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Original Article
Abstract

Background: Leptin deficiency or dysfunction in leptin recept@®bR) signaling may tend to
resistance to autoimmune diseases. On the othet, heptin receptors exist on many cells and
therefore blocking all of them will probably resuit unfavorable effects. Targeted ObR blocking on
specific immune cells with a leptin antagonist sashtaFv (Tandem single chain fragment variable or
Tandem scFv) may be advantageous for patients avithimmune diseases. This project aimed to
optimize the condition for large scale productidsach molecule and to test its effect.

Methods: The cloned taFv gene was sub-cloned from pAB1l t63#& vector. The taFv fragment
existence in pET32a vector was confirmed via pohlgse chain reaction (PCR) method using T7
primers. Dot blotting was recruited to detect protexpression. Optimization experiments were
carried out and assayed using enzyme-linked imnarbest assay (ELISA). Finally, the functional
activity was evaluated via flow cytometry.

Findings: The result of PCR confirmed integration of taFv @3 gene fragment in pET32a vector.
Dot blotting confirmed taFv higher expression inT@2a vector compared to previous vector. It was
found that media containing sorbitol, Escherich@i &L21 strain, IPTG 0.05 mM and 18° C
temperatures were resulted in higher productioprofein levels. Based on flow cytometry, taFv was
able to attach to 20% of lymphocytes.

Conclusion: pET32a vector with pel B fragment is suitable $ecretory overexpression. Production
of taFv could be enhanced via optimizing media aultlre conditions.
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Original Article
Abstract

Background: Aphasia is an acquired linguistic disease causedrhin injuries mostly in the left
hemisphere. The symptoms can contain a vast speofralinical manifestations.

Methods: This double-blind randomized clinical trial studyserved 70 patients with stroke. Patients
characteristics and their demographic informategistered prior to the intervention. Then, theyever
divided in two equal groups randomly; one groupenead piracetam and the other got memantine.

Findings: The mean age was 61.6 £ 11.8 and 62.7 + 11.8 yeamemantine and piracetam groups,
respectively. Covariance analysis demonstrated sigreficant improvements in memantine group in
all aspects of the study except the fluency of cpee

Conclusion: While memantine improve lots of symptoms of aphatidays it is less considered by
physicians. However, we recommend its prescrigtigratients with aphasia as a safe and efficiamny.dr

Keywords: Memantine, Piracetam, Aphasia

Citation: Khorvash F, Ghasemi M, Naderi M, Mirmosayyeb ®.Comparative Study of the
Prescription of Memantine and Piracetam in Poststroke Aphasia. J Isfahan Med Sch 2015;
33(355): 1752-7

1- Associate Professor, Isfahan Neuroscience Research Center AND Department of Neurology, School of Medicine, Isfahan University
of Medical Sciences, Isfahan, Iran

2- Assistant Professor, Isfahan Neuroscience Research Center AND Department of Neurology, School of Medicine, Isfahan University
of Medical Sciences, Isfahan, Iran

3- Student of Medicine, School of Medicine AND Student Research Committee, Isfahan University of Medical Sciences, Isfahan, Iran

4- Student of Medicine, Isfahan Neurosciences Research Center AND Department of Neurology, School of Medicine AND
Student Research Committee, Isfahan University of Medical Sciences, Isfahan, Iran

Corresponding Author: Omid Mirmosayyeb, Email: omid.mirmosayyeb@gmail.com

oy VWAF 5T p g azin /FO0 o jlad / ¥F Jlo— Olgaonl | S 55 04Kl dles

WWW.Mmui.ac.ir



WAF/DIVA el )3 &, uluol (S 33 0 ASuslS alze

WAV 3y pr . 2,0 \WAE olo )3T pgun 45/ YD o lesis/ pguw 9 w Jlw

335 ga0 o037 39 o 3140 (SIRE CoSgumo pili

Y. . - ‘. . . - Y . . \ . aaf .
u‘)é‘fd‘ﬁeﬁd‘mp“ WJJSA‘G‘A‘)J,’;‘(HQ‘LSJS*?JL‘“S‘J"SA

wd gy dlio
=

bty )5 Slleel (Jb cnl b sl jos Jobo G115 035 G2 sl 528 Ol Sl (S (ST o3 cadgice 1o
ol 2 2l 2925 3 50 ale ol (5,8 slocdl 3 jial o oo (Sub g 2l Codgiome 56 4 by Sloyply slaanlyd
L5 pll ol o (sl ybge 3 g0 50 jongl (claasli | S g Ste s I3 Cudgioee 5 s Ban b ol caddllas

anle 4w VFAYA Sl 5 ol (hse yo0 V8 (59 olo dw o &y (g J30) (29,5 99 (228 b S JB 5 adllas (] H ydg,
A = 0lag) (ol3e Codgae) 3590 ¢ (2,5 YAD/YD £ YAUSY = 59 A = 5law) sals (Kad 09,5 ¢ > dolas S 4 o Sdge)l .05 plogll
Lo yd o) sl pwpiwd () (Slgw 3,5kl (glie g O & A}l @0 4 salis gla Sg0jl as 3Rl (2,5 YYVYO £ ¥V/eN = 5
Loyd —B+) Ab dgdme aald 0g)S Moy B o U 055 09,5 (sla gdgejl slie &S Jb )3 (55y 0 p)S VY E YN (LliE Cudgime
Olge 4 5 ¥ LulS 5 BCl-2 Bax clay; o zlysciwl b gogejl i wlo aw 51 e (o) 50 p)5 WO £ VA (olie codgime

=, (Real-time polymerase chain reactigteal-time PCR i, ;| oslital b jong] obyaSgue yue ,d (shlS (clapiiyp
A o g 4355 o[+ B0 (gl5 xe aw y> g INdEPENAENt ool ;I oslizul b Juols (slaodlsy i

3 pd o> YR g YVIY g & )b gme pé job & (Mo)d —0+) lie Cudgime 09,5 3,850 BCI-2 g BaX slayy; ol syaidly
3 gt o3 BA g YAY i (g gxe pf yobo 4 dald 09,5 5 500 BAX/BCI2 s § ¥—jLawls’ o5 oyl aS” Il p3 g0 sals 09,5

D (Mo pd —0+) olie Cudgizs 0g)S

oS 3y dgarg Jlein] oyl iz o amd oi B 5l cow i 1) 3,8 s jenal (hoyd —B0) LHE Codgazme olo dw (S 5 16 S A
Soles S Y 5LlS jgals 9 BCl-2 Liulibl goyb 511 5,8 g jeue] Mgy ( olié Codgie

sousl )8 g ¢ 2liE Cudgiie 1 gIS (45519

015zl dloxa .3, ga0 5ougel 3 a0 51,3 (IEAE Cudgusme il iy (3l chemw s oS5 (s o2y Lidl gjann 1L

WOA-IWY- (¥D0) ¥Y AYAF leiol (S

L osd o0 i &5 sk 4 sl Ls ul o doAdo
S{RPE A TNSISE SURTPSTS SUSTIICIT D) PR S Ol a Gloman By 0 = 5 gls (g ola
53 @3l Joslye A3l B e — 5 gl s lew 23 e 5 S e Vs 5 el SSs p Sge

