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Abstract

COX-2and iNOS are key enzymes in inflamma-
tion and their up regulation in many types of can-
cers has been reported previously. Hepatocellular
Carcinoma is a prototypical inflammation-associa-
ted cancer, and COX-2 and iNOS gene expression
increase in this condition. In order to develop an-
ti-cancer drugs, natural chemical are of interest be-
cause of their low toxicity and side effects. Among
them, silymarin is well known as a hepatoprotecti-
ve as well as anti-cancer drug. Immunomodulatory
effects of silymarin vary among different cells and
its effect on COX-2 and iNOS level in HepG2 cells
remains unclear till now.

To determine HepG2 cells viability as well as
COX-2 and iNOS level in presence of silymarin.
IC50 of silymarin were determined for HepG2 cell
proliferation by MTT assay and then cell viability as
well as their COX-2 and iNOS level in the presence
of 50, 75 and 100pg/ml silymarin was measured.

Our results showed that silymarin significantly
decrease cell viability in 12 and 24hr intervals
while significant decrease in COX-2 and iNOS le-
vel were just shown 24hr after treatments(p<0.05).
There was no significant correlation between
COX-2 and/or iNOS level and cell viability in tre-
ated HepG?2 cells. Silymarin probably affect cellu-
lar COX-2 and iNOS level at their gene expressi-
on level in HepG2 cell lines.

Key words: Silymarin, HepG2, COX-2, iNOS.

Introduction

HCC which ranks among the most common ma-
lignancies worldwide often occurs as a secondary
condition to chronic hepatitis and it is a prototypical
inflammation-associated cancer [1]. Inflammatory
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reactions are triggered in many liver diseases, as the
consequence of the introduction of a toxin, drug or
infectious agents. Inflammation occurs to induce a
repair process and to reestablish the original func-
tions of the hepatic tissue [2]. The precise control
of inflammation is essential for the prevention of
chronic inflammatory disorders, as well as for inhi-
biting the exacerbation or progression of diseases,
including many types of cancers [3].

COX-2 and iINOS are key enzymes in in-
flammation and oxidative stress, respectively [4].
Both COX-2 and iNOS are inducible enzymes, me-
diating the similar pathological processes [5]. Pre-
vious studies showed that improper up-regulation
of COX-2 and/or INOS had been associated with
pathophysiology of certain types of human cancers
including prostate, breast, gastric, pancreatic, lung,
head and neck, bladder, colon cancers as well as
HCC [6-13]. An analysis of the previous literatu-
res suggested that iNOS, and products from COX-2
pathways were involved in the regulation of several
biologic processes responsible for tumor growth,
such as host immune response, proliferation, resi-
stance to apoptosis and tumor angiogenesis [ 14,15].

Many chemicals with cancer preventive effect
have been of interest in recent years. Of them, na-
turally occurring polyphenols are receiving more
attention [16-18].0One of the most acknowledged
natural flavonoids in liver disease treatment is
silymarin. Silymarin is a polyphenolic flavanoid
isolated from fruits and seeds of the milk thistle
(Silybum marianum) and has been used clinically
for many years in Europe and Asia as an anti-
hepatotoxic agent for many liver diseases [19].
Despite proved cell protective effects on normal
cells, silymarin also possesses cancer-preventi-
ve and anti-carcinogenic effects [20-23]. In this

Journal of Society for development in new net environment in B&H
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way, apoptotic effect of different concentrations
of silymarin in cancer cell lines such as lukemia
cells and HepG2 cell lines is published [23-24]. As
a matter of fact, silymarin acts as an amphoteric
agent on cell proliferation based on the cell type
and culture condition.

Several studies have also reported immune-
modulatory actions of silymarin. It inhibited iNOS
gene expression as well as PGE2 and IL-1f syn-
thesis in LPS-stimulated macrophages [25-26]. At
the other hand, increased lymphocyte prolifera-
tion, interferon gamma, interleukin (IL)-4 and IL-
10 secretions by stimulated lymphocytes in a dose-
dependent manner are the other known immune
modulatory effects of silymarin [27]. Strikingly, in
the mouse model of Con A-induced T cell-depen-
dent hepatitis, silibinin was proven to suppress T
cell dependent liver injury, inhibiting intrahepatic
expression of tumor necrosis factor, interferon-
gamma, [L-4, IL-2, and iNOS [30]. Accordingly,
silymarin is a potent immune-response modulator,
with both immune-stimulatory and immunosup-
pressive activities, which may be dependent on its
concentration and/or treatment procedure. Despite
the inhibitory effect of this agent on different im-
mune factors in various tumor cells, the effect of
silymarin on COX-2 and iNOS enzymes level in
HepG2 cells remains to be investigated. Thus in
the present study, the in vitro effect of silymarin
on the HepG2 viability, cellular COX-2 and iNOS
levels in the presence of 3 different concentration
of silymarin was studied.

Material and Methods

Materials

HepG-2 obtained from National Cell Bank
of Iran, Pasteur Institute of Iran (Tehran, Iran).
DMEM, FBS, glutamine, antibiotics and trypsin-
EDTA solution were obtained from Gibco BioCult
(Paisley, UK). MTT powder and Silymarin was
purchased from Sigma Chemical Co., St. Louis,
MO, USA. COX-2 quantification kit was from
Assay designs & Stressgen Inc. (Michigan, USA
(BV-K264, San Diego, CA, USA). iNOS quanti-
fication kit from Quantakine (R&D Systems Inc,
Minneapolis, USA).

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

Cell culture and treatment

HepG-2 obtained from National Cell Bank of
Iran, Pasteur Institute of Iran (Tehran, Iran) was
cultured in DMEM medium supplemented with
10% heat inactivated FBS, 100 IU/ml penicillin,
100 pg/ml streptomycin and 2 mM L-glutamine
and maintained in a humidified atmosphere with
5% CO, at 37°C. The cultured cells were sub-
cultured twice each week and the exponentially
growing cells were used for all treatments. Sily-
marin dissolved in DMSO were used for the treat-
ments. 482mM stock of silymarin was employed
in this study. At the time of treatment, working
solutions were diluted accordingly in DMEM me-
dium. Silymarin were added to the cells, 6 h after
the sub-culture. Stock of silymarin was freshly
prepared before every treatment. The final con-
centration of the vehicle (DMSO) never exceeded
0.1%. HepG2 cells exposed t 0.1% DMSO served
as controls.

Cell proliferation assay

Proliferation of HepG2 cells was assessed by
MTT assay. Cells were plated in 96-well plates at
a concentration of 1.5 x 10* cells/well. 24 h after
plating, they were washed twice with 500 pl of
serum-free medium and were starved by incuba-
tion in serum-free medium for an hour at 37 °C.
After starvation, cells were treated with silymarin
of different concentrations for 24 h. At the end
of treatment, media from control and silymarin-
treated cells were discarded and 200 pl of MTT
containing DMEM (0.5 mg/ml) was added to each
well. Cells were then incubated for 4 h at 37 °C in
a 0/ CO, incubator. MTT-containing medium was
then discarded and the cells were washed with 1x
PBS. Crystals were then dissolved by adding 200
ul of solubilization solution and this was mixed ef-
fectively by pipetting up and down. Spectro-pho-
tometrical absorbance of the purple blue formazan
dye was measured using a microplate reader at
540 nm. Optical density of each sample was then
compared with control optical density and graphs
were plotted. Based on MTT assay, we selected
doses 50 and 75 and 100 pg/ml silymarin treat-
ment for 12 and 24 h in further studies because
these are doses below the IC50 (50% inhibitory
concentration) value of silymarin in HepG2.
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Cell viability estimation by Trypan blue

exclusion method

The HepG2 cells in exponential growth phase
(2% 10° cells / cm?) were transferred to 6- well cul-
ture plates. The media was removed and cells were
washed with PBS before adding trypsin (500 pl to
each well) to detach cells from surface. Plates were
then incubated at 37 °C for 2 min. To stop the tryp-
sin reaction, 500 pul media was added to each well
and the contents were transferred to micro tubes and
centrifuged at 1200 g (150 rpm) for 5 min. The su-
pernatant was removed and pellet was re-suspended
in 1 ml of fresh media, mixed with an equal amount
of trypan blue (0.4% in PBS). Then 2 pl of the mix-
ture was placed in a hemocytometer well and the
cells were counted under a light microscope (100 X
magnification). The number of viable cells (per ml)
was counted at different time intervals (12 and 24hr)
following cell treatments with 50, 75 and 100 pgr/
ml silymarin. The number of cells counted in a set of
samples treated with 0.1% DMSO and considered as
control. All the assays were carried out in triplicate
and cell viability percents presented as mean = SEM.

Determination of cellular COX-2 level

For this assay HepG2 cells in exponential growth
phase (1x10° cells) were seeded in 100mm cell cul-
ture dish. 6hr after seeding, cells were treated with
50, 75, 100 pg/ml silymarin. A dish containing 0.1%
DMSO was served as the control group. In the time
intervals of 12 and 24hr, cells were harvested with
a rubber policeman and collected cells were centri-
fuged at1000g for 10min at 4°C. The supernatant
were removed and cell pellet were homogenized in
cold buffer (50mM tris-HCI, pH 7.5, 5SmM EDTA,
ImM DTT). After that, cells were centrifuged at
10,000 g for 15min at 4°C and supernatant were
removed then COX-2 level in prepared cell lysate
were measured using EIA method (COX-2 EIA kit,
Assay designs & Stressgen Inc. Michigan, USA)
according the kit insert. Optical density was read
in 450nm. The assay sensitivity was 0.25ng/ml and
coefficient of variation of intra assay was 4.5%. All
the assays were carried out in triplicate and present-
ed as Mean = SD.

Determination of cellular iNOS level
Cellular iNOS level was measured in cells lysate
12 and 24hr after treatments. To prepare cell lysate,

2010

cells were harvested using rubber policemen on 12
and 24 hr time intervals. Collected cells were cen-
trifuged at 300g for Smin at 40C. The supernatant
were removed and cell pellet were washes twice
in sterile PBS. After each wash, cells were centri-
fuged at 300 x g for 5 minutes and the supernatant
was poured off. In the next step, cells were lysis for
10 min at 2-8°C with cell lysate buffer (Iml buf-
fer per 1x10° cells) supplied by the kit. Supernate
Homogenized in cold buffer (50mM tris-HCI, pH
7.5, 5SmM EDTA, ImM DTT). iNOS level in each
group cell lysate was determined using Quantakine
iINOS ELISA kit, (R&D Systems Inc, Minneapolis,
USA) based on ELISA technique according to the
company’s instruction. The assay sensitivity was
0.15U/ml and coefficient of variation of intra assay
was 5.2%. All the assays were carried out in tripli-
cate and presented as Mean = SD.

Statistical analysis

Statistical data were analyzed using SPSS
version 15 and student t-test. Significant levels
for differences were considered at P < 0.05. The
percentages of cell proliferation and cell viabil-
ity are presented as mean + SEM. The results of
biochemical data are presented as mean + SD. All
results are reported as percentage.

Results

Silymarin treatment for 24 h dose-dependently

inhibited population growth of HepG?2 cells

Silymarin treatment for 24 h dose-dependently
inhibited population growth of HepG2 cells Figure
1 shows the effect of silymarin at various doses (0,
6.25,12.5,25,50, 75,100 and 200 pg/ml) on HepG2
cells for 24 h by MTT assay. At the presence of
>50pug/ml silymarin, population growth of HepG2
cells were inhibited. Growth inhibition was directly
proportional to dose (p<0.05). Based on this study,
50 and 75 and 100 pg/ml silymarin lead to 15%,
30% and 49% growth inhibition respectively, and
were selected for further procedures.

Journal of Society for development in new net environment in B&H
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Figure 1. Growth index by MTT method- HepG2
cell growth was not significantly affected by
>50ug/ml silymarin, but at concentrations
beyond 50 ug/ml silymarin cell proliferation was
significantly decrease dose-dependently. IC50 for
silymarin was approximately ug/ml.

Silymarin treatment for 12 and 24 h dose-

dependently inhibited viability of HepG?2 cells

The inhibitory effect of 50, 75 and 100 pg/ml
silymarin treatment on HepG2 cells viability is
summarized in figure 2. As it is shown, silymarin
decrease cell viability time and does dependently
in 12 and 24hr after treatment (p<0.05). Cell vi-
ability in the presence of 50, 75 and 100pgr/ml
silymarin was 93%, 83% and 70% in 12hr treated
cells and decrease to 77%, 67% and 41% after
24hr treatment.

120

100

80
W Opgr/ml

B 50ugr/ml
75ugr/ml
& 100ugr/ml

60

viability %

40

20

12 24

Time (hour)

Figure 2. Cell viability percentage in silymarin
treated cells vs. control group in 12 and 24 hr
time intervals. The decrease in cell viability was
significantly lower in the presence of 75 and 100
ug/ml silymarin after 12 hour. In 24 hr interval,
cell viability decrease significantly in all silyma-
rin treated cells. () shows significant differences
in treated cells (p<0.05).

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

Silymarin treatment for 24 h dose-

dependently inhibited COX-2 level of HepG2

cells more than 12hr treatments

After 24hr treatments, COX-2 level in the
presence of 50, 75 and 100 pgr/ml silymarin
showed significant decrease compared to control
group and was 88%, 86% and 71% respectively
(p<0.05). As it is shown in figure 3, measured
COX-2 level in 24hr treated cells were signifi-
cantly lower compared to respective doses in 12hr
time interval(p<0.05). The level of COX-2 in the
presence of 50, 75 and 100 pg/ml silymarin was
50%, 43% and 34% compared to control group.

120 -

100 -

3
o

| Ougr/ml
@ 50ugr/ml
@ 75ugr/ml
N 100ugr/ml

COX-2 level (%)
D
o

12 24
Time (hour)

Figure 3. COX-2 level percentage in 12 and 24 hr
silymarin treated cells vs. control group- COX-2
level was significantly lower in 24hr treated cells

compared to control group. () shows significant
differences in treated cells (p<0.05).

Silymarin treatments for 24 h dose-

dependently inhibited iNOS level of HepG2

cells more than 12hr treatments

Measured iINOS level, in treated groups af-
ter 12 hours was 87%, 76% and 71% in 50, 75
and 100pgr/ml silymarin treated cells compared
to control group which was not statistically sig-
nificant. iNOS levels in 24hr treated cells showed
significant decrease in treated HepG2 cells in the
presence of 75 and 100ug/ml silymarin and reach
to 74%, 52% and 40% for 50, 75 and 100 pg/ml
silymarin treated cells respectively. The signifi-
cant decrease occurs in 75 and 100pg/ml treated
cells after 24 hr treatments (p<0.05) (figure 4).
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Figure 4. iNOS level percentage in 12 and 24 hr
silymarin treated cells vs. control group- enzyme
level only showed significant decrease 24hr after
75 and 100 ug/ml silymarin treatments. () shows
significant differences in treated cells (p<0.05).

Discussion

HepG2 cell viability as well as inflammatory
enzymes, COX 2 and iNOS, level were measured
12 and 24 h after 50, 75 and 100 pgr/ml silyma-
rin treatment and compared to untreated HepG2
cell lines. Our results showed that silymarin in a
dose dependant manner causes decrease in cell vi-
ability. In this study, decrease in COX-2 and iNOS
levels was only observed after 24 hour treatment.

Measuring HepG2 cell viability showed that si-
lymarin can increase cell death in a dose dependant
manner which was in contrast to our previous result
on hbMSCs. In the case of hbMSCs, cell viability
in the presence of same concentrations of silymarin
(50, 75 and 100pg/ml) increase dose dependently
2 days after treatment [20]. However our results
about cell viability was as same as Ramakrishnan
et al which reported approximately 10,30 and 50%
decreases in HepG2 cell viability in the presence of
50, 75 and 100pgr/ml silymarin, respectively [23].

As shown in fig3 silymarin significantly de-
crease COX-2 levels 24h after treatment dose de-
pendently. COX-2, a rate-limiting enzyme in the
pathway of PG synthesis, is one of the interesting
cellular factors and has been suggested to be as-
sociated with carcinogenesis [6-12]. In HCC, the
expression pattern of COX-2 protein is well cor-
related with the differentiation grade, suggesting
that abnormal COX-2 expression plays an impor-
tant role in hepato-carcinogenesis [12]. In another
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study, Kang et al in 2004, showed that >50pug/ml
silymarin treatment inhibit cellular COX-2 level
in LPS-stimulated macrophage [26].

