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ABSTRACT

Background: Adropin is a peptide first identified in 2008 in liver and brain tissues. It serves to modulate
lipid and glucose metabolism and to maintain insulin sensitivity. It was found to be decreased in many
disorders including diabetes mellitus (DM), atherosclerosis, diabetic nephropathy and many other diseases.
Cinnamon tends to improve the serum glucose and lipid levels in diabetic subjects which may help in
controlling DM and its disabling complications.

Objective: To study the effect of serum adropin levels and cinnamon water extract on normal and alloxan-
induced diabetic adult male albino rats.

Materials and methods: Twenty-eight adult male albino rats of a local strain were used as an animal model
for this study. They were divided into 4 equal groups; group 1 (control), group 2 (non-diabetic cinnamon-
treated), group 3 (diabetic non treated), and group 4 (diabetic cinnamon-treated). After 4 weeks, blood
samples were collected and serum was separated for the measurement of adropin level (by ELISA). Fasting
blood sugar (FBS), HbA1C, cholesterol, LDL, HDL and TAGs were also measured. Collected Data were
analyzed using SPSS version 25 and the difference between studied groups was considered significant when
P <0.05.

Results: This study showed that there was a significant increase in serum adropin level in alloxan induced
diabetic rats when compared with the normal rats. Also, the increase in serum adropin level showed a
significant positive correlation with HbA1C, cholesterol, LDL and TAGs and a significant negative
correlation with HDL. On the other hand, treatment with cinnamon showed a significant improvement of
FBS, HbA1C and lipid profile and this was associated with reduction in serum adropin level.

Conclusion: The increase in serum adropin level in alloxan-induced diabetes is compensatory as it increases
insulin sensitivity and ameliorates diabetic associated metabolic derangements and, in the future, it may be
one of the members of diabetic medications.

Key words: Adropin, Diabetes Mellitus, Cinnamon, Alloxan.

INTRODUCTION year 2008 in liver and brain tissues. This
peptide was later also determined to be
present in the heart, intestine, kidney,
pancreas, umbilical vein, salivary glands,
some peripheral tissues, and plasma
(Kutlu et al., 2019). Its main function is to
prevent insulin resistance, dyslipidemia,

Adropin is a peptide primarily secreted
by the liver and brain. It is encoded by the
Energy Homeostasis Associated gene
(gene symbol: Enho). It was first
identified by Kumar and coworkers in the
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and impaired glucose tolerance. Adropin
has important roles in controlling fatty
acid metabolism and protecting vascular
endothelial cells. Also, it has anti-
inflammatory effect. Adropin has been
shown in the literature to be decreased in
many diseases, such as diabetes, diabetic
nephropathies, coronary atherosclerosis,
hypertension, and polycystic ovary
disease (Zheng et al., 2019 and Jurrissen
et al., 2020). In animal studies, systemic
adropin treatment improves diet-induced
obesity, insulin resistance, and glucose
tolerance. It also attenuates components of
the metabolic distress associated with
obesity independently of effects on body
weight or weight loss. It could provide a
promising new lead for developing
therapies against the metabolic disorders
associated with obesity. Significantly
lower levels of adropin have been
recorded in obese individuals with
metabolic syndrome than obese without
metabolic syndrome. In obese individuals,
with  increasing level of adropin,
prevalence of hypertriglyceridemia, hypo-
high-density lipoproteinemia,
hypercholesterolemia  and  metabolic
syndrome are significantly reduced (Yin et
al., 2020). Lower levels of adropin are
associated with increased risk of
metabolic syndrome and DM and is a
possible predisposing factor to early risk
of CVD event. Future treatment of DM
patients with synthetic adropin may be
beneficial and worthwhile (Adetunji et al.,
2020).

Diabetes mellitus is a general term for
a group of metabolic disorders with the
main feature of chronic hyperglycemia. It
results from either impaired insulin
secretion or impaired insulin efficacy or,
most often, both (Petersmann et al.,

2018). It is rising to an alarming epidemic,
and it is among the top 10 causes of death
in adults (Saeedi et al., 2019).