Olnl a5 3o 5 o819 pole 9 (S 5 50Kl (i Sglg e 09, ledils -

Ol 5y 50 oR3ls (309 pole 5 S a5 oSty (5359 STsazed 09,5 15> Somiils Y

Ol 5255 305 (K3 pole oS5 (S plgigm] s 38 10 9 (Ksy (0l sguligionl 09 oliolinl ¥

Email: purrazi.h@gmail.com 293 Oy )G (G0N 9

WAF 3T o gos azin /FOO o e / V¥ Jlo — Olginsl S 55 0dSKiils ales VoA

WWW.Mmui.ac.ir



Olylsan g (s 8 Ll yisy

ol JeSe sl b s 4ol
Sl 5 e dolss gl 4 bl b
oA Sl A s Sy (e Seis
4 BCI2 5 Bax sla s cop cpl 53 355 0
55 ml 6 S U5 s ol Gt Olye
g S5 lodS e S5yl slaely

L Bax 5 = 48 cul sl LA Olides
Aol e (SASS s S LS oML Sals
S1C oS g dilo 55mml Jolpe Sl 4 gt
aS ol Js s ol sg s sl o slas
BaX s — ($hs5m sl e ol LBCI2 5
slis So LS bis Comge 5 S o il
Soan S e Jaab o opl 53350 0 GOS s
5T SlS 3ladles cule 55 (ShsunT Sl e
=1 0) el Jhor Sl Slaifis g 25

sl s g olsen OS5 o0l 2 b
Jlie 53 5 gs Sl Colem gl 2 cnlis Lol
5o ke O b b e Jleast lacand 5 550 0
P P P P N R Rt
3ok a5 (60l S S ags )
slaaas s .cules, Sl 55 4| Oliie
aS 35l o Lil oladlas 51 = s = gu—y
Lo a0l SO L e Cusgdoe
3,555, S Olpe 4 el (S (0055 5 5 O52)
O,LSes s Niemann.is | es ()52 5l o
SIS Cussdme ol i aS ass S 515 S
DNA 0l ankad asdad falS Cor e (Ao ys =)
»BCI2 5y 0 Ol lsl s BaX s, Ol
L0l a5 o 03, 0l ol sla g0 218 50
5 e | SUaS lab S oS sy diins

Sl 5 @liE cusgaae

o5 B sls ol S p Sl Jsbe e
U5 oo 0T o 51 aS Wl S 513 s 5,50
SV 5 p2lST e mal Slsely sl s &
S 55l 5 el = e Jale (ol e
wded Sl S b Spul o nl 03 3 S
S5 =B Solew bl Jalye n Feee Sl S
V.A_hu 03 aS Al b plicad 8 Slsless
Cilisen Sl 53 Sk S a5 Uil o doles
o 3)LS g dile Sley sl il o 4
03,5 4S5 4S5 5 (g3lmen b L ajls ol
IS Jsb ey gt 03505 I 5 aysiley S
5 aen O0s Al Uy 5 aslel e 5LET 1 55
3 g ame gla Sl M 5 Je glalis
=) b e aeilr S5l
Sl Ol e 45 o 0T 51 Sl 3 5 g0 lallas
Aoz /o) =00 Y 350> 53) 3,LS g 55 0
Al L s Jelee s el (S
Slassls odame S0 oSl (S5
oo glaslid 5 (Sos s dlw il

o=l ol s s s il (S sl - SOLsG)

2o, — b Glasles glsl 55 ledie (G )b
=) wls V.A‘J.B

et 33 Gk Sl LSS s S

l_f Lﬁ-)bﬂ_«ﬁw J\AJJG C) J}Lﬂ C)l?-j L}P—‘J

TNFo J_ile e ol SIS J

« Fas, (Tumor necrosis factor alpha
&3l S e godiS Ll plie glaois S
Oy s s s Jm 3 .00-7) 55500
35 53 (ki U Gyl 2ol e 0n Sege

ol ot (S35 s] Jolse Silay 5 (5,08 e 5y

Vo4 VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir



Oylsan 9 s 8 Lidl yisy

DL ))_.:.S J_>‘J DL g;“:'k)}i c;..al?— LS‘UJL&A ?t}r_.s‘
L}_L.;Ql_zjkbﬁl_w).)).)f IS Vo) ?t}!’.‘:‘ Ao ) w‘
s sbcsgie by aS 558 50 3L 50
J)}JM)J\G' LSYLJ)Q-«LAJY}.I&&JJLS\&
ol ) Blne el oS 5 4B S 13 e
LSLAJ...L‘J_‘! )_5,‘.& cch.GA..v.CAMJ UMJI..»J BE C)l:z.“.kﬂ
Sl e 5> 855 Sl 5 S5 se
s gle glacys sdse JLis 4 )y}j @'Lﬂ)rlﬁ
c))ﬁ\j\.JﬁeMW&S)&BJJJL
Qibjbuchmﬁltw)fg_%.lﬁbﬁbwbd
BC|'2 cBaX 6[,&&‘5% QL:J B (M)J —O') &‘.«\9

A rbu\ LS{‘JM du&y JJLS}:A)JY')'L?M:LSJ

b9

Cb KB s adlae 1 R LST S s
L plosl 50 o230 03 5 a5 8 53 o2
S ardlles Gl Slo Jbe b Lyl b a5
Sy garle 92 5 gl o S VP Sl
G A (Gl Ol sral szl 51V FAYA
NS TP S S SIS P N ES

Jols dds Lol 5 Co anda 55 Do 4 La 4 ges
Lo e Cgby (1,8 Sl Gax 3 YYEY) Lo
Sl - pldy, ot o 5 (A3 00 £ 0)
w33 =l b3 Bud (IS Al VYN Y
Glis Sl asbll oo an gla s sl slas
50 S e esliul OF 5 (Cd) Sla 3,10kl
G35 e 4 OT (5 &l B rae S Olsn
A e Sy g S eIl

Loy -0 lo)le 4w lis S5

Sl s @liE cusgaae

L ROS) 0351 Jlss slaas S A (o5l
<l s L of e 45 (Reactive oxygen species
Sl 3l Jd e il S e > Shas
Izl 5 dsl o B lad g 53 350 pl aul
»PLUROSW s Jalb b ol Cossdouw oy, 0
Rl Sl Al sas e SRl Ciles &
() wsl Sl il

Sholadls 51 & Cu S ol J s ol
2l baly il 53 A e alem 5 s, ol
Soo9d S— aS il SL> 0L 5 Patel
e shoss P ke Vb 6 JIS Sy
Mooe sln oy (Al sabae s 55 ml SRl
335 o (Amyotrophic lateral scleroSisALS «
Lol GY¥5b SO o g ulad ol
HSPVs (g pmme ialS 5 —ioluS| s a5l
3 BaX 55l s R e S
V) A Sl Al e

Lils o lal O, Kan 5 Tejero-Taldo. pioeen
Sl Vab ooy S L olie Cosgds Slas
S5 ol o (= ibe Lagdse 50y 31 & 5
Gm b 3 8 Sl S e 1S
Sl el 5 sl S St R
s Ldls e s (A dles pal Y
Ghas Ll s ol Yk Slie lacys s
Sl 3l S e b 05 SRl sl s i &S
el o a5 L das e Sl 3 ealital 5 ) 4
ol 0 Shes 5 Sl 53 3505 e 3l SIS
Sl i sl 5 LGS Sl S g s
S el s O Ky s Ll e &S
LS s 4| amelr

