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Abstract:

Background: Metabolic syndrome is a complex series of metabolic defects, characterized by high levels of
serum glucose, hypertension, abdominal obesity, and dyslipidemia. The high mobility group AT-hook1, an
architectural transcript factor, affects the homeostasis of glucose. No previous studies have been performed
to examine whether HMGAL can be secreted into the extracellular milieu.

Aim of the study: this case-control study aimed to examine whether HMGAL secretes into the extracellular
milieu and compares its serum level in two groups of metabolic syndrome (with and without diabetes) and a
Received: Dec. 2022 control group composed of apparently healthy individuals of Iragi population with different nationalities.

) N Patients and Methods: Sixty-one patients with metabolic syndrome and thirty healthy Iraqi participants
Accepted:March, 2023 o0y ded in this study. Serum HMGAL concentrations were determined by enzyme linked immuno sorbent
Published: April 2023 assay (ELISA). Lipid profile, serum (glucose and insulin), HbAlc, systolic/diastolic blood pressure, body

mass index, and waist circumference were also measured. The statistical analysis was done using IBM SPSS
software for Windows version 26.0.

Results: Significant difference in HMGAL level was seen (P = 0.000), between metabolic syndrome with
diabetes, metabolic syndrome without diabetes and control group. Higher concentrations were seen in
metabolic syndrome patients with diabetes followed by metabolic syndrome patients without diabetes and
then the control group, and no significant difference was seen in the serum level based on nationality.
Significant positive correlation was found between HMGAL and fasting blood glucose (p=0.001) as well as
between HMGAL and HbAlc (p= 0.015) in patients with metabolic syndrome. Moreover there was a
significant association between HMGAL levels and the risk of metabolic syndrome. The risk of metabolic
syndrome was found to be increased by a high HMGAL1 level, odds ratio (OR), 0.411 (95% CI, 0.208-
0.813).

Conclusions: This case-control study found that circulating HMGAL concentration was significantly higher
in Mets mainly in those with T2DM. Also, the high concentration of HMGA1 was found to present a
significant risk of metabolic syndrome regardless of whether diabetes is present or not. Besides HMGAL
serum level was positively correlated with parameters of diabetes including HbAlc and FBG.
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Introduction:

Metabolic syndrome (MetS) is a complex series of disease, renal disease, and diabetes mellitus (2, 3).
metabolic defects, characterized by high levels of Diabetes mellitus (DM) is a group of metabolic
serum glucose, high blood pressure, central obesity, disorders caused by a complex interaction of genetic
and dyslipidemia (1). Several studies have shown that and environmental factors (4), it is characterized by
MetS is associated with the development of heart elevated blood sugar levels due to defects in insulin

secretion, insulin action, or both (5, 6). There is an
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High Serum High Mobility Group A1 (HMGA1) Levels are associated with presence

of Metabolic Syndrome: Case-control study

HMGA proteins are small non-histone nuclear proteins
which can bind DNA in the minor groove, and change
the conformational state of chromatin and its
accessibility through several regulatory factors
involved in modulating gene expression (9). In
humans, the HMGAL gene resides on chromosome
6p21 (NC_000006.12) (10). HMGAL positively
regulates the activity of the INSR promoter, which is
linked to the transcription start site of INSR leading to
positive regulation of Insulin Receptor (INSR)
expression and insulin signal transduction (11). A lot
of nuclear proteins, in addition to their nuclear actions,
can be released as well in the extracellular
environment and participate in the pathologies of
various diseases (12). No previous studies have been
performed to examine whether HMGAL1 can be
secreted into the extracellular environment. So, this
case-control study aimed to examine whether HMGAL1
secretes into the extracellular milieu and then
compares its serum level in two groups of metabolic
syndrome (with and without diabetes) and a control
group composed of apparently healthy individuals of
Iragi population with different nationalities.

Patients and Method

Patients: Study population: This case-control study
was carried out at Kirkuk city/ Iraqg, internal medicine
clinic under the supervision of an internal medicine
specialist from February until Augusts 2022. One
hundred individuals were selected to contribute in this
study. Only (91) participants completed the courses of
the study successfully. The participants were classified
into the following groups: For Patients Group: 61
patients were divided into two main groups: First
Group: contains 31 metabolic syndrome with type 2
diabetes, and second group: contain 30 metabolic
syndrome without diabetes. For the control group: 30
individuals who are apparently healthy they have no
components of metabolic syndrome criteria (such as
diabetes mellitus, hypertension, dyslipidemia, and
obesity) (Figure 1).
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Figure 1: study design.

