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Abstract

Background: Non-alcoholic fatty liver disease is one of the most important chronic liver disorders
worldwide. Adipokines are polypeptide hormones that participate in the pathogenesis of non-alcoholic fatty
liver disease. Adiponectin is an adipokine that stimulates fatty acid oxidation in muscle and plays a role in
the development of insulin sensitivity. This study aimed to investigate the association between plasma
adiponectin and nonalcoholic fatty liver disease.

Materials and methods: This case and control study was conducted on 80 non-alcoholic fatty liver disease
patients and 80 participants as control group. Plasma levels of adiponectin and insulin were measured by
ELISA kit (Mercodia Company, Sweden) and other variables were determined by standard methods.
Statistical analysis was performed using SPSS software, version 19.

Results: Plasma adiponectin was significantly lower in non-alcoholic fatty liver disease patients than control
(p-value<0.001). Whereas, subjects with non-alcoholic fatty liver disease had significantly higher levels of
body mass index, serum transaminases, serum triglycerides, systolic blood pressure, serum insulin and
insulin resistance compared to control group (p<0.01). An inverse correlation was observed between
adiponectin with serum transaminases, triglycerides and insulin resistance (P<0.05), while it did not correlate
with lipoproteins.

Conclusion: The results indicate that adiponectin levels are reduced in individuals with non-alcoholic fatty
liver disease. Adiponectin levels are inversely correlated with liver transaminases and insulin resistance.
Keywords: Adiponectin, Insulin resistance, Fatty liver, Lipoprotein.

Cited as: Rahmani M, Nezhadali M, Rastegar Moghaddam J. Association of adiponectin level with biochemical variables and insulin
resistance in patients with non-alcoholic fatty liver disease in an Iranian population. Medical Science Journal of Islamic Azad
University, Tehran Medical Branch 2019; 29(4): 329-336.

Correspondence to: Masoumeh Nezhadali

Tel: +98 9123875493

E-mail: ma_nejadali@yahoo.com

ORCID ID: 0000-0002-3931-9807

Received: 13 Jun 2019; Accepted: 16 Apr 2019



O gl 4 Coglio b u.uSo,»éT hw b5 ‘soM.wlol)'T olidle Sy pole aloxo /Y'Y

ool 3157 olSLtls Sy poke Ao
YYF B YV Slrio AA (lino) oF o)les Y 0,00

Original
Article

29 () gl 4 Cuoglilo g (o2 Luomiligy (5L o b (uiSS g 8T el bL
Sl Carosr S o (A Oy v A Mt oy ylow

Toado ,Kiw, slg> ‘Y‘SLCM'}} 40 guaro s\‘silw) (0

ol oMo s oMol ST oKl gt drly s s s 05,5 sk ) ulzi 5™

Ol oMol i o Xol ST oS5l ¢ pgeeodd Ay ool G 03,5

Sl ot g Mol 5T lSiiloe o i e Kty 00,5

oS

b slooseysn laeTamol Col Hlaz 1o eaS ejo OIS Gy stage I 2 AT o iz S 5ylaw (S g bl
Slotens] giaslieS] 4 ool 5530 1 5 oiSigg o i)l 2 AT i iy S (55l 55553l o 4 it (sl
O 4y ooy o San b adllae pl )0 g 4 Sl GRS 0 (page AT 5 AT oo S OMlae o ) o
bl A oy 45 (6l 5 LoDy i ]

Pl dals 09,5 lpie 4 odilS Cp A 5 (M 8y S (low 4 e Jlaw A (o) o st0ld 090 anllbe Sul oy 20 Y9
il i sl oslizeal b g Lol 1T A5 6 F 05l 3 ailid] g, b oo b s [y oS b gl 5 o] plaesdly mplan s
L3 ploeil 19 45 SPSS