VWAF 3T o s azin /FOO o los / V¥ Jlo — Olgiesl S 55 0415 ales g

WWW.Mmui.ac.ir



Olylsan g (s 8 Ll yisy

S Sl e Sl s A esls 3 sle 055 50
A3 8 S ol S Bl gz s -V gles

s 4303 SIRNA 215l o1 RNA £
(561 ThermoK0732 .S (gslginy 535, b
;;M.uwﬂjcf;ga\ﬂ@émp)
A Vi s o e 3L Sl e S e O
5 A 45 e (0 ) (O5kw) RNXTM-PLUS
A5 5w SO GBUT gles 5 aids T e 4 s
035308 e Y s Sn a g lS O
10 s Led b DA & g S 5 0358
iz ¥ slas o adds 0 5 ud eals OLST 430
e o sl 55 5.8 a3 515 A
33,5 Bl Gar s Jler ol 3 s ai3s V0
A s 5l (@) w3l ol YTV

P s O3l QIS 05y 5 53 4 ¢
a5 A S gsbalis o RNA - S )
o M e a5 0 i 03 2585 S
s S bl d s sl 5l gsles p
31,8 Sl Ga s =T gl s wads Ve gl
i3SV e a sy Sor O Sl ey A 4SS
Ve r g s sl S ol am s ¥ Ll
Ab S Oy 290 mbe s ek Sl

oA Jplsl ) e ) Wl S ol
s S Aol s S Blol s S
33,5 Sle gazn ¥ Ll 55 ids 0
3 e, O 20 @b s S Sl YTV g
o305 o3l adBs Yo s od= o A qu;'— Jbl s 4
33,8 s ISIG s

sl o Load e Ol s K5 5L s
(Diethylpyrocarbonaté_, DEPC) L S5,

Sl 5 @liE cusgaae

o3 0 =00 (s s Ay Yo 35 2
Ao 3 V0=V o s O-A Ol e S
39 ailhe 5l e b hge s S 5 ok
sN=A) daliiiop, S 54 olad ;5 b o
LdE Sl (= A) Sle Cussdow

Qald 05,5 gls g3 gesl 1 plde w3, IS5
b s o g ajluban glie 5 &l &) o 4
38 ool (ol JoaB) a5y 6 093 ole 4
Lo G3se3l b ran 514 Olge oy53 cpl d b 3
Cosgdme 03,8 e Hldas pund gl dali o S
A o (5 S eIl 8 5 Wl e 4 olie
ol sk ss e Gagall nl B an gl Sl
YR RPN P p_fﬁ“/u s AN PR USSP
o3 00 L s s gdoms Sl 03,5 i 5
5,5 oo Sl |y Joldiog S 3 as e it
o 3 Mis ) S Gy 3 0 S VD E VA 3505)
b sl VY (o0 b s ledes 55 e
e 0als oME s s il Sl e 4

sla e plas gl gl ol 5 (>l
L agim S euss ol olSl 5l Gy 2l e
2l a8 e 40) S Jlis 0555 Gy
ol e S e V) il 5 (p S S
ool i T 5 ey 5 LS s o (p S SkS
e I P e
At sl e i pe Gl gdons @ 5 iy
03503108 (praasiia Jau 5 AlolBB s s s
S5 Pn mle o 5 gl Lol LB 5 1
S058 5 o O ads 5l ey A Il
S i s a5l e e Aol (O

P omsalS s bags sl ox ol il

WV#A VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir



Oylsan 9 s 8 Lidl yisy

« Ribolock RibonucleaseTranscription Inhibitor
0 Sl dm patne gy Sl Sl ey 5 035580 55
U PN WP PPN
RverertAid ™ H Minus M- o551 =, S
A es 58l L8 o5 4 MULV Reverse
©oligo (dt) el sl eslacul oy s 55 anlsl s
g 53 50,8 Bl a5 XY aids ?
423> 0 lawl Random hexamer primef oslaw|
53 aids A 0T JWs 4 50l 8 sle (g3 YO 5o
5 S Dy Ol Sl S il e s ¥Y
03 a3 N Dl an s 00l 8 L ST
53 4 ges 5 S pdn OLL oS (Sl gax s Ve
A (IS 58l gz s Ve
Real-time polymerase chain react'pn;,a\
=5 Ol Olses (s Se3l0l (¢l :(Real-time PCR
oK 31 ¥ 3Ll 5 Bel2 Bax gla sy
«Corbett ResearolCorbett-Rotor gene-6000
e by gl el i eslinad (U] 2
Loy Ik Primer 3,158le 5 b eslinal L O3
Sl 5 e (OLT Bioneen L5l S5 «
s S esliad Vo M Ll clale b ls
SO, Sl esliad gl s L 2iSTy tla eyl

> Syber greens_, s ¢Lo<il Syber green
Jate glazi, 53 DNA 4 Real-time PCR sl
S Jsdr 53 S e pblo 5l 55 5 05 s
slrme gy G sln 55 0k slasely JIs
4S o 3SOOL Ol 4 Cdl old el
CDNA > o 2STy 53 35 50 350 (Saen (Sl
Sl a5 LS el 5 (Complementary DNA

Al 6355l DEPC waterb 4 0 < 55 4 €DNA

Sl s @liE cusgaae

Ol josds 5 lis RNA gl A 3 e
(LS ol BiO-RAD) (5 20 5585 Sl 35 a5
505255 s 4 pB RNA (ioman S o)
Godaliin 5 dnles sl sl 58T U5 s,
RNA « Ly s YAS 5 VAS o i L oo
Sl ol Zl AW RNA LS I, 28 o555
3,58 Bl a s =V sl 53 e goslizal
NENTSRVSE
RevertAID «_S ;| oslew! L :.cDNA L
Fermentas™ Firs Standard cDNA synthesis
Do o difle CS 0 andly s Gk (5L
Sl Sen Y S RNA 2l o) 1o plowil
V/0 w5 S& ;> DNase | reaction buffer 10X
DEPC-traeted eat€b. s 5 Ao a5 1) A
DNase =5 S \ oy 5,800 4 e 4y
= b sl ) 6lsl O so 4 (Deoxyribonuclease
035580 31 s 5 ONA L Jlaa>! S5 7 0,
Sodon sy by s cGlae I 51 ) )
D5 s, S e amn Ve 5 5o aids T
Ll s s aids Vo Sdea by e ops 23 S
S S gy Sl 0 8 VFre 5l S Sl ey ¥
sedd JLs Jpll eds wspn 503 Ol 51w
258 s ISIG s esls o3l aids Ve 5 sd>
JUEEEY POV | Rl AN
oligi (dt) Primer ,-J, S\ s DEPC-treated water

:J,au,« ”:d

42330 5 A3 65,33 Random hexamer Primér
Dry block g5, 5l S sle a5 Ve gles 53
Reaction buffer 5X,-J; S ¥ .us S 4 S

dNTP 10mM mix, =3y, Ss Y
—Js,Ss ) 5 (Deoxynucleotide triphosphate

VWAF 3T o s azin /FOO o los / V¥ Jlo — Olgiesl S 55 0415 ales V7Y

WWW.Mmui.ac.ir



Olylsan g (s 8 Ll yisy

Sl 5 @liE cusgaae

J:bdjé salan! )40 6“}"‘.’.‘).’, ‘5“‘,3' A JJ-\.?