Inclusion criteria: Patients and control groups who
are ages over 30 years old of either sex who accepted
to participate in this study. Metabolic syndrome was
defined by means of “National Cholesterol Education
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Program (NCEP) Adult Treatment Panel 11 (ATP 1)
guidelines” (13).

Exclusion criteria: Type 1 diabetes, any type of
malignancy, pregnant and lactating women,
autoimmune diseases, and patients with inborn errors
of metabolism were excluded from this study.

Demographic, Anthropometric and Biochemical
Evaluation: Data were collected using a researcher-
made questionnaire which consisted of individual.
Such as age, gender, and smoking history. Body mass
index (BMI) was calculated as weight divided by
height (kg/m2). Blood pressure (systolic/diastolic) was
measured with an MDF® desk  mercury
sphygmomanometer. Blood samples were collected
following 12-h of overnight fast. Fasting serum
glucose was measured by the enzymatic colorimetric
method using a glucose oxidize test. HbAlc
determined by latex enhanced immunoassay method.
Serum total cholesterol, triglyceride, high-density
lipoprotein-cholesterol (HDL- cholesterol), and low-
density lipoprotein-cholesterol (LDL-cholesterol) were
determined by enzymatic colorimetric methods using
commercial Kits provided by
(GIESSES®DIAGNOSTICS, Iltaly). Very low-density
lipoprotein-cholesterol (VLDL-cholesterol) is
calculated as about one-fifth of triglyceride levels (14).
The sandwich electrochemiluminescence
immunoassay was method used to determine serum
insulin by using the commercial kit provided by
(Elecsys insulin, Cobas®, Germany).

Fasting blood glucose and serum insulin (FBG, FSI)
levels were obtained in those with Mets patients
without DM and the control group who were not using
drugs that affected glucose tolerance (such as
nonselective beta-blocker, thiazide diuretics, and
glucocorticoids) to calculate Homeostasis Model
Assessment-Insulin Resistance, beta cells function and
insulin sensitivity (HOMA2-IR, HOMA2-B%, and
HOMAZ2-S% respectively) which calculated with
HOMA2 calculator
(http://www.dtu.ox.ac.uk/homacalculator/index.php).
Sample Collection: Blood was collected after at least
12 hours of fasting in patients and control groups, by
vein puncture with plastic disposable syringes took up
to 5mL of venous blood for biochemical analysis and
after centrifuging at (2,000-3,000 rpm for 20 minutes),
the leftover serum stored into aliquots (250pl ) in an
Eppendorf tube at (-200C) until assayed for HMGA1
protein Measurement of HMGAL:Serum HMGA1
level was measured using the commercial Sandwich
ELISA kits from SunLong Biotech Co., Ltd. (CHINA,
Catalog no. SL3409Hu). Measurement was performed
following manufacturer instructions, based on the
principle of the ELISA technique (15).
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Statistical analysis

The statistical analysis was done using IBM “SPSS
software for Windows version 26.0 (IBM Corp.,
Armonk, NY, U.S.)”. Continuous variables were
expressed in “mean * standard deviation (SD)” for
normally distributed data and “median (IQR)” for
skewed distributed data. The “Shapiro-Wilk test and
Kolmogorov-Wilk test” were used to test the normality
of the results. The “unpaired t-test” was used for
normally distributed data and the “Mann-Whitney U
test” was used for not normally distributed data to
determine a significant difference in demographic
characteristics and parameters between the groups.
The “Kruskal-Wallis Test” was used to analyze the
difference between the median of more than two

groups. Then, pairwise comparisons of groups were
used whenever a significant difference between the
three sample means has been revealed by (Kruskal-
Wallis). The Spearman test was used to estimate the
strength of the correlation between variables. Odds
ratios and 95% confidence intervals for HMGAL level
and MetS were tested using binary logistic regression.
A P-value of <0.05 was considered to be statistically
significant.

Results

Demographic, anthropometric and biochemical
features of patients with metabolic syndrome and
control group shown in Table 1.