W S 2 05 2/0 1) 30 a0l 09,57 il a5 0 sixe ysb (AT i oz 45 Mo ey 0 Loy G iSigyo ] ol
Comned (§ e gl 0 Ceaglio g g St (557 LS gy b8 (67 o S 0055 dled pgh oy S Moo D)8
e g g Ceoglio g by perclS” (557 oo (S50l el b o] ey asllle s O /0 1) ALID S 0,5 4
i el bl iy pad b aSGT = (< +/+ D) A odblico puSeo

S slajlico] il b S elaes il oo H2T iy A Gl 9 Sl o Lo asllle golis o] s i S i
S ()l ire gSae DL Syl 4 unglio 5

O] sz S oy 0 Canglio o 5 iCigo) i sllS” 5 T

Q—.’.‘ YY) el —c sr,eiS o oS o sle dodd
S,lo bLs,l ¥ g <abs s (VOV) Slx b ol 4 55l

Sl a8l 50 Gl jol i 50 @2 05 £00t (F)
ool FElE YU o o g loss ol (T) sl 1 Y L 7Y

O 4SSl o gae (ppSedzn 9 (S 0 S
Oz 9 (B9 Ol S peddnlie )3 (5 95
~Solem riEls I S8 IS e oz oS (g ke ()

oy dmo,d YV Y as Sl G55 0 T Slslys g (0)

oo b I f oy 08 535650 (Fd) o]

a5 anpans gl Aoty Lot 3131 ol gtedhan 1 gt okians 35 oy
(email: ma_nejadali@yahoo.com)

ORCID ID: 0000-0002-3931-9807

E\ZARVAL gV FIRCI | FYY &b

WY idlis 3l gyl



YY) oo g Slooy omimo

QA Glcoy © Foylods @Y 6590

Letbgy 9 Slge

ool slaes ol sl gualirs jae gy 4 pol> gl
Sadlas o s dslons iad oz 95151 Jgo 8 ol
ool o a5 095 1YAP ol olo 5 Co I YYD ol oloye
lailioglap 4 as ool 8l 5l ol slowl  Sowds aclionls
ez el Gl 9 G5 Seg— 9 Grtag—dl el
Sz oS 2l (At g 9Svg 09,5 dezlpe (LS
ot st s i A- 3y o 5l B S b IS
4 aS gol, 8l 5l g wsals Ol ISl e o oS 4 M
Lol oS 31,5550 gulis g 2ivgr 03,5 dnxlye calises Yo
ol 8l dan o Gl salls laue a2 A g xub
5o ol 5l ael (Slplae ol 8l 51 g assg Sl eas Sl
pos g (B gigm aalllao cl 2 39,9 Jlne s osliiul (L9}
Sedglio OS] leyo glm aS 055 olog,ls 5l ealarl
Baa 1) el 4y Caaglie boglo 5l s (] g oo oolaul
o=l (Y0) amms o i3l J,..S;y.io] zdaw 5 Jps o I8
O 313 aSog alllae (il 058 pazie Sl ST 5l e
Jsle Sy wad sy )b cnl )3 (Sglie (59)ls S pas il
Al G 5l 795 (sloylne ol Bl g o 0aiiS hgace
AP Slge B pmae (S B s ( SIglte 5910 B as
S oberr S Slais lo (556l (6 5lorm ( (Sl > (Lo
2l g Vb 93 JLed g Sighe sl (Slacs o (ol pos o 3
(I Jgmal Cosley G D9 ool aslid gl g low
S 3 e g 00l o8l 4y CBlaal g dsdllas o)l 0 Sledlb
o3l oIkl (hg, Ly (93, ¢339 8 (sl it wuls)
oolaiwl L ol 3l )59 (YF) as aulone (S 0095 diled 5 (5 05
A8 .0 (6,5 oslasl VKQ o b g K slasyae (s95l 5 3
CM 8o b g (S ey dSw (51920 i 03 5l onlaul b ol
3o 0aisS E8 L8 o8l Sg> sladiges ol (5,5 ojlail </
9 09 3l S (e B Olye 45 (GlEAL Zel VYNY
Ladiges dod 0 (5,9] oz Slin] 0o w86 slaaly) jo g 43,5
szl L aiacs (6 )lgSs 38Ul sloo jo celus o e JBlo
Sl pu S dy g Ve e o 1PM S ps L s S i)
s Lo sl gy (3l o 5l g 5565 0035 5oy il
o3&l b g ST 5565 (b9, 4 eSS 5l (6 T ol jokane
o 5 regallyeel 5 Jog (s lans )0 03] ol 5 ]
By amy p iy odlondl 0l (6,5 ojluil ST closx]
a5 oS il a0 -Ae slos jo g SR ciige duped doé
g 00£ oS gl 10 olondign slo e plw .ol )l