On the other hand, 75 and 100pg/ml silymarin
also decrease iNOS level in HepG2 cells 24hours
after treatments. iNOS is one of three key enzymes
generating NO from the amino acid L-arginine
[15]. In a variety of human malignant tumors, e.g.
breast, lung, prostate, bladder, colorectal cancer,
malignant melanoma, as well as HCC, expression
of iINOS can be observed [15, 25]. Inhibitory effect
of >50pg/ml silymarin on iNOS gene expression in
LPS stimulated macrophages has been reported by
Kang et al in 2002 [25]. In another study, Momeny
et al showed that 25, 50 and 75uM silbinin (one of
the active fraction of silymarin) can decrease NO
production by 16%, 17% and 23%, respectively.

In this study, we also examine the correlation be-
tween COX-2 and/ or iNOS level and cell viability
in the experiment time intervals. Our finding shows
no correlation between inhibition of COX-2 and/or
iINOS and cell viability. However, Bae et al in 2001
have proved that COX-2 could promote HCC cell
growth and selective COX-2 inhibitor celecoxib
could mediate cell apoptosis in HepG2 and Hep3B
cell lines [12]. Considering the inhibitory effect of
silymarin on HepG2 cell viability, observed de-
crease in COX-2 and iNOS levels of cells may be
due to decreasing the cell number in the presence of
silymarin however there was no significant correla-
tion between COX-2 and/or iNOS level and viabil-
ity percentage. Molecular studies have demonstrat-
ed that silymarin toxicity to cancer cells involves
the EGFR, insulin-like growth factor-1 receptor,
and NF-xB pathways [26-29].

Furthermore, COX2 and iNOS are both induc-
ible enzymes. Gene expression and subsequent
mRNA translation for these two enzymes are
controlled by various agonists, including NF-kB
[15, 1]. As it was reported previously, silymarin
is a potent inhibitor for this transcription factor in
the hepatoma cell line HepG2 [2]. Thus it can be
implied that silymarin can decrease these two en-
zymes as a NF-kappa B inhibitor.

In conclusion, our result showed a decrease in
COX-2 and iNOS level after 24hr treatment with
50, 75 and 100pg/ml silymarin. Based on the ex-
isting data about decreasing HepG2 cell prolifera-
tion in the presence of silymarin, future studies
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should be done to indicated whether silymarin
decrease cellular COX-2 and iNOS level due to
inducing cell death or inhibition their expression.
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Abstract

Objectives: Panoramic radiographic-based indi-
ces and other conventional radiography techniques
have been used to detect osteoporosis. The aim of
this study was to determine whether it was possible
to predict the generalized bone losses of patients
with rheumatoid disease (RA /AS) using panoramic
radiography.

Materials and Methods: Data of 74 patients
were obtained from the archives of the rheumatol-
ogy and dental clinics at Gaziantep University. This
data included dual energy X-ray absorptiometry
(DEXA) values, panoramic radiography results,
rheumatoid status, age, gender, height, weight,
and body mass index (BMI). The morphology of
the mandibular inferior cortex was determined and
classified according to Klemetti’s classification.

Results: An inter-observer agreement with a
kappa value of substantial agreement (x: 0.677)
was found between the panoramic radiograph as-
sessments of the Mandibular Cortical Index (MCI)
by three independent examiners. Coefficients be-
tween the BMD of the lumbar spine and femoral
neck were substantial (k: 0.609) and moderate (k:
0.471), respectively. The sensitivity, specificity,
PPV, and NPV were determined 46, 86.7, 80.4, and
57.3 for femoral T score and 69.6, 85.2, 66.7, and
86.8 for lumbar T score, respectively.

Conclusions: Dental panoramic radiography
may be considered as a predictor of bone loss in
RA/AS patients within the limitations of the pres-
ent study.

Key words: Rheumatoid arthritis, Panoramic
Radiography, Osteoporosis, Mandibular Bone Loss,

Introduction

Epidemiological studies have clearly demon-
strated that patients diagnosed with rheumatoid
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arthritis (RA), systemic lupus erythematosus, or
ankylosing spondylitis (AS) have accelerated
systemic bone loss leading to an increased risk of
bone fragility and sometimes fractures'. Rheuma-
toid arthritis is an autoimmune and chronic destru-
ctive joint disease that also affects several organs
and systems’ Functional disability is an inevitable
result when patients are improperly treated or not
treated at all. In the pathogenesis, many pro-in-
flammatory cytokines orchestrate matrix metallo-
proteinases, cathepsins, and osteoclasts that result
in bone erosion’*. Bone loss in RA patients results
in focal articular bone erosion, periarticular bone
loss, and generalized osteopenia’ and is associated
with increased risk of hip and vertebral fractures®.
Risk factors include age, body mass index (BMI),
menopausal status, reduced morbidity, disease ac-
tivity, the influence of anti-rheumatic therapy, es-
pecially corticosteroids, and disease duration’.

Ankylosing spondylitis is also a chronic inflam-
matory disease that predominantly affects young
men. Inflammatory enthesopathy progressing to
ossification and ankylosis is the pathologic basis
of the disease. Diffuse osteoporosis responsible
for loss of bone strength is a feature of AS. The
bone loss predominates at the spine and vertebral
fractures could be a complication in the ongoing
disease period’.

Bone fragility is dependent on several inter-relat-
ed parameters, such as bone mass, bone structural
properties such as geometry and microarchitecture
and material properties of the bone tissue. In order
to predict the risk of fracture, bone mass or bone
mineral density (BMD) is measured using several
techniques, including single or dual photon absorp-
tiometry, quantitative computed tomography single
or dual X-ray absorptiometry and quantitative ul-
trasound'®'2, The effect of osteoporosis on the jaws
and on residual ridge resorption has been studied ex-
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tensively using new radiographic methods. Most of
these methods are expensive and are often unavail-
able to practitioners.

Panoramic radiography is often used by dentists.
Attempts have been made to demonstrate changes in
jaw bones caused by osteoporosis using panoramic
images". Recent studies have indicated that a dental
panoramic radiograph may be one of the most use-
ful tools to detect low BMD, high bone turnover,
or high risk of osteoporotic fracture in women'*'%,
Several indices have been put forward to detect os-
teoporosis using panoramic radiography, including
the Panoramic Mandibular Index, Mandibular Cor-
tical Index (MCI), Antegonial Index, Gonial Index,
Mandibular Cortical Width, and Mental Index'® 4
17.19.20 The literature does not contain any informa-
tion about determining the generalized bone loss of
patients with rheumatic diseases using panoramic
radiography. The aim of this study is to determine
whether it is possible to reveal the generalized bone
loss of patients with RA and AS using panoramic
radiography and if the panoramic osteoporotic in-
dexes are correlated well with systemic osteoporo-
sis in rheumatic diseases.

Materials and methods

Subjects

Seventy four patients from the archives of Ga-
ziantep University School of Dentistry who had
rheumatic diseases of rheumatoid arthritis (RA)
or ankylosing spondylitis (AS) in their anamnesis,
had panoramic mandibular radiographs available
and data regarding dual energy x-ray absortio-
metry (DEXA) values, disease status, age, gender,
height, weight, and body mass index (BMI) were
available from the archives of the rheumatology
clinic were included retrospectively. The BMI
equals subjects weight (kg) divided by the height
(m) squared (BMI; kg/m2). The time and causes
of tooth loss were unknown. The study was ap-
proved by the Local Ethics Committee.

Vertebral and Femoral BMD

The BMD values for the femoral neck and lum-
bar spine (L1-L4) were determined using a DEXA
apparatus (Lunar DPX, Lunar Corporation, WI,
USA). Height, weight, BMI, and T-scores were
also determined in this way. Each patient was clas-
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sified into one of three groups according to World
Health Organization (WHO) criteria*'**: normal
(T-score >-1.0), osteopenic (T-score of -1 to -2.5),
or osteoporotic (T-score of <-2.5) at the skeletal
site on the basis of the BMD data. Overall, indi-
vidual patients were also classified as having low
skeletal BMD if they were osteopenic or osteopo-
rotic at any one or more sites and the others were
classified as normal.

Panoramic Radiographic Assessment

Dental digital panoramic radiographs were
taken for each patient using the same X-ray ma-
chine (Orthophos XG5 DS / Ceph, Sirona Dental
System, Bensheim, Germany) and were evaluated
using a personal computer running the Windows
XP operating system and Sidexis XG software
version 2.3 (Sirona Dental Systems, Bensheim,
Germany). The radiographs were evaluated by
experienced observers in Oral and Maxillofacial
Radiology (Observer 1) and Periodontology (Ob-
servers 2 and 3). Original images were altered
TIFF format prior to assessment and evaluated on
the dark room. The morphology of the mandibular
inferior cortex was determined by a bilateral ob-
servation of the distal side of the mental foramen
of the mandible using Klemetti’s three-graded
classification, as follows (Figure 1):

- Class I, the endosteal margin of the inferior
cortex is smooth;

- Class 1II, the endosteal margin shows
semilunar defects (lacunar resoption) with
the formation of endosteal cortical residues
and one to three layers are thick; and

- Class III, the cortex is obviously porous
with dense endosteal residues.

The MCI classification was performed by three
independent observers and at the end of the study,
it was re-examined independently by the three ob-
servers and consensus was achieved.

Statistical Analysis

Student t and ANOVA tests were used for com-
parisons and the relationship between categorical
variables was investigated using chi-square analy-
sis. Kappa statistics were used to determine inter-
observer agreement. The sensitivity, specificity,
and positive and negative predictive values of the
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Figure 1. Classification of mandibular cortical index with schematic and radiographic projection

mandibular variables in diagnosing bone loss were
tested. Analyses were performed using version
11.5 of the SPSS statistics program for Windows
and R package version 2.10.1 (SPSS version 11.0,
SPSS Inc., Chicago, IL, USA); P values lower
than 0.05 were accepted as significant.

Results

Seventy four patients were included in the study
(21 males and 53 females with a 1/3 ratio) 43 of
them had RA and 31 had AS. Out of the 74 patients,
56 of them were dentulous, 10 of them were par-
tially dentulous and 8 were edentulous. Among the
10 partialy dentulous patients, 6 of them were uni-
lateral, 4 were bilateral partially dentulous. The pa-
tient demographics according to to lumbar spine and
femoral neck DEXA scores are shown in Table 1.

Based on the dental panoramic radiography as-
sessed by the three examiners, the sensitivity, speci-
ficity, predictive values of the patients with reduced
skeletal bone density, and T-scores of the lumbar
spine and femoral neck were considered and are pre-
sented in Tables 2 and 3. 47 of the 52 subjects with
osteopenia or osteoporosis were identified (specific-
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ity 85%) while 17 of the 22 subjects with normal
lumbar T-scores were identified (sensitivity 70%).
However, depending on the femoral neck scores,
40 individuals with normal values were identified
(specificity 87%) and of the remaining 34 with fem-
oral osteopenia or osteoporosis, half of them were
predicted (sensitivity 46%). When the T-score of the
femoral neck was used as a gold standard, the speci-
ficity was nearly twice as high as the sensitivity.
Inter-observer agreement among the three in-
dependent examiners was reached regarding the
assessment of the MCI based on panoramic radio-
graphs, with a substantial kappa value of 0.677. Co-
efficients between three observers and the T scores
of the lumbar spine and femoral neck were sub-
stantial (x: 0.609) and moderate (k: 0.471), respec-
tively. Agreement between the three observers was
reached when subjects were classified as normal
(C1) and diseased (combined C2 and C3), with a
moderate kappa value of k: 0.556. Coefficients be-
tween the T-scores of the lumbar spine and femoral
neck were moderate (k: 0.453) and fair (k: 0.387),
respectively. When the kappa value between T-
scores of the lumbar spine and femoral neck were
assessed, there was fair agreement (k: 0.388).
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Table 1. Descriptive statistics of the subjects according to Lumbar and Femoral T score

N | RA | AS Age BMD T score BMI
Lumbar Nonnal' 22 9 13 40.7+8.5 1.0+0.1 -03+.9 30.1+53
Spine Osteopenia 33 20 13 453+12.2 09=+.01 -1.6+.6 28.8+8.6
Osteoporosis 19 14 5 509+ 11.5 0.7+0.1 25+1.2 | 27.0+5.8
Normal 40 | 22 19 434+10.5 09+0.1 -09+12 | 299+53
F‘I’V“;‘c‘lza' Osteopenia | 22 | 14 | 8 | 465+116 | 09+0.1 1408 | 287495
Osteoporosis 12 7 4 50.1+£13.7 0.7+0.1 2.7+.8 24.8+6.2
N: Number of patients, RA: Rheumatoid Artritis, AS: Ankylosing Spondilitis, BMD: Bone Mineral Density, BMI: Body Mass
Index
Table 2. Observer variability of the BMD value using DEXA
Observers Se:‘;;to'/:‘(tjyl)% Sl’(‘;;‘f,i/:g)% LR+ LR- PPV % NPV %
Observer 1|47.6 (32.0- 63.6) | 85.7 (69.7-95.2) | 3.3 (1.4-7.9) | 0.6 (0.4-0.8) | 80.0 (59.3-93.2) | 57.7 (43.2-71.3)
Observer 2| 50.0 (34.2- 65.8) | 88.6 (73.2-96.8) | 4.4 (1.7-11.6) | 0.6 (0.4-0.8) | 84.0 (63.9-95.5) | 59.6 (45.1- 72.9)
Observer 3| 40.5 (25.6- 56.7) | 85.7 (69.7-95.2) | 2.8 (1.2-6.9) | 0.7 0.5-0.9) |77.3 (54.6-92.2) | 54.5 (40.6-68.0)
Grand 46.0 86.7 3.5 0.6 80.4 57.3
Mean

PPV: Positive Predictive Value, NPV: Negative Predictive Value, LR+: Positive Likelihood Ratio, LR-: Negative Likelihood Ratio

Table 3. Relationship between MCI and femoral and lumbar T-score

(Ol Se;‘;;to'/?g)% Sp(;cs‘oﬁ/:g)% LR+ LR- PPV % NPV %

Observer 1| 73.9 (51.6-89.8) | 85.2(72.9-93.4) | 4.9 (2.5-9.9) | 0.3 (0.2-0.6) | 68.0 (46.5-85.1)|88.5 (76.6-95.7)

Observer 2| 69.6 (47.1-86.8) | 83.3 (70.7-92.1) | 4.2 (2.2-8.0) | 0.4 (0.2-0.7) | 64.0 (42.5-82.0)| 86.5 (74.2-94.4)

Observer 3| 65.2 (42.7- 83.6) | 87.0 (75.1-94.6) | 5.0 (2.4-10.7) | 0.4 (0.2-0.7) |68.2 (45.1-86.1)|85.5 (73.3-93.5)
Grand 69.6 852 47 0.4 66.7 86.8
Mean

PPV: Positive Predictive Value, NPV: Negative Predictive Value, LR+: Positive Likelihood Ratio, LR-: Negative Likelihood Ratio

Discussion

In the present study, the aim was to show the
validity of the MCI in the diagnosis of reduced
skeletal BMD for patients with RA or AS. Data on
the sensitivity and specificity of mandibular cortex
measurement related to a standard T-score assess-
ment of the lumbar spine show 70 % sensitivity
and 85 % specificity. However, femoral DEXA
show 46 % sensitivity and 87 % specificity for
the mandibular cortex measurement. It also dem-
onstrated there was substantial agreement among
the three observers and T-score values of the lum-
bar spine while femoral DEXA and the observers
showed moderate agreement. The lumbar spine
values indicate that the MCI may be used to deter-
mine bone loss in RA and AS patients.

Oral clinical findings for temporomandibular
joints (TMJs) affected by RA and AS are similar
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to those for other joints. Symptoms include pain,
swelling, impaired movement, and crepitation®.
Malocclusion of the teeth and an anterior open
bite are also mentioned in the literature”. Some
recent studies show the relationship between peri-
odontitis and RA*?%. Bone loss of the maxillary
or mandibular jaws in RA patients is inevitable.
Therefore, MCI index used as a panoramic radio-
graphic prediction for the detection of osteoporo-
sis of the mandible may be indicated for the diag-
nosis of bone loss in RA and AS patients.

