{’}' Qom Unfversty of

Medical Sciences Journal

Research Paper

Association Between Vaspin Gene Polymorphism and Serum Vaspin Level in a ‘ ‘i
Women With Papillary Thyroid Cancer and Multinodular Goiter Crosvirk

Sahar Torki' @, *Masoumeh Nezhadali! ©», Mehdi Hedayati?

1. Department of Biology, Islamshahr Branch, Islamic Azad University, Islamshahr, Iran.
2. Cellular and Molecular Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Use your device to scan

and read th artil oniine [®EGLTT Torki S, Nezhadali M, Hedayati M. [Evaluation of Vaspin Gene Polymorphism and Serum Vaspin Levels in Women With
Papillary Thyroid Cancer and Multinodular Goiter (Peasian)]. Qom University of Medical Sciences Journal. 2022; 16(9):690-701.
https://doi.org/10.32598/qums.16.9.1416.3

https://doi.org/10.32598/qums.16.9.1416.3

ABSTRACT

Ll el e el el [e e =5 Vaspin is a novel adipocytokine. Various studies have shown that vaspin
is associated with many typesof cancer. Thisstudy aims to determine the association of vaspin
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PTC (n=49), MNG (n=30) and control (n=55). Ten milliliter peripheral blood samples were taken from
participants, 5 ml was used for DNA extraction and 5 ml for preparation of serum. The vaspin level was
measured by Sandwich ELISA kit. The genotype determination of vaspin rs2236242 polymorphism was
done using the tetra primer-amplification refractory mutation system/polymerase chain reaction meth-
od.

(5T There were no significant difference in serum vaspin level among the three groups. There was no
significant association between genotypes of vaspin rs2236242 polymorphism and serum vaspin level
in any groups. Logistic regression analysis showed that the difference in the frequency of the genotypes

Keywords: of rs2236242 polymorphism in the MNG group was significant compared to the control group. The TA
Polymorphism,Genet- genotype showed a protective effect against PTC and MNG (P<0.05).
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Extended Abstract

Introduction

hyroid cancer is one of the most common

cancers in the world. Its prevalence has in-

creased rapidly over the past 30 decades

in the United States and other developing

countries [1]. Adipose tissue is a complex
endocrine organ that secretes compounds called adipocy-
tokine. Adipose tissue-derived adipokines are mediators
between adipose tissue and metabolic organs. Thyroid
diseases affect the production of adipokines and adipocy-
tokines [5]. Vaspin is a novel adipocytokine. Various stud-
ies have shown that vaspin is associated with increased
risk of several cancer types [6]. Different results have
been reported from examining the relationship between
vaspin and thyroid diseases. A study showed changes in
the mRNA level of vaspin in rates with thyroid diseases
and reported that thyroid diseases affect the expression
of vaspin. Other study reported that thyroid hormones do
not affect the expression of vaspin in humans [11, 12].
The vaspin gene composed of 6 exons and 5 introns and
is located on chromosome 14 (14q32.13) [14]. Genome-
wide association studies have been conducted and identi-
fied several single nucleotide polymorphisms (SNPs) in
the vaspin locus which associated with serum level of
vaspin. Genetic alterations seem to be the cause of chang-
es in serum level of vaspin. The rs2236242 SNP is located
in intron 4 of a vaspin gene [15]. This study aims to deter-
mine the association of vaspin rs2236242 gene polymor-
phism with vaspin level in women with papillary thyroid
cancer (PTC) and Multinodular goiter (MNG).