Table 1: Demographic, anthropometric and biochemical features of patients with metabolic syndrome and

control group

Metabolic indices Measurements MetS N=61 Control N=30 P-value
Gender
-Male N (%) 26(42.6%) 17(56.7%) -
-Female 35(57.4%) 13(43.3%)

Age in years Median(IQR) 53(42.5-63) 48(35-56) -

Smoker N (%) 6(9.8%) 12(40%) -

WC (cm) mean + SD 107.4 £ 12.45 91.3+11.2 0.000*

BMI (kg/m2) mean = SD 30.48 £ 4.6 27.25+3.9 0.001*

TC (mg/dl) mean + SD 182.2 +46.9 133.1+60.4 0.000*

TG (mg/dl) Median(IQR) 160(118-205.5) 98(98-141.7) 0.000*
HDL (mg/dl) mean + SD 56.2 + 14.02 48.3+84 0.001*
LDL (mg/dl) Median(IQR) 97(53-112.8) 55(53-110.5) 0.003*
VLDL (mg/dl) Median(IQR) 32(23.6-41.1) 19(19-28.4) 0.000*

SBP (mmHg) Median(IQR) 130(120-150) 120(120-130) 0.001*
DBP (mmHg) Median(IQR) 90(80-97) 80(80-80) 0.000*

HbAlc (%) Median(IQR) 6.5(5.9-7.3) 5.8(5-6) 0.000*

FBG (mg/dl) Median(IQR) 113(100-132) 102(89.5-112.3) 0.013*

The “2-tailed standard t test” was used for comparisons of means. The “Mann-Whitney U Test” was used for comparisons of median. *

Statistically significant.

All samples were assessed for detection of HMGA1
level. Significant difference was seen between each
group (P = 0.000). Higher concentrations were seen in
metabolic syndrome patients with diabetes followed
by metabolic syndrome patients without diabetes and

then the control group. Pairwise comparisons of
groups displayed a significant difference between
metabolic syndrome in each group and a control group
.As shown in Table 2.

Table 2: Serum concentration of HMGAL protein in all participant.

Mets with T2D N=31 Mets without T2D N=30 Control N=30 P-value

Serum HMGAL(ug/L)  26.4(13.1-31.3) 10.8(10.5-11.2) 9.8(9.6-10.5) 0.000a
0.002b

0.000c

0.003d

a Independent sample Kruskal Wallis Test.

b Pairwise Comparisons between Mets with T2D & Mets without T2D .

¢ Pairwise Comparisons between Mets with T2D & control .
d Pairwise Comparisons between Mets without T2D & control .

Results are reported as median (IQR). HMGAL, High Mobility Group Al. Mets, metabolic syndrome. T2D, type 2 diabetes.

Based on their nationality, there was no significant difference seen in the HMGAL serum level of metabolic

syndrome patients. As shown in Table 3.
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Table 3: HMGAL1 serum level of Mets patients based on their nationality.

Arab N=28 Kurd N=9 Turkmen N=24 P-value
Serum HMGA1(ug/L) 12.5(10.4-27.9) 11.9(10.3-25.2) 12.7(10.9-26.9) 0.637

Independent sample Kruskal Wallis Test. Results are reported as median (IQR).

Spearman correlation analysis of serum HMGAL1 levels
with anthropometric, clinical, and biochemical traits
showed a significant positive correlation (weak) with
HbAlc and FBG in metabolic syndrome patients. As
shown in Table 4.

Table 4: Spearman correlation analysis of serum
HMGAL levels with anthropometric, clinical and
biochemical traits.

Mets N=61 Control N=30

Variable P ; P
Gender (male 0.128 0.353 0.233 0.215
vs. female)

Age 0.102 0.460 -0.275 0.141
WC 0.098 0.476 -0.074  0.697
BMI 0.225 0.098 -0.115 0.543
TC 0.193 0.157 0.105 0.581
TG 0.256 0.060 0.125 0.510
HDL -0.125  0.364 0.052 0.919
LDL 0.253 0.062 0.093 0.624
VLDL 0.310 0.064 0.113 0.551
SBP 0.188 0.170 -0.193  0.307
DBP 0.117 0.396 -0.171 0.366
HbA1C 0.328 0.015*  0.105 0.582
FBG 0.423 0.001* 0.157 0.409
FSI 0.141 0.511 0.255 0.174
HOMAZ2-IR 0.116 0.590 0.286 0.125
HOMAZ2-B 0.038 0.859 0.063 0.740
HOMAZ2-S -0.116  0.590 -0.279  0.135

“Spearman correlation, **Correlation is significant at the 0.01
level (2-tailed). *Correlation is significant at the 0.05 level (2-
tailed)”.