There are a number of studies related to the pre-
diction of bone loss involving panoramic-based
indices such as MCI, PMI, GI, MI, MCW, and Al.
Of these indices, PMI and MCW, and especially
MCI, are the most studied'® '* 1% 1% 27 Although
some researchers have concluded that panoramic
radiography should not be used to assess patients’
status regarding osteoporosis'®, others have sug-
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gested that it could be a reliable screening tool for
osteoporosis® ?*. The MCI was used to diagnose
bone loss in the present study because it is one of
the most useful indices and has a simple classifica-
tion for the detection of bone loss. The MCI was
first presented by Klemetti ez al. in 1994 as a new
radiomorphometric index of mandibular cortical
bone'". Most studies related to MCI show it may
be useful to identify osteoporosis in clinical dental
practices.

To determine BMD both femoral neck and
lumbar spine DEXA values are evaluated. There
are a number of studies related to the determina-
tion of bone loss using panoramic-based indices
that primarily used DEXA for comparison': '*:?7.
Lee et al.® and Klemetti et al.*’ reported no dif-
ferences between femoral neck and lumbar T-
scores or BMD values. In the present study, MCI
values were determined by three observers. There
was substantial agreement (k: 0.677) among the
three observers as well as with the lumbar spine
DEXA results (k: 0.609), but moderate agreement
with the femoral neck DEXA results (k: 0.471)
when using Klemetti’s three-graded classification
(normal, osteopenic, and osteoporotic). However,
when subjects were classified as normal (C1) and
diseased (combined C2 and C3), kappa values and
the BMD of the lumbar spine and femoral neck
were moderate (k: 0.453) and fair (k: 0.387), re-
spectively. Higher kappa values and better agree-
ment were assumed when groups were combined,
but the results of the present study show that
agreement lessened when a two-graded classifica-
tion was used.

When the T-score of the femoral neck was used,
the low sensitivity indicated that less than half of
the patients with low skeletal T-scores could not
be identified by the three observers. However, the
sensitivity and negative predictive value (NPV)
were high when the T-score of the lumbar spine
was used. The positive predictive value (PPV)
suggests that observers correctly identified 80%
of the osteopenic/osteoporotic patients according
to the femoral neck T-score; the PPV of the lum-
bar spine was diagnosed at a lower percentage.
In addition, the results of the present study also
show that higher positive likelihood ratio (LR+)
and lower negative likelihood ratio (LR-) values
were found according to the T-score values of the
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lumbar spine. This indicates that diseased subjects
were distinguished more accurately than the pa-
tients without osteoporosis.

Some obstacles to the use of panoramic radi-
ography for the detection of bone loss using pan-
oramic-based indices were encountered. These in-
cluded a lack of sharpness in the panoramic image,
an undefined mental foramen, and superimposi-
tion of anatomical structures such as hyoid bones
on mental and cortical regions of the panoramic
image. These all made it difficult to distinguish
the endosteal border of the cortex. Therefore, this
limits agreement among the observers. Systemic
bone loss was encountered in patients with RA
and AS and we had no information about whether
this definitely affected the mandible of each pa-
tient due to his/her rheumatic disease. Having RA
and AS are risk factors for osteoporosis indepen-
dent from the cortisone treatment. Additionally
most of the rheumatologists use steroids in lower
doses in patients with RA. Our study RA popula-
tion were also using steroids not more than 5 mg/
day prednisolone in their daily practice. It is in-
terestingly nearly impossible to find a RA group
whom treated perfectly without steroids and os-
teoporosis. This may have a small contribution on
over all bone loss of the patients the small sample
size also limits the interpretation of the present
findings. Further investigation of a larger popula-
tion would be necessary to ensure the reliability of
these findings. The number of existing teeth was
not included in the present correlation equation for
BMD status. Although Kribbs* and Daniell** have
stated that the number of teeth is a useful predictor
for vertebral fracture due to osteoporosis, Elders et
al’' and Klemetti et al.” could not find any asso-
ciation between the number of teeth and the risk of
vertebral fracture due to osteoporosis. This matter
should be investigated in further studies to better
understand these contradictions.

In conclusion, the results of the present study
demonstrate that dental panoramic radiography
may reveal bone loss in RA and AS patients and
that panoramic radiographic measurement may
be associated with subclinical risk factors for sys-
temic diseases such as RA and AS. Hence, den-
tists should be alert for complications related to
systemic bone lose during dental treatment for pa-
tients with rheumatic diseases.
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Abstract

Purpose: The aim of the study was to evaluate
the effect of moderate aerobic exercises on symp-
toms of chronic primary insomnia.

Participants: Twenty insomniac patients were
included (age=35+5.42 yrs) and were divided into
two equal groups (study and control).

Methods: Sleep duration and daytime symp-
toms were assessed before and after treatment by
using a sleep diary and the Epworth Sleepiness
Scale (ESS) respectively. Both groups received co-
gnitive/behavioral and drug therapy. Additionally,
patients of the study group were enrolled in a super-
vised structured moderate aerobic exercise program
(30 min, three times/week for four weeks).

Results: The findings revealed significant
increase in both the total number of sleep hours
and ESS mean values in the study group com-
pared to those of the control one after treatment
(p=0.0001). Moreover, there was significant incre-
ase in the number of sleep hours in the study group
at the fourth week compared to that at the second
week of the intervention (p=0.02).

Conclusion: Moderate aerobic exercise was
effective in improving symptoms of chronic pri-
mary insomnia and may be prescribed as an alter-
native treatment to drugs in the future.

Key words: Aerobic exercises, Sleep diary, Ep-
worth Sleepiness Scale, Insomnia, Sleep disorders.

Introduction

Insomnia-a common symptom caused by medi-
cal, behavioral, or psychological conditions-is de-
fined as difficulty falling asleep, staying asleep,
or having poor-quality or non-restorative sleep.
Primary insomnia, as defined refers to a persistent

2022

sleep disturbance which is not connected to a cu-
rrent psychiatric or physical condition. Chronic
insomnia occurs for at least three nights a week
for one month or more. It is estimated to affect
10-19% of all individuals'*. Insomnia interrupts
the natural sleep cycle, which can be hard to resto-
re. Sufferers typically complain of being unable to
keep their eyes closed for more than few minutes
at a time, or of tossing and turning in bed. Some
insomniacs unwittingly perpetuate their complaint
by napping in the late afternoon or early evening,
leading to wakefulness at bedtime and more inso-
mnia. Chronic insomnia may cause extensive sleep
deprivation with deleterious effects to physical and
mental health®. Consequences include mood distur-
bances, medication habituation, memory impait-
ment, daytime fatigue, vocational and interpersonal
difficulties, increased health care utilization, impa-
ired health status®®. Notwithstanding the variety of
behavioral and medical options to treat insomnia,
treatments are ultimately inefficient. In the current
study, it was hypothesized that aerobic exercise-
known to positively affect sleep quality-might be
used as an efficacious alternative to drug therapy.

Participants and Methods

Participants

Twenty consecutive patients (19 females and
one male) were selected from King Abdul-Aziz
University Hospital and King Abdul-Aziz Medi-
cal City in Jeddah, Kingdom of Saudi Arabia. The
duration of symptoms ranged from 1-4 years.

Inclusion criteria: Age ranged from 3545 yrs and
insomnia was primary and chronic (> one month).

Exclusion criteria: Pregnant and/or lactating
women; restless leg syndrome, and subjects who
were unable to be enrolled in the exercise program.

Journal of Society for development in new net environment in B&H
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Written informed consent was obtained from su-
bjects prior to the start of the study. Patients were
randomly divided into two equal groups: study
and control.

Methods

Assessment

Clinical history and daytime sleepiness

All patients were personally interviewed before
and after treatment at the same daytime and rated
according to Epworth Sleepiness Score (ESS)’. A
score of 0—6 was suggestive of insomnia'.

Sleep diary

Patients were given clear verbal instructions on
how to use the sleep diary on the first day of their
recruitment. The sleep diary is a useful tool to di-
agnose sleep disorders and to monitor the success
of treatment. It is a record of an individual’s sleep
and waking hours with related information, usu-
ally for 4 weeks duration (appendix). It is self-re-
ported or can be recorded by a caregiver’!!. In the
present study, the sleep diary was filled out by each
patient for one week (considered as pre treatment)
and then during of the 2™ week and 4" week of
intervention (considered as post-treatment).

Treatment

Medical treatment: Sedatives, tranquilizers, or
anxiolytics was prescribed at the discretion of a
physician specialized in sleep disorders. Behav-
ioral therapy: Patients were instructed to follow
environmental considerations such as maintaining
a quiet, dark, relatively cool, well-ventilated, com-
fortable sleep environment. Also, avoidance of
heavy evening meals, smoking, caffeine, or fluids
prior to bedtime in order to reduce the potential
effect of gastric discomfort in addition to avoidan-
ce of high caloric intake, stimulants, or full blad-
der. Miscellaneous considerations (sleep hygie-
ne and stimulus control): Participants were also
asked to establish regular sleep and waking up
hours (including weekends and vacations), use the
bed for sleep only (not for other activities such as
reading and watching TV), avoid naps or spending
excessive time in bed trying to fall sleep, and take
a warm bath about 1.5-2 hours before bedtime to
help the body to relax. If awake on bed for longer

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

than 20 min, they were instructed to get out of bed,
go into another room, and do a quiet activity using
dim lighting until they felt sleepy. Patients were
also encouraged to write down their thoughts and
emotions to allay worries'?. Deep breathing exer-
cises were also practiced twice daily for 10 min.
to promote relaxation and achieve a significant re-
duction in stress-related symptoms, calm the body,
promote sleep, and shorten sleep onset latency'.
Additionally, subjects were instructed to wear loo-
se fitting cloth, lie down on their back, and stretch
out comfortably as a relaxation exercise at bedti-
me to reduce the symptoms of stress and anxiety.
Training involved tensing particular muscle grou-
ps for 7-10 sec, followed by release for 15-20 sec.
The sequence consisted of clenching the hands
into fists, wrinkling the forehead, closing the eyes
tightly, pressing the lips tightly, pressing the back
of the head against the floor, pressing the buttocks,
and clenching the thighs'.

Treadmill training: In addition to the previously
mentioned treatment programs, the study group was
enrolled in a supervised treadmill aerobic exercise
program. They were asked to walk for 30 min, six
hours before bedtime (three days a week for four
weeks) on a treadmill (CYBEX, Medway, Model
530T, Z01-20530T9034NN007, AMPS 151-PHA-
SE, USA) in the afternoon or early evening. Each
session consisted of (i) A 5-min. warm-up period
performed by leaning against the wall, placing most
of the weight on the rear foot, and pushing the hip
down and forward while keeping the rear leg stra-
ight and the heel on the ground for 5-10 sec. (same
for the other leg) to stretch the calf muscles. (ii) A
20-min. exercise period at a speed of 4-6 km/h,
which was adjusted accordingly to the heart rate
(HR) range by determining the maximum HR (220
- age of the patient) and the exercise HR by using
the Karvonen formula (HR rest + % of intensity ’
[HRmax - HRrest], in which % of intensity was 60—
70%); and finally, (iii) A cool-down period similar
to the warm- up period".

Statistical analysis

Data were presented as means + standard de-
viation. Paired and unpaired #-tests, Wilcoxon and
Mann—Whitney tests were used to analyze data.
p-value was <0.05. Data were analyzed using the
SPSS software version 10.
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Results

Sleep diary

Sleep hours in the study and control groups were
significantly different at baseline (20.60 + 6.24 and
14.05 + 4.51, respectively, p=0.02) and after tre-
atment (50.85+6.32 and 13.90 £4.31, respectively,
p=0.0001). The control group exhibited no signifi-
cant difference between the initial and the final time
of the study period (p=0.75). On the other hand, the
number of sleep hours in the study group signifi-
cantly increased after treatment compared to that
before treatment (p=0.0001) (Figure 1).
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Figure 1. Mean values of total sleep hours before
and after treatment in the study and control groups

In addition, in the study group, the number of
sleep hours increased significantly by the end of
4™ weeks compared to that of the 2™ week, with
being 50.85 £ 6.32 and 39.90+6.38 hrs, respecti-
vely (p = 0.02) (Figure 2).

Daytime sleepiness

At baseline, no significant difference was fo-
und regarding ESS mean values between the stu-
dy and control groups (p=0.94). However, after
treatment, it was significantly higher in the study
group (p=0.0001). Additionally, the ESS mean va-
lues significantly increased after treatment com-
pared to that before treatment in the study group
((p=0.05) (Table 1).
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Figure 2. Mean values of total sleep hours by the
end of second and fourth week of intervention in
the study group

Discussion

Insomnia is a common disorder characterized
by insufficient or poor sleep quality associated
with adverse daytime consequences in the form of
tiredness, fatigue, and potential mood and cogniti-
ve impairment. The aim of the present work was to
evaluate the influence of aerobic exercises on im-
proving symptoms of insomnia. The outcomes re-
vealed a significant increase in the total sleep hours
and improvement in ESS scores. These findings are
in accordance with those of Sherrill et al'® who inve-
stigated the influence of moderate exercise on self-
reported sleep disorders. They reported that regular
exercises might be a useful therapeutic modality in
the treatment of sleep disorders. Similarly, Tanaka et
al'’ investigated the effect of a four-week exercise
program on sleep quality carried out in the evening,
and reported significant reduction in the wake time
after sleep onset. Mental and physical health was
also improved. In comparison with other treatment
regimes, a number of adverse side effects of sleeping
pills were reported by researchers as cognitive im-
pairment, daytime sedation, motor in-coordination,
and risk of motor vehicle accidents, slips and falls. In
addition, the effectiveness and safety of such agents
remain to be determined and are not recommended
for long-term use'®!°. On the other hand, behavioral/

Table 1. Comparison between study and control groups regarding Epworth Sleepiness Scale (ESS)

mean values before and after treatment

ESS mean values
Study group Control group p value
Before treatment 2.8+0.79 2.8+0.92 0.94
After treatment 12.4 +3.09 3.4+0097 0.0001*
p value 0.05* 0.13

The data represent the mean + standard deviation. *Statistically significant
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cognitive therapy (CBT) has proved effective not
only in people with primary insomnia but also in in-
somnia co morbid with psychiatric and medical ill-
ness such as depression, cancer, and chronic pain®.
But it is costly and difficult to deliver because yet,
there is a woeful lack of trained providers and many
large metropolitan areas may not have even a single
highly-trained CBTspecialist*'. In contrast, exercise
is a healthy, safe, inexpensive, and simple means to
improve sleep quality.

In the same line, Passos et al** divided patients
with primary chronic insomnia into four groups
(three experimental and one control). The experi-
mental groups performed three different exercise
programs (moderate aerobic exercises for 40 min,
heavy aerobic exercises for 60 min, or moderate
strengthening exercises), four days per week for four
weeks. Only moderate exercise program resulted in
the reduction of sleep onset latency and wake time
after sleep onset by 45% and 36%, respectively, whi-
le increasing total sleep time by 21% and improving
sleep efficiency by 18%. Additionally, Montgomery
and Dennis* examined the effectiveness of moderate
aerobic exercise and found significant improvement
in the total sleep duration and sleep onset latency and
scores on a scale of global sleep quality.

In contrast, Youngstedt and colleagues* found
no significant difference in sleep onset latency or
wakefulness after sleep onset after prolonged vigo-
rous exercise for three hours, 30 min. before bedti-
me. Along the same line, Godwillas® examined the
effect of late day exercise on insomnia and found that
exercise disturbed sleep. The difference in the results
between the present study and those of Youngstedt
and Godwillas is most likely due to the difference in
the type and time of exercise, as in the current study,
patients performed moderate aerobic exercises six
hours before bedtime. Other research was carried out
by Tworoger et al*® who investigated the effect of a
moderate intensity treadmill walking and stationary
bicycling for 45 min twice a day (morning and eve-
ning) and found no significant difference between
morning and evening exercise on sleep quality.