Methods

This case-control study was conducted on 134 women re-
ferred to Shariati Hospital, Tehran, Iran. They all were Ira-
nian. They were divided into three groups; PTC (n=49),
MNG (n=30) and control (n=55). Blood samples (10 ml)
were taken from participants after an overnight fast for
12-14 hours; 5 ml blood sample was poured into a tube
containing EDTA (Ethylene diamine tetra acetic acid)
for DNA extraction and the remaining 5 ml sample was
poured into a tube without EDTA for serum preparation.
Serum was prepared by centrifugation and divided into
1 ml Eppendorf microtubes for avoiding freeze-thaw cy-
cles and kept at —80 °C until testing. Genomic DNA was
extracted from peripheral blood samples using the stan-
dard salting out method. The serum vaspin level mea-
surement was performed by Sandwich ELISA kit (Zell-
Bio, Germany) [9¢ 15]. The genotype determination of
vaspin 1s2236242 polymorphism was performed using
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the tetra primer-amplification refractory mutation system-
polymerase chain reaction (T-ARMS-PCR) method. The
validity of PCR and the DNA fragments for rs2236242
were assessed using a 8% polyacrylamide gel electropho-
resis [15]. The result of electrophoresis was observed by
the transilluminator. Statistical analysis was carried out in
SPSS v.20 software (SPSS, Chicago, IL, USA). Continu-
ous variables were described as mean + standard devia-
tion, and categorical variables were expressed as number
(%). Normality of distribution for quantitative variables
was examined by the Kolmogorov-Smirnov test. In cases
the distribution was not normal, the Mann-Whitney U test
and Kruskal-Wallis test were used for comparison of the
study groups; otherwise, Independent T-test and ANOVA
were used. The significance level was set at 0.05.

Results

There was no significant difference in serum vaspin level
among the three groups. There was no significant associa-
tion between genotypes of 1s2236242 gene polymorphism
and serum vaspin level in any groups. Logistic regression
analysis showed a significant difference in frequency of
TA genotype of 152236242 polymorphism between PTC
and MNG groups compared to the control group (P<
0.05). There was a significant difference in frequency of
TA genotype between MNG and control groups. The TT
genotype increased the risk of MNG. The frequency of
TA genotype was higher in the control group (P< 0.05).
Therefore, TA genotype showed protective effects against
PTC and MNG.

Discussion

There is no significant difference in vaspin level between
PTC, MNG and control groups. There is no associa-
tion between rs2236242 gene polymorphism and serum
vaspin level. The TA genotype of 152236242 has a protec-
tive effect against MNG and PTC. Since adipokines have
important role in diagnosing and progressing cancers, the
study of the relationship between adipokines, including
vaspin, in different populations and using larger sample
size, is needed to understand their mechanism of action
and develop treatment strategies

Ethical Considerations
Compliance with ethical guidelines
In this study, all procedures were in accordance with

the guidelines of the declaration of Helsinki. The study
was approved by the research ethics committee of Islamic



http://journal.muq.ac.ir/en
https://tms.iau.ir/en

Medical Sciences Journal

{’b' Qo University of

Azad University, Tehran Medical Branch (code: IR.IAU.
TMU.REC.1396.309).

Funding

This study was not funded by any funding agency.
Authors contributions

All authors contributed equally to preparing this article
Conflicts of interest

The authors declare no conflict of interest.
Acknowledgements

The authors would like to thank Dr. Maryam Zarkesh
and Ms. Laleh Haghighi from Research Institute for En-

docrine Sciences, Shahid Beheshti University of Medical
Sciences for technical assistance.



http://journal.muq.ac.ir/en
https://tms.iau.ir/en
https://emrc.sbmu.ac.ir/
https://emrc.sbmu.ac.ir/
https://emrc.sbmu.ac.ir/

4 o5los . 1 0595 NP H3T

/4.1_750 'ﬁ
B S 3y poke oKl b

‘ S‘m 9}9“ AJlas

S Ml g (3 g s Wio (555 53 il (00 ot T gl g Ol (35 onnsd 390 S (o 2
Y985 090 195 9

Tikhe g @ odl5 doguan® (S o

o et gDl 5T o251 ool Al sl 0,51
Ol eyt oSt dated (Ssapgle olS2ils qpancdgrlin § 515009y & pale ouSiinmgly 0 )98 308 (JoSga g (Jobhuw lisdons 55 po.¥

Use your device to scan

and read the aride online [®ELTT Torki S, Nezhadali M, Hedayati M. [Evaluation of Vaspin Gene Polymorphism and Serum Vaspin Levels in Women With
Papillary Thyroid Cancer and Multinodular Goiter (Peasian)]. Qom University of Medical Sciences Journal. 2022; 16(9):690-701.
https://doi.org/10.32598/qums.16.9.1416.3