B b as (V) as)l I o aS Cé i
senl do i (St g o Jalse 51 (sl Jolas
s S oy aS g len Sbml g oS slaJskes
sl ) (aeb Jold (AU o8 oy S () 05
9 )9 yu—w 4)5)_...3 ‘kfliﬂ)...c wL..QyLL.u‘ B ool 6&..5
QAA) S o iy |y S smol ob as Jd So5edem
aS (A) Cl (i 1S90l oy 0lgl 3 piSSgns]
oo 8,20 ACrp30, apM1, GBP28 p5loc L pimen
=z sbadsbw ples (b Gesjen =l (V) cul
30 )3T poj9eg,S (59, = AdIPOQ )3 .(VF) 092 oo
(0) sjli o |y aiol o YEY Slaws b 590 4S5 (V0)
SRR e U A
5 IL-10 oladl oo slapSgiw oy uiSSgmsl (V0)
2 ek a4 g wamd oo Gl 1) IL-1 5t oS
TNF-0 g IL-6 CRP slgdl sl S aiw odgy pniinss
) u,«_o.t)a oj)l_c U"‘i"s)_’ u_>| (\?) \.\.QQLSA w.mlf |)
w.s.i‘-)_: as (\Ag\V&A) Sl g)':'lj—”"" a4 oS uuLm}
Sl alS Gla o8 s T lie b S grasT b
Codled a1y ol | ( Splie Jlee!l 51 5 )bews (1Y)
AMP-dependent ) olawdgio g0l an auly s

o> AMPK os Jled (V) cewl by ye ( Kinase
Woad o falS 1) anS Sl adsi g il SIS
oS am o a3l | oz lbial smalapuST Cyaizren
5 shelS (Sl odlae 5 wS 0y 58 5 ol Jlis @
Olds waled «(Ae Vo) wb oo Giul38l dgudl 4y Consles
9= )3 TNF-0 adg 095 p crge (eiSSgmdl w0
e oy A oyl Syt 0 1 (A YY) 555 oo
o g (V) Cnl Jgo (Ml cslagilinnl 4y S
(V) ol (A o oz 05 ko 355550 50 oS
oy als g NF-kB coJled jo Phs! b rusSSgns]
Liis opl i (VF) cl wlotd] ai &l 31 glls TNFar
5ot 9 el ang Sl sl (Sae iSigp ol s
ST a5 sl (ISt 0 a8 a0 M e
Sl yiin 5 (iSigpol gl G (ol 0 55 o
slo o b o1 BLijl s oz oS oo 5o abordsn



Ol gl 41 Cooglio b (piSSgm o alaw bLS

eolsl3T olEiils S pole almo [FYY

5 99 b 0l,8l 51 YL Jles ol 81 o Sau e0gs aylas
D9 ol o3l 51 500l e o181 o iSGansl mlaw
O9,lid g LDL-C (w JoyndS mhaw o Ll
(Y Jgaz ) s sasline g,ls g BT Sdgubs
Sheolainl b oloowdign losie b pniSSgmsl bLS)|
ool ¥ Jsoz 30 @i &5 ab Guend el 305
WS 65 Sd 00y wled b puiSGgmsl Lol
orexae bL3 I AST g ALT o Jgudl 40 Cnglin ¢ ypd gundl
plo yo Sl pme BB (P<:/-0) iy gylo Jmo g
e g Cadie bl aslllas cpl jo oS csalin b e
gl S (555 b Gedgel 4 Caglie G 5500
o oanlice AST 5 ALT ¢ iSigeyo]