Cinnamon is the inner bark of an
evergreen tree that is cultivated mainly in
northern east. It improves the serum
glucose and lipid levels in diabetic
subjects (Shen et al, 2010). The
compounds found in cinnamon have
insulin-potentiating properties and may be
involved in the alleviation of the signs and
symptoms of diabetes, and coronary
vascular diseases related to insulin
resistance. Cinnamon has been shown to
potentiate the insulin effect in vitro
through up regulation of the glucose
uptake in cultured adipocytes. The
polyphenolic ~ polymers  found in
cinnamon, with insulin-like biological and
antioxidant activities, could improve
plasma fasting glucose (Hariri and
Ghiasvand, 2016).

The present work aimed to study the
effect of serum adropin levels and
cinnamon water extract on normal and
alloxan-induced diabetic adult male albino
rats.

PATIENTS AND METHODS

Twenty-eight adult male albino rats of
a local strain were used as an animal
model for this study. Their ages were 8
weeks, and their weight 110 — 140 g. They
were kept in suitable cages (20x32x20 cm
for every 4 rats) at room temperature with
the natural light-dark cycle. They were
maintained on a standard diet of
commercial rat chow and tap water. They
were kept for 10 days for the adaptation to
the new environment before starting the
experiment. The animals were divided
into 4 equal groups.
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Group 1: Normal control group received
2 ml distilled water by gavaging daily.

Group 2: Non-diabetic cinnamon-treated
group received aqueous cinnamon extract
at a dose of 2 ml/rat by gavaging daily
(Shalaby et al., 2016).

Group 3: Diabetic group received 2 ml
distilled water by gavaging daily.

Group 4: Diabetic cinnamon-treated
group received cinnamon extract at a dose
of 2 ml/rat by gavaging daily.

Cinnamon bark was purchased from
the local market. The bark was left to dry
and finely powdered in an electrical
blender. Ten grams of finely-powdered
cinnamon was mixed with 100 ml of
distilled water and kept in a water bath at
60°C for two hours, then filtered by chess
cloth. The extract was diluted with
distilled water (one-part cinnamon extract
and 10 parts water) and given to rats by
gavaging in a dose of 2 ml/rat daily
(Shalaby et al., 2016). Rats were starved
for 24 hours in specific cages with a
perforated floor in order to avoid
coprophagia, then alloxan was dissolved
in 0.9% NaCl and injected
intraperitoneally at a dose of 90 mg/kg
BW  (Szkudelski, 2001). Just before
alloxan injection, 2ml of glucose (5%)
were given orally. After 48 hours, blood
samples were taken from tail vein for
blood sugar estimation. Rats with blood
sugar higher than 200 mg/dl were
considered diabetic.

After 4 weeks from the onset of the
experiment, blood samples were collected
from the retro-orbital venous plexus by
using a heparinized capillary tube (about
0.75 — 1.0 mm internal diameter) inserted

in the medial canthus. The collected blood
samples were kept in clean graduated
plastic centrifuge tubes containing EDTA.
About one milliliter of the blood was
taken in another plastic tube and stored at
40C till being used for estimating blood
HbAL1C. The remaining blood was
centrifuged at 5000 rotations per minute
for about 15 minutes to separate the
serum. Serum was sucked out into
Eppendorf tubes, and stored frozen at -
200C till used for the measurement of:

« Serum adropin level (ng/ml): ELISA
kits for Human Adropin from Bioassay
technology laboratory, Korain Biotech
Co.,, Ltd. 419 Harborne Road,
Edgbaston, Birmingham, England was
used in the analysis.

» FBS (fasting blood sugar) (mg/dl).
* TAGs (mg/dl).

+ Total cholesterol (mg/dl).

+ HDL (mg/dl).

e LDL (mg/dl).