https://doi.org/10.32598/qums.16.9.1416.3

(TR R\ S P SO
*  o0e

Vo) b W by

10y 3TN s lasil 3 6
Gan b aalllas ol 0,18 L5 )| o yus il b Cpapasly ailools (i colalliae oasl d3az (3aS gamigaad] o Gpupndly
Al plol Ygaiilga 5155 9 3y 5 (6 Mrls i 5L Crapsly gebans 9 (sl 152236242 fpasd 90 by LS s
iy l5 45 Mo Jloss FA 1050 masndil 09,5 ¥ dy AT S 1 891 05 W Jabis IS it dalliann ool IEIPERREDY
I e 5 oo 1+ S 09,5 clyseds oaiiSES 3 00 5 oy oS 4 Mise awe ¥ iy sl
90398 (5 S o3Il .ouls 0oliiul p s angs sl i o O 9 Sloksd Pl (sly (e i she B ad a8 B oSS S
3 ooliiasl b yapsly 152236242 ansd s90, ol (sloesissy cyuand b alel (53¥1) a3l 4 oo (gioal Ghoiuns (Bgy b cyapsly
o plorsl 50,1155 5l ymedy (glo e STy
6&*},}3 O s)bb.w.n JcLJ)‘ als UL&S Lb‘\.’i.‘!l.g s 3929 03; Y 50 WB O clale 5 6)‘.51.’\“ Cssl.fﬁ
3 392y J 7S 9 V90 g S g o3 (6 My iS50 Gy g0 Zbans § Corply 15 752236242 pand 50y
4 S Y55 g0 3155 095 58 (g 152236242 (v b (slacadsd olutad ol (L St (yguns S5 Juloions 325

5 5 830,5 S Ml a8 4 Mse a8 alilone 31152236282 runds9n g TA oo and Joline JyiuS 098 Laojlgunls’
(P<+/+ A) ks )Yy.\isﬂya ‘ ;..“j . -9.)9"‘(;‘,

397795 oo gl (J 55 9 ¥gaicsise oS g3 (6 Mesls poienns ) 2095 s mly ans o ol QU m WIREERE. &l Ol s
152236242 unsd s9m ok TA uisi§ )15 0529 (rapasly (o0 o Tokanw 9 152236242 (3 pandsgo sk oot (bl e s FgS wdg s
0 Y5 Hge g 4 e ¢ lons 0 (obloee Ol Y93 g0
RN ™
1J 9o oy 93

Gls.}‘}s doguaro JZS S

GNL.‘:J&:‘A-&.%) ejjf skfaf)‘—u‘ A:-‘j s‘_,,a){..u‘ .:‘j ol sk:af){-ﬂ‘ :@L:J
A () YYFAAFY (il
ma_nejadali@yahoo.com :aebils,



http://journal.muq.ac.ir/fa
http://orcid.org/0000-0001-5816-775X
http://orcid.org/0000-0002-3931-9807
http://orcid.org/0000-0002-1597-7581
mailto:ma_nejadali@yahoo.com
https://journal.muq.ac.ir/
https://doi.org/10.32598/qums.16.9.1416.3
https://doi.org/10.32598/qums.16.9.1416.3

/4.1_5;0 'ﬁ
B S 3 poke oKl b

o gl b a5 00l lulid Guly (0 o ' suTetlS s
e (S5 Slahez duyse a4 g s b3l ey
90900 Slalllas L1 0] 8l p s panly rlaw S pis Lol
Ormeaoly 045152236242 (ansd yg0 L L3 ) diie s  oaBlice
poyiiw oz dish olas a5 [\ () \Kan g Llale 5 [1#]
O 152236242 g ygn s A JT Dl> 1o "Sglie
lA‘cCM»‘JSASG)bLM)’JaAJ J;Joj;bd&%uﬁ)é W‘j
s 9152236242 pad y90, s o (b5 o e Csro 4

DVAL s samlie Sgilin pg yoiaw

(52236242 b jsn ls A T ol ol 1S5 (glaallane
295 [VFl oo s 5 Bl il yo (adlono (BB gy
Ay 8 ol jus (aseS 4 45 oS ol asile oS lage
sslin by Wlgi o0 9 S o0 SaS 0095 slas Lo 5|
DVl asly asetal slo o 4 Mo o Lo auseds 4o
o2 eSSl by cdy i 0ud SWS g9k asazr iy
A5 ooy 5 5T omemts ly Sy JB
sl 315 8590 3395 (5 Msly pyin 1S 9 ;Y95 Hge