(bp) Jgemmo Jst>

0 Jl¥ O3 \
Yo F: 5TATATGGCCCCAGCATGCGA3' Bcl2
R: 55GGGCAGGTTTGTCGACCTCAS!
0+ F: 5’ ATCCAAGACCAGGGTGGCTGS3 Bax
R: 5'CACAGTCCAAGGCAGTGGGA3'
VA F: 5GGAGCTTGGAACGGTACGCT3 Caspase3

R: 5’AGTCCACTGACTTGCTCCCA3'
YA F: 5CTCTGTGTGGATCGGTGGCT3! B-actin
R: 55GCAGCTCAGTAACAGTCCGC3

Hd B b Wised (pl b e poie 5 Lo
o 13 e Sl ol g s el
Ok U35 b adaly 55 olE Cusgdos 5 daliio S
05,5 4S ysb (P </ V) Wi sdalie U3
B 5 (o3 S8V i 05 sl dals
S gdoms 03 8 0 S $5SH3 (Ao 33 OY/AP)
s mlde
O)s am ol 05 Comnd a8 Gl o= pl b
Cudgdoms 09,8 (L3 S B ) 3540 OL
o S5 P /000 (65 s 5sb & sl
352 (Ao ps MO = 00 035 18 059) 6 58 5
AQEUFREY
2l Osnnl 4 by gl jastla b dal;
5l 0,8 ey (Sl e sl S sl LS
57 58 Bel2 Bax sla 05 Ol 52 2550
=l L (P> /e00) 55100 5 > s Bax/Bel2 s
5550 03,5 ;5 BCI2 3 Bax sla 05 Ol Ol e (Jl=
i deoys WA SYVV (5 & cals & oo
G &S sl J= 55 ol (Y 5) s [S2) 55
50055 bawslis js dals oy S 55 Bax/Bcel2
Olis cpmoman (V7 IS5) 55 5855 Ao s #/4
05,5 Sl dald 05,8 T LS 05 Ol

(‘f Jg...:) 5-9.? J:Yl.r M)J Y"\/Y’V cb)jﬁ

33 e dmesls LT 515 bl s
LSty a5l eds] cws 4« (Melting curve
05 am by Sy U us ), Realtime PCR
SIUT gl 3 Aol asls Saglp OGS 5 a5 s e
05 Ct Gl 5l a0 yas a3 05 ACH dazl Lassls
= Ol e practin g3 Ct 5 by
Jebos 5 s i s il e 5 i
O30 3l eslial b lines 5 el w555 Il dassls
oo S 15 5Ll s, 5 Kolmogorov-Smirnov
O 3o 3 esliul L (ol slmesls oo
Ol s SN a5 ¢l Independent t
o s b0, S 55 Sl 5550 gla e ls
a3 solal Slilons ol s )
SPSS,jsle 5 5l eslizul Ly 5 +/40r (515 ias
(version 19, SPSS Inc., Chicago,) N4 (gas s
L3 S el

asl

-

RIS [ W PP B g S

e Sl s=ae M| Kolmogorov—Smirnov
sdalin L sy50 gamalr b s 53 (64 500

O_<A.®0J\_~; 6))th.> le_kcb‘.) cu_L‘J.: L.: LS

\ias VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir



OlylSan g (5 daa sl yisa Sshsl 5 Ik cussane

AJ‘,A}MU:U;}.\): ‘£|N‘5uuﬁyaw Y J‘;J.>

3380 KY-y i)
o O il £ il o Bl puil £ Sl
LRVATER VAR FAD/YD & Y4/ () ox 055
PAE /A Vg E Y (¢5) k055
YAAE /T YV oYY (p S AST0.8) 0k 055/ 035
gv/o 1 Y
g
A S/ -
0 Q
@ iy
2\/0 3
@ m v -
és/ ~
0 - 3
@ 0
o .
) /o - -/0
O
T T
Jali 390 Jals 3y90
:)_,A,.ul.: a}ﬁ}é;.ﬁ‘ﬂj\?ﬂ\s 05 b\:.g Q‘}f YJS-& :)_,.a;.u\.: A}Jf}é):Baij b\:.g Q‘};.A A JS.&
o v/0 -
g_,\ijjv\_mal_ﬂwﬁjwb-w&jk@b@@yl{ = Y
. Q
QJ_;Q)})‘JW‘):&LSW}»(M)JO')&‘JP :\3 VoA
S
m
& . & .. ~ \ A
o=l 5 e Gl e 53 LB 055 N
[$)
. L . . . o ./6 A
03 gl slpe sl s w&@«zﬁlgc&yy
L{MLJaJJ_SL{M&UJQ;}JwU; ol 3ygo

5ol aw e (¢ 31 dde @ sl d
2520 S Sl B NS A 30T e sy3 s Wala ey 8 g5 53 BOI2 05 0l Ol Y S

OALS i Dde ol S s gdme Slaey s b .
D ol U sl sdalie L5 5 0 035
ot e O 035 4 B 035 S oS e U
o
GLls guls re sl an s 50 0,8 08 S 1 % Y
23 s 2l a8 osb w58 e m,/o .
do 54 sl (Aali oy S L oanlin 33555809 S
3 Slas 1 53 g b il s S o L o
ol o Ll Ol ol e Sla Fige o 3o @ 3,0 5 Ml o5 S 53 53 BaX/BCl-2 o U150 ¥ IS
WAF 5T o g azin /FOO ola / T Jlo— gt (Ko 0dSails dloms \ad

WWW.mui.ac.ir



Olylsan g (s 8 Ll yisy

Fo SIS Cussioe aale £ goy55 G Sis s
23 5 35 e 03 Bl Sla g 5o LS o s
i Sl plde Cus gl L Ol sl i ge
5« ol S ys DNA 00 4 ala aals3
q,_cjchr,;}:?w =la, Bel2 s Bax .5,
(5) A5 sdalin 4 LS
(5) Ol,LSan 5 NiemannzL s b 5
Codgdme 4S5 A3 S 55058 OLKea 5 Gredilla
(Jw ) o Vb (o) -Fe) (SIS
2S5 HOp W 5 (gdo 5 FO LS o e

DNA —ilSl ol gdw s ¥ 2al s

(& et

sl Gla fie 5)LS g o Ll oL, AS s
35 Gols e S iS5 355 oo (anle YY) o3 5l
4S Aoy oo b a (Vo) s sdaline Ol (gla 5o
A5 5 5o Jelse on S S (S e SR
Olgen eom Sy b 5 AL 3,508 500 3L 55 S5
VY)Wl il B sk S o
Rl asa cpl 53 bbb op S 51 S
L s alS 05nSt dlad glaas S Al
Sl S e sl l 5 LS
= 5 (V0) OLLSen 5 Li S (g 5b 4 «(0VY)
cle as il Ol (V9) 0L 5 Tsujita
e SLa B e 53 Sl ladshe 1331
M Dbl 2 S ol S| 5T sls rals
P47 Phoxsla 155 » sladsls cos 55 ,uis O
NADPH OXIDASE 4+ «—..ls P91 Phoxs

).b_wj:.a &_LJ“S)O.LU.P Codgdoee &:J‘Jt.?i: cJ.rLi

3, s sl Gl et ls i o s O

J}Bﬁﬁ‘ijﬁ‘.}&&;\dﬁd&

o, OHLSKaa s Niemannideal, ol s .ol
S s sdoe sls Ol gla g 45 il
S Glls a0, L anslio 53 Ao s ¥
() sy (55855 0 O35 4 o ke 0

95 45 Wl QLS O, Ken 5 Selman o
il o pe o3 Fo S LS s e ol
2304 05 e Al g alas 5 L0y S
O3 55 opl b (1) 555 o dald o5 8 L alie
o5y i La gosail SUn S 5 Candy
e O S8l o 3L Dl e
S 5Ly ol s suee gl o) ss Lo
L adaly 5o o 5Ll a5 53 ol sl 5 51
S s 5 04 s B 0 cad Al
S gdmme Ll Gla Jise 55 (B, — (o3 o
RGOV R PV P R v

gl bl saalle sLaa sl Lol
BaX sl Ol 3 2550 5 el 055 o (Sl gme
5)LS s s Bax/Bel2 s 5 5 Y 5Ll Bcl2
Sldlas Ll e S1 st s ol e sla e
[ N W TS Propv BNV RCH 0. %
ol sl i s bl il o)Ll SIS
A sdalie (g)ls pme S5 4