The positive association between aerobic exerci-
se and insomnia improvement could be explained
by blood sugar and metabolism regulation. Such
regulation is involved in the sleep-wake cycle.
When metabolism increases during exercise, it then
continues to run high even at rest. The heart beats

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

more rapidly in order to deliver blood and oxygen
to muscles so they can go through recovery proce-
ss. Such process, along with the significant body
exhaustion, can potentially improve insomnia®’. The
timing of exercise (late versus early evening) can
also affect one’s ability to fall asleep. It was propo-
sed that exercise-induced sleep is mediated by cyto-
kines which increase the non rapid eye movement
sleep phase®. In addition, regular exercises improve
sleep because insomniacs have increased levels of
stress hormones in their blood, suggesting that they
are abnormally sensitive to stress. The higher the
stress hormone levels, the worse sleep is. Exercise
initially increases such hormones but several hours
after a workout, they decrease”. Such reports are
in agreement with what was found in the current
work where aerobic exercises were practiced after-
noon or early evening several hours before bedtime
thus providing enough time of stress hormones to
decrease.Moreover, circadian sleep rhythm relates
closely to body temperature and research implica-
tes the involvement of the anterior hypothalamus in
both heat loss and sleep mechanisms. Falling body
temperature precedes the onset of sleep. In that res-
pect, researchers have hypothesized that increasing
body temperature before bedtime can activate both
heat loss and associated sleep mechanisms. Notably,
exercise raises body temperature more effectively
than any other stimulus®.Significant difference was
also shown in the test parameters at the 2™ week
compared to those at the 4™ week of exercises in
favor to the 4™ week. This indicates that, to obtain
positive effect, exercises should be performed for at
least four weeks. Finally, as the study sample was
small, further large scale studies are needed using
various exercise maneuvers and timing in order to
acknowledge aerobic exercise for insomniacs.

Conclusion

Moderate aerobic exercise was effective in im-
proving symptoms of chronic primary insomnia
and may be prescribed as an alternative treatment
to drugs in the future.
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Appendix
Sleep Diary
Please shade the box to show when you slept each day and night. For example, if you slept from 2 pm
until 4 pm and then again from midnight until 4am, the record would look like this:

2 4 6 8 10 12 2 4 6 8 10 Noon

Total hours slept: 6 hrs.

Please list all of you medications below (include herbal and over the counter (OTC) medications that
you take):
Please add any notes that you feel are important to know about your sleep: / / until //

Monday
Daytime Night-time
12 2 4 6 8 10 12mn 2 4 6 8 10 Noon

Hours slept:

Tuesday
Daytime Night-time
12 2 4 6 8 10 12mn 2 4 6 8 10 Noon

Hours slept:

Wednesday
Daytime Night-time
12 2 4 6 8 10 12mn 2 4 6 8 10 Noon

Hours slept:

Thursday
Daytime Night-time
12 2 4 6 8 10 12mn 2 4 6 8 10 Noon

Hours slept:

Friday
Daytime Night-time
12 2 4 6 8 10  12mn 2 4 6 8 10 Noon

Hours slept:

Saturday
Daytime Night-time
12 2 4 6 8 10 12mn 2 4 6 8 10 Noon

Hours slept:

Sunday
Daytime Night-time
12 2 4 6 8 10 12mn 2 4 6 8 10 Noon

Hours slept:
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Abstract

Background: We tried to understand whether
or not there is a relief of clinical severity in sickle
cell diseases (SCDs) with thalassemias against si-
ckle cell anemia (SCA) alone.

Methods: SCA cases alone and SCDs cases
with thalassemias were compaired in between ac-
cording to chronic obstructive pulmonary disea-
se, pulmonary hypertension, digital clubbing, leg
ulcers, chronic kidney disease, cirrhosis, stroke,
autosplenectomy, and mortality.

Results: The study included 218 cases with
SCA alone and 58 cases with SCDs with alpha- or
beta-thalassemias. White blood cell (wbc) and pla-
telet counts were significantly higher in SCA cases
alone, 16.285/uL versus 13.215/uL (p= 0.000) and
469.500/uL versus 389.840/uL (p= 0.007), respe-
ctively. Whereas, the mean hematoctit value was
significantly lower in the SCA cases alone (22.5%
versus 26.0%, p= 0.000). Although, prevalences of
most of the studied pathologies and mortality were
higher and the mean age of mortality was lower in
SCA cases alone, the differences were only signi-
ficant for pulmonary hypertension (13.3% versus
3.4%, p<0.05), digital clubbing (7.3% versus 0.0%,
p<0.05), and autosplenectomy (52.7% versus
22.4%, p<0.001), probably due to the small sample
size of the SCDs with thalassemias cases.

Conclusion: The relatively suppressed hemo-
globin S synthesis in SCDs with thalassemias cases
may decrease sickle cell-induced chronic endothe-
lial damage and inflammation, and all the terminal
consequences of SCDs. The higher wbc and plate-
let counts and the lower mean hematocrit value
may also indicate the severity of chronic inflam-
matory process and secondary anemia in the SCA
cases alone.

Key words: Sickle cell anemia, sickle cell di-
seases, thalassemias, clinical severity.
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Introduction

Sickle cell diseases (SCDs) are characterized
by sickle-shaped erythrocytes which is caused by
homozygous inheritance of the hemoglobin S (Hb
S). They are chronic hemolytic anemias including
sickle cell anemia (SCA) alone and sickle cell-
hemoglobin C, sickle cell-beta-thalassemia, and
sickle cell-alpha-thalassemia diseases. As in tha-
lassemias, they are especially common in malaria-
stricken areas of the world. The responsible allele
1s autosomal recessive located on the short arm of
the chromosome 11. Glutamic acid is replaced with
a less polar amino acid, valine, in the sixth position
of the beta chain of the Hb S. Under stressful con-
ditions including cold, exercise, pregnancy, infec-
tions, emotional distress, and hypoxia, presence of
aless polar amino acid promotes polymerisation of
the Hb S, which distorts erythrocyte into a sickle
shape and decreases its elasticity. The decreased
elasticity of the erythrocytes is the central patho-
logy of the disease, since the normal erythrocytes
can deform to pass through capillaries easily. Hb
S causes erythrocytes to change their normal ela-
stic and biconcave disc shaped structures to a hard
and sickle shaped bodies. The sickling process is
probably present in whole life period of the human
being, but it is exaggerated during the above stre-
ssful conditions of the body. The erythrocytes can
take their normal elastic shapes after normaliza-
tion of the stressful conditions, but after repeated
cycles of sickling and unsickling, they become a
hard body, permanently, and the chronic endothe-
lial damage and hemolysis develop. So lifespan of
the erythrocytes decreases to 15-25 days. Chronic
endothelial damage induced tissue ischemia and
infactions, even in the absence of a prominent vas-
cular occlusion, are the final consequences of the
disease, so the life expectancy the homozygotes
is decreased by 25 to 30 years (1). We tried to un-
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derstand whether or not there is a relief of clinical
severity in SCDs with thalassemias against SCA
alone in the present study.

Material and methods

The study was performed in the Hematology
Service of the Mustafa Kemal University between
March 2007 and November 2012. All patients with
SCDs were enrolled into the study. SCDs are dia-
gnosed by the hemoglobin electrophoresis perfor-
med via high performance liquid chromatography
(HPLC). Thalassemias are diagnosed by the mean
corpuscular volume, serum iron, total iron-binding
capacity, serum ferritin, hemoglobin electrophore-
sis via HPLC, and genetic testing in required ca-
ses. Medical histories including smoking habit, re-
gular alcohol consumption, leg ulcers, stroke, and
operations were learnt. Cases with a history of one
pack-year were accepted as smokers, and alcohol
consumers at least once a day were accepted as re-
gular alcohol consumers. Additionally, serum cre-
atinine value on three occasions, hepatic function
tests, markers of hepatitis viruses A, B, and C and
human immunodeficiency virus, an abdominal ul-
trasonography, a Doppler ultrasonography to eva-
luate the portal blood flow, an endoscopy to detect
esophageal varices just in suspected cases, and a
computed tomography of the brain was perfor-
med. Cases with acute painful crises were treated
at first, and then spirometric pulmonary function
tests to diagnose chronic obstructive pulmonary
disease (COPD), the Doppler echocardiography to
measure the systolic blood pressure (BP) of pul-
monary artery, and renal and hepatic function tests
were performed on a silent phase. The criterion for
diagnosis of COPD is post-bronchodilator forced
expiratory volume in 1 second/forced vital capa-
city of less than 70% (2). Systolic BP of the pul-
monary artery at and above 40mmHg during the
silent phase is accepted as pulmonary hypertensi-
on (3). Chronic kidney disease (CKD) was diagno-
sed with a permanently elevated serum creatinine
level which is higher 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 fin-
dings, esophageal varices, and ascites without any
histologic procedure in the absence of indication.
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Digital clubbing is diagnosed by determining the
ratio of distal phalangeal diameter to interphalan-
geal diameter which is required to be higher than
1.0, and with the presence of Swamroth sign (4,5).
Eventually, SCA cases alone and SCDs with thala-
ssemias were compaired according to gender dis-
tribution, mean age, white blood cell (wbc) count,
platelet count, hematocrit value, smoking habit,
regular alcohol consumption, COPD, pulmonary
hypertension, digital clubbing, leg ulcers, CKD,
cirrhosis, stroke, autosplenectomy, and mortality.
Mann-Whitney U test, Independent-Samples t
test, and comparison of proportions were used as
the methods of statistical analyses.

Results

The study included 218 cases with SCA (108 fe-
males) alone and 58 cases with SCDs with thalasse-
mias (25 females) (Table 1). There were 46 cases
with beta- and 12 cases with alpha-thalassemias. The
wbc and platelet counts were significantly higher
in SCA cases alone, 16.285/uL versus 13.215/uL.
(p=0.000) and 469.500/uL versus 389.840/uL (p=
0.007), respectively. Whereas, the mean hematoc-
tit value was significantly lower in the SCA cases
alone (22.5% versus 26.0%, p= 0.000). There was
not any patient with regular alcohol consumption
among the study cases. Although antiHCV was
positive in two of the cirrhotic cases, HCV RNA
was negative via polymerase chain reaction method
in both. Although, most of the studied pathologies
and mortality were higher in the SCA cases alone,
the differences were only significant for pulmonary
hypertension (13.3% versus 3.4%, p<0.05), digital
clubbing (7.3% versus 0.0%, p<0.05), and autos-
plenectomy (52.7% versus 22.4%, p<0.001), pro-
bably due to the small sample size of the SCDs with
thalassemias group. The mean ages of mortality
were also lower in the SCA group, nonsignificantly
(27.6 versus 33.0 years, p>0.05), probably due to
the same reason again (Table 2).

Discussion

Thalassemias are chronic hemolytic anemias,
too and 1.6% of the population are heterozygous for
alpha- or beta-thalassemias in the world (6). They
are autosomal recessively inherited disorders as in

2029



HealthMED - Volume 7 / Number 7 / 2013

Table 1. Characteristic features of the study cases

Variables SCA* cases SCDst with thalassemias cases | p-value

Number 218 58

Female ratio 49.5% (108) 43.1% (25) nsi
Mean age (year) 29.2+9.3 (13-59) 28.7+10.2 (17-54) ns
White blood cell count (uL) 16.285 + 6.127 (6.500-39.200) 13.215 £ 7.401 (2.900-33.100) 0.000
Hematocrit value (%) 22.5+4.4(8-39) 26.0+5.5(11-35) 0.000
Platelet count (uL) 469.500+198.808 (56.000-1.561.000) | 389.840+253.726 (48.800-919.000)| 0.007

*Sickle cell anemia 1Sickle cell diseases [ Nonsignificant (p>0.05)

Table 2. Associated pathologies of the study cases

Variables SCA* cases SCDst with thalassemias cases p-value

Smoking 10.0% (22) 8.6% (5) nsj
COPD§ 6.8% (15) 6.8% (4) ns
Pulmonary hypertension 13.3% (29) 3.4% (2) <0.05
Digital clubbing 7.3% (16) 0.0% (0) <0.05
Leg ulcers 11.0% (24) 10.3% (6) ns
CKDY 9.1% (20) 5.1% (3) ns
Cirrhosis 6.8% (15) 3.4% (2) ns
Stroke 5.9% (13) 3.4% (2) ns
Autosplenectomy 52.7% (115) 22.4% (13) <0.001
Mortality 5.5% (12) 5.1% (3) ns
Mean age of mortality (year) 27.6 + 8.4 (19-45) 33.0+12.1(19-41) ns

*Sickle cell anemia 1Sickle cell diseases }Nonsignificant (p>0.05) §Chronic obstructive pulmonary disease Chronic kid-

ney disease

SCA. It results from unbalanced Hb synthesis cau-
sed by decreased production of at least one globin
polypeptide chain (alpha, beta or delta) that build up
the normal Hb. HbA1 is composed of two pairs of
alpha and beta chains that represents about 97% of
total Hb in adults. Alpha-thalassemias result from
decreased alpha chain synthesis and beta-thalasse-
mias from decreased beta chain synthesis. Becau-
se of the mild to moderate anemia induced tissue
hypoxia, bone marrow hyperactivity secondary to
the chronic hemolytic process, splenic hyperacti-
vity particularly in huge splenomegaly cases, and
cardiopulmonary hyperactivity, growth retardation
is possible in thalassemia cases. Beta globin cha-
ins are encoded by a single gene on chromosome
11, whereas alpha chains by two closely linked ge-
nes on chromosome 16. Thus in a normal person
with two copies of each chromosome, there are two
alleles encoding the beta, whereas four alleles en-
coding the alpha chains. The fact can explain the
predominance of beta-thalassemia over alpha-tha-
lassemia cases in the present study. Heterozygotes
for a single gene defect are usually free of clinical
abnormalities. Heterozygotes for a double gene de-

2030

fect or homozygotes for a single gene defect tend
to manifest a clinical picture similar to heterozygo-
tes for the beta-thalassemia. Inheritance of a single
gene defect plus a double gene defect more seve-
rely impairs alpha chain synthesis, and alpha cha-
in deficiency results in the formation of tetramers
of excess beta chains (Hb H) in adults or gamma
chains (Bart’s Hb) in infants. Homozygosity for the
double gene defect is lethal since Hb that lacks alp-
ha globin chains can not transport oxygen. So the
thalassemia major and intermedia cases are actually
beta-thalassemia cases in the clinic.

Chronic endothelial damage and associated at-
herosclerosis may be the major health problem of
the human being, since they may be the main cause
of aging and organ failures. Probably atheroscle-
rosis is an irreversible process that accelerated by
many factors. Smoking, dyslipidemia, obesity, di-
abetes mellitus (DM), hypertension (HT), and va-
rious inflammatory and infectious disorders may
be the accelerating causes of the systemic process.
Such preventable causes of the systemic atheroscle-
rosis are mainly collected under the heading of me-
tabolic syndrome (7-11), which is characterized by
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reversible risk factors including overweight, dysli-
pidemia, elevated BP, and insulin resistance for the
development of terminal diseases such as obesity,
HT, DM, peripheric artery disease, coronary heart
disease, COPD, cirrhosis, CKD, and stroke (12,13).
Due to the hard and sickle shaped erythrocytes,
SCDs may also be a strong risk factor for chronic
endothelial damage and atherosclerosis that may
cause early aging and death.

Painful crises are the most common and disab-
ling symptoms of the SCDs. Although some aut-
hors reported that pain itself may not be directly life
threatening (14), infections are the most common
precipitating factors of the painful crises. Additio-
nally, the crises probably develop due to the tissue
hypoxia which is secondary to an accelerated en-
dothelial damage induced by an accelerated sick-
ling process. So the risk of mortality is significantly
higher during the crises. On the other hand, whet-
her leukocytosis contributes to the pathogenesis of
the painful crises by releasing cytotoxic enzymes
is unknown. The adverse actions of neutrophils on
endothelium are of particular interest with regard to
the cerebrovascular diseases in SCDs. For example,
leukocytosis even in the absence of any infection
was an independent predictor of the severity of the
disease (15), and it was associated with the risk of
stroke in a cohort of Jamaican patients (16). Occ-
lusions 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. Due to
the severity of pain, narcotic analgesics are usually
required to control them (17), but according to our
practice, 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 and
sepsis induced multiorgan failures on chronic ba-
ckground of SCDs.