9 Omely golaw Slpeis Syl Boa b adlae )l
5 parsedd 0 S legu (loiedy 152236242 quid 9o s
2 3955 6l poia)lS 5 Vg ge SIS ST

IR O¥9)

I o5 WY Ll anlllae cpl o snuSeS i ol bl

09,5 ¥ 1045 Wigy )l (s b b jlowy (sdAS dxx e
WSy S (6l poien )5 s Do a5 T ind gunadlo
b JysS 09,8 5 B0 5 Vgui Hge g5 4 e ,&5 ¥
G ol LISl ol slows ol loesl Ladols JSCas
Slag o Bras Jud 5 ola Sy b oLl [¥e] ws sl
5‘5,13 (5)L°ﬁ'.’ 5‘5)‘0)1.3 s&S-\“S%‘S:.;‘ g.é}.m 5893 o }‘ ‘S:J‘Llé
pan bl ol jus (59215 (5 Lo g Gl g Caslen
Baa 5 2ok o)l lulpd waly pFasses,s 4 la

&l Al Cddlae O gy il eols el rusgs dslllae
SSgp il cdlyo ol 5l oS culsy yb jo oS ,S
38 9 ad plal VALY Lo Seda acdlel ululyy dalllae
ol o5 (S pale axly  codlul o3 olitils S aieS”
09 I8 1 e S a5l ey S eS8 5l
Ol (A 5l B g Loy S 5l Supm 0 j9he slajlne

1. Single Nucleotide Polymorphisms (SNP)
2. Metabolic Syndrome (MetS)

9 o ko . 17 090 IFY 43T

.

LVRUTY

POl 9 g ol Gy Sl 50 lar o 95855 oy
arsgi o 3 6181955 yles g 00t Y] o 4253 L ¥+
oy S35l g o5 F 1] sl atdly 2lél e 4,
5 Gireld sy el ol 5 o)l 297y iy,
st sladsbs ol ke 5 clag] p5sezleins
g5 ()l 0,50 plad 51 o yd Ao L, [¥] o a8 s
(i B 50 W55 o 32395 (s poren IS 090 o0 Jul
O0Sle b g (S5 oty U pgas 403 50 Ygoms 9 900 £,
Sl por S 595 d9dio 03l pargets Jlo Fe
BY 565 5 o o9 9 wlaigo Gl ey G391 b 0y
orield J Nasi s plsS [¥] ol oo 3l 2t 11 F
Sl Jshos 5> DS a5, 85 el 0g,5 0a DS
loygiSl Sl o Ygens Vauiilse 5leS cunl (JoSClsd
T 05 go slonal ano Jalge 5 (S5

S aS o Joo 00 il Ko plyer (23 <L
Is bl S o miy lagnSemsl b a4 b5 oSy
el 0ol ol Gl g5 (paiz g Samsl LLs)
12 S 9020 5 5 sy Jf oo Coratl dptrgily 1o
Cony Sy & Gl peo g loySgn0l bLs | das loss 3l (ks
Ayl S yome  Sgey98 (slaods S [#] il o Joad gl
IV 8500 (1S ginmgend] adais 10 ot i3 2y <l jo
Selglie glophil g (a7 il (e alansly oSy
Selgilio WS glgl cmgo o] Jolas pae a5 wicwn
i idyyed Oflae P 4 Moo (o 55 0950
Cowl 00l ()35 WS gipmgmol b aepSamsl adss jo
boof B3y 5 calacnaSensl 5l (S a5 el 0]
oeSen o JAl sas 3155 Salie pg i slayiall
Oy (S000LS oo 4y s (55l b gaailsial YO
Ive Al colalsg

D5 3955 9 Crmly (m aladly (o) 2 ) (Solite gl

Oreeolyg MRNA Zolass 18 505 oy Ko g 15565 .ol 0ads
OB 94385 oualidue uidg yud WS a4y s (sla) yo
IN] 0138 o 3l sy ool 2 dudg 5 SIS is S
Omdly golaw 2308 (A (Sen gl aS >0
09292 9 DY) ol s 05,5500 5 ity g o3l
Oy 1VY D] 838 o 13T o cyopsly el 52 95
Jo25 90,0 (27 sladsls 2 el gl 4 0018 pulu S
p5355955 595 ety 35 [V F Y] ity o 090 |, 553518
DVE] il 39,51 0 9 0195518 ol g oo ), QYYAY VE