Son Sz Hpesb s SealsS (el @l ) Jgax
aslllas 590 slo e @095

P-value oS yaiie
NN o
[-#¥ S 0098 asles
DEF 4 Ll ol
<IFOA Jsyeals
“fe-¥ Syl (65
JEY - LDL
JesY HDL

<./-fo AST
[+« ALT

<o/ g

<o/ el ges] 4 Conglie
[++Y RUCTWN
[+« Sgiwbs (o5 )lad
[+« Sl g 35528

09,5 15 ool gl (LalS ol ol i o
Gl paie Gl 0 o cae Ggld oy oS @ Ol
LJQJW‘ sHDL [ Jowo, S/ (5)J “S_:J - . u?)w
038 alad b (iSismal (e g)logine bl (eizeen
ST 5 %2 el (55 ol 42 Cnglie (sl o S
b el sus

EX g NP S INOU J AP E VAW N KU
@l e Ble i (6,8 osladl (el Wses! el
5 ot (s S5y b9y 4 e Syl (65 0l gyl
S5 03 s SLEKS gand ) 9,4 HDL-C s
Als a gy 8 508 5 b 5l Js S LDL
o5l Cgz (YY) LDL (mg/dI)=CHOL - HDL - TG/5 .o
bkl 5 (ALT) 3o il gial eV o551 (6,5
Jaw Biotechnica g cyg03] oyl S 51 (AST) 1,00l 5giel
L Codomd 5 niSSg g0y cilale 0 ool BT3500
A (6 y=S o3l aSg LiogS eSS 1Yl oS 5l onlal
Homa-IR=fasting  Js—e,8 ol wl , ydguil a4y o aglio
d—wl=e insulin(microU/L)xfasting ~ glucose(nmol/L)/22.5

(YY) o
o o 14 a5 SPSS 3l 5 alg 4y Lanosls
Kalmogrov-Smirnov test (K-S) ;| solail L oS (sl yuiin
23S B i 3y9m0 9= Sl e Candg Sl ]
95 (et Lo peie dmlio sl 099 Jloy by )80 )50
Ol et o 9 05 ool s (5 (g3 5l el 5 5,50 095
)y Stz S oolawl U-Mann-witney yg03! 51 & a0
o 3l i (5 5 Gl sl e L iSigol L)
3 =S bl o gire prlaw ol solaul e pal  (Sion
Do S a alasaSa 55 L se/-0
ST sl (S easizils s IR.JAU.TMU.REC.1396293

A e o8

Lasl

oo @5 o edod 455 5o 5l Gy asdllas (nl o
5 oo coliiwl e gl il pwypn asllae 950
Opl Sheslatul b S el bl b Syl ge]
o3 Jlrps bogon Jlp ciipmenl -G9S 0l
OV Jgo2) 0b e asdllas )90 (sl it

5 Lo FYNY Sl ol 3l (o (oS0ke ol g 0
CS 05 loge 5 b3 sl osr Jlu YOIFY Lo ol 3l
o5 (L OVID) £5 Jolis Jlaws 5 ol 05,5 33,0 oaisS
5 Jlam 3TV (L IV YY ol 5y (1 FYID) TF Lo
90 Oy (Gl sre Solds aS 0 Hlew 0,0 (1 AY/A) FY
(P> 1+ 0) i ounline 05,5