Because of the repeated infarctions and sub-
sequent fibrosis, the spleen is commonly very
small in adults. Eventually, a functional and ana-
tomic asplenism develop due to the decreased an-
tibody production, prevented opsonization, and
reticuloendothelial dysfunction. Similarly, paral-
lel to the higher wbc and platelet counts and the
lower mean hematocrit value, the significantly
higher prevalence of autosplenectomy may be
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another indicator of the severity of chronic inf-
lammatory process in SCA cases alone. The sig-
nificantly lower wbc and platelet counts in SCDs
with thalassemias group could not be explained by
hypersplenism which is much more common in
such cases, since the mean hematocrit value was
significantly higher as an opposite finding to the
hypersplenism in them. The terminal consequen-
ce of the asplenism is an increased risk of infecti-
ons, particularly with Streptococcus pneumoniae,
Haemophilus influenzae, and Neisseria meningi-
tidis like encapsulated bacteria. Thus, infections,
especially pneumococcal infections, are common
in early childhood, and are associated with a high
mortality rate. The causes of death were infecti-
on in 56% of infants in a previous study (15). In
another study, the peak incidence of death among
children occured between 1 and 3 years of age,
and the deaths among patients less than 20 years
were predominantly caused by pneumococcal
sepsis (18). As also observed in the present study,
SCDs cases, even those who appear relatively fit,
are susceptible to sepsis induced multiorgan fai-
lure and sudden death during acute crises on the
ground of generalized immunosuppression.

SCDs can affect nearly all organ systems of
the body (19-20). Even there was a patient with
sickle cell retinopathy induced severe vision loss
among our study cases. Eventually, the mean sur-
vival was 42 years for males and 48 years for fe-
males in the literature (8), whereas it was 27 and
33 years in the two groups in the present study.
The great differences about the survival between
the literature and Turkey should be searched with
further studies, but may be secondary to the initia-
tion of hydroxyurea treatment in early life in deve-
loped countries. 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 ca-
ses (21). On the other hand, as an opposite finding
to some other reports (22-23), the mean heights
were nearly similar in the SCDs and control cases
in the above study (21). Probably due to the lower
mean body weight and BMI, mean values of the
low density lipoprotein cholesterol, alanine ami-
notransferase, and systolic and diastolic BPs were
also lower in the SCDs cases (21), which can be
explained by the metabolic syndrome (24-26).
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As a conclusion, the relatively suppressed he-
moglobin S synthesis in SCDs with thalassemias
cases may decrease sickle cell-induced chronic
endothelial damage and inflammation, and all the
terminal consequences of SCDs. The higher wbc
and platelet counts and the lower mean hemato-
crit value may also indicate the severity of chronic
inflammatory process and secondary anemia in
SCA cases alone.
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Abstract

The bone of an adult undergoes a constant re-
modelling. The bone formation and resorption
processes compensate each other. In pathologi-
cal conditions the resorption can overbalance the
bone formation. Many enzymes and cells partici-
pate in this process. Periodontal diseases can lead
to bone resorption, slow loss of the bone structure
and as a result the tooth loss. The clinical medicine
has been dealing with the problem of bone meta-
bolism for many years. On the other hand, few re-
search studies on biochemical markers evaluating
the level of bone resorption and formation can be
found in the dental literature. Therefore we deci-
ded to evaluate the level of two bone formation
markers (osteocalcin and PINP) and one resorpti-
on marker (CTx) in patients with the periodontal
diseases. 29 patients with the periodontal disease
(chronic periodontitis) and 28 healthy volunteers
(without any periodontal disease) were examined.
The clinical periodontal status was assessed. The
abovementioned bone metabolism markers were
investigated using the electrochemiluminescence
method. A statistical analysis did not show any
differences in the levels of these markers. Howe-
ver, a positive correlation between the osteocalcin,
the PINP and the CTx was found.

Key words: Periodontal disease, bone resorpti-
on and formation markers.

Introduction

The bone in adult individuals undergoes a con-
stant remodelling. In normal conditions there is a
dynamic equilibrium between the bone resorpti-
on and formation. The bone turnover markers are
enzymes and proteins released to the circulation du-
ring bone formation and fragments of the bone ma-
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trix developed during bone resorption (1,2). Using
biochemical methods the bone metabolism indices
can be evaluated. They are divided into two groups:
bone formation and resorption markers (3).

The bone formation markers include the osteo-
calcin (BGP) (4,5). It is a specific, non-collage-
nous bone matrix protein which is synthesized by
osteoblasts and odontoblasts. A portion of the BGP
which has not been deposited in the bone matrix is
released to the blood where it can be detected. The
function of the osteocalcin in the bone tissue has not
been completely explained. The in vivo and in vitro
studies conducted so far suggested its participation
in the chemotaxis of osteoclasts, their migration and
adhesion to the mineralized bone surface. This pro-
tein influences the nature of the morphotic structure
of osteoclasts and their resorptive function (6,7,8).
The calcium ion affinity of the osteocalcin enables
it to influence the process of bone matrix minera-
lization. About 10% of synthesized osteocalcin is
released to the circulation, and then excreted with
the urine. The concentration of osteocalcin can be
determined in the serum and the urine using the ra-
dioimmunological and immunoenzymatic method
(5,9). This is a sensitive specific test which can eva-
luate the bone formation. The second marker eva-
luating the bone formation is the Procollagen type
I N-terminal Propeptide (PINP). It is released from
the Procollagen type I Aminoterminal Propeptide.
It can be determined using the radioimmunological
method (10, 11, 12).

From many tests used for the evaluation of re-
sorption the C-terminal cross-linking telopeptide of
the type I collagen alpha chain (CTx) is worth men-
tioning (13). The CTx assay in the serum allows
obtaining a positive response to therapy as early as
within 4-8 weeks from its beginning. In case of the
osteopenia and osteoporosis therapy it provides the
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information whether or not the chosen method of
treatment is right or how it can be corrected. The
CTx is released during the degradation of collagen
and excreted through the kidneys. This marker is
not specific for the bone tissue, yet it is more dia-
gnostically sensitive and specific than other indices,
such as pyridinoline and deoxypyridinoline (12).

Aim of the paper

The authors decided to evaluate how bone tur-
nover metabolites act in the periodontal diseases
and to compare these values with the level of va-
lues obtained in generally healthy individuals wit-
hout any periodontal disease.

The biochemical tests concerned two bone for-
mation markers: the osteocalcin and the PINP as
well as the bone resorption marker (CTx).

Material and methods

The clinical population consisted of periodontal
disease patients treated in a periodontal clinic (29
individuals) aged between 22 and 74 years, 51.4
on average. The approval of the Bioethical Com-
mittee to conduct the study was obtained. The pa-
tients agreed in writing to the clinical examination
and to taking a blood sample for the biochemical
tests. The reference population consisted of 28 ge-
nerally healthy individuals without any periodon-
tal disease, the staff of dentistry departments aged
between 28 and 63 years, average age 41.5 years.

The periodontal examination comprised:

1. The measurement of the simplified O’Leary
Plaque Index (PI) (the sum of all surfaces
with dental plaque/ sum of all examined
surfaces x 100%).

2. The assessment of the Ainamo and Bay
Bleeding Index (BI): the sum of all surfaces
in which bleeding occurred/the sum of all
examined surfaces x100%), the bleeding
index was measured at six measuring points —
mesially, medially and distally for the labial/
buccal and lingual/palatal surface of all teeth.

3. The clinical gingival status was evaluated
using the Loe and Silness Gingival Index
(GI) by assessing the gingiva with all teeth
present in the oral cavity, by examining four
gingival surfaces surrounding a tooth, i.e. the
buccal, lingual, mesial and distal surfaces.
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The gingival status evaluation criteria in
this index are entirely based on clinical qu-
alitative changes in the gingival tissues and
are as follows: 0- the absence of gingivitis
symptoms, the absence of any pathological
change in the colour of the gums, 1- a mild
gingivitis with a small change in the colour
of the gums, a mild change in the structu-
re of the gingival tissue, the absence of
bleeding on probing, 2- a moderate gingi-
vitis: redness, swelling, shiny appearance
and hypertrophy of the gums, bleeding on
pressure or probing, 3- a serious gingivitis
manifesting itself in a considerable redne-
ss, swelling, ulceration and the susceptibi-
lity to spontaneous bleeding.

4. The average Pocket Depth (PD), a value
measured from the bottom of a periodontal
pocket to the edge of the free gingiva,
given in mm.

5. Theaverage level of the Clinical Attachment
Loss (CAL), a value measured from the
bottom of a periodontal pocket to the
cement-enamel junction, given in mm.

The PD and CAL values were measured at six
measuring points.

For the evaluation of the periodontal status
(items 4 and 5) the PD and CAL percentages with
the value equal to or higher than 6 mm were used.

The biochemical tests were carried out at the
Department of Laboratory Paediatric Diagnostics
of the Medical University of Bialystok. The labo-
ratory tests concerned two bone formation mar-
kers: the osteocalcin and the PINP (Procollagen
type I N-terminal Propeptide) as well as the bone
resorption marker - CTx (C-terminal cross-linking
telopeptide of the type I collagen alpha chain, B-
Cross Laps). The osteocalcin, PINP and B-Cro-
ss Laps (CTx) were determined by means of the
electrochemiluminescence method using strepta-
vidin- and ruthenium compound-coated magnetic
particles on the Cobas e411 apparatus of Hitachi.

Statistical tests

For the evaluation of the level of bone metabo-
lism markers in the blood serum the IBM SPSS
Statistics 20.0 program was used. The analysed pa-
rameters were described by specifying the arithme-
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tic mean (X), the standard deviation (SD), the mi-
nimum and maximum values, and the percentages
(%). The Mann-Whitney Test and the Spearman’s
nonparametric correlations were used. The results
of the statistical tests were found significant at the
level of p<0.05.

Results

Clinical periodontal examination

Chronic periodontitis was diagnosed in all pa-
tients qualified for the study. The periodontal sta-
tus is shown in Table 1. The Plaque Index was be-
tween 23.7% and 99.3% (mean 60.24%). The BI
was between 9.8 and 94.79% (mean 66.27%). The
Gingival Index was between 0.49 and 3.0 (mean
2.15) — this index evaluates the gingiva only. In the
evaluation of the PD and the CAL the percentage
of teeth where the attachment loss and the depth
of periodontal pockets was equal to or more than 6
mm was taken into consideration. Such progression
of the periodontal destruction affected all subjects.
Advanced periodontal diseases were found in the
range from 3.84% to 100% (mean 47.78%).

Laboratory test results

The level of concentration of the osteocalcin
in the control group was 22.31 ng/ml, and in the
periodontal disease group 23.5 ng/ml. The differ-
ences were not statistically significant. The PINP
concentration in the control group was 46.71 ng/
ml, whereas in the periodontal disease group this
value was slightly lower — 43.63 ng/ml. The differ-
ences were not statistically significant. The level of
B-Cross Laps in the periodontal disease group of
0.23 ng/ml was slightly higher than in the control
group — 0.19 ng/ml (Table 2). The differences were
not statistically significant. However, a positive cor-
relation between the osteocalcin, the PINP and the
B-Cross Laps occurred both in the control group
(Table 3) and in the periodontal disease group (Ta-
ble 4). A positive correlation occurred also in both
groups together (Table 5). The correlation did not
depend on the degree of progression of the peri-
odontal disease or the number of teeth present in
the oral cavity (Table 6).

Table 1. Periodontal status in the clinical population

Group n Mean Stand. deviat. Minimum Median Maximum
PI [%] 29 60.24 214 23.7 59 99.3
GI 29 2.15 0.69 0.49 2.25 3.00
BI[%] 29 66.27 21.82 9.80 71.25 94.79
PD, CAL [%] 29 47.78 27.57 3.84 41.66 100.00
Number of teeth 29 22.72 4.95 12.00 23.00 28.00

Table 2. Comparison of the level of osteocalcin, PINP and CTXx in the clinical population (with the pe-

riodontal disease) and the control group (ng/ml)

Group n Mean Stand. dev. | Minimum Median | Maximum p*
Control 28 22.31 7.95 11.54 20.79 45.55
Osteocalcin | Perio. dis. 29 23.54 10.39 12.67 21.15 67.33 0.779
Total 57 22.94 9.23 11.54 20.96 67.33
Control 28 46.71 19.98 21.19 40.57 106.10
PINP Perio.dis. | 29 | 43.63 14.75 21.50 40.71 82.66 0.744
Total 57 | 45.12 17.38 21.19 40.57 106.10
Control 28 0.19 0.14 0.05 0.16 0.78
CROSSL  |Perio.dis. | 29 0.23 0.21 0.01 0.17 1.19 0.455
Total 58 0.21 0.18 0.01 0.17 1.19

* Mann-Whitney Test
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Table 3. Spearman’s nonparametric correlations in the control group among osteocalcin, PINP and

CROSSL
Group Osteocalcin PINP CROSSL
Osteocalcin r 1.00 0.84 0.78
P 0.000 0.000
r 0.84 1.00 0.81
PINP P 0.000 0.000
r 0.78 0.81 1.00
CROSSL p 0.000 0.000
Table 4. Spearman's nonparametric correlations in the periodontal disease group among osteocalcin,
PINP and CROSSL
Group Osteocalcin PINP CROSSL
Osteocalein r 1.00 0.65 0.55
p 0.000 0.002
r 0.65 1.00 0.44
PINP p 0.000 0.014
r 0.55 0.44 1.00
CROSSL p 0.002 0.014
Table 5. Spearman's nonparametric correlations in both groups together (control group and periodon-
tal disease group)
Group Osteocalcin PINP CROSSL
Osteocalein r 1.00 0.74 0.66
p 0.000 0.000
r 0.74 1.00 0.61
PINP P 0.000 0.000
r 0.66 0.61 1.00
CROSSL p 0.000 0.000
Table 6. Spearman’s nonparametric correlations between the bone metabolism parameters and the
periodontal status
Group Osteocalcin PINP CROSSL
PI r 0.07 0.03 0.00
p 0.737 0.879 0.986
Gl r -0.02 0.02 0.31
p 0.920 0.934 0.097
BI r -0.08 0.00 0.18
p 0.676 0.996 0.338
r -0.24 -0.26 -0.15
PD/CAL p 0.201 0.171 0.427
r -0.22 0.17 -0.18
Number of tecth P 0.258 0.387 0.344
Discussion anced by the periods of inhibition of the disease

Undoubtedly, in the course of the periodon-
tal disease there are periods of connective tissue
collagen destruction, bone resorption and periods
when these destruction processes are overbal-

process, and even the periods of bone tissue recon-
struction. The periodontal disease patients were
qualified for the study when they reported for the
specialist treatment. If a repeat test of the bone
metabolism markers was conducted, it could pro-
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vide an evaluation of the biochemical processes
occurring in the alveolar bone and a prognosis of
the treatment result. The clinical usability of bone
markers has been documented and is accepted by
doctors of different specialities. In medicine, the
bone metabolism is evaluated in the monitoring of
metabolic disorders (14).

The tests of the level of bone turnover markers
are used in the diagnostics, treatment and monito-
ring of osteoporosis and osteopenia (3, 4,9, 11). In
orthopaedics, such tests are employed for the evalu-
ation of bone healing after the use of endoprosthe-
ses (12). In the evaluation of cancer metastases, the
bone turnover markers allow an early diagnosis of
bone metastases of a breast, lung, thyroid, kidney
and prostate cancer (10, 15,16). The publications
evaluating the concentration of bone metabolism
markers in the course of oral diseases: in the cour-
se of the mandibular fracture treatment (17,18,19)
and in the orthodontic treatment, where as a result
of the treatment with an active orthodontic applian-
ce a remodelling of the alveolar process occurred
(12,13), have appeared for some time. The Maxillo-
facial Surgery Centre of the Medical University
of Bialystok used the test of the bone metabolism
markers in the evaluation of the healing process of
mandibular fractures in men depending on the tre-
atment applied (17, 18, 19).

Our research is difficult to compare with the
research of other authors concerning the level of
these biochemical metabolites in the periodontal
diseases because no such research has been con-
ducted as yet. This method seems to complement
the diagnostic methods which allow evaluating
both the activity of the disease process and the tre-
atment results. From the literature appears that in
view of a broad range of normal values it is ne-
cessary to determine reference values for these
indices (14). It is related to the fact that the level
of bone turnover markers depends on the age, gen-
der, and hormonal and nutritional status (14).
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Abstract

Introduction: Treatment in thyroid function
disorders, which lead to clinical hypothyroidism,
is replacement with Levothyroxine. This study in-
vestigated the effect of long-term levothyroxine
on vitamin D metabolism and bone mineral den-
sity in children.

Materials and Methods: Twenty-seven chil-
dren with hypothyroidism receiving levothyrox-
ine therapy, and 21 healthy controls were enrolled.
Calcium, phosphorus, alkaline phosphatase, para-
thormone and 25 hydroxy vitamin D levels were
measured from serum specimens collected from
the study and control groups. DEXA scans were
performed and t scores determined.