S pudyge by Cpaiz pgi 0 008 Slallls

Moo 5155 9 S Mt 39 o pw 43 Moo (U5 93 Compwly (o0 3w Tolaw 9 ity (03 owsdygo ) oyt -3y 0R g (S 5y

Fa¥



http://journal.muq.ac.ir/fa
https://tms.iau.ir/fa

4 o5los . 1 0595 NP H3T

8 S 31 P oSN b

Ormealy 035752236242 (puusd yg0 by (Souigiy (yumad 40 oddoolisn) glo youlys (lov .Y Jgoa

2odl3 g suuis 03Ww! (5L posl s £lol
AAGACGCCGCTTCTGTGCACT s dleysd
CACAGGGACCCAGGATAACTTGC B o)
GGAGGCAGACCAGGCACTAGAA 513 5,lg,98 i
ACCATCTCTCTGGCTTCAGGCTTC .

w YA
— S pale oAl b

4 8,5 Bl a0 VY sles o 355 Al o oy 3 urns
695 3 roels slo ey 25Ty Jgamme ol plonil 428 B oo
3955 e 9 0 508955 auoys A el ST g
goaalive ygilieg) uil 3 oo L 55989 525l aoes . ploxsl
ool S 5esly 53 o Jolo Sllagy ] cm 5 loais§ a8
s plodl (B j9me (ygeil 5

SPSS), 8l Yo ass 31 oolizly (g lal Julociay o0
4 dlwge (5l ae .l el (SPSS, Chicago, IL, USA
gty il o it g loaacl ot ke & j90
0505l b 85 slopane iad sols las (o) sas
s (gt 09 Sl g i)k yronsh B9 S galsS
&)l 59392 Jlo iy (paply yusitn g Jlo i (oo yuiite @5
9 Stalej (sloeg S aulio sl g2 Jlayi e e i o5
ol e 39 9" eelly JS S @l 5 smaa0e o3l S S
" seiiad 4l 0z dglio glo 9031 5 ol (yg05T 31 000
S (32058 gl Seunzd GganssS) g3l b oolid
Slog,S 10 Cranly (45 152236242 slacssi; M il
JAS 4 S i g 5155 5 439,05 6 My poieas IS
b ad S dai o of+ D (5 loline prlans ol colisl

Wil

o 3 152236242 s a0 sl sl CyunsS gulis
LT W ol Yoo bp Jal M gt ol oial Y o les
bp374 Jsb b J S wily g bp 248 LA T 5 bp174 Job
5 bp374 (gla sl b aily ¥ ol TT aigif o aseie
bp374 bp174 (ela Jeb b aily ¥ el TA Cosgif 5 bp174
5bp374 ela Jsbo Loy ¥ Jolts AA (g el bP248
s cdly ol anlllae s 45 ol bp248

7. Kolmogorov-Smirnov
8. Mann—Whitney

9. H Kruskal-Wallis

10. ANOVA

11. Post hoc

12. Odds Ratio (OR)

Flichen O .08 4285 93 diged i les Vo lade iy 3
s3> slaalgd j0 DNA zlisaul (sl (aore 539 095
o plouil’ 210 5Sas g y4s DNA zl 5l g 0 d5e , EDTA
9 59y yilus b disey, EDTA 03 algd jo 2 ko 0 9 [V0)
Pedfslonil glads 2 3l 6 yFolr (gln s LD At p
a0 A Glod 10 g i (5 o oo | 959 oo 0
RO AP SPINC S T JREJPY VN AL
S 5 jleadi g ylay ;5 ELISA oS sl eslainl by p s (sladiges

[V Al s plox! Ll w3l ZellBio

Soslicially 152236242 byl (SloeTsil Cyousd
prdpgaicly b plowl Tl jlracdy slojea; STy
o ol o ls I8 ey 05 F e 5] jo 152236242
sl 4 SGielyiSis S Lo 550 oS
3 pll Gene Runner o3 Jgl 5810 3L b oyl s o> 1ok guagus
&y oaloolizl (gl oy o5 ol ags fali&ﬁ &Syl
2 raely slogeniy (RiSTy SYgamme ol 5 Gelgi (reeed
INA] cud ooel ¥ 6 Loy Jgar