Odgml LSU (53 08wy pelS 65 ooy gl
5 Sgan 05> ;L8 ALT CAST (gl ay anglie



YYY/ olhKoes g Glosy ixo

QA Glcoy © Foylods @Y 6590

S 5t Gy a8 e (e g olle 09,5 90 50 (miw (g (eliendian Sl e anslas Y Jgu

P-value (N=A+)plls (N=A+),lows JUr
*NS AR ¢4 Y /vy (0135 ) o
<ol YO/FYEA/D FETEAY (Lo
<ol YYIEVEY/A YAIVF£¥/5 (o Fo p oS sS) S o098 aules
NS AY/- AEA/- Y AV/AAENY/A G s oS o) sl oygaid
NS VPO EYYIYS VY /¥ EFYY Gid s 2 0,5 heo) Jo s
<efoe AV/a+FY/A VYOI - FYIY Gid o 25 o) S (5 5
NS AR/ FEYY/D AF/\ LY /5 (id oo 5 p)5 Leo)LDL
<efee FAIFYEN Y/ YONOEN YIS G ows 2 p)5 LoHDL
<efee VFIOOEF/F YEIPEEANY AST (U/L)
<efoe VY/RVEV/A YONYEV VY ALTIU/ L)
<efe) VV/OVEYV/F YY/FOEYY Gid 2 Jse o)l e
<o/ Y/P\ £Y/0 O/ VEV)Y Oyl 4y Caoglie
<efee V/EYLEY - /f OIYALY OIS [GEN I TSR KON RNET PO |
NS V/AOE - /Y0 AL+ a5 (o302 yio o) Sgialys ¢y 5 lid
<e[-0 VV/FAENVY VYIYEV/A (o302 yio o) S (y95 Lad
(p<-/-6) Not significant

T 9 stlrordn Gl et b iSOl (Sunen ¥ Jgo

P-value LTINS oS il

3INg ¥ O

o/ —+IY\A SN 00y aslad

" NS HDL

JIYY —e[eYA LDL

-3y —efeeY Jgyils

ol EMARAS & puelS (6 5

-15¥ —elevY Lusbocs

<efoe SARS RO

<efee - IYAY gl 4 Cenglie

[++) N\ie AST

[+« ALY ALT

<IA} —elo)) Sy 0y L3

<12 —+/-34 Sgialys oo Led

ol a g o ls Ly IS é o oS iy b oS o
Il o (TF) el ST L le S oo
(1) 095 Sl I3l ol iagsy wilen 5 Sladios
gl Gl (o] Gud () 505 Glap Bl Gl
@ M pllew 0 (M) ondl & Cuglie 5 Gdgd]
OSoe Slpeds (pl el ok (28 (IS d o pzaS
NAFLD o logs 50 0reiSigns] gl _als e &y o
preadgilin sl @ e Liglom p3lSe S L oS wll,
P (Sgsl (TA) Sl 0uds 055 (7 &0 5 2007
22l 5 (ACC) D58 155 sl oo b 1y oy

e Syl g s G Slllae alie egn cnl o
S et o a5 Sliae S Sigsl s s i
oS5T b (YAYATEXY ) 0 oanlie ol ol 31 ) o
Obler 3 oSl gl Gl Clidss Sy )0
0 e Sl 5o slanlllan (YA) sl o oays (guS
oon ol o &S ad el (g Cume 0 G0 g e
aS cusls gyl g il llen 0 iSSgno] mlaw
b el 12 gl 5 oSigsl 2Bl S ol s
ol oladl Slalllas 5 (F+) ad oy 6o gl o]
oats azslis NAFLD (gl jhs Jole uiSsmol ol