3 peie b Slllas s aaly opl 53 S 4 O
— o3yl 5 Sl sbad sl Sleslaal (ol
e 45 53 a3l s — e e VA VL
o3 andllas ol s esliul sy e sl fige o 8
S35 Ol 55 el aw sl 3 0)95 ¢ 0
o e Olsme 4 a8 3 ele I3 s
il ) 53 5 e o yes W 5 Ol

s ol Sl a s sl s ol )LSea 5 Niemann

V5O VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir



Oylsan 9 s 8 Lidl yisy

AWY) das e (’L”J

Sl ol rasiy s e ;S 3k
Ll odaliin 5550 5 dald 03 o (gol5 e
aeslie y3 Al o5 S 53 Bax/Bel2 cos J= oyl
(Cpamad 35 ;58 550 Aoy F/ e ey S L
03,5 4 S ol 03 8 53 ¥ 5LalS 05 Ol Ol e
3N sbaslds; g VG Ao s YANY ) 5
o Dl gl an il 5 b as 5l
Sos=sl b 5 Sy el Se s sl s
5 BaX glr s e onl 02 2 ada
G IS 55 ol Slaiits o Ol s 4, BoI2
S50 2SSl slaely 5 5]
G 2l 01 I3 0 5 BCI2 il 33l 48 0555 0
S gl belse o Fege 5 S Bax/Bel2
530 3 Cmilee 5 obodS e slie ol
A3l g Sl s

Cusgdmwe 45 Ul o Lal Slallas 51 &
o= am Lol 3l = 0 Ol e G b Sl e
= 02 3w gl e e Sk b0
b b il el sllst s el s (ol
A Slatets SRl e e ST ]
SalS U b b 3l s 558 e BCI2 sl (555 0
5 SoA=S s i Caw 4 Bax 5, Jlal
3ol e Sl Colem Dl 5o Lie (ool 158
QA=) S o oal 3 5l 2l )

Codled 5 0Ly alS L el iyl b ol (priomen

Sl 55 m 3 el Gl 0 S ST LS
Cil._,.: ubﬁ)db u-.’.‘L’C"”" a‘N cv\,&‘u@
S il of 5l SLs oK 5 Patel 5t anlas

Jﬁ%xiﬁuf‘ﬁﬁ’:‘dﬁ

sl 53 g ln
Lataly jo o5t (555, sadlis o Kwak
S ol Olpie aels 5yl sy Sm c;\f.;b
O 4 Al s Dl 5550 53 (6365 Slilgl s
as 3,05 55> Bel2 yBax sla o — Ol s
o diS 5 5 eladlas 5l 2 3 4S5k
553 Ol o Al LB ks 0k 550
a5 Loy ol 31AY) Cnl s sdalin 50 Bax
Cld sy pde by Sy o a0 S pl
e Jlis 4w Bax 055 5 Ol oS 53 o ls e
Al il do s YA sgd ¢ plde Cos gdoee sl
dile $smal gl Latls pla ey 0Kl 5 e
(Apoptosis-inducing factorAlF « 035 St

((Apoptotic protease activating factoyApaf-1

] U ST S ot LY SO R UL
Sl 5 e Cussdoe 3,0 53 (5 i bl
25 bl
Cudgdoms Souo Ik Sl b Sl «
Slatassdoe 5o 5 — il sole i Sl
Jlazml d(deso)s ¥r VL) Lvgie (VL 5 s
sl eaian e S Bl o b jerls ol s
23313 5y AL o el Sl (S5 51 Al
oo sl s 0L s Marzetti el -
A¥) dla (SIS s silome g o aizls oL
sl 5, S o2l s [l L (Ao
Sl el s 55 Ol (6
3l el 1y 5,08 5 ) Chli Ol 4o Ll e
e o3y Bl 3 Sas ) KB s s
A gla ety Ol SRl G b 5l 5]

oIS e glis golul 5 Bel2 ab S5l

VWAF 3T o s azin /FOO o los / V¥ Jlo — Olgiesl S 55 0415 ales \izs

WWW.Mmui.ac.ir



Olylsan g (s 8 Ll yisy

Al e 5 BaX 5l 08 SR
NGV PR W J):-.ifj

aS A5k ) o UL s James 5 b
G by Ao 5 O9d Dde SYsb Slde s gdoee
SIS 3l 3 ek a L Sy ml Al Ll e
s sdme 45 Ll Olge Ol S iassy ool s
G5 e alS e e Vb
= s (Insulin-like growth factor 1IGF-1 o, =
(Insulin-like growth factor 1 receptptGF-1R
5 poin RS ) iy e 1w (YY) 345 e
Al 5 S IGF-L 05 o S s Vb
Sl ol s 05 JLad 28 x50 IGF-IR
0L Jlabd gl s (o b ol 51 eds PISK/AKT
s+ o 5 (Glycogen synthase kinaseGSK3
oRLS o e el B SRl 4 e
sl Sas GSK3P Jaulssl 5 58—B s
Sl a5 Ol (Rl e
sBim 3 Bax gla- 5, b g5l i
AYY=Y0) 355 55 gl o o

Jsd 5 ol Gl Dgan s Sl 3Bl imnn
b dy ey 2 LapS il Sl (o5 04
s e Cosgde Sl Lol S plos
Sl Sam Sl el Kl e ede SV
sWhelan ;8 wlul o asS ool 5 5
53 01 0l Sl 5 Gag s i Jlad (Ol Kan
LT s S S 3 313 e L
Ol il o Al b 5T 5 S5 5001
S gl sbwl 5 -BH3 w55~ Nix/Bnip3L
(Y7) 355 g0 3,18 500

J= o 5 ol s aslllee s s ol L

Sl 5 @liE cusgaae

(Aops =F0) e GV b K JE Cusgdoes 053 S
e ol 5 o) Ol STy R s &
A S la e SIS ek 53 5l a1
=355 . (Amyotrophic lateral scleroSifALS
o sl Lol gaallas i ils Ol pme ol iy
Cssdme 035 5310L5 4 oLl &Sl ey,

MDA il sl ou o Ny b
LS| L 5 (Methylenedioxyamphetamine
ol e g J P HSPT70 sl smee a8
S5l Al s 5 BAX (655 sl ey 80
S dils oyl Laol (Il ol Ly i s
aseial jaa dld ol S gla S
V) el
V) OhlSen s Patel Jass o 28 Lo
Jios 3l =ab sdas j4b as (bl gaallas |
Sge 50555 s coslinl 3550 SSL 5 Sl
Sl (V) UL s Patel.a_sl o cosgime
A3 S o3l ALS 4 e sla i e 51 asdllas
L aS cmul s o le S&ALS (6 Lay
S gl 5 500 53 (S o ladsls o 5
=it s Jalsl g sl edllae o
ol oo ol S35 Sl S g5k w il ol e
(YY) 358 50 S e e Ll e Ol sla
Sooss S— 3 Y) Ol 5 Patelc 5 b 3
eslatal o yn Fr Cde SYb SIS s gde
VL Snlne St al (s pen 4 20 00 S
LLs Gl 058 5l g crl o e SYSb
S8 il s O goml oSy ol e