Ve byl a5 Shpmcly cslyeany (25T ool sl
FelgSn VS pne Sidg S Ve Juld (6590
Voo SdsSee 0 a8l Ve B Oe clale b cagis DNA
09ty roln FedesSen Vo B 3)lg)68 yeuln yiudg S
FadoySan <IA () 89,08 yelyy yidg)Se <A (A3l
CredaySeral JpagSis )+ oyl CBlE) (25 Gosge; il
b ool ol 29 e O/F o
1l 337y &y IS lg 13 0l 40 dabad oyl u8S5 dals
e )T il az )0 A0 yo 43,80 & gl yguul jgilis
o8 il 4z 10 A0 (ygul y3ilis a5 > 12 0 a5 a5 > Y-
S5 il az s OVIY 45 o yasly Jlasl el ¥+ oo 4y
Al Yo Goe g ol 5 il ax 0 YY jo paSS il Yo gl

3. Salting Out

4. T-ARMS-PCR

5. National Center for Biotechnology Information (NCBI)
6. polymerase chain reaction (PCR)

MeniAge 5155 9 Ml 39 o o 43 Moo (U5 93 Lol (o0 o Tolan 9 el (03 rsdygo ) oyt -3y g (5 5 s



http://journal.muq.ac.ir/fa
https://www.ncbi.nlm.nih.gov/

/d_gu 'ﬁ
B S 3 poke oKl b

i YA
—3 (S 3 pale oS> b

as ol olad bools Judorigasjons g o9 Jlobias J S 09,5
bl g ams oo (2l ) Ygai e SlS s TT ol
)yjub‘s':.lyo )3"; 9 rs2236242 W)}""_Ji O ‘5)‘\>LM
09,5 & Carmd Ulnyed SOk poieaslS po Lel s )ls S92
A5 ol Hlolixe cuglas Jus
O TA lacaigi slaai jo a5 ams g0 (JLAS Y o)l Jgu
Naisan 5155 L g, 6 sl poie )l Lo (slaog S
0 TA Codgiy olass o ls 0929 (5 lolins Ciglds S 09,5 b
9 gy Sl pyen S (sloog,S & S S 095
ol (el S TA cuigif 9 992 st YoaiHge ylgS
12236242 pusdygo s T P oy L)) anlllas ol 0l
ol YgxiHse SIS g 9 Ml poiS Sl L

9 o ko . 17 090 IFY 43T

50301555 5ol (gloyuzeiy 2Ty 5l onliusl s 152236242 (gansd 190 oy (slBaieis ) yrguad

rexie dulie (6151 9 991 Jlo 3 Cymw yaiin & 595 cdalllan oyl 4
39y yloline Cglas a5 o ool lggil 9031 51 09,5 ¥ 58 Cpuw
LSLQQS“’)T)‘ Lbosjf O ‘52.n> 4.....?‘[5.4 6‘)‘3 e .(P=’/’ ‘A)
5O loline cglas oS ol ool (ooded ailfais> awglis
09,5 (yeizead 9 pllus g Youi e 195 0,5 (s (paw yeiiie
b 00ls (Lad Ygai ge g8 9 g s (6 Ml pgien S
Oepdly el dnlio (gl 9 092 Jloyiya Caply juiio @599
QjLAS aS o eolawl &)“'o'o‘"j JlSQ.J)S uyo).i )‘ oa)f Y 5
SNl o)l 09,5 ¥ o pnly law 58 (5 lolins
Y d.u.\.lLsA P) Qi odlivwe TJL» 9 )Y5A5L$7J9.o )3‘; 5&553):3
(CA.»J‘ od.AT Y o)l.o..f) de.? 5o 05;

4 o Yoai oo 5155 09,5 10 (TT (glacudsss olaas

ol8zgsy jo Yaui e 3198 4 D jlows 15 9 g 5 (6 0sls (4l s s Dlie Loy G5 pdlos (35 s o 9 oy b 0uSilos dnliie Y Jguao