Ol gl 41 Cooglio b (piSSgm o gelaw LS

oolaf3T olSiils iy pole almo [FY'F

ol Sblwl g 5hawil el Y] zhw b adlhs o
A5 ohlenr 50 ead plodl lo ragh (S alie Gl
O b raeh 5l gl 10 (Y YA) ol las jmali8l o>
W ovolivwe d)losum .‘oLu)‘ (5;.\.»5 LSLQW")"] 9 w.&)?—a.)b—‘
Slallas (YA) 048 (6o (5)low Cdyin g oslyauil Soial
5 ol G slaieSsn Ole SOl pas sams e i
S Gl olml )0 ot i Cel (Sas el 05
e J cpl LL(YA) asl asls IS ,8 Oy oS (g )lew 5o
bl Guily 5 Sl o (B, tagh (S
il oddlive Aid iy jeyew A M gllen o ulS

(LYAYY)
S Glew 50 e Comex [y v o Gl addllas ()l ol

g aidl uals QT o, Slas 4 u.u.i;i.uai rhw M Oy
Suoglie (o i aloxr I (Sl SIS 59 g
6 sladshe lad o Z5 L riaren 09l oo gl 4
o Mo Gl ALT 5 AST (ou.S slap sl s
oy 0 i Luilis Canl (Soo W puS gl &l 3l g bLs )|
oz Sl slaasz 1o .aiS sl lags o 5l orrwy caib
L casis slp Sl plpe @ bwsdl ag)ls slagleys
Bt 4 4z b iyl g ol leys s, 55
waliste é"‘}" 5 uJS.” JUpREpCS LS L5)L°"" oo]l'.wf
> oSl Sl s IS e G oS e i
wllae (pl Scasgaze Sl il 65900 Gloyd 5 6Ky
5 Tk o e 3l pllew 5o (SIpbie slag)ls Sras pue
TNF-0t aiile el sty LS s5ms 5los ;S o5l pac

Sl 00 s.)l.o‘ < ..\.«S (_g)Lo..u).t U] u‘))‘ aS Sg) IL-6 9

‘5;‘.))” 5 s & e

e iS50 w5 5l ) 095 (1008 g ol Cilye alwg cpp
goz a8 oo liwjloy o plisle 580 (il g0l e
5 Rl 150 GBI izman win S )b 1) Lo ladisad (5]
FKisly sas olim_m”.. 3 i ol g RIS Y Ll
.m-'S‘SQ ‘b)lg‘ Y 5 " &

(YA) aoo o mals sluw Gy awl cdbd 5 ol
Sl GgealannST g JULD yo a5 olagatyp eizees
(FV) S o Sy, 1, (CD-36 aisle) iiad Juss oy
L g oommlinasT by (2al8l b wlgs oo niSSgmsl (ke &
w7 &0 3l eaS sladske )0 cpr sl i Gals
WS S olr Ml coslaglin] 4 e ol jlen o
s sz aS Gl olew plp o 1, S5 (YVF)
(YA) WS cdidlons IS

Sl G (Sw 0o wles o b gine Dol Lo aslllas o
0355 aled (S LS| (rmizmen d S8L (o) p 990
Ol b eSisnel b eaalin (Signol w5 Sy
DS g S il oS s 5 azmeale ;5 gla STl
alie 55 ulen 5 ol (VF) w0 20515 (3 (335
o g O e alal) S oz oS phle o o il
ol ol Cle oS WS 5155 oy eog8 asles 5 (yeiSigno]
Gl g o il o Sles > DS axlys 5 bl )
O Olalllas 51 golass jo Ll (V) wis S o uiSSgual adgs
0355 aylai g (5 ke29,50 oyl by (iSispol o
4 by slate gloasil (Fe¥) aii cdl b)) o
am S o Yisl So 0oy aled g uiSigms] b))
5 09 8Ll lime Sl 5l 3825 3,50 (Slrog S Dgliie o5 5
(V) el plil @y ol 5 oy <8l Cod