\VEY VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir



Oylsan 9 s 8 Lidl yisy

il o b 5l 5lS s sl as s, gl
Ll ool bl &S o 5Luls 2als 5 Bel-2
OF Sldde 5 e Cussdomn (§ 0035 Jsb @ ax 5
23 05 se Sla Lo sdme 50 5 LSl Jash o
S B Gesos 355 55 kb Lkl O]
S gdome 513 e Sl 4 bg e gls e L
5 Oliied pll 4 by ol SlIe L SIS

AL e i ol 5o e Sl

dlé}ﬁj;ﬁﬁ
s )3 6 b L 3l as S dlie ol
9= S S Lge.)&_.i.}b g (o B g e
)\ QKM); .,\_.J:bd_»ﬂfs eKﬁJ\J Lf:’))) r}lﬁ
5 bealy bl @ eslimd oly 3 s BT b
)‘cw.b)b ng.JJdLQScMWLSJ&w

S s ale pde Ols el S5 BT Ol

Sl s @liE cusgaae

J=B 5 ol s OSGl 5 50 (Sla g sdms
Jiss w5l GoliS G s else 5 s ol
N S CI RPN E RTINS
G2 ol 5 ey ol 3 o b
o Al Al ol IS e la el
Ll o3 Sy i
S S b e B A el
g cdale i (Up ;3 =00 ) olde Cos sde
Do copamad 250 I8 35 5T 5 O 035 ralS
Sl Ole 03y (S S 5 Dl )
(bt Caspdmn Sl ey (D s
S SRl B1 3550 53 (G833 (G eor 4 Ol 5 o0
P35 = e L 500 055 4 LB 055
ol et sl el el 4 e,
e Cosgdma sl e a S ), o bl

.JJ;& L;‘JJV\.; ngb)bi uﬁ.:z;ﬁ QL.J s

References

1.

. Hashemi

Favaloro B, Allocati N, Graziano V, Di llio C,
De Laurenzi V. Role of apoptosis in disease.
Aging (Albany NY) 2012; 4(5): 330-49.

Kwak HB. Effects of aging and exercise
training on apoptosis in the heart. J Exerc
Rehabil 2013; 9(2): 212-9.

. Lee Y, Min K, Talbert EE, Kavazis AN,

Smuder AJ, Willis WT, et al. Exercise protects
cardiac mitochondria  against ischemia-
reperfusion injury. Med Sci Sports Exerc 2012;
44(3): 397-405.

M, Kroczak TJ. Apoptosis and
autoimmune disease. Antiinflamm Antiallergy
Agents Med Chem 2005; 4(4): 429-37.

. Peterson JM, Bryner RW, Sindler A, Frisbee JC,

Alway SE. Mitochondrial apoptotic signaling is
elevated in cardiac but not skeletal muscle in the
obese Zucker rat and is reduced with aerobic
exercise. J Appl Physiol (1985) 2008; 105(6):
1934-43.

Niemann B, Chen Y, Issa H, Silber RE,

s gdowe oS 315 5 5 Jlax| cpl (ki a5l

Rohrbach S. Caloric restriction delays cardiac
ageing in rats: role of mitochondria. Cardiovasc
Res 2010; 88(2): 267-76.

7. Patel BP, Safdar A, Raha S, Tarnopolsky MA,
Hamadeh MJ. Caloric restriction shortens
lifespan through an increase in lipid
peroxidation, inflammation and apoptosis in the
G93A mouse, an animal model of ALS. PLoS
One 2010; 5(2): €9386.

8. Tejero-Taldo MI, Chmielinska JJ, Weglicki
WB. Chronic dietary Mg2+ deficiency induces
cardiac apoptosis in the rat heart. Magnes Res
2007; 20(3): 208-12.

9. Selman C, Gredilla R, Phaneuf S, Kendaiah S,
Barja G, Leeuwenburgh C. Short-term caloric
restriction and regulatory proteins of apoptosis
in heart, skeletal muscle and kidney of Fischer
344 rats. Biogerontology 2003; 4(3): 141-7.

10.Gredilla R, Sanz A, Lopez-Torres M, Barja G.
Caloric restriction decreases mitochondrial free
radical generation at complex | and lowers

VWAF 3T o s azin /FOO o los / V¥ Jlo — Olgiesl S 55 0415 ales \VFA

WWW.Mmui.ac.ir



Olylsan g (s 8 Ll yisy

oxidative damage to mitochondrial DNA in the
rat heart. FASEB J 2001; 15(9): 1589-91.

11.Boengler K, Schulz R, Heusch G. Loss of
cardioprotection with ageing. Cardiovasc Res
2009; 83(2): 247-61.

12.Hofer T, Servais S, Seo AY, Marzetti E, Hiona
A, Upadhyay SJ, et al. Bioenergetics and
permeability transition pore opening in heart
subsarcolemmal and interfibrillar mitochondria:
effects of aging and lifelong calorie restriction.
Mech Ageing Dev 2009; 130(5): 297-307.

13.Kumar D, Lou H, Singal PK. Oxidative stress
and apoptosis in heart dysfunction. Herz 2002;
27(7): 662-8.

14.Dirks AJ, Leeuwenburgh C. Tumor necrosis
factor alpha signaling in skeletal muscle: effects
of age and caloric restriction. J Nutr Biochem
2006; 17(8): 501-8.

15.Li SY, Du M, Dolence EK, Fang CX, Mayer
GE, Ceylan-lsik AF, et al. Aging induces
cardiac diastolic dysfunction, oxidative stress,
accumulation of advanced glycation
endproducts and protein modification. Aging
Cell 2005; 4(2): 57-64.

16.Tsujita Y, Muraski J, Shiraishi I, Kato T,
Kajstura J, Anversa P, et al. Nuclear targeting of
Akt antagonizes aspects of cardiomyocyte
hypertrophy. Proc Natl Acad Sci U S A 2006;
103(32): 11946-51.

17.Marzetti E, Wohlgemuth SE, Anton SD,
Bernabei R, Carter CS, Leeuwenburgh C.
Cellular mechanisms of cardioprotection by
calorie restriction: state of the science and &itur
perspectives. Clin Geriatr Med 2009; 25(4):
715-32, ix.

18.Speakman JR, Mitchell SE. Caloric restriction.

Sl 5 @liE cusgaae

Mol Aspects Med 2011; 32(3): 159-221.

19.Dhahbi JM, Tsuchiya T, Kim HJ, Mote PL,
Spindler SR. Gene expression and physiologic
responses of the heart to the initiation and
withdrawal of caloric restriction. J Gerontol A
Biol Sci Med Sci 2006; 61(3): 218-31.

20.Desport JC, Preux PM, Truong TC, Vallat JM,
Sautereau D, Couratier P. Nutritional status is a
prognostic factor for survival in ALS patients.
Neurology 1999; 53(5): 1059-63.

21.Kasarskis EJ, Berryman S, Vanderleest JG,
Schneider AR, McClain CJ. Nutritional status of
patients with amyotrophic lateral sclerosis:
relation to the proximity of death. Am J Clin
Nutr 1996; 63(1): 130-7.

22.James SJ, Muskhelishvili L, Gaylor DW,
Turturro A, Hart R. Upregulation of apoptosis
with  dietary restriction: implications for
carcinogenesis and aging. Environ Health
Perspect 1998; 106(Suppl 1): 307-12.

23.Dalla LL, Ravara B, Volterrani M, Gobbo V,
Della BM, Angelini A, et al. Beneficial effects
of GH/IGF-1 on skeletal muscle atrophy and
function in experimental heart failure. Am J
Physiol Cell Physiol 2004; 286(1): C138-C144.