Statistical analysis:

Collected Data were analyzed using
SPSS version 25. They were tested for
normality using ‘“Shapiro — Wilk” test,
One-way Analysis of variance (ANOVA)
and the post hoc “Tukey” test were used
to compare means if data were normally
distributed. Otherwise “Kruskal Wallis”
and “Mann Whitney U” tests were used to
compare means if data weren’t normally
distributed. Spearman’s correlation
coefficient (R) was used to evaluate the
linear association between adropin and
other variables. Data were expressed as
means £ SD and P < 0.05 was considered
significant.
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RESULTS

Serum level of Adropin was 0.616 *
0.046 ng/ml in control group 1 and was
0.681 + 0.034 ng/ml in group 2 (normal
received cinnamon) whereas it was 1.02 +
0.186 ng/ml in the diabetic non-treated
group 3 and was 0.952 + 0.205 ng/ml in
the diabetic cinnamon treated group 4.
Adropin level was significantly higher in

diabetic non-treated group 3 when
compared with group 1 (control). It was
reduced in diabetic cinnamon treated
group (group 4) when compared with the
diabetic non treated group (group 3)
however the difference was non-
significant (Figure 1).
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Figure (1): Serum adropin levels in studied groups

Serum level of FBS was 75.1 £ 9.3
mg/dl in control group 1 and was 78.8 =
15.2 mg/dl in group 2 (normal received
cinnamon) whereas it was 272.3 + 62.8
mg/dl in the diabetic non-treated group 3
and was 186.6 + 49.9 mg/dl in the diabetic
cinnamon treated group 4. As regard
HbA1C, it was 4.9 £ 0.3% in control
group 1 and was 4.9 £ 0.4 % in group 2
(normal received cinnamon) whereas it

was 10.1 + 1.7% in the diabetic non-
treated group 3 and was 8.3 + 1.6% in the
diabetic cinnamon treated group 4. Both
FBS and HbA1C were significantly higher
in the diabetic non treated group 3 when
compared with control group 1. Whereas
their levels were significantly lower in
diabetic cinnamon treated group when
compared with the diabetic non treated
group (Figure 2 and 3).
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Figure (2): FBS levels in studied groups
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Figure (3): HbALC levels in studied groups

Cholesterol levels were 93.8 + 4.8,
107.6 £ 8.9, 121.2 + 6.1 and 107.6 £ 5.5
mg/dl in groups 1, 2, 3 and 4 respectively.
As regard LDL levels, they were 38.9 *
3.4,535+£88, 715+ 6and 59.4 + 11.7
mg/dl in groups 1, 2, 3 and 4 respectively.
HDL levels in these groups were 37.3 *
19,376 £ 18,266 £ 1.5and 304 + 4
mg/dl respectively. Concerning TAGs
levels, they were 87.9 £ 11.5, 82.6 = 9.6,
1155 £ 11.2 and 88.6 = 37.6 mg/dl in
groups 1, 2, 3 and 4 respectively.

Diabetic non treated group (group 3)
showed significantly higher levels of
cholesterol, LDL and TAGs and
significant lower level of HDL when
compared with control group (group 1).
Cinnamon treated group (group 4) showed
significant reduction in cholesterol, LDL
and TAGs and significant increase in
HDL level when compared with the
diabetic untreated group 3 (Figure 4).
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Figure (4): Lipid profile levels in studied groups

There was a significant positive with a correlation factor (R) 765 (Figure
correlation between adropin and HbA1C 5).
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Figure (5): Correlation between adropin and HbA1C “R = 765”
There was a significant positive cholesterol ~ with a correlation factor

correlation  between  adropin  and 0.639. (Figure 6)
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Figure (6): Correlation between adropin and cholesterol “R = 0.639”

There was a significant positive correlation between adropin and LDL with a
correlation factor 0.680 (Figure 7).
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Figure (7): Correlation between adropin and LDL “R=0.680"

There was a significant positive correlation between adropin and TAGs with a correlation
factor 696 (Figure 8).
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Figure (8): Correlation between adropin and TAGs “R=0.696"
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there was a
significant negative correlation between

adropin and HDL with a correlation factor
-0.798 (Figure 9).