9 MUt oz a5 4 M o 095 90 G Geid Ll 50
9 Ol @ Cunglia gl gl hans )3 ()l hre glis Il
Ol whaw b sl 4 Cwglie e (e BLS)
ool WLyl Camaz o (glanllae gl alies 45 s oamlice
2 oirSgmdlgns Sladllas ke ;o aSST Jl>= (YA)
loadsn 5 (b i (5 Syl b oy 0S5 b
S o L)) o s ) bl el 4y Conglie
P 0 S 5iSisel Ghals b b alie wlidos
L Gals ool &5 ad esslie (IS 8 0z oS Ollon
5 QB Ngr 0 028 Sladis og ol jen gudl 4 Cuaglis
2 5 @355l Rl b S g eiSissl a3 ol s
Sop g Sl eadS o il el 5 ol
@ (YY) 0gdoe 595 ol wle 0z slaoeul glan]
4 Comber (pizmen 5 SIS jlugese (iSisnsl ke
bl 3t Gl Jle jo (YY) auS oo Lads 1) g0 (gl
P W G aS silew g Gedgmdl 4 Cglie (s (68
(FAXVIA ) ol o 08l Lt liios ) (o



YYO [ ol )en g Slosy mimo QA Glcoy © Foylods @Y 6590

REFERENCES
1. Giannini EG, Testa R, Savarino V. Liver enzyme alteration: a guide for clinicians. CMAJ 2005; 172: 367-79.

2. Lee SS, Park SH. Radiologic evaluation of nonalcoholic fatty liver disease. World J Gastroenterol 2014; 20: 7392-
402.

3. Dyson JK, Anstee QM, McPherson S. Non-alcoholic fatty liver disease: a practical approach to treatment. Frontline
Gastroenterol 2014; 5: 277-286.

4. Sun C, Fan J-G1, Qiao. L. Potential Epigenetic Mechanism in Non-Alcoholic Fatty Liver Disease. Int J Mol Sci
2015; 16: 5161-5179.

5. Hashemi M, Hanafi Bojd H, Eskandari Nasab E, Bahari A, Hashemzehi NA, Shafieipour S, et al. Association of
adiponectin rs1501299and rs266729 Gene Polymorphisms With Nonalcoholic Fatty Liver Disease. Hepat Mon 2013;
13: e9527.

6. Famouri F, Salehi M-M, Rostampour N, Hashemi E, Shahsanaee A. The effect of silymarin on non-alcoholic fatty
liver disease of children. J Herbmed Pharmacol 2017; 6: 16-20.

7. Pandey AK, Jalihal U, Pramila MN, Gowda V MN, Vinay MD, Prabhu V. Estimation of adiponectin levels in
diabetic, non-diabetic fatty liver diseases and healthy controls International. Int J Res Med Sci 2015; 3: 140-146.

8. Gable DR, Hure SJ, Humphries SE. Adiponectin and its gene variants as risk factors for insuln resistance.
Atherosclerosis 2006; 188: 231-44.

9. Carter-Kent C, Zein NN, Feldstein AE. Cytokines in the pathogenesis of fatty liver and disease progression to
steatohepatitis: implications for treatment. Am J Gastroenterol 2008; 103:1036-42.

10. Zadjali F, AL-Yahyaee S, Hassan MO, Albarwani S, Bayoum RA. Association of adiponectin promoter variants
with traits and clusters of metabolic syndrome in Arab. Gene 2013; 527: 663-9.

11. Ricci R, Bevilacqua F. The potential role of adiponectin in obesity: a comparative review. Vet J 2012; 19: 292-98.

12. Hsiao T-J, Wu LS, Huang S-Y, Lin E. A common variant in the adiponectin gene on weight loss and body
composition under sibutramine therapy in obesity. Clin Pharmacol 2010; 2: 105-110.

13. Sull Jw, Kim HJ, Yun JE, KimG. Serum adiponectin is associated with family history of diabetes independently of
obesity. Eur J Endocrinol 2009; 160: 39-43.

14. Ronconi V, Turchi F, Rilli S, Di Mattia D. Metabolic syndrome in primary aldosteronism and essential
hypertension: relationship to adiponectin gene variants Nutrition. Metabolic Cardiovascular Diseases 2010; 20: 93-100.