24.Beurel E, Jope RS. The paradoxical pro- and
anti-apoptotic actions of GSK3 in the intrinsic
and extrinsic apoptosis signaling pathways.
Prog Neurobiol 2006; 79(4): 173-89.

25.Pecina-Slaus N. Wnt signal transduction

pathway and apoptosis: a review. Cancer Cell
Int 2010; 10: 22.

26.Whelan RS, Kaplinskiy V, Kitsis RN. Cell
death in the pathogenesis of heart disease:
mechanisms and significance.
Physiol 2010; 72: 19-44.

Annu Rev

WV#4 VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir



Journal of Isfahan Medical School Received: 19.08.2015

Vol. 33, No. 355, 8 Week, December 2015 Accepted: 29.10.201

Effect of Long-Term Dietary Restriction on Myocardial Apoptosis
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Original Article
Abstract

Background: Caloric or dietary restriction (DR) is a practidakervention for weight loss and
increasing lifespan. However, the effects of loagyt dietary restriction and signaling process ohit
cell aging and apoptosis remain unclear, especiallgensitive somatic tissues such as myocardial.
Therefore, the purpose of this study was investigathe effect of long-term dietary restriction on
some indices of myocardial apoptosis in rats.

Methods: This study was conducted with a two-group experialedesign (animal model) for three
months. Sixteen 3-month-old male Wisiag rats were selected and randomly divided into twaugs

of dietary restriction (n = 8; weight: 385.25 +@%) and control (n = 8; weight: 231.25 + 27.63Aj).
animals in control group were fed ad libitum (0%dadtary restriction; 23.0 + 2.16 g/day) and ansnal
of dietary-restriction group had daily access t&oe56f the intake of the ad libitum-fed control anisa
(-50% of dietary restriction; 11.5 + 1.8 g/day).té«f 3 months, the hearts of rats were extracted and
Bax, Bcl2 and caspase-3 mRNA, as important proteinsitochondrial apoptosis pathway, were
evaluated using real-time polymerase chain readtieal-time PCR) method. Independent t-test was
applied for statistical analysis of the data atdigmificant level of P < 0.05.

Findings: The expressions of Bax and Bcl-2 genes in dietasyriction group were unsignificantly
higher than the control group (27.7% and 27.9%peetvely). In addition, caspase-3 expression and
Bax/Bcl2 ratio in control group were unsignificgntligher than the dietary-restriction group (39.4%
and 6.9%, respectively).

Conclusion: In general, 3-month dietary restriction (-50%) didt affect myocardial apoptosis.
However, it likely seems that dietary restrictidiedates myocardial apoptosis via increasing Bcl-2
and decreasing caspase-3.

Keywords: Dietary restrictionMyocardial Apoptosis

Citation: Jafari A, Pourrazi H, Nikookheslat S, Baradaran Bfect of Long-Term Dietary
Restriction on Myocardial apoptosis.J Isfahan Med Sch 2015; 33(355): 1758-70

1- Associate Professor, Department of Exercise Physiology, School of Physical Education and Sport Sciences, University of Tabriz,
Tabriz, Iran

2- PhD Student, Department of Exercise Physiology, School of Physical Education and Sport Sciences, University of Tabriz,
Tabriz, Iran

3- Assistant Professor, Department of Immunology, School of Medicine AND Immunology Research Center, Tabriz University of
Medical Sciences, Tabriz, Iran

Corresponding Author: Pourrazi Hassan MSc, Email: purrazi.h@gmail.com

VAP H5T o gos azin /FO0 olad / VI Jlo— Olgaonl Ko 55 oSl aloes Wy

WWW.Mmui.ac.ir



WAF/DIVA el )3 &, uluol (S 33 0 ASuslS alze

WAY/AND 3y iy & ,U \YAE olo )3T pguw 4iad/Y'DD o jlesis/ pgms 9 (o Jw

LSl (39 LS 5 b of yo (Psyllium) 6 3 yiul JoSo il (ou y
039 Lo 51,18 b Gl WL 3 3 30 ST Sl PT 9 S Jogig T

T saad, allcsan y yiSe S e s jaane yiSa (5 S L peME yiSe (b, e 1850 yiSa el ,ast 1A

g 3 o e
NAFLD by ks Jql s (NoOn-alcoholic fatty liver disea$®IAFLD L Lsye pae slas Jolge Bl g 59 48lo] 1deado
sl 30 o] slotoly 5 (B (o> 5 S5l )3 (PSYIIUM) o5 ,0] (1) b ol (S50 culld 5 G5 a5 oo 5l g Gials
Jlo VA=YV s (go3ga5te L NAFLD jlaws A 395 (s3lg0 565 gu 99 (B0las dl ol S csamlis =550 (sadlllan () tla yig
lsia Ubgy 4 g 0ab b LISVl (Byy 4 ol lew 5 (BOdy Mass indeX sx ooy yasli) (Y0 < BMI) 5 45L3 (ol
el p)S Ve g PSYIIUM SV e ailiy) o 4 09,5 9 ol id a9 390 09)5 93 &1 (29> (Bolad SlacSsly bawsgs g Ll
« 5 <8l (Physical activity, PA) (ga cllsd Jlil slaarogs 5 059 (ialS @le o)) ©9)5 99 1 203,8 Brae (oge (g A5
Gl g Bayb ) S cudld l5ae 059y dw (glis cud (ganb iyl ookl L) olie clacdl ;s a8 (S |8 adllas 590 olo VO e
guel @l)ll 4 (Alanine aminotransferadeALT) jl,awil s guel VT (oS lam 3l § o toggy5l (clajasls ( (Somd culld
A5 6503l dalllas clal g Il 5> Slay 3T S y2093 o, 4 (Aspartate aminotransferas@ST) ;s

0395 asls i lie 1 i e FY/A 081 L uSile 18,5 )15 dals 09,5 )5 (45 V0 53,50 Y 5 3)90 09,5 10 (55 YD 53,0 VY sdABL
A8 b g IS VYUY 5 VoFFIA oo i & (8L 551 5 @pesio 32 p)SokS Y/Vg YAF uii & sald 53)90 (sloog)S )3 (S
(P =+/++5) yoS y55 (P =+/-+F) ALT (P = +/-V+) 8> lysmgyyS (P = +/+Y+) 8b,5 )5 a5 b oanlive ¢ Kibgisee (sl yusio

29 4 o5 )93 G RS 5 b Jlocine (28l S0l 09,5 L awolie )3 )50 05,5 ) (P=o/o¥4) g 5 (P= o/ +F) G godg (a3l
(P=+/aA+) cuilys (gls gxe idlS oy AST e (P = +/+04) 595 o )3 dme jpo 50 copmols
ol g S e Cp a8 len sl Jlse (alS )3 Wlgipe (i b g g SRS @)k olyen PSYIIUM G pae 26 S do

S5 gly Mo (605 lay 3]

Sl S ptogg il Glaadls (SN i Gy S (g Ll w5y (PSYIIUM) o jaul 2 gaulS” 514

0uSutly alo o339 48LS! SNy U Bl YW 5 10 S s 3 § S pogrg il (L ad Ll w (439 (i w5, b
WWYA=IVAY o(YOQ) ¥V YAY ol Si5

Olnl Ol lehuol (K5 pole slisls ( pomiils Sliios 35 0 9 al3e pole 5 4385 GoaKiils dnaly (52355 09, b | (ulid)lS (sganiils -