Results: A statistically significant difference
was determined between the study group and con-
trol group vitamin D levels (p<0.05), but no sta-
tistically significant difference was determined in
terms of t scores (p>0.05)

Discussion: Long-term therapies can affect vi-
tamin D levels and impair bone health in later pe-
riods. Bone mineral density analysis would seem
to be useful in long-term therapies.

Key Words: Levothyroxine, child, vitamin D,
bone mineral density.

Introduction

Thyroid hormones affect the growth and deve-
lopment of the skeletal system. They exhibit these
effects through osteoclastic and osteoblastic activi-
ties in the bones. However, their effects on osteocla-
sts are more dominant and they increase bone resor-
ption. Thyrotoxicosis accelerates bone maturation
in children in particular and may cause retardation
in growth and skeletal system development (1).

Various diseases give rise to thyroid dysfunc-
tion, the clinical picture generally taking the form
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of hypothyroidism (2, 3). The aim in hypothyroi-
dism treatment is to replace the deficient thyroid
hormone at an appropriate dosage. Patients must
be monitored at frequent intervals during thyroid
hormone replacement therapy (4).

The effect on bone health and vitamin D me-
tabolism of the levothyroxine used in treatment
is the subject of debate. Studies with adults have
shown that levothyroxine used in suppression do-
ses has negative effects on bone mineral density
(BMD). Some studies show that when given in a
maintenance dose levothyroxine has no negative
effects on bone health, while other studies have
reported negative effects (5-7).

Our scan of the literature revealed a lack of
sufficient information regarding thyroid hormone
replacement therapy, BMD and vitamin D in chil-
dren. The purpose of this study was to investigate
the effects of levothyroxine on vitamin D levels
and BMD in childhood.

Materials and methods

Twenty-seven children with hypothyroiditis
(study group) under observation by the Atatiirk
University Department of Pediatric Endocrinol-
ogy, Erzurum, Turkey and 21 healthy children
(control group) were enrolled in the study. Ethi-
cal Committee approval was obtained before the
study began. Informed consent forms were re-
ceived from the parents of all participants.

Children were deemed eligible for inclusion
when they were aged 6 to 18 years Patients and
healthy groups have same parameters. The children
that were sex and age-matched selected as controls.
The children in the control group were from the
same geographical area, and they were admitted
to the pediatric out-patient clinic for other reasons
than systemic problems. Controls were similar to
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patients except for levotiroxin therapy. We viewed
the records of all patients and looked at the fol-
lowing details: age of onset; how long drug used;
laboratory parameters that included Calcium (Ca),
Phophorus (P), alcaline phosphatase (ALP), Parat-
hormone (PTH), 250HD. All patients in the study
group were selected from those regularly attend-
ing check-ups and whose growth parameters were
within normal limits. Patients with hypothyroidism
received levothyroxine replacement therapy for dif-
ferent periods at a dosage of 2-4 mg/kg.

The exclusion criteria were use of any medica-
tions known to interfere with liver or renal functi-
ons and thyroid functions, thyroid, kidney or liver
disease, endocrine disorders .

Blood sample was obtained from patients after
least 4 months after levotiroxine treatment started
diagnosed, between 8:00 and 10:00 am after 12- h
fasting. to avoid diurnal variations.

All blood samples were stored at -40 °C until
analysis. In accordance with laboratory reference
values, normal serum values were determined at
8.8-10.8 for Calcium (Ca) 2.8-6.0 for Phosphorus
(P) and 75-400 for alkaline phosphatase (ALP).

In terms of group 250HD levels, 15 ng/mL and
below was classified as severe deficiency, 15-20
ng/mL as deficiency and values of 20 ng/mL and
above as normal (8). All the tests were performed
according to the manufacturer’s instructions.
Serum Calcium (Ca), Phosphorus (P), Alcaline
Phosphatase ALP levels were determined in se-
rum using an Roche Cobas 8000 System (Tokyo,
Japan) with using Roche Diagnostics kits. 250HD
levels (ng/mL) were determined in an E-170 ECL
system (Roche, Japan) with an electrochemilumi-
nescence method. PTH (pg/mL) was measured by
chemiluminescent enzyme immunoassay, IMMU-
LITE (DPC Co, USA) autoanalyzer.

For all patients and controls T score were measu-
red by dual energy X-ray absorptiometry (DEXA)
using the (Hologic QDR 2000). The T-score is the
standard deviation of the individual BMD compa-
red to the mean BMD score of a similar sex-, age-,
weight- and height-matched population. According
to WHO classification, T score >—1 was considered
normal, T score between —1 and —2.5 was conside-
red osteopenia and T score = —2.5 was considered
osteoporosis.

Statistical Analysis

SPSS software package version 18 (SPSS Inc.,
Chicago, IL) was used for statistical analysis. Data
were presented as means + standard error meaning.
Oneway analysis of variance and post-hoc least sig-
nificant difference (LSD) option test were used to
compare between cases and controls and between
the different groups. Pearson chi square test was
used to analyse multiple variants. Significance was
declared at p less-than- or equals slant 0.05.

Results

Twenty-seven children with hypothyroidism
and a control group of 21 healthy individuals were
enrolled. Mean age was 12.1 £ 0.7 in the study
group and 11.8 £ 0.5 in the control group. Four-
teen (51.8 %) of the study group were girls and 13
(48.1 %) boys, compared to 8 (38.1 %) girls and
13 (61.9 %) boys in the control group.

Mean length of levothyroxinee use in the study
group was 7.7 £ 0.5 months (min-max, 4 - 12
months), with a mean dose of 2.7 = 0.13 mg/kg
(min-max, 2-4 mg/kg). The difference between the
vitamin D levels in the study and control groups
was statistically significant (Table 1).

Table 1. Comparison of the study and control group vitamin D levels

Vitamin D
Groups Normal Mild 0 Total P value
/%) /%) Severe (n/%) /%)
I 8 8 11 27
Hypothyroidism %29.6 %29.6 %407 % 100 010"
Control 14 > 2 21 '
% 66.7 % 23.8 %29.5 % 100
Not The Pearson Chi square test was applied. n; number of individuals
*P<0.05 was regarded as significant.
Journal of Society for development in new net environment in B&H 2041
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Table 2. Comparison of the study and control groups in terms of t scores

T score
Groups Normal Osteopenia | Osteoporosis Total P value
(n/%) (n/%) (n/%) (n/%)
. 13 11 3 27
Hypotiroidism % 48.1 % 40.7 % 11.2 % 100 0.251
Control 13 8 0 21
% 61.9 % 38.1 % 0 % 100

Note: The Pearson Chi square test was applied. No. = number of individuals. t scores > -1 were normal, while scores
between (-1) and (-2.5) were regarded as osteopenia and scores <-2.5 as osteoporosis.

P<0.05 was regarded as significant.

Table 3. Comparison of levothyroxine dosage, duration and t scores

T score
Levothyroxine use - -
Normal Osteopenia Osteoporosis
Dosage (mg/kg) 2.57+0.19 2.9+0.22 2.66+0.16
P value - 0.253 0.841
duration (m) 7.53£0.63 7.36+0.6 10.3+1.66
P value - 0.851 0.63

Note: One-way ANOVA followed by the LSD correction test were applied. t scores > -1 were normal, while scores between
(-1) and (-2.5) were regarded as osteopenia and scores <-2.5 as osteoporosis. mg/kg, milligrams per kilogram,; m, months.

P<0.05 was regarded as significant.

Mean parathormone level in the study group
was 39.18 + 1.99 (min-max 26 - 67), and 38.9 +
2.84 (min - max, 26 - 77) in the control group.
The difference was not statistically significant (p
=0.935). Study and control group mean Ca, phos-
phorus (P) and alkaline phosphatase (ALP) values
were 9.4+0.14 and 9.6+0.13; 4.1£0.19 and 5+0.23
and 399.3+22.9 and 227.3£101.1, respectively. In
terms of Ca, there was no statistically significant
difference between the groups (p=0.161). The
differences between the groups in terms of serum
P and ALP were statistically significant, with p va-
lues of p =0.005 and p = 0.0001, respectively.

The difference between the study and control
group in terms of t scores was not statistically si-
gnificant (p = 0.251) (Table 2).

Data for comparison of levothyroxine dosage
and z scores in the study group are given in Table
3. No statistically significant difference in intra-
group levothyroxine use dosage and duration was
determined.

Discussion

Thyroid hormones are associated with skeletal
health. They play a role in bone formation, devel-
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opment, mineralization and remodeling. An excess
of thyroid hormone represents a risk factor for os-
teoporosis by leading to acceleration in the bone
remodeling process. Improvement in BMD takes
place with thyrotoxicosis treatment. Hypothyroid-
ism may also be a risk factor for fractures (9-13).
Treatment in hypothyroidism is long term. De-
pending on diagnosis, treatment generally starts
from the neonatal period. Patients are initially
monitored very closely, but as they grow older
the monitoring intervals are extended. Treatment
compliance problems may arise as the length of
treatment grows. Even if treatments that are in-
terrupted for short periods or used excessively as
length of treatment grows are not reflected in the
laboratory they can still cause long-term patholo-
gies in systems in which thyroid hormones are in-
volved (9, 14). Although there was no statistically
significant difference in terms of BMD between
subjects receiving levothyroxine therapy and the
control group in this study, patients developing os-
teoporosis were identified in the treatment group.
The effect of levothyroxine therapy on BMD is de-
batable. Studies have emphasized that in suppres-
sive doses maintenance therapy that establishes a
disposition to osteoporosis has no effect on BMD
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(12,15-18) . In addition to subclinical or clinical
hypothyroidism being a cause of secondary osteo-
porosis, variations in normal thyroid stimulating
hormone (TSH) values can also cause alterations
in BMD (9,19) . Kisakol G et al. (20) investigated
Ca and bone metabolism in cases with hypothy-
roidism and subclinical hypothyroidism. They
determined that Ca excretion was not affected in
patients with subclinical hypothyroidism, but that
bone turnover decreased. Experimental studies
have also revealed that exogenous thyroid hor-
mones cause a decrease in BMD. It has been re-
ported that this effect can be prevented by reduc-
ing the dosage (21, 22) . If vitamin D deficiency is
not treated it can lead to osteopenia and osteopo-
rosis. Studies have shown low vitamin D levels in
Hashimoto’s thyroiditis and have emphasized that
vitamin D is a factor that can lead to Hashimoto’s
thyroiditis through the immune system (23,24).

Vitamin D levels in the group receiving levothy-
roxine therapy in our study were significantly low.
levothyroxine and vitamin D being metabolized in
the liver may have led to this picture. Levothyrox-
ine therapy can also increase the risk of fracture in
subjects with a tendency to osteoporosis.

There are various limitations to our study. For
ethical reasons, blood specimens were collected
only once. Again for ethical reasons, the patient
number had to be restricted. Although the study
and control groups were selected from individu-
als with the same demographic and geographical
characteristics, complete homogeneity in dietary
and social conditions that might affect vitamin D
levels in particular could not be established.

In conclusion, the side-effects of levothyroxine
therapy need to be well known. Long-term thera-
pies can affect vitamin D levels and impair sub-
sequent bone health. BMD should be evaluated
in long-term therapies. In cases where a decrease
in BMD is identified, in the absence of any other
cause, the possibility of this being due to levothy-
roxine therapy must be considered.

10.
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Abstract

Introduction: In this study, it was aimed to
investigate effects of femoral nerve block (FNB)
performed before surgery on requirement of intra-
operative propofol and consumption of tramadol
hydrochloride used for postoperative analgesia.

Methods: After obtaining approval of Ethics
Committee and informed consent, 40 adult patients
(ASA I-II) undergoing elective knee arthroscopy
were included to the study. Patients were randomly
assigned into 2 groups by sealed envelope method.
Patient-controlled analgesia (PCA) was used in
Group I (n=20), whereas femoral nerve block plus
PCA in Group II (n=20). Anesthesia induction was
achieved by propofol and remifentanil in all pati-
ents. Rocuronium was used for muscle relaxation
during induction. Anesthesia was maintained by
50% O2: Air mixture as well as intravenous pro-
pofol and remifentanil infusions. BIS values were
maintained in the range of 40 to 60. Vital signs were
recorded at perioperative and postoperative period.

Discussion: No significant difference was de-
tected in propofol and remifentanil doses used
between groups (p>0.05). Although infusion ma-
intenance dose of propofol was lower in group II
(548.52 mg) than group I (666.25 mg), difference
was insignificant (p>0.05). When postoperative
VAS scores was considered in all time points, a
significant difference was found between groups
(p<0.01). A significant difference was found in
the total consumption of tramadol hydrochloride
between groups (p<0.05). Patients in group II con-
sumed significantly lower amounts of tramadol
hydrochloride when compared to those in group I
(158.07 mg vs. 197.66 mg, respectively).

Conclusion: According to these results, we
think that preemptive FNB is insufficient to re-
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duce anesthetic consumption induced by surgical
stimulation; however, it is effective in analgesia in
early period after surgery in knee arthroscopy.

Key words: Tramadol, propofol, femoral ner-
ve, arthroscopy, analgesia.

Introduction

Outpatient procedures are preferred due to decre-
ased length of hospital stay, cost and risk of hospital
acquired infections (1-3). Knee arthroscopy is one
of the most common outpatient procedures. Thus,
short-acting anesthetic agents should be selected
for early ambulation in knee arthroscopies. In addi-
tion, postoperative pain, nausea and vomiting have
to be effectively managed (4-7). It has been shown
that preoperative nerve blocks or use of analgesics
may prevent central hyperexcitability induced by
surgical trauma. However, since peripheral and
central sensitization will continue as stimuli arising
from surgical areas continue, postoperative analge-
sia should be balanced in association to preemptive
analgesia (8-10). In the present study, it was aimed
to investigate effects of femoral nerve block (FNB)
performed before surgery on requirement of intra-
operative propofol and consumption of tramadol
hydrochloride used for postoperative analgesia.