Adropin

Figure (9): Correlation between adropin and HDL “R=-0.798”

DISCUSSION

Adropin has been shown in the
literature to be reduced in many diseases
of human; one of these diseases is DM.
This was recorded by Zang et al. (2018),
Li et al. (2019), and Jasaszwili et al.
(2020). All these studies recorded
significant remarkable decline in serum

adropin levels in diabetes mellitus patients
when compared with normal subjects.
(Jasaszwili et al., 2020) reported that low
levels of adropin are correlated with
metabolic syndrome and hence identify it
as a potentially protective agent against
metabolic syndrome and DM
development.
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In this study serum adropin level
increased significantly in alloxan induced
DM in adult male albino rats (group 3)
when compared with control ones (group
1). This finding is consistent with Kuo et
al. (2020) who reported increase in Enho
gene expression and subsequent increase
in serum adropin level in streptozotocin
induced diabetic rats. The increased serum
adropin level was a protective mechanism
to ameliorate hyperglycemia and the
associated metabolic ~ derangements
including dyslipidemia. A similar finding
was reported by Aydin et al. (2013) who
reported that in streptozotocin induced
diabetic rats, the immunoreactivity of
adropin in the brain, cerebellum, kidneys,
heart, liver, and pancreas tissues are
increased as well as its level in the serum
of diabetic rats compared to the control
group  which was considered a
compensatory mechanism against
hyperglycemia.

Yosaee et al. (2017) stated that adropin
is a potentially protective agent against
metabolic syndrome development and this
may explain its elevation in serum of rats
after induction of diabetes. They reported
that variation in adropin levels may partly
explain the “healthy obese” phenomenon
where some obese persons have no
remarkable  metabolic  derangements
because they have higher serum adropin
levels in comparison with obese persons
with metabolic syndrome.

Butler et al. (2019) stated that Low
adropin expression is associated with
metabolic dysregulation and liability to
have DM in nonhuman primate model.
Experimental studies showed that adropin
deficiency in adropin knockout mice was
associated with insulin resistance, obesity,

dyslipidemia and endothelial dysfunction
and development of DM whereas
treatment with adropin was associated
with improvement of insulin resistance
and diabetic related complications
whether microvascular or macrovascular
(Ganesh-Kumar et al., 2012).

The limited efficacy of current
treatment methods and the continued
upward trend in the diagnosis of diabetes
mellitus are an incentive for investigating
how metabolic homeostasis is maintained
to improve treatment efficacy and identify
novel treatment methods. Several peptide
hormones secreted by the endocrine
pancreas, gut, adipocytes, and liver
modulate insulin activity to maintain
glucose homeostasis; these hormones —
and adropin is one of them- are considered
promising leads in the development of
therapies against diabetes mellitus (Shelest
and Buriakovska, 2019).

This study showed a significant
increase of cholesterol, TAGs and LDL
and significant reduction in HDL in
diabetic group (group 3) when compared
with the control group (group 1). Insulin is
a potent anti-lipolytic hormone and it
restrains lipolysis from the adipocyte by
inhibiting the enzyme "hormone sensitive
lipase". So, in DM and as a result of
insulin deficiency lipolysis is enhanced.
This, in turn, results in increase of free
fatty acids flux to the liver and drives
cholesterol, and TAGs and LDL synthesis
and secretion (Dahlman et al., 2018).

The diabetic cinnamon-treated group
(group 4) showed significant improvement
in blood glucose, HbALC levels and lipid
profile when compared with the diabetic
untreated group. Hafizur et al. (2015)
stated that cinnamic acid, a pure
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compound from cinnamon, decreased
blood glucose levels in diabetic rats in a
time- and dose-dependent manner. The
improvement was comparable to that of
standard drug glibenclamide. Cinnamic
acid significantly enhanced glucose-
stimulated  insulin  secretion  from
pancreatic islets. The beneficial effects of
cinnamon in animals include attenuation
of diabetes associated weight loss,
reduction of fasting blood glucose,
HbA1C, improving lipid profile and
increasing circulating insulin levels with
no significant toxic effects on liver and
kidney and a significantly high therapeutic
window (Ranasinghe et al., 2012).

The lipid lowering effect of cinnamon
was also reported by Cao et al. (2010),
Ping et al. (2010), Vafa et al. (2012) and
Shalaby et al. (2016) whose studies
concluded that cinnamon extract exerts a
blood glucose-suppressing and lipid
lowering effect by increasing insulin
secretion, improving insulin sensitivity
and slowing absorption of carbohydrates
in the small intestine. Serum adropin level
in cinnamon treated group (group 4) was
lower than diabetic untreated group
(group 3) however the difference was
statistically insignificant.