WA Jlo 4o (bt Sl paiilie 5 008

Wl g )5 4t Yo L
Nosidge lgS gy s Mk
>+/a%4 2
+[+VFP Y151 +IA AZAEAM A YYIVEIYIY Oy
vy
oI¥y- VEE(+AY /SA) VAS(+AY XI¥F) N+ (Ve X1 Oy
L A b 065 9 9895 (60l poie IS 4 Dlis 5 (e dnsliie®
Ny Sy 3 ol (65 9 ;Y95 g0 3158y s (5 (o Ausslin®

Nge S155 9 9395 (6Nl porea IS e (U5 (oo gl ©

Moo 5155 9 S Mt 39 o pw 43 Moo (U5 93 Compwly (o0 3w Tolaw 9 ity (03 owsdygo ) oyt -3y 0R g (S 5y



http://journal.muq.ac.ir/fa

4 o5los . 1 0595 NP H3T

M'/$

— S 31 pale oKl
232 o803y 5 (Yaige 5155 5 ayed 6 Maly oo yms) slons U5 plls (U5 58 Comsly (33 752236242 e y30 sy ST 9 Gisis sl ' oo
WA Jlos 50 (st dtd paunnfgulicn o
P ol G (30 53) dlass Iy gy
i )5 " . q :
s _\A(_,;’;M;’) Yol P9 9 ) Py )5y pIl) o A Py sS
YA Vsl o Sy 5 Maly Y Sy 5, Maly
Va5 lsf) (Y590 (9585 5 g0 954 &)
NEAE
SOEE O YIRY(NORVYE) (V=AY <JRA(-IAY=+/3Y) YO(ETIA) VP(A¥/Y) YHAV/A) ™
oIyay e
AR
o[y YS(Y-YIN)  NRA(VAYSYAIRD)  YISV(-/AS-VIAY) ) V(0/4) B(VIY) TA
dyay ¢
AN
oepy e IXV(LF-VINY)  YIE(IO-OEIVY)  YIPA(-JA--F/EY) AAY/F) YYAVY) OYRV/Y) T
¥y
w YA Los (355 5 0By 3 (6 Masls poians 1 43 Mo 65y dusnslito ®
5 Sy aale olSidls b b (5 9 dudg s (6,0sls gt )5 1 Do 15 (s A

S ;Y55 o 51554 Mo () los 10 (yapusly e ik
dalllas pai> (o g0 jlolias Lol gy SV J S 09,5 a4
392 AV Olilews 53 Grapdly prlaw Sl aslllae s B
9 ‘57.0&..»‘ &.bj}g 4.1.«9)‘ W odalive 6)0[.2.:.0 ij 9
6‘@%5@9¢L§A‘=}Mbm‘s’|ﬁ|%w)éob&b
2 plosil Sdglie pg o 43 Mo (5 a0 35 (595 52 45
09,5 1S Ll (s Tobaw 5g0 Slalllas o (yizran
SB9els s ilom 4 M filem yo 5 [VE AT AT 3ly
Cones 3 uizd g [V VY AY] 8 09,5 5 ity
Sl 4 e lens y0 Crply cdile olo (LS 55 laal;
LYY 2] ol Wlos ol 51 2ty (s loline joboay (555 50
P el el (Sl Comezr o ghalllas (uizeen
Jl ol DVF] ol las oo )b cabis 4 S ;o 1,
Obles 50 apndly (oo gslaw 40 (Jolis cdalllan oz o

e 05 9 Y9 Hse 155 & Do 05 (o dnslia®
N Hge 5155 9 933 (63l potens IS Dose (U (oo dunglia©

oalS b rs2236242 undige s TA ey Ll ol
olyons Vgsigge 165 5 09 (6Maly poa S s

09051 b rused e s b T 5 lacusss bLS)| () 092
AV ojleds Jgur) i plowl S Ggam 5

oad 9905k 9 mensly Tolaw O (S ) pol> anlllas 5
Oebel> o (gblias Cglds 5 ats cdly rs2236242
oy S o uely mhaw o 152236242 glac.ies
ol S 5 anilon S5 i skl pyents
o ploml Sygere (ygej) sloolatul by gy oyl ald ssalie
(fo )mea Jj&)

Cou

-

05;\" 5 W"‘ﬂ O.‘a.u 5 d‘)bb.:.c C:SLEI}' dafllao U'.’.‘ 3o
sdalic adg s (6,0l poie S 9 Y ge 155 el