Patients and Methods

After obtaining approval of Ethics Committee
and informed consent, it was planned to recruit
40 adult patients (ASA I-II) who were scheduled
for elective knee arthroscopy. Patients with neuro-
muscular disorder, liver and kidney dysfunction,
previous history of opiate use, peripheral neuro-
pathy and allergy to drugs evaluated were exclu-
ded. Preoperative assessments were performed
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on the day before surgery; and verbal and written
consents were obtained after informed about stu-
dy. In addition, information about visual analog
scale (VAS) and patient-controlled analgesia met-
hod were reminded to all patients before surgery.
After sedation with 0.03 mg/kg IV midazolam
given 30 minutes before operation, patients were
transported to operation room; standard monito-
ring with heart rate (HR), non-invasive blood pre-
ssure (NIBP), peripheral oxygen saturation (Sp0,)
and bispectral index (BIS) was initiated and ba-
seline values were recorded (Infinity® Kappa Pa-
tient Monitor-Draeger, Germany). Patients were
randomly assigned into 2 groups by sealed enve-
lope method. Patient-controlled analgesia (PCA)
was used in Group I (n=20), whereas femoral
nerve block plus PCA in Group II (n=20). In both
groups, 50 mg tramadol hydrochloride was admi-
nistered 15 minutes before the end of operation
according to PCA (Bodyguard — 575, Pain Mana-
ger) protocol. PCA settings were as follows: bo-
lus dose, 20 mg; lock-out interval, 15 minutes; 4
hours limit, 200 mg; no basal infusion. In the gro-
up I1, ultrasound-guided (Vivid e, GE Healthcare)
femoral nerve block was performed via inguinal
paravascular technique 30 minutes before surgery.
After achieving aseptic and antiseptic conditions,
femoral nerve was localized via peripheral nerve
stimulatory (Stimuplex HNS12, Braun) using a
22G/50 mm, peripheral nerve stimulatory needle
under (Stimuplex D,Braun, Germany) ultrasound
guidance, while patient was in the supine position.
Thirty ml 0.25% levobupivacaine was given with
negative aspiration in every 5 ml in the presen-
ce of ongoing contractions in quadriceps femoris
muscle at 0.5 mA. Diffusion of local anesthetic
around nerve was observed on sonography. Effi-
ciency of femoral block was confirmed by decrea-
sed sensation at anterior areas of thigh region and
occurrence of motor block in quadriceps femoris
muscle. In all patients, standard anesthesia tech-
nique was used. Anesthesia induction was achie-
ved by propofol (2 mg/kg) and remifentanil (1 pg/
kg/min). Rocuronium (0.06 mg/kg) was used for
muscle relaxation during induction. Maintenance
anesthesia was initiated by propofol (100 ng/kg/
min), remifentanil (0.1 pg/kg/min) and 50% O2:
air mixture. Mechanical ventilation, respiratory
volume and frequency were performed as mainta-
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ining end-tidal carbon dioxide (PETCO,) between
30 to 35 mmHg. BIS values were maintained in
the range of 40 to 60 during anesthesia in patients
in which BIS monitoring (Infinity BISx Smar-
tPod-Draeger, Germany) was performed. When
BIS value increased above 60, 10 p/kg/min incre-
ments of propofol concentration was made, while
decrements of 10 p/kg/min was made in every 5
minutes when BIS value decreased below 40. Du-
ring skin suturing, propofol and remifentanil in-
fusions were discontinued. Tourniquet was used in
all cases to achieve better surgical exposure. PCA
protocol was initiated at postoperative period in
all patients. Pain was assessed by blinded pain
staff via VAS (0: no pain; 10: worst pain experi-
enced). It was planned to administer an additional
tramadol hydrochloride bolus of 20 mg in patients
with VAS score>4. At perioperative period, HR,
NIBP, SpO, and BIS values at baseline (after seda-
tion), before intubation after anesthesia induction
and on minutes 1, 10, 30 and 60 after intubation
were recorded. At postoperative period, pain sco-
res as well as HR, NIBP, respiration rate, sedation
score (1: anxious, agitated; 2: calm, cooperati-
ve; 3: response to verbal stimulus; 4: response to
physical stimulus; 5: response to painful stimulus;
6: no response to painful stimuli) at hours 0.5, 1,
2, 4 and 6 and postoperative nausea and vomi-
ting were recorded. Bradycardia was defined as
HR<50, while decrease of mean arterial pressure
(MAP) greater than 30% of baseline as hypotensi-
on and respiration rate below 8/min as respiratory
depression. It was planned to administer 10 mg IV
metoclopramide in the presence of severe nausea-
vomiting; 0.1 mg IV naloxone (every 2-3 minu-
tes until response was achieved) in the presence
of respiratory depression; 0.5 mg IV atropine in
case of bradycardia; and 500 mL rapid crystalloid
infusion, if no response, 10 mg IV ephedrine in
case of hypotension. As surgical procedures were
performed in outpatient basis and PCA protocol
cannot be administered at out-of-hospital settings,
postoperative pain assessments were limited with
6 hours. PCA protocol was continued in patients
staying in hospital in subsequent hours, while 500
mg PO paracetamol (q8 hours) was recommended
to those discharged.
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Statistical Analysis

Statistical analyses were performed by using
SPSS version 13.0 (Statistical Package for Social
Sciences). The power of this study is above 90%
according to power calculations. ANOVA test was
used in repeated measurements, while paired sam-
ple t test to compare changes over time. Results
were expressed as mean + SE. p<0.05 was consid-
ered as significant.

Results

Overall, 40 patients were included to the study.
No significant difference was detected in age,
height, weight, gender, duration of operation and
duration of anesthesia between groups (Table 1)
(p>0.05). No significant difference was found be-
tween groups regarding induction dose of propo-
fol, infusion maintenance dose of propofol, induc-
tion dose of remifentanil and infusion maintenance
dose of remifentanil (Table 2) (P>0.05). Although
infusion maintenance dose of propofol was lower
in group II (548.52 mg) than group 1 (666.25),
difference was insignificant (Table 2) (p=0.150).
Figure 1 presents VAS scores on hours 0.5, 1, 2,
4 and 6 after surgery. When all time points were
compared, a significant difference was found be-
tween groups (p=0.007, p<0.01). A significant dif-
ference was found in the consumption of tramadol
hydrochloride between groups. Patients in group
11 (158.07) consumed significantly lower amounts

Table 1. Demographic data (Mean+SD)

of tramadol hydrochloride when compared to
those in group I (197.66 mg) (Figure 2; p=0.021,
p<0.05). When HR (p=0.147), MAP (p=0.191)
and BIS values (p=0.068) at baseline, before in-
tubation, after intubation and on minutes 1, 10,
30 and 60 after surgery were compared between
groups, no significant difference was detected. No
significant difference was found in HR (p=0.930),
MAP (p=0.147) and sedation (p=1.0) values
on hours 0.5, 1, 2, 4 and 6 after surgery among
groups. In Group 1, there was nausea in 3 patients
and vomiting in 1 patient at postoperative period,
while there was nausea in 4 patients, but there was
no patient with vomiting. In these patients, 10 mg
IV metochlopramide was used. No hypotension,
bradycardia or respiratory depression requiring
treatment was observed in both groups.
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Figure 1. Postoperative VAS scores was statisti-
cally lower in group II than group I (p< 0.01).

Group I (n=20) Group II (n=20) P
Age (yr) 3744123 36.7+12.8 0.872
Weight (kg) 784+11.6 78.0+13.9 0912
Height (cm) 171.9+£9.3 168.1 +6.2 0.139
Gender (F/M) 7/13 8/12
Duration of surgery (min) 71.2+26.6 70.2 +£26.6 0.911
Duration of anaesthesia (min) 85.9£28.5 85.9+£30.1 1.0

p> 0.05; F: Females; M: Males; Grup I: PCA group, Groupll: Femoral nerve block+PCA group

Table 2. Groups consumed doses of propofol and remifentanil (Mean+SD)

Group I (n=20) Group II (n=20) P
Induction dose of Propofol (mg) 156.6 £23.2 156.0+27.9 0.912
Induction dose of Remifentanil (ug) 784 +11.6 78.0+13.9 0.912
Maintenance dose of Propofol (mg) 666.2 +285.9 548.5+2164 0.150
Maintenance dose of Remifentanil (ug) 576.9+232.5 553.1+240.3 0.752
p> 0.05; Group I: PCA group, Group II: Femoral nerve block+PCA group
Journal of Society for development in new net environment in B&H 2047
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Figure 2. Patients in group Il consumed signifi-
cantly lower amounts of tramadol hydrochloride
when compared to those in group I (p< 0.05)

Discussion

Postoperative pain is one of the most common-
ly encountered problems in outpatient procedures.
Sufficient postoperative analgesia facilitates and
accelerated early rehabilitation (11, 12). It is now
known that development of postoperative pain can
be dramatically controlled by providing sufficient
preoperative pain control. To this end, it is aimed
to block nosiseptive impulses before surgical in-
tervention by using analgesic methods at preop-
erative or perioperative and to achieve analgesia at
intraoperative and postoperative period (8-10). In
the present study, we performed a femoral nerve
block before surgery in knee arthroscopy in outpa-
tient basis. We assessed requirement of intraopera-
tive propofol, postoperative pain levels and post-
operative tramadol hydrochloride consumption in
these patients. We considered that anesthesia depth
was similar between groups in this study, as there
was no significant difference in hemodynamic pa-
rameters and BIS values during intraoperative pe-
riod. Intraoperative propofol consumption was de-
creased in the group received femoral nerve block
when compared to the group which did not. How-
ever, this reduction failed to reach statistical signif-
icance. Presumably, pneumatic tourniquet used at
thigh level and sensorial innervations of posterior
areas of thigh and knee region by sciatic nerve and
its branches prevented further decrease in propo-
fol consumption by causing intraoperative nosi-
septive impulses arising from these regions. How-
ever, reduction in the consumption of propofol
may be caused by sensorial block at anterior areas
of thigh and knee region resulted from preemp-
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tive femoral block. On the other hand, somewhat
decrease in propofol consumption in the FNB
group may be important in outpatient patients,
despite it was statistically insignificance. Advan-
tage of early ambulation which can be achieved
by lower amounts of anesthetic agent should not
be ignored. Although there are reports suggesting
that FNB has no effect on postoperative analge-
sia in patients undergoing knee surgery, it is usu-
ally considered as effective in literature (13-18).
In a study on patients underwent anterior cruci-
ate ligament reconstruction, Edkin et al. proposed
that 92% of the in-patients who received a single
dose FNB didn’t need parenteral opiates within
first 24 hours after surgery (16). In agreement to
our study, Peng et al. reported that FNB decreased
pain score and opiate consumption within first 18
hours after surgery (17). In the studies, FNB pro-
vided better analgesic efficiency when compared
to opiates administered by PCA and NSAIDs in
patients underwent arthroscopic knee surgery (18,
19). In a study by Rosaeg et al. in which preemp-
tive efficiency of multimodal analgesia regimen
consisting from NSAIDs, intraarticular injection
and FNB was evaluated, authors applied this regi-
men 15 minutes before and after skin closure and
reported that pain score and opiate consumption at
recovery room was decreased by multimodal an-
algesia regimen (20). In our study, we performed
FNB before surgical intervention in order to take
advantage of preemptive analgesia. Postoperative
pain should be adequately relieved at early period
to achieve success in outpatient procedures. In ad-
dition, it has been reported that preemptive anal-
gesia techniques have a role not only in the control
of postoperative pain but also in the prevention of
neuropathic pain which may continue weeks to
months after surgery (21, 22). Mulroy et al. report-
ed that FNB added to multimodal analgesic regi-
men which consisted of NSAI drug and cold appli-
cation provided better analgesia in postoperative
period in patients underwent arthroscopic knee
surgery (23). Again, Williams et al. reported that
FNB by a single injection as a part of multimodal
treatment helps early postoperative analgesia in
patients undergoing outpatient procedures (24). In
agreement to above-mentioned studies, tramadol
hydrochloride consumption was decreased and
lower pain scores were achieved by preemptive
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FNB used as a part of multimodal analgesia regi-
men in the present study. We think that it is impor-
tant to reduce opiate dose in outpatients who will
be discharged to home on the same day, since par-
enteral opiate use and PCA protocol can be prob-
lematic at home. After knee surgery, intraarticular
local anesthetic injections are also widely used
as a part of multimodal analgesia regimen. How-
ever, in a study by Iskandar et al., it was reported
that FNB provided better analgesia in addition to
decreased morphine consumption, vomiting and
incidence of sedation in arthroscopic knee surger-
ies (11). In outpatient procedures, the second most
important problem is postoperative nausea and
vomiting (PONV). Several factors including an-
esthesia technique, type of surgery, opiate use, age
and gender affects PONV incidence (6, 25, 26).
In the literature, it has been reported that selec-
tion of total intravenous anesthesia (TIVA) rather
than inhalation anesthesia and using propofol as
hypnotic agent dramatically decrease incidence of
nausea and vomiting (27). In our study, incidence
of postoperative nausea and vomiting was low in
all patients. We think that anti-emetic effect of
propofol used in TIVA in both groups contributed
to this finding.

In conclusion, there was a reduction in propo-
fol consumption during intraoperative period in
group received femoral nerve block. However, this
reduction failed to reach statistical significance.
Nonetheless, a significant reduction was observed
in tramadol hydrochloride consumption and VAS
scores at postoperative period. According to these
results, we think that preemptive femoral nerve
block is insufficient to reduce anesthetic consump-
tion induced by surgical stimulation; however, it is
effective in analgesia in early period after surgery
in knee arthroscopy.

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

Background: Patients with immuno-compro-
mised diseases as cancer were subjects to infec-
tions as a result of several factors as obstruction
or constriction of airways or ducts, erosion of tu-
mour, and alternation of host defences secondary
to infiltration of bone marrow.

Objective: This study was carried on 50 can-
cer patients admitted to King Abdulaziz Univer-
sity Hospital. They include males and females and
their ages ranged from 36 to 75 years. Our study
aims to evaluate the activity of some antimicrobial
agents against some clinical bacterial isolates iso-
lated from cancer patients.

Material and Methods: Sputum and urine
samples were collected from infected cancer pa-
tients, culture was performed and isolates were
identified. These isolates were Staphylococcus
aureus, Escherichia coli, Klebsiella pneumoniae
and Psudomonas aeruginosa. These isolates were
tested against 18 antibiotics.

Results: The most effective antibiotics were
imipenem which most of all isolates showed sus-
ceptible to imipenem, also most of strains showed
resistance for penicillin and some of strains showed
intermediate to claforan. All isolates were tested in
vitro against 20 essential oils from commercial ori-
gin, most strains showed susceptible to thyme oil
and were multi-resistance against for garlic oil and
guava oil. S. aureus, E. coli, K. pneumoniae and
P aeruginosa isolates showed highest minimum
inhibitory concentration with imipenem antibio-
tic and also with thyme oil. Combination between
imipenem antibiotic and thyme oil showed greater
effect than that of each agent alone.

Key words: Immuno-compromised, Antibio-
tics, Plants extract.
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Introduction

Infection has been recognized as one of the
major obstacles to the successful management
of patients with malignant tumours. Aerobic and
anaerobic bacteria source are a major cause of in-
fection in necrotic tumours, especially when they
occur in proximity to site where these bacteria
resides as part of the normal flora (1). Although
surgical removal or evacuation of the purulent flu-
1d is preferred, this is not always feasible in pati-
ent with malignant tumour. Antimicrobial therapy
against potential bacteria pathogens is often the
sole therapy or is used along with surgical draina-
ge or removal of the infected area (2, 3).

Patients with cancer are subjects to infections
as a result of several factors notably obstruction or
constriction of airways or ducts, erosion of tumour
involving the protective integument or mucosa, al-
ternation of host defences secondary to infiltration
of bone marrow, reduced or altered immunoglo-
bulin or cytokines production or as results of che-
motherapy (4). Specific infecting organisms may
be predicted based on the specific defect in host
defences. For example, patient with myeloma or
lymphocytic leukaemia may develop infections
with encapsulated bacteria as a result of decrea-
sed B-lymphocyte numbers or function, and those
with lymphomas may incur a variety of intracellu-
lar bacterial, fungal, and viral infections as a result
of decreased T-lymphocyte function. Neutropenia
is the most frequently encountered host cell de-
fect in patients with cancer and predicts the deve-
lopment of bacteremia caused by Gram-positive
and Gram-negative bacteria (5).

Recent changes in microbial ecology and anti-
microbial resistance profiles have highlighted the
need for continued revaluation of antimicrobial
therapy in these patients (6). Several new antibi-
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otics with enhanced activity against organisms
frequently isolated from patients with cancer have
been introduced and studied recently (7).

The International Antimicrobial Therapy Coo-
perative Group of the EORTC has studied merope-
nem alone, piperacillin tazobactam, and cefiriaxone,
each with single daily dose amikacin: these regi-
mens compare favorably with ceftazidime plus ami-
kacin for empirical treatment of fever in neutropenic
patients (8). Preventive measures are important un-
derstudied and the optimal antibiotic approaches to
prophylaxis remains unclear. Adjunctive measures
prophylactic and therapeutic colony stimulating fac-
tors play an important role (9,10).

Infection is the most common complication of
chemotherapy-induced neutropenia. Bacterial infec-
tions predominant during early stages of a neutrope-
nic episode, where as invasive fungal infection tend
to occur later. The increasing rates of antimicrobi-
al resistance among both Gram-positive and Gram
negative pathogens from patients with neutropenia
are posing new challenge (11). These challenges are
compounded by the fact that relatively few new dru-
gs are being developed (12) particularly those that
treat resistant Gram-negative organisms. MRSA
strains frequently demonstrate multiple drug resi-
stance to many antimicrobial agents. Difference in
resistance rate may be explainable by a higher spon-
taneous mutation rate Master development of resi-
stance in methicillin resistant S. aureus (13).

The major mechanism of resistance to 3 Beta-
lactam antibiotics is 3-lactamase production. Both
plasmids mediated and chromosomally mediated
B-lactamase production can occur (14).

The essential oil of Thymus vulgaris showed
a wide antibacterial activity against microorgan-
isms that had developed resistance to antibiotics
as MRSA and vancomycin resistant Enterococcus
faecium (15,16). Aim of the work: to evaluate the
activity of some antimicrobial agents against some
clinical bacterial isolates isolated from cancer pati-
ents. The infection of cancer by antibiotic resistan-
ce bacteria are an important and serious problem in
clinical field.

Materials and methods

This study was carried on 50 cases of cancer
patients of King Abdulaziz University, 31 males
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and 19 females, their ages ranged from 36 - 75
years old; they were 31 males and 19 females. All
sputum and urine samples were collected from
lung and urinary bladder cancer patients. All the
previous cases were subjected to the following;

1 Cultivation: different samples were cultured
on CLED agar, Blood agar, MacConkey agar
and Nutrient agar. Isolation and purification
were earned out (17).