CONCLUSION

Serum adropin level was significantly
higher in alloxan induced diabetic rats
when compared with normal ones. There
was a significant correlation between
adropin level and HbAL1C and lipid
profile. The increase in serum adropin
levels was compensatory as it increased
insulin  sensitivity and ameliorated
diabetic associated metabolic
derangements and, in the future, it may be

one of the members of diabetic
medications.
REFERENCES

1. Adetunji K., Ebesunun M., Olaifa S. and
Ladipo O. (2020): Decreased Plasma
Adropin: A Possible Risk Factor for
Metabolic Syndrome in Type 2 Diabetic
Patients in South-West, Nigeria. J Med Lab
Sci. 30(1): 21-30.

2. Aydin S., Kuloglu T., Eren M. N., Yilmaz
M., Kalayci M., Sahin I, Kocaman N.,
Citil C. and Kendir Y. (2013): Expression
of adropin in rat brain, cerebellum, kidneys,
heart, liver, and pancreas in streptozotocin-
induced diabetes. Molecular and Cellular
Biochemistry, 380(1): 73-81.

3. Butler A. A., Zhang J., C. A. Price C. A,
Stevens J. R., Graham J. L., Stanhope K.
L., King S., Krauss R. M., Bremer A. A.
and Havel P. (2019): Low plasma adropin
concentrations increase risks of weight gain
and metabolic dysregulation in response to a
high-sugar diet in male nonhuman primates.
Journal of Biological Chemistry, 294(25):
9706-97109.

4. Cao H., Graves D. J. and Anderson R. A.
(2010): Cinnamon extract regulates glucose
transporter and insulin-signaling  gene
expression in  mouse adipocytes. J
Phytomedicine, 17(13): 1027-1032.

5. Dahlman 1., Ryden M. and Arner P.
(2018): Family history of diabetes is
associated with enhanced adipose lipolysis:
evidence for the implication of epigenetic
factors. J Diabetes metabolism, 44(2): 155-
159.

6. Ganesh-Kumar K., Zhang J., Gao S., Rossi
J., McGuinness O. P., Halem H. H., Culler
M. D., Mynatt R. L. and Butler A. A.
(2012): Adropin Deficiency Is Associated
With Increased Adiposity and Insulin
Resistance. Obesity, 20(7): 1394-1402.

7. Hafizur R. M., Hameed A., Shukrana M.,
Raza S. A., Chishti S., Kabir N. and
Siddiqui R. A. (2015): Cinnamic acid exerts
anti-diabetic activity by improving glucose
tolerance in vivo and by stimulating insulin



10.

11.

12.

13.

14.

15.

2347

EFFECT OF SERUM ADROPIN LEVEL AND CINNAMON WATER...

secretion in vitro. J Phytomedicine, 22(2):
297-300.

Hariri M. and Ghiasvand R. (2016):
Cinnamon and chronic diseases. Drug
Discovery from Mother Nature. Advances in
Experimental Medicine and Biology. 929: 1-
24,

Jasaszwili M., Billert M., Strowski M. Z.,
Nowak K. W. and M. Skrzypski (2020):
Adropin as A Fat-Burning Hormone with
Multiple Functions - Review of a Decade of
Research. Molecules, 25(3): 549-562.

Jurrissen T. J., Fujie S. J., Ghiarone T.,
Ramirez-Perez F. I., Lemitsu M., Maeda
S., Manrique-Acevedo C., Martinez-Lemus
L. A. and Padilla J. (2020): Exposure to
adropin improves insulin-induced dilation in
arteries from type 2 diabetic mice. The
FASEB Journal, 34(S1): 1-1.

Kuo F. Y., Cheng K.-C., Li Y., Cheng J.-T.
and Tsai C.-C. (2020): Promotion of
Adropin Expression by Hyperglycemia Is
Associated with STAT3 Activation in
Diabetic Rats. Journal of diabetes, metabolic
syndrome and obesity: targets and therapy,
13: 2269-2277.

Kutlu O., Altun O., Dikker O., Aktas S.,
Ozsoy N., Arman Y., Cil E. O., Ozcan M.,
Yoldemir S. A. and Akarsu M. (2019):
Serum Adropin Levels Are Reduced in Adult
Patients with Nonalcoholic Fatty Liver
Disease. Medical Principles and Practice,
28(5): 463-4609.

