been
suggested to improve the efficiency and accuracy of
endoscopic surveillance. Most of these techniques
have not been directly compared with standard endoscopy, but use of narrow-band imaging and confocal laser endomicroscopy suggest a high rate of
accuracy (85 to 92%) in the diagnosis of neoplasia
in patients with BE (39, 40). The cost-effectiveness of endoscopic screening and surveillance is still
unknown, and it depends upon poorly described factors such as the accuracy of the test to diagnose BE,
the risk of cancer in patients with the condition, and
the cost of endoscopy and histological analysis (41).
One analysis suggested that, although one screening
endoscopy was highly cost-effective, subsequent
surveillance endoscopies in patients whose biopsies showed only BE with no dysplasia were very
cost-ineffective, adding only a few extra days of life
expectancy at an extra cost of thousands of US dollars (42). In a prospective double-blind study (43)
of 33 patients, the technique had an accuracy of 78%
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for the detection of dysplasia in patients with BE. In
a study of 63 patients with BE and associated neoplasia, changes with 98.1% and 92.9% sensitivity and
94.1% and 98.4% specificity, respectively (96.8%
and 97.4% accuracy, respectively) (40).
Endoscopic treatment of BE
Endoscopic therapies can be further subdivided into tissue-acquiring and non-tissue-acquiring
modalities.
Multipolar electrocoagulation (MPEC)
MPEC indicates that this is a safe, effective method to ablate BE over the long term in combination
with acid suppression, suggested findings from a
10-year follow-up study. Allison et al. (44) reported
166 patients were recruited for the study; 139 completed at least 10 years of follow-up. Complications
developed in less than 5% of patients. Recurrent
BE occurred in less than 5% of patients. No adenocarcinoma or high grade dysplasia of the esophagus developed in any of the patients. Sharma et al.
(45) compared Argon Plasma Coagulation (APC)
and MPEC for ablation of nondysplastic BE in 35
patients. The complete remission rate of Barrett’s
epithelium was comparable in both groups (75% vs
63%; P=0.49). Subsequently, Sampliner et al. (46)
documented successful removal of BE 45 of 58 patients in a multicenter study.
APC
It is considered as a standard technique for ablation especially of short segments of BE. In most
studies APC was used to ablate nondysplastic BE.
Complications of APC are strictures, relatively rarely bleedings and very rarely perforations. Van Laethem et al. (47) studied APC is safe and effective
in the management of high grade dysplasia and in
situ adenocarcinoma associated with BE. Complete eradication of high grade dysplasia and in situ
adenocarcinoma was achieved after a mean number of 3.3±1.5 APC sessions in 8 of 10 patients
(80%). Attwood et al. (48) treated 29 patients with
APC with a mean follow-up period of 37 months.
Twenty-five patients had elimination of high grade
dysplasia and 22 patients had elimination of BE.
APC appears to be more effective than Photodynamic Therapy (PDT). A total of 68 patients
with BE were randomized to APC (n = 34) or PDT
(n=34). In the APC group with 33 of 34 (97%)
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ablated, compared with 17 of 34 (50%) in the PDT
group (49). Madisch et al. (50) studied 70 patients
with histologically proven nonneoplastic BE, complete BE ablation was achieved by APC and 120
mg omeprazole daily. Among them 66 patients
(94.4%) underwent further surveillance endoscopy.
In none of the patients, intraepithelial neoplasia nor
an esophageal adenocarcinoma was detected.
Radiofrequency Ablation (RFA)
RFA seems to be the method for ablation with
the highest rates of Barrett’s eradication with a very
low complication rate and an almost absent risk
of residual ‘buried glands (51, 52). A focal device
(HALO-90) fits over the tip of the endoscope and
can be used for ablation of smaller areas (53). In a
dose-response and efficacy study in patients with
nondysplastic BE who underwent treatment with
the HALO360 system, 70% of 70 patients had
complete ablation of BE after 1 year of follow-up
(53). Two recently published (51, 52) studies from
the Amsterdam group combined ER of visible neoplastic lesions with circumferential and focal RFA
of the remaining BE containing high grade dysplasia in 23 patients. Ablation without prior endoscopic resection was performed in 10 patients with
flat high-grade intraepithelial neoplasia (HGIN).
Complete elimination of neoplasia and Barrett’s
metaplasia was possible in all of the 23 included
patients, and none of the 836 biopsies of the neosquamous mucosa contained subsquamous BE.