P55 a9 e Lo 05 9 Sudg s (6,0l poieena IS 4 e Jlows U5 pdles U5 09,5 ¥ 3 TTTA (sloqisd§ cradelo 48 (sl ebans Al £ Jgor

\YaA JLA 3 ‘5‘2..’2.{,3 A:..Q,:: p.au.tl,-)b.ﬁ 9 XY oli.:..mg; 50 )Yy.\.;‘sﬁ}a

) A 2 295 e
APV \IYY(+1$Y-0/5) VIV (-IAY-YIVD) S e lS 4 Sose
A9y
e YO(Y\8-Y/\0) VYY(-IAY-Y/¥Y) Vg0 5155 4 Mieo o sy
ISy VOY(/YY-VI55) VEE(-IA-VIV¥) ol
e YA
— (S pale oS> b

MeniAge 5155 9 Ml 39 o o 43 Moo (U5 93 Lol (o0 o Tolan 9 el (03 rsdygo ) oyt -3y g (5 5 s



http://journal.muq.ac.ir/fa

/4.1_5;0 'ﬁ
B S 3 poke oKl b

i GLQC.%AS:Q c@b.t CJSL‘LT J.&Jé Lb&.ﬁjjg‘ )‘ ‘5‘>).0 B
O5a8 coddidalllae dsel> o}‘.ﬁ‘ 9 > dslllas 5,50 6[903;
D] s o o ybel slo Judos j saostid Joaw b (s L]

33 e T g lacaigsy ohias dumglio «pol> dalllas 4o
9 39505 Ml pyen )5 g Ygige IS 4 Dlis
g5 J7S 09,5 9 039S Sk poienslS G reizeen
3,8l o easysy olaad dunlae (Jlcpll cublas (g loline
ols )léLZ.'.A ij [VJL“’ ébﬁ‘ 9 )Yju\.;k;?.l}o ﬁ‘; LY )L?.a-o
09,5 ¥ 58 o il 5 lagudsis sl gy Jeloisns s
(Ygisdse lo5+ae s 6 Ml poen)S) oz 9 ol
Solons 3951 40 15223624 (pusd g0 s TA oigif olo ol
Syls s

rd gk TT quddl slaas ol dalllas gl 4z gily
a9 &M‘M)Y5N‘5ﬁ9& ).7‘; C)‘)Loa“.i 03; ) rs223624
Sy s S loat il 5 (Hdlone (5 A Ml s o0 Sl
predygacsls o Bl o)y (o en 5 (1S aslllas o)l
3 TS L e o pies 4Dl Jlas 5152236242
4 pas als o gl aglice a5 ol plodil 1l o Lo
358,555 A T Bl 1o 1) SsansS s (5less o ydins
Comoz 40 Wi3,S 5158 oK g sodld pizeen Il
Scigs Dl 10 S glie o i 4 Ml Hlas lanl;
a5 Sl 4By jtalS (g lobine jebods TT gt dy Comd TA
DFL s o cillas o b b

26 T g pae o5 50 sl olts 55 o Ken g Llale
aals 09,5 o 152236242 qudjse i TA Cosgiy g A
IV AVl el Sglie oo 4 s 09,5 51 i
O g5 o eppmnsd g0 sl ol A T ol lis Ko Slalllas
2ol O o [Vl aal anisls colis g Bl ol j0 lidle
A JT shass 25,5 555 oo 9 Kdgas ¢ pils anlllas
JAS 09,8 1 Copas Bl (U5 59 152236242 (vd j90 Ly
DAl e jias

padipesly AA Gaig ol plas 5 ke Sy
1Y eg cabs 4 Ml jlas ey of 4o 152236242
Ol s A T g amo oo Gialid TT Codgiy b amslie
BL3 e Kam 5 Kdgus [VF] amd o (2al3311, ¥ 55 el
Iy Sgslio pg s 43 M ylas 5 152236242 acd 90,
BLs)l o5 20,8 gy Std 5 9 oo 3 (5295 5
oailye s 5 152236242 padjpe s crm 5 hobine
LVl wis S5 enalive SIgilie pg ias

s 590 sk (ST 935 10 mpmely prlas <ol g3 o

14. Polycystic ovary syndrome (PCOS)
15. Metabolic Syndrome (MetS)
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13. Non-alcoholic fatty liver disease (NAFLD)
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