2 Identification of  bacterial isolates:
conventional methods for the identification
and characterization of isolates were
employed ( 18,17), including gram staining,
biochemical reactions.

3- Antibiotic  susceptibility testing: -All

bacterial strains isolated were tested for their
antimicrobial sensitivity by standardized
disc diffusion technique (19,20).
The isolates were tested against 18 antibiotics
namely; Imipenem, Cefatoxime, Gentamicin,
Velosef, Chloramphinicol, Rifampicin, Strep-
tomycin, Tetracycline, Flumox, Penicillin,
Vancomycin, Amoxicillin, Oxacillin, Negram,
Dursif, Sxt, Erthromycin, Ampicillin.

4 Determination of the minimum inhibition
concentrations (MICs) and Minimum bac-
tericidal concentration (MBCs) of one
antibiotic against selected isolates:

- The experimented bacteria were treated
separately with different concentration of
imipenem antibiotic under test in nutrient
broth and in solid agar and the MICs and
MBCs were determined.

- For detection of MICs: In Wassermann tubes
two fold serial dilutions of the antibiotics were
made from the diluted stock solution using
broth is diluted, 10 tubes each contain 0.5ml
nutrient broth containing tested organism
was added .All the tubes were incubated at
37°C for 24 hours and examined for turbidity
as indicator f or bacterial growth (19).

- For detection of MBCs: One hundred pl
was taken from each MIC concentration as
well as the lower concentration introduced
into nutrient agar. The plates were incubated
at 37 °C for 24 hours (19).

5 Effect of essential oils on the growth of
isolates: -Effect of essential oils earned out
for fifty isolates by disc diffusion test. The
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isolates were tested against 20 volatile oils
of (Carawaya, Origanum, Pepemit, Spanish
Lemon, Clove, Anise, Cinammen, Lavender,
Guava, Cucalyptus, Jasmine, fol, Rosemary,
Shish, Wheat germial, Fennel, Chamommil,
Garlic, Ricinus Communis, Thyme). The
antibacterial activity of twenty volatile oils
was done by disc diffusion method and
determined as inhibition zone in mm.

The antibacterial activity of twenty essential
oils was tested by filter paper disc diffusion
method. Muller — Hinton agar was used.
Sterile 5 mm discs saturated with 10 p of
tested oil were placed on the surface of agar
plates. The plates were then incubated for
24 hours at 37 °C. The results were recorded
by measuring the zones of growth inhibition
surrounding the discs (21).

Determination of bacteriostatic and bacteri-
cidal concentration of thyme oil were carried
out by serial dilution. In the study 50 ul of
bacteria suspension adjusted to Macfarland
was added to 2ml broth containing 1 ml oil in
glass test tubes and make 10 serial dilutions.

All tubes were incubated for 24 hours at 37
°C (21).

Effect of combination of Imipenem antibiotic
and Thyme oil on the growth of bacteria.
The combination mixture was consisting of
thyme oil with concentration (10 ug) and
imipenem antibiotic with concentration (10
ug) against selected strains. Few colonies of
tested organisms were emulsified in small
volum of sterile nutrient broth and incubated
for 24 hours at 37 °C, the inhibition zones
were measured in mm ( 21).

Results

Table 1. The percentage of bacterial species isola-
tes from the patients

Bacterial species | Total isolates | Percentage %
S. aureus 18 36%
E. coli 15 30%
K. pneumoniae 13 26%
P. acruginosa 4 8%
Total 50 100%

Table 2. Percentage of susceptibility (S), intermediate (I) and resistance (R) of S.aureus, E. coli, P. aeu-
rginosa , K.pneomonaie against antibiotics

Bacierinl S. aureus E. coli K .pneumonaie 1 P. aeruginosa
Isolates and S I R S I R S I R S I R
Antibiotics | of [ of | o [ o | % [ % | % | % | % | % | % | %

1PM 100 0 0 93.3 6.6 0 76.9 0 23 100 0 0
CTX 333 28 38.8 | 133 | 533 | 333 | 153 | 384 | 46.1 0 0 100
GN or CN 67 5.5 27.7 20 6.6 733 | 153 23 61.5 0 0 100
CE 444 | 222 | 333 6.6 0 93.3 23 7.6 69.2 0 0 100
C 555 | 1.1 | 333 40 6.6 533 23 0 76.9 0 0 100
RA 83.3 5.5 1.1 0 0 100 23 0 76.9 0 0 100
S 444 | 16.6 | 38.8 20 26.6 | 53.3 | 30.7 0 69.2 0 25 75
TE 333 | 11.1 | 555 6.6 20 733 | 153 7.6 76.9 0 0 100
AFor FL 55.5 | I1.1 | 333 0 0 100 7.6 7.6 84.6 0 0 100
P 38.8 0 61.1 0 0 100 | 153 0 84.6 0 0 100
VA 50 5.5 444 | 133 0 86.6 | 153 0 84.6 0 0 100
Amx 16.6 | 11.1 | 722 | 133 0 86.6 23 0 76.9 0 0 100
OX 222 0 77.7 6.6 0 93.3 7.6 0 923 0 0 100
NA 333 | 11.1 | 555 60 0 40 38.4 0 61.5 25 0 |75
CFR 16.6 | 16.6 | 66.6 6.6 6.6 86.6 7.6 0 92.3 0 0 100
SXT 27.7 0 72.2 | 333 6.6 60 30.7 0 69.2 25 0 75
E 16.6 | 11.1 | 72.2 0 6.6 | 933 | 153 0 84.6 0 0 100
Amp 16.6 0 833 | 333 6.6 60 15.3 0 84.6 0 0 100
Journal of Society for development in new net environment in B&H 2053
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Table (1) showed that the common pathogenic
isolates isolated from patients were identified as
S. aureus, E. coli, K. pneumoniae and P. aerugi-
nosa. The hightest percentage was obtained by S.
aureus. This table revealed that S. aureus was the
prevalent isolated organism (36%).

Table (2) showed the antimicrobial activity of
different types of antibiotics against all strains re-
covered from different clinical specimens. From
this table ,it reveled that the most effective antibi-
otic against all strains was Imipenem.

Table (3) showed that, the activity of different
types of volatile oils against all isolates recove-
red from different clinical specimens. The data
demonstrated in table (3 and 4) revealed that ,the
oils showed a wide variation in their antibacterial
activity against Gram positive as S. arueus and
Gram negative as E. coli, K. . pneumonia and P.
aeruginosa. The result found that, the most effec-
tive volatile oils against all isolates was thymol oil.
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Figure 1. Minimum inhibitory concentration
(MIC) and minimum bactericidal concentration
(MBC) of imipenem antibiotic for resiatant isola-
ted microorganisms

Table 3. Effect of crude volatile oils on the growth of Gram positive bacterial isolates. (Inhibition

zone in mm)
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22 S. aureus 13/0{2(0|7[0(8|11|{4[0|1L{O0O][]O0O|O0O|O0O[O0O|0]|O0]|O0|24
23s S. aureus 1m{ojo|o|{6(0/0[|4(0|0|8[0|0|0[0O]|O0O|0]O0]|O0]10
24 S. aureus ojojo0oj0|6[|0[9|9|0|0|8|0[0|0O]|]O0O|O|O|O0O]O0]|9
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36s S. aureus 6/0(0|7]0|0]|6]|0|O0O]|]O0O]O|O]|O]O|O|O]O0O|O0]|O]Il6
37s S. aureus 17(0|0j0f|O0O|O|O|O|]O|O|O|O]|O|O|O]|O|O|O|O]|O
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39s S. aureus o(ofo(ojojojojojojojojojojofofojofojo]4
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Table 4. Effect of crud volatile oils on growth of Gram negative bacterial isolates( Inhibition zone mm)
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Volatile oils And
Bacterial isolates

Ip E. coli

2u E. coli

3uE. coli

4u E. coli

Su E. coli

6u E. coli

7u E. coli

Su E. coli

9u E. coli

10u E. coli

21su E. coli
40su E. coli

41su E. coli
42su E. coli

43su E. coli

11y K.pneumonia

12u K.pneumonia

131 K. pneumonia

14y K. pneumonia

151 K.pneumonia

16y K.pneumonia

171 K.pneumonia

181 K.pneumonia

19u K.pneumonia

44su K.pneumonia

45su K.pneumonia

46su K.pneumonia

47su K.pneumonia

20u P.aeruginosa

48su P.aeruginosa

49su P.aeruginosa

50su P.aeruginosa

2055

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



HealthMED - Volume 7 / Number 7 / 2013

Table 5. Pr oduction of B-lactamase enzyme by
multi resistant isolates.

Bacterial isolates B-l?g;?izsle di;‘;(iltl;uon
S. aureus 23 (s) 1.33
S. aureus 38(s) 1.35
S. aureus 33 (s) 1.32
K. pneumoniae 1 1(u) 1.02
K. pneumoniae 16(u) 1.05
K. pneumoniae 17(u) 1.08
E. coli 5(u) 0.95
E. coli 6(u) 0.97
E. coli 1 O(u) 0.98
P. aeruginosa 49(s) 0.33
P. aeruginosa 50 (s) 0.35

Table (5) showed that, the production of B-
lactamase enzyme by multir esistant isolates The
production of B- lactamase was obtained by all
isolates. The highest production of B-lactamase
was by S. aureus followed by K. pneumonia and
E. coli where the least production was obtained by
P. aeruginosa isolates.

Figure (1) showed that, the MIC arid MBC of
the four selected isolates against imipenem anti-
biotic It has been found that S. aureus no (32 )
showed the highest MIC and MBC, it was 62.5 ug
and 125 ug respectively.
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Figure 2. The Bacteriostatic and Bactericidal
effect of thyme oil on tested isolates.

Figure (2) showed that, the bacteriostatic and
bactericidal concentrations for only thyme oil
which showed the greatest zones of inhibition.
The results revealed that E. coli no (3 u) showed
the highest MIC and MBC, it was 250ug.
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Figure 3. Efficiency of combination between
thyme oil and imepenem antibiotic on the growth
of selected bacteria.

Figure (3) classified the thyme oil when com-
bined with the active antibiotic (Imipenem) for
increasing the antimicrobial potentiality against
tested isolates. It has been found the combination
treatment was greater than that of each agent alone
against all the selected isolates.

Discussion

The development of antibiotics for chemothe-
rapy of bacterial infections represents one of the
most remarkable achievements of this century. In
the present study, a total of 50 bacterial isolates
were collected from 50 patients in the cancer De-
partment of King Abdul Aziz University Hospitals.
The present study showed high level of resistance
among S. aureus, E. coli, K. pneumoniae and P.
aeruginosa isolates to cephalosprins, resistance to
drugs was reported in several studies worldwide
(22). The results showed that, the hightest percen-
tage was obtained by S. aureus. Where was the
prevalent isolated organism (36%).

The results were not in agreement with (23)
they reported that low susceptibility rate (17%
sensitivity) was found for Ampicillin. Also, these
results were not matched with the study of Matsu-
kawa et al. (24), who found that penicillins and
first to second generation cephalosporin in vitro
sensitivity tests must be undertaken as a guide for
intelligent antimicrobial therapy. The carbapenem
imipenem has proved to be an extremely useful
antibacterial agent because of its great beta- lacta-
mase stability and high intrinsic activity against’ a
broad range of bacteria (25, 26, 27, 28).

Multidrug resistance (MDR) is emerging pro-
blem in the clinical management of bacterial in-
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fections. Enterobacteriaceae isolates resistant to
multiple antibiotics have been reported from seve-
ral parts in the world. (29).

However, the unstable nature of plasmids that
can spread even to multiple species of bacteria and
be lost or acquired spontaneously (30), made pla-
smid fingerprinting. Which was the first molecular
typing method to be used for epidemiological pur-
poses often poorly reproducible (31, 32).

P. aeruginosa is an opportunistic pathogenic
bacteria which is usually very hard to control by
antibiotic therapy. Resistance of P. aeruginosa to
most antibiotics is a cardinal feature of this orga-
nism (33, 34). A major problem in the treatment of
P. aeruginosa infections is the intrinsic resistance
of these bacteria to a number of structurally un-
related antimicrobial agents (35, 36) Hence the
knowledge of resistance pattern is essential.

The resistance of P. aeruginosa isolates to imi-
penem has been associated with increasing use of
imipenem and occurrence of extended spectrum
(3-lactamases in members of the family Entero-
bacteriacae. (25, 37, 38).

Our results detected that the susceptibility rates
of Imipenem were 100 %, 93.3 %, 79.6% and 100
% for S. aureus, E. coli, K. pneumoniae, P. aeru-
ginosa and. These results were in accordance with
data reported in other studies of (39, 40, 41, 42).

Bonfiglio et al, (43) and Klein et al, (44) con-
cluded that, the different levels of resistance found
are in accordance with the low of high use of the
drug in different centers. The appearance of new
opportunistic microorganisms often multi resi-
stant and the increasing resistance to antibiotics in
well known pathogens (45, 46).

Resistance to antimicrobial agents may be me-
diated by genes that are encoded on the host cell
chromosomes, plasmid and or into the chromoso-
me (47, 48, 49).

These results were not matched with the study
of Matsukawa et al (24), who found that, peni-
cillins and first to second generation cephalosporin
in vitro test must be taken as guide for intelligent
antmicrobial therapy. The carbapenem imipenem
has proved to be an extremely useful antibacterial
agent because of it s great beta- lactamase stabi-
lity and high intrinsic activity against broad range
of bacteria (27). Multidrug resistance is emerging
problem in clinical management of bacterial in-
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fections. Enterobacteriaceae isolates resistant to
multiple antibiotics have been reported from seve-
ral parts in the world (29).

P. aeruginosa is an opportunistic bacteria which
is usually hard to control by antibiotic therapy.
Resistance of P. aeruginosa to most antibiotics is
a cardinal feature of this organism (12). A major
problem in the treatment of P. aeruginosa infecti-
ons is the intrinsic resistance of these bacteria to
a number of structurally unrelated antimicrobial
agents; hence the knowledge of resistance pattern
is essential (50, 3).

Our study showed that S. aureus recorded
high erythromycin resistance among MRSA iso-
lates , it revealed that 27.7% of MARSA isolates
were resistant to gentamycin. This does not agree
with Tekwu et al ( 51) they reported an increase
in gentamycin susceptible MARSA from 7.4 %
to 64.8% and 94.4% in period between 1992 and
1998 in French hospitals, Felton et al, found that
MARSA prevalence was approximately 36% .

In this study the isolated E. coli strain was te-
sted diffusion method on Miller-Hinton medium ,
Production of (3-lactamase activity is well docu-
mented by several investigators (52,53).

Our results clearly showed that the essential oils
of olive, castor, lavender and origanum exhibited
slightly antimicrobial activity against the chosen
multi resistant P.aeruginosa isolates. Al-Bayati (54)
and Adam et al, (55) found that essential oils of
origanum, lavandula and salvia showed antifungal
properties against the human pathogen; Malassezia
furfur, Trichophyton (older antibacterial agents) can
be the essential oils of several plants as Thyme vul-
garis was used as an antiseptic, other essential oils
used as disinfectant action. For this purpose, they
were extensively used by the ancient 1 Egyptians in
the process of esmbalming with results which can
be seen at the present day (56).

Deans and Richie (57) examined 50 volatile
oils for then-antibacterial properties against gen-
era of bacteria, using an agar diffusion technique.
Sagdic (4) found that, two thyme (Thymus vulga-
ris, and Thymus serpyllum) had antibacterial acti-
vities and the most sensitive bacterial isolates aga-
inst the spice hydrosols of thyme was S. aureus.

In the present study thyme, cinnamon, clove
and caraway were most effective oils against more
resistant MRSA isolates these results were agree-
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ment with Zafra-Polo, et al. (58) who, reported that,
the essential oil of Thymus leptophyllous showed
higher antimicrobial activity against S. aureus and
other tested bacteria as Staphylococcus aureus. The
antimicrobial activity of different species of thymus
was tested against bacteria and fungi the essenti-
al oil of Thymus broussonettii was most efficient
for killing the microorganisms and inhibiting their
growth (59). Also, Smith-palmer et al, (7) showed
that Thyme. Cinnamon, Clove and bay oils were
the most inhibitory against selected bacteria.
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