Li S., Sun J.,, HuW.,, Liu Y., Lin D., Duan
H. and Liu F. (2019): The association of
serum and vitreous adropin concentrations
with diabetic retinopathy. Annals of Clinical
Biochemistry, 56(2): 253-258.

Petersmann A., Nauck M., Muller-
Wieland D., Kerner W., Muller U. A.,
Landgraf R., Freckmann G. and
Heinemann L.  (2018): Definition,
classification and diagnosis of diabetes
mellitus.  Experimental and  Clinical
Endocrinology & Diabetes, 126(07): 406-
410.

Ping H., Zhang G. and Ren G. (2010):
Antidiabetic effects of cinnamon oil in

16.

17.

18.

19.

20.

21.

22.

diabetic KK-Ay mice. J Food Chemical
Toxicology, 48(8-9): 2344-2349.

Ranasinghe P., Jayawardana R,
Galappaththy P., Constantine G., de Vas
Gunawardana N. and Katulanda P. (2012):
Efficacy and safety of ‘true’cinnamon
(Cinnamomum zeylanicum) as a
pharmaceutical agent in diabetes: a
systematic review and meta-analysis. Journal
of Diabetes Medicine, 29(12): 1480-1492.

Saeedi P., Petersohn 1., Salpea P., Malanda
B., Karuranga S., Unwin N., Colagiuri S.,
Guariguata L., Motala A. A., Ogurtsova
K., Shaw J. E., Bright D. and Williams R.
(2019): Global and regional diabetes
prevalence estimates for 2019 and projections
for 2030 and 2045: Results from the
International Diabetes Federation Diabetes
Atlas, 9th edition. Diabetes Research and
Clinical Practice, 157: 1-10.

Shalaby M. A., Abd El-Mottaleb M. A. E.-
R. and Alkot A. M. (2016): Comparative
study to ginseng and cinnamon water extract
on diabetic adult male albino rat. Al-Azhar
Medical Journal, 45(3): 527-544.

Shelest B. and Buriakovska O. (2019):
Adropin influence  on nephropathy
development in  hypertensive  patients
associated with diabetes mellitus 2 type.
Atherosclerosis, 287: 123-124.

Shen Y., Fukushima M., Ito Y., Muraki E.,
Hosono T., Seki T. and Ariga T. (2010):
Verification of the antidiabetic effects of
cinnamon (Cinnamomum zeylanicum) using
insulin-uncontrolled type 1 diabetic rats and
cultured adipocytes. Journal of Bioscience,
biotechnology and Biochemistry, 74(12):
2418-2425.

Szkudelski T. (2001): The mechanism of
alloxan and streptozotocin action in B cells of
the rat pancreas. J Physiological Research,
50(6): 537-546.

Vafa M., Mohammadi F., Shidfar F.,
Sormaghi M. S., Heidari 1., Golestan B.
and Amiri F. (2012): Effects of cinnamon
consumption on glycemic status, lipid profile
and body composition in type 2 diabetic
patients. International Journal of Preventive
Medicine, 3(8): 531-536.



2348

23.

24,

AHMAD M. AL-KOT

Yin C., Zhang H. A., Zhang M. and Xiao
Y. (2020): Adropin and Apelin -12, two
better predictors of metabolic syndrome in
obese children, Pediatric Diabetes, 21: 1132—
1139.

Yosaee S., Khodadost M., Esteghamati A.,
Speakman J. R., Shidfar F., Nazari M. N,
Bitarafan V. and Djafarian K. (2017):
Metabolic syndrome patients have lower
levels of adropin when compared with
healthy overweight/obese and lean subjects.
American Journal of Men's Health, 11(2):
426-434.

25.

26.

Zang H., Jiang F., Cheng X., Xu H. and
Hu X. (2018): Serum adropin levels are
decreased in Chinese type 2 diabetic patients
and negatively correlated with body mass
index. Endocrine Journal, 65(7): 685-691.