Associations between Mets and serum HMGAL levels
were tested using logistic analysis. Among all study
subjects, a significant association between HMGAL1
levels and the risk of Mets was found. The risk of Mets
was found to be increased by a high HMGAL level,
odds ratio (OR), 0.411 (95% CI, 0.208-0.813). As
shown in Table 5.

Table 5: Association of serum HMGA1 with
metabolic syndrome.

Variable OR(95% ClI) P-value
MetS (Total) vs. Control 0.411(0.208-0.813) 0.011*
MetS with T2D vs. Control 0.510(0.275-0.947) 0.033*
MetS  without T2D vs. 0.406(0.189-0.872) 0.021*

Control

Binary logistic regression. OR, odd ratio.Cl, confidence interval.
Mets, metabolic syndrome. T2D, type 2 diabetes.

Discussion

High mobility group AT-hookl (HMGAL, previously
HMG-I/Y), an architectural transcription factor, is
involved in several biological processes (16) and is a
member of the “High Mobility Group (HMG)” family,
that are identified as small non-histone nuclear binding
proteins. An HMGAL played a role in the transcription
regulation of a number of genes involved in glucose
homeostasis. Initially, HMGAL1 was found to be
essential for normal expression of the insulin receptor
(INSR), a critical link in the action of insulin, and
glucose homeostasis (9).

No previous studies have been performed to examine
whether HMGAL can be secreted into the extracellular
milieu. Thus, the current study emerges as a novel
finding for studying the serum level of HMGAL.
Middle East population (lragi population) in Kirkuk
province of different nationalities were subjects for this
study. The main outcomes of this study are: (i)
HMGAL was detected in serum by using enzyme-
linked immune sorbent assays method according to the
manufacturers’ instructions of the kit; (ii) serum
HMGAL levels were significantly higher in MetS
compared to healthy controls, and they showed an
upward trend in metabolic syndrome associated with
type 2 DM; (iii) serum HMGAZ1 levels was positively
correlated with HbAlc and FBG(p=0.015 and 0.001
respectively) which suggested that HMGAL1 might
influence glucose homeostasis (9); (iv) high HMGAL
level was found to confer significant risk of metabolic
syndrome regardless of whether diabetes is present or
not. There is a study measuring plasma “High-Mobility
Group Box-1(HMGB1)” which is another protein of the
“High-Mobility Group (HMG) family” found that
Plasma levels of HMGB1 increased in Chinese
population with type 2 DM that could be caused by
insulin resistance (11). A key feature of Kirkuk is its
diversity — Kurds, Arabs, Turkmen, Shi'a, Sunnis, and
Christians all coexist in Kirkuk. This study focuses on
the three most common nationalities, Arabs, Kurds, and
Turkmen. There is no significant difference seen in
HMGAL serum level of metabolic syndrome patients
based on their nationalities (p=0.637). This study has
some limitations: First, small sample size and one
center focus, as this study enrolled only metabolic
syndrome patients in Kirkuk city; therefore, caution is
needed in generalizing the finding of this study with
other populations. Second, this study only identified
serum levels based on the ELISA method, and there
could have been random measurement errors.
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Conclusion:

This case-control study found that circulating HMGA1
concentration was significantly higher in metabolic
syndrome mainly in those with T2DM. Also, the high
concentration of HMGAL1 was found to present a
significant risk of metabolic syndrome regardless of
whether diabetes is present or not. Besides, HMGAL
serum level was positively correlated with parameters
of diabetes including HbAlc and FBG.

Authors’ declaration:

Conflicts of interest: None.

We hereby confirm that all the Figures and Tables in
the manuscript are ours.

Ethical considerations: The study protocol was
approved with the number (RECAUBCP4102021B) on
the 4th of October 2021 by the Ethical Committee of
the University of Baghdad-College of Pharmacy.

Author contributions:

The work was designed, supervised, and performed by
Mirna, Eman and Omar. The first draft of this
manuscript was prepared by Mirna and Eman. Mirna
analyzed the data and improved the overview of the
manuscript. Collecting data was done by Mirna and
Omar. All authors read and approved the final
manuscript.

References

1.Saklayen MG. The Global Epidemic of the Metabolic
Syndrome. Curr Hypertens Rep. 2018;20(2):12.
doi:10.1007/s11906-018-0812-z.