In a US multicenter registry with 16 centers
(54), there 142 patients with high-grade dysplasia
underwent a mean of 1 ablation session with the
HALO360 system. A complete removal of highgrade intraepithelial neoplasia was confirmed in
90.2% and of Barrett’s epithelium in 54.3% (54). It
also seems to be the ideal addendum to endoscopic
resection for ablation of the remaining nondysplastic
Barrett’s epithelium after successful resection of all
localizable high-grade intraepithelial neoplasia and
adenocarcinoma. If there is evidence of fibrosis in
the wall of the esophagus, an ablation balloon with
a diameter smaller than that determined by the measuring balloon is used to prevent esophageal tears;
RFA is not recommended for patients with esophageal strictures because inflation of the treatment
balloons (typical diameters of 28 to 31 mm) could
cause perforations. During a follow-up period of 30

months, by using a combination of the balloon-based
and focal RFA devices, an uncontrolled study has
described complete eradication of Barrett’s epithelium in 60 of 61 patients (55). From 19 US centers,
a multicenter, randomized, sham-controlled trial (9)
investigated the efficacy of RFA in 127 patients with
low-grade intraepithelial neoplasia (n=63) and highgrade intraepithelial neoplasia (n=64). Patients were
randomized (2: 1) to RFA or sham treatment. The
1-year interim analysis was able to show that 74%
of patients randomized to RFA achieved complete
clearance of Barrett’s metaplasia compared with 0%
in the sham arm. RFA successfully removed highgrade intraepithelial neoplasia in 83% of patients
(10 of 12) and low-grade intraepithelial neoplasia in
100% (23 of 23). In the sham group, 0% of patients
had clearance of high-grade intraepithelial neoplasia
and 36% of low-grade intraepithelial neoplasia.
Cryotherapy
The latest technique of ablation therapy applied
to BE with the least experience in human beings
is cryotherapy. Cryotherapy works by freezing the
mucosa to induce cell death. Two systems have been
used including one sprays liquid nitrogen through
an open-tip catheter (56) the other forces a cryogenic refrigerant (carbon dioxide) through a catheter
that also provides venting (57). There are 2 different
devices for cryotherapy in the gastrointestinal tract.
Raju et al. (58) have reported esophageal cryotherapy could result in a dose-dependent injury to the
esophagus. In a single-center, retrospective study,
among 36 patients, 33 patients (92%) achieved a
complete response. Remaining of three low-grade
dysplasia (1 patient) and intestinal metaplasia (2 patients) was diagnosed (59). Nonrandomized and uncontrolled studies show success rates comparable
to other ablative modalities for the treatment of BE
with HGD, with complete eradication of dysplasia
seen in 87-96% and complete eradication of intestinal metaplasia in 57-96% of treated patients. In
early-stage esophageal cancer, spray cryotherapy
appears to have a unique role, eliminating mucosal
cancer in 75% of patients, including those who
have failed other modalities (60).
Photodynamic therapy (PDT)
PDT is an established endoscopic technique for
ablating BE with high-grade dysplasia or early-
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stage intraepithelial neoplasia and has been successfully used to treat early neoplasia in BE for more
than one decade. The most common clinically significant adverse effect seen in > 30% of the patients who were treated with PDT developed esophageal strictures (10), which is usually superficial and
might be dilated effectively with standard endoscopic accessories, such as endoscope balloon or Savary dilators (6). In BE, it has involved a variety
of different agents, including porfimer sodium and
5-aminolevulinic acid (5-ALA) (10, 62). In a large
multicentric randomized trial utilizing intravenous
porfimer sodium, a photosensitizer, 255 patients
with high-grade intraepithelial neoplasia were treated by PDT and proton pump inhibitors (PPIs) or
PPI only. Ablation of all high-grade dysplasia was
noted in 77% of patients in the PDT arm versus
39% in the control arm. Significantly fewer patients progressed to cancer in the PDT arm than in
the PPI arm (13 vs. 28%) (10). However, complications occurred in 94% of the PDT group. Results were similar after 5 years of follow-up (62).
PDT is a highly effective, safe and minimally invasive first-line treatment for patients with Barrett’s
dysplasia and mucosal adenocarcinoma. Wolfson
et al. (63) used porfimer sodium photodynamic
therapy to treat patients with BE and high-grade
dysplasia or mucosal carcinoma. Among 102 patients with Barrett’s HGD (69 patients) or mucosal
adenocarcinoma (33 patients) have been treated
with PDT using porfimer sodium as an alternative
to oesophagectomy. Overall treatment results found
complete ablation of glandular epithelium with one
course of PDT in most patients (56%). Prasad et al.