15. Miraoui N, Ezzidi I, Turki A, Chaieb A, et al. Single-nucleotid polymorphisms and haplotypes in the adiponectin
gene contribute to the genetic risk for type2 diabetes in Tunisian Arab. Diabetes Res Clin Pract 2012; 97: 290-7.

16. Kiecolt-Glaser JK, Christian LM, Andridge R. Adiponectin, leptin, and yoga practice. Phisyol Behav 2012; 107:
809-13.

17. Arregui M, Fisher E, Kuppel S, Buijsse B. Significant association of the rs2943634(2g36.3 )genetic polymorphism
with adiponectin,high density lipoprotein cholesterol and ischemic. Gene 2012; 494: 190-5.

18. Hugo ER, Brandebourg TD, Woo JG, Loftus J, Alexander JW, Ben-Jonathan N. Bisphenol A at environmentally
relevant doses inhibits adiponectin release from human adipose tissue explants and adipocytes. Environ Health Perspect
2008;116:1642-7.

19. Hopkins TA, Ouchi N, Shibata R, Walsh K. Adiponectin actions in the cardiovascular system. Cardiovasc Res
2007;74:11-8.

20. Minatoya M, KutomiG, AsakuraS, Otokozawa S, Sugiyama Y, Nagata Y, et al. Equol, adiponectin, insulin levels
and risk of breast cancer. Asian Pac J Cancer Prev 2013; 14: 2191-99.

21. Kazumi T, Kawaguchi A, Hirano T, Yoshino G. Serum adiponectin is associated with high-density lipoprotein
cholesterol, triglycerides, and low-density lipoprotein particle size in young healthy men. Metabolism 2004; 53: 589-93.

23. Du S-X, Lu LL, Liu Y, Dong QJ, Xuan SY, Xin YN. Association of adiponectin gene polymorphisms with the risk
of coronary artery disease in patients. Hepat Mon 2016; 16: e37388.

24. Marino L, Jornayvaz FR Endocrine causes of nonalcoholic fatty liver disease. World J Gastroenterol 2015; 21:
11053-76.

25. Polyzos SA, Mantzoros CS. Adiponectin as a target for the treatment of nonalcoholic steatohepatitis with
thiazolidinediones: a systematic review. Metabolism 2016; 65: 1297-1306.



O gl 4y Ceoglio b g.g&,».ﬂ b b5 ol ol 3T ol&iils Sy poke alxo [YY'F

26. Gonzalez-Castejon, D, Rodriguez-Casado A. Dietary phytochemicals and their potential effects on obesity: a
review. Pharmacol Res 2011; 64: 438-55.

27. Prakash J, Mittal B, Awasthi S, Srivastava N. Association of adiponectin gene polymorphism with adiponectin
levels and risk for insulin resistance syndrome. Int J Prev Med 2015; 6:31.

28. Pagano C, Soardo G, Esposito W, Francesco Fallo F Basanl, Donnini D. Plasma adiponectin is decreased in
nonalcoholic fatty liver disease. Eur Endocrinol 2005; 152:113-8.

29. Bugianesi E, Pagotto U, Manini R, Vanni E, Gastaldelli A, De lasio R, et al. Plasma adiponectin in nonalcoholic
fatty liver is related to hepatic insulin resistance and hepatic fat content, not to liver disease severity. J Clin Endocrinol
Metab 2005; 90: 3498-504.

30. Kalafateli M, Triantos, C, Tsochatzis, E, Michalaki, M, Koutroumpakis E, Thomopoulos K, et al. Adipokines levels
are associated with the severity of liver disease in patients with alcoholic cirrhosis. World J Gastroenterol 2015; 21:
3020-29.

31. Esfahani M, Movahedian A, Baranchi M, Goodarzi MT. Adiponectin: an adipokine with protective features against
metabolic syndrome. Iran J Basic Med Sci 2015; 18: 430-42.