Zheng J., Liu M., Chen L., Yin F., Zhu X,
Gou J., Zeng W. and Lv Z. (2019):
Association between serum adropin level and
coronary artery disease: a systematic review
and meta-analysis. Cardiovascular Diagnosis
and Therapy, 9(1): 1-7.



EFFECT OF SERUM ADROPIN LEVEL AND CINNAMON WATER... 2349

2985 e 2,0 il gy )l s 531
&IuSﬂXI.g Uu\ﬁn)&ﬂ-"-j 4-3‘14“3 A.g.&h-" MI.!.N 5[.41_!_" ‘3‘3)%"
Lil) z 8 dana taaf
A Al ) Al ol 5 gl

E-mail: dr.ahmadalkot@gmail.com

A PO [ PN U U I U< [ECU SN U | PTOUINA
Jiaill il dee ap Jaii g e g U A N A dilagll A ilais Gl Gl all 8
][BSENPUL e PUINE 'l PUREVEN | W IVEN I 2 2 BN PP | PR PR PN g N |
Ol 8l b a5 5 Sl ol Ji Gl ) (e IS a2
i e A8 il sel i Gl ) o) el B 5 e 5 o Sl (o I e Y

r—‘-——wa A8 laeardl 8 g dly Sl Gl i il gl oD o) A ilisa
ieLiae (e Al gl 5 oSl el b oSal) e

Sl (aldi wall g Jaal) b s 50V (5 sie LS A ) o Al e dia gl
Gaaall HS b Al a5 Akl A5l elapd) I3 jad) 585 e A8 Al
RSP

AN | S8 Ll 13 (g e 5 il pladd ) o5 pdal) (3 —dag 3 ga
Ac ganall 645l wie Gl gane g )l (o agar i o A pall o2 J 23l €A las
(Al Al (alit wddly A adles A pmpla) 3Bl Ao seaall ((Alasliz) 1Y)
Aallaay K Wllbdl cad) dal I Ao panall (Sl Al ae) AN Ao ganl)
J—adl Jaigar Ml e 3 AT a5 alud syl oy (A8l Ll (aldd

Jsii—and Sl 5 oSl S gl all S g g Y (g sise (el
Osda 1l ga 8l L_.;1 c (SA) I g g ) ga UK a0l 4 PRI I o g y—ll
(— Q}‘)_ﬁud\} el All J\\ AA:Y\ ?‘ CG N Y EP PPN | g_i\__:\_uj\ d._”d;.! (.\__I 4__.}3)&\

Gl gane (s Gl ) die) s " elaiay) o g LU AL anYI Ao " gl
0.05 5 sben i (e J8 P da cilS Laia Ailian) A1V 13 Al )


mailto:dr.ahmadalkot@gmail.com

2350 AHMAD M. AL-KOT

Ol a8 G g oY1 il siwwe g L)) Al jall 02 & il s ad) il
o O sV il g ey 4 e 2 e A0l waa) A VO D el ) LS Wl Al adll
Cp— Al aa) A a4 T s e Ldalyg jl @l i L S S A sandall 03 sl o as
S Sl G e S a b il Gr g Y (s aae b il
O—S (s (8 AES Gaddi o aa ) (i g ) s AN G a5 J s iand S
o= il g s AV (5 siune (b ) o Al can ) AV 15 LI ULl ) Gl
Lgadle o il 3 5 all oy gl LS 360 e Jan I guis ) (5 e
S U P SO PV WSO [ S 'R L WEN T [ ST | WA VS ECAN
A USH patds o Jaa ) G g ) 5 AN G gan 15 J g i SI 5  —S) )
E I - W /PSP | Y PV PP SVOST B U BIOSN B W 'R L WP

Y (5 e (alAil L saae

- PR R U ISP U YUTP ST, | PP SENVOPI ¥ U ]S SR PV L S
Gllee Qb al A glial ol g a8 A lea 4 SilSee LS 5IVL Ga sl
adiale lely s Sl el Glaa) oz g saadly §sShall e <1 Sl Jiadl)
o=l b Sl e Y 8 L e Dl e gl A o atn ) Jay

(5 Saall 613 Slad Sliane Lalie (5585 Layy (a5 a3 1 sall aladial) of LS

LS I (8 a1 g Sl o1y (a5 oY) AN Cilall