(64) demonstrated in 126 patients that p16 allelic
loss predicted decreased response to PDT with an
odds ratio of 0.32. Other independent predictors of
loss of dysplasia were the length of the Barrett’s segment and the performance of PDT.
Porfimer-photodynamic therapy with supplemental Nd: YAG photoablation and continuous
treatment with omeprazole reduces the length of
Barrett’s mucosa, eliminates HGD, and, by comparison with historical data, may reduce the expected
frequency of carcinoma. Overholt et al. [65] performed Porfimer-photodynamic therapy in 103 patients. The Nd: YAG laser was used to photoablate
small areas of residual or untreated Barrett’s mucosa. Acid suppression was maintained in all patients
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(omeprazole, 20 mg twice a day). Among 103 patients, intention-to-treat success rates were 92.9%,
77.5%, and 44.4% for, respectively, LGD, HGD,
and early stage carcinoma groups. In addition, PDT
is associated with up to a 36% rate of strictures and
causes temporary cutaneous photosensitivity, but,
in long-term follow-up, the strictures all responded
to endoscopic therapy (10,62). PDT is well tolerated and highly effective with long-term complete
remission rates of more than 94% (66). PDT with
porfimer sodium is expensive and associated with a
high complication rate. Photosensitivity and stricture formation in up to 30% of patients are important
drawbacks of this method.
Endoscopic Mucosal Resection (EMR)
There are two concepts for EMR: lesions can
either be removed en bloc or piecemeal. EMR
allows for more precise characterization of neoplasia, less interobserver variation among pathologists,
and more accurate assessments of dysplasia grades
and the depths of invasion (67). Endoscopic therapy
might be curative for most patients with neoplasms
confined to the mucosa. For tumors that involve the
submucosa, however, the rate of metastasis to the
lymph nodes exceeds 20% (68). Until recently, few
studies with large patient numbers or long follow-up
were available for EMR. Recently, Pech O et al. (66)
published endoscopic treatment of early Barrett’s
neoplasia in 349 patients. EMR was performed in
279 patients, PDT in 55 patients and both methods
were combined in 13 patients; two patients received
APC. It was highly effective treatment with a remission rate of 96.6%. However, metachronous and
recurrent neoplasia was observed in 21.5% of cases
during a follow-up of more than 5 years. Then most
patients were retreated successfully and long-term
complete response was achieved in 84%.
A recent study (69), 100 consecutive patients
were treated with EMR and followed up for a
mean of 3 years with a calculated 5-year survival
rate of 98%. Sixty-nine percent of the patients had
short-segment BE. The recurrent or metachronous
cancer rate was 11% with successful re-treatment
with EMR. The Amsterdam group (70) treated 37
patients with stepwise radical endoscopic concept. Complete eradication of early neoplasia was
achieved in all 37 patients treated in a median
number of three sessions, and complete removal
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of all Barrett’s mucosa was achieved in 33 patients
(89%). No recurrences had been observed after 11
months. There is drawback of EMR with the suckand-cut technique appears to be that only small
lesions with a diameter of less than 20mm can be
resected en bloc with tumour-free lateral margins.
Conclusion
BE is a premalignant metaplastic process that
typically involves the distal esophagus. Its presence is suspected by endoscopic evaluation of the
esophagus, but the diagnosis is confirmed by histologic analysis of endoscopically biopsied tissue.
Screening and surveillance for BE remain very controversial topics. Identified guidelines for both screening and surveillance have been proposed, they are
variable and not evidence-based. The rapid advance of endoscopic therapeutic techniques in the last
decade has made it an acceptable alternative to an
esophagectomy in patients with high-grade dysplasia and early esophageal adenocarcinoma (EAC).
Patients diagnosed with BE are recommended to
undergo endoscopic surveillance of BE every 3–5
years. Endoscopic treatment is carried out effectively and safely if patients fulfill certain low risk criteria for lymph node involvement. New endoscopic
therapies have evolved that provide an effective,
nonsurgical means of eradicating BE with dysplasia
and early EAC. Although there have not been any
randomized controlled trials comparing endoscopic therapies with esophagectomy in patients with
high-grade dysplasia and early esophageal cancer,
limited long-term outcome has been promising and
shows a high rate of eradication of dysplasia and
intestinal metaplasia with endotherapy. Endoscopic
treatments have the additional advantages of being
outpatient procedures with shorter recovery times.
A combination of different endoscopic treatments may provide the best outcomes. Given
that relatively few patients need these treatments
each year, offering them at specialized centres
will concentrate clinical expertise and be the most
cost-effective approach.
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