2.Alazawi OF, Allawi AAD, Saleh SA. Prevalence of
Metabolic Syndrome in Type 2 Diabetic Patients in
Baghdad Teaching Hospital. JFacMedBagdad. 2013
Jan. 2 ;54(4):281-6.
https://igjmc.uobaghdad.edu.ig/index.php/19JFacMedB
aghdad36/article/view/708

3. Jabbar TL, Kasim AA. Association of retinol binding
protein- 4 (RBP4) with glycemia, dyslipidemia,
hypertension, and obesity in type 2 diabetic Iraqi
patients. lraqi J Pharm Sci. 2021;29(2):263-70.
https://doi.org/10.31351/vol29iss2pp263-270.

4. Al Maliki A, Lami F, Al Aboudi S. Prevalence and

Determinants of Depression among Diabetic
Patients,Babel Province, Iraq, 2013-2014.
JFacMedBagdad. 2015 Jan.4;56(4):411-6.

https://igjmc.uobaghdad.edu.ig/index.php/19JFacMedB
aghdad36/article/view/558

5.Fakree NK, Ali SH: Effect of COX-2 Inhibitors
Selectivity on Lipid Profile in Hyperlipidemic and

Normolipidemic Type 2 Diabetics. Iraqi J. Pharm. Sci.
2009; 18(Suppl): 7-13. DOI:
https://doi.org/10.31351/vol18issSuppl.pp7-13.

6. Mikhael EM, Hassali MA, Hussain SA, Shawky N.
Self-management knowledge and practice of type 2
diabetes mellitus patients in Baghdad, Iraq: a
qualitative study. Diabetes Metab Syndr Obes.
2018;12:1-17. doi:10.2147/DMS0.S183776.

7. Kumari R, Kumar S, Kant R. An update on
metabolic syndrome: Metabolic risk markers and
adipokines in the development of metabolic syndrome.
Diabetes Metab  Syndr.  2019;13(4):2409-2417.
doi:10.1016/j.dsx.2019.06.005.

8. Pujals M, Resar L, Villanueva J. HMGAL,
Moonlighting Protein Function, and Cellular Real
Estate: Location, Location, Location!. Biomolecules.
2021;11(9):1334. do0i:10.3390/biom11091334.

9. Vignali R, Marracci S. HMGA Genes and Proteins
in Development and Evolution. Int J Mol Sci.
2020;21(2):654. d0i:10.3390/ijms21020654.

10. Chiefari E, Foti DP, Sgarra R, Pegoraro S,
Arcidiacono B, Brunetti FS, et al. Transcriptional
Regulation of Glucose Metabolism: The Emerging Role
of the HMGA1 Chromatin Factor. Front Endocrinol
(Lausanne). 2018;9:357.
doi:10.3389/fendo.2018.00357.

11. Semple RK, Savage DB, Cochran EK, Gorden P,
O'Rahilly S. Genetic syndromes of severe insulin
resistance.  Endocr  Rev.  2011;32(4):498-514.
doi:10.1210/er.2010-0020.

12.Wang H, Qu H, Deng H. Plasma HMGB-1 Levels in
Subjects with Obesity and Type 2 Diabetes: A Cross-
Sectional Study in China. PLoS  One.
2015;10(8):e0136564.
doi:10.1371/journal.pone.0136564.

13.Huang PL. A comprehensive definition for metabolic
syndrome. Dis Model Mech. 2009;2(5-6):231-237.
doi:10.1242/dmm.001180.

14.Sahu S. Calculation of VLDL-cholesterol from
triglycerides and total cholesterol levels. Biomedicine
2008;28(3)219-221.

15.Lopez J, Carl AB, Bruns DE. Tietz fundamentals of
clinical Chemistry and molecular diagnostics. Indian J
Clin Biochem 2015; 30: 243. 7th ed.

16. Schuldenfrei A, Belton A, Kowalski J, et al.
HMGAL1 drives stem cell, inflammatory pathway, and
cell cycle progression genes during lymphoid
tumorigenesis.  BMC  Genomics.  2011;12:549.
doi:10.1186/1471-2164-12-549

How to Cite this Article

Faig M, S. Saleh E, B. Fathalla O. High Serum High
Mobility Group Al (HMGA1) Levels are associated
with presence of Metabolic Syndrome: Case-control
study. JFacMedBagdad [Internet]. 2023 Apr. 27 [cited
2023 May  11];65(1):53-8.  Available  from:
https://igjmc.uobaghdad.edu.ig/index.php/19JFacMed
Baahdad36/article/view/2036

J Fac Med Baghdad

57

Vol.65 No. 1, 2023



https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/708
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/708
https://doi.org/10.31351/vol29iss2pp263-270
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/558
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/558
https://doi.org/10.31351/vol18issSuppl.pp7-13

High Serum High Mobility Group A1 (HMGA1) Levels are associated with presence Mirna K. Faiq
of Metabolic Syndrome: Case-control study

) Al 33 s AR () daDlia 3 g g0 A ja adll Juaa B (A (HMGAT14S A ddle e ganall dllal) cily giasall
KT WA

3y Aol ¢ Aapal) A4S ¢ 4 o pead) Ay pidal) a glal) £ 4 [ mlla girw el 4
& o< S daua 5400 481l Aaual) 505y / Al b yady jas

sdadal)

L gliijly ¢ aall 35S (e dlle il gy SaaB )5 ¢ Al il jlaal) (e Baine Ao gane o8 (A1 ()] A (Dlie sAaskal)
shoa) iy ol 5SS 3158 e ¢ (s olane e e a5 ¢ A8 all Alle Ao sandl) 55 adll G580 e 5 ¢ ladl dhis (8 Lieudl 5 ol
Aall = s Al A HMGAT DA oSas g8 13 e paadl Al il )2
O Oic sanal aall Jias 8 o) giue 40l 5 080 = 5l A5l 8 5 8 HMGAT oS 13 e pand ) o3a al ) 5 Allall Gl j0 Caagd siagd)
Ol all Gl e saule e aa daay () gaiiay 31 a1 (g 0 5S8 Adalin de gana s (USed) (e (s sl g) (A1) ) A e (o g
<o il alisa

Alie alaaiuly HMGAT 38  2s3 25 Ausl jall 03] aa3al 3 0l g slaal 30 5 Sl (V) 4 ey (0 30 61 (s> shaal il 3ok
sl eadl) lavma g anal) RS j5i5a s ol Jakiia g a8l Sall 55 g sa ) A (el o5 LS (1 3001) Jasi el 355U e Liall dpualiaia)
O dal) 5 Al Al gpsszal s aladiuly o5 Jlasy)

oY) A e ampe (5 Sl ey Gulaall 133D () e e (om0 G (HMGAT (0.000=p (5 siase 3 5 (38 28 5 1l
agly oSl el Galeaall A1 () A Dlie oaa e 8 Aol 580y daa gl i Aaglial) G ganall 5 (5 Sl elay Gabaall il 313)
G Eia e dhaall (5 sise B (5 sina (58 gl Laadl Al bl de ganall 5 g Sl elay Cpbiaall ) 13 () A M (aa e
Ao e (oo 30 (4 (p=0.015) S Sl ga S5 (p=0.001) pboall S 5 sse oo (ool S5 HMGAL (5 sinse Loy Aa
ad s Lfa\daj\ ua.a‘}“ A.AJM Ly )l:;} HMGA1 <lsisa Gu C_..a\} L\.LU\ L_AL J}.ud\ (.u e L;:; 3 goke . L;vbsd\ ua.l‘}“
(C1 %95, 0.208-0.813)0.411 Laa | s co HMGAL (5 sisa gl JIA o Sl i 335 o sial

el ISy SR G A M m pe sl Bsale (S8 ef OIS HMGAT S5 of o3 38l sl 5 Allall Al 50 chaa 5 sclaliiiuy)
_5\ deag e ‘)M\uauu_l\.\ﬂ\ UAJY\ MJMMLA)JIA&A‘} ‘JLAC_IAJHMGAI&_’M&\AJJ‘ U‘ A;_;Lm\ ‘_SJSMJ\ sl cpbiaall (g
DSl Jilas Jain il (s Sall i e Sladaay (sl JS5 Uadi e dhadll (2 HMGAT Gssine 98 &l Guils ) s Sall el aga axe
bl Sl 5 oS
D sl g Sl el ¢ A (an) da yDlie oy sl el GSWIGHMGA T C s ¢l 3 sdsalidall cilalsl)

J Fac Med Baghdad 58 \ol.65 No. 1, 2023