Ol Olgduol Olginal (K51 pole o8ails (li pole 5 43a5 (GoasLils dral> audas 09,5 Hbsknl -Y

Obl Olerol Olehol (Kij pole olsls woilags (508815 «S59lgrainl 09,8 ledils -1

Olpl Olgiol (i i Je 3575 Ol jlows 5 SbTazs sy (ool 33T ol&iisls (K5 (goaKials (31 09,8 okl —F

Email: nourian@hlth.mui.ac.ir by B e 555 1 Jgdume (GO g

WY WAF 3T o g 2dn /FD0 o o/ YT Jlo— Olgiesl S 5y 0uSCiils ales

WWW.Mmui.ac.ir



OIylsan goul)yashi Ay

Nonalcoholic ) NASH 4 S 5,31 u_s 5

(¥ 00-1#) &s 5 (Steatohepatitis

Sl esls Olis &j}j}:ﬁ.l.ﬁ\ 64\.«.‘% u.l.l..p_-

l_iBMI)L;J_J L5°>)—." u.ﬂ;—l_»}) JJ._LS)‘wf__{ﬂ\S

s 515 Ol yie 4 (Body mass index

Solost 5 oS8 Blr b 6l e LS L]
AOV=-YV) el edlisods S o O o US
ol Ol s Panglw 5 LT ke S (g4t
o=l 593 4 eS80 Cas (eS H93 4 S 3
3L« BMI 5 (Waist hip ratioL_ WHR)
Il o a0 5(Y) 105 bL5,INAFLD U ins
05 ;S 593 S Wlesls oL Slallas &

Lot Hsb o ( M 8 o A4S Ol
el VT el 2l sl el 4 oo slis
Oll—ass 53 (YY=Y®) 5505 L5l 56l 5

YL slis sl ol 3 5l S5 NAFLD
oS VL e Ll o Dl S
G ol aS Ll of 5l s ccul sas ol 8
Sl o L aS e e silie 2l
3y e ST gludss gastlte oo 0 (s
5 Ol crl 3 (S Ll il (Y0)
Ol Sladllae = 2 53 Golew opl o lale Ol e
AYF=YY) ol ol

o rjf 0 1 OLKa 5 Galisteo gandlzs s
O ,a ay o wslsl (Psyllium) o ,eul S1,
¥ o 3) Bl gla hse 5o s bkl glie o S
057 s Rl o s> oo o (S
(YA) A3 Gl slaise 53 (Sl

e o SNV G e LT L S

K 52 G S e (355 RIS 35 o of st 0] Jea 8

4ol
L NAFLD) Il & > 4 S (s lan
2= J> ;> (Non-alcoholic fatty liver disease
Sz 53 BAS e Soloon G (S sone
Sl ol S gl (G5 el (g4 iy
2 3 &l 55, 5 Steatohepatitis. Steatosis
N0 25,8 0 S a5 Ol 4 e (olgS
Bl (Sde i) Sz (Solow onl ot Jalse
S sl oy 5 G sl 4 Laaslie (e Sl
(S Ll s (FF) S Bl
S ae ilBl Jel2) (V) e ol ) <
sladal Ll 5 pldl Oy sladend (I8
XSl o ladead Sibss el 5 ox
5 broye S3Los Al D el y 3L SRaS
(A=9) 2l e S5 L (Lagg e
5 Sl as culesls gl oldlas =
Sladsbo ool Gl o (S ple g g5t
aallae Sy 3 (0 =\)) sy B e S
el OS5 Bellentani L. 5«8 G5 4 seectl
Slor s 53 ASU b o A8 pas
AOY) ol doys A4 LS 5
5% o s—ar 4y NAFLD Sl gr g oo
OFVE) cmnl 2l J s e i sla 438
3 ke ot o8 slaysis s NAFLD ¢ 500
335 (P A) cal i3 10 ol glay 038 s
) 505 gy gt F g Zabis 4 M 513
ol o=l 4 OV S5 5l doys YV/O Ol s
23 BT Gy ladlae b (0) Lies Dt
3 = GAS o Ao ONA Ol ) Comex IS

Y/A camen (F) Aty Lo e (gAS o Y/P

WAF 3T o gos azin /FOO o e / V¥ Jlo — Olginsl S 55 0dSKiils ales A

WWW.Mmui.ac.ir



()IJLSAA 9 oul"w..\sl IJAJ

5B 35 02 planil 01 ) 53 NAFLD & Sl
Soss b S U ) cadlllan ol ol
855 LS ) L ol en (Poyllium) o5 i
2 S a5 SO s ST sl el
Ll IS 8 o S w0 S JleS ) 5 Olles

Sy S b Oy Bl

B9,
Al 2Ll SO sdals =55 50 sanlllas ol
Ohbas Go) = 45 25 3150 45 5w 95 ol
S 4SS e 4 0diS aaxl s NAFLD s
SLasbae ol Olgol pns )3 2S5 Olislay
RICRRREL S SRR S TR
o Sl Ol Jold s 45 55,5 Loyl
S 35 L VAW i (03505 L NAFLD
S0l (olay 5 Lo g Bl b 5 055 BLSI s
N i S ALT e (6 8a3l01 L 5 aulbee 30 b
3heslinad L) 31 S NI L 5 (F) OF 0s 0 1 ¥
3y9e (sl p S Cotle FoY Sl 5 oKaws
oy a8 I p e G5 Sy a0t
e atl Jald anlllae 51 =55 Gl lne
22 @M o5 5l S (et 5 oL (S
S5 e sl plw Sl tlole 4
ilie (A e o S ol S 22)
=l Olass 5 Ol w5 L et de (ol
ALT w5 s slagils b as
(bS50l 05513 5ol a5 il 1S5 55)
(Vs DS 55 e 500 1 o S
OCP o, 5« s Sl oy 55
= = mlu 5 oS 5 (Oral contraceptive pills

SIS 5t om0 GRS a5, L sl 855k e 550

=35 Lo ol 5, BYAY o Psyllium s1,, >
AETVY L anglin s aia A=Y e 4y 2 S
S o B pae xS s el s leipls S
PALS o3 Vs e s Js pdS LalS as s ¥
L odalin = (Low density lipoprotein LDL
(High density lipoproteinHDL s, ——
03 il STyt b aSe .(YA) il (g5
slagles 5 Bl Olos 5 (5,8 sk s (Psyllium)
) ol Jise Lo YY1 5130 55 ol ol an
S am o il (Sst b JaSa 0 S YO
AL O 5L an e Bl Slag V¥ s ol 9
53 ladlas 3 (1) Ws BMI 2alS e
NAFLD & s Jla VA VL 3131 s 508
sla ¥ e &y 0 il Shgs JaSe p S V0 G s
o355 el Jals o Olbe dop3 Vo s
oS 033 LS s il 4 sl Al S
candllae S ol 8l 5l s 3 PRV s 5 As S
S i 5l Ao 3 VO 53 5 Jg S mhas Sl S
L AST) oS slam =T 0s b S ws
L ALT ,Aspartate

(YY) W saalise (Alanine aminotransferase

Ll 5L (F7-YY) Ll e J_laﬁ-& J.alS b @
)‘j (er) Sl ol 4.:»..0}3 d)‘} J&Ls é‘j GL;:MJ
s adS oS 5 o oS s Al 0 S ol

(AYF) 540 wlsl (A es C‘”b Pl
Sl w5 ol en a Poyllium ST, 5 Jasle 3G
O el hls JLadS 5 Ohlew o » O

VY VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir

aminotransferase



OIylsan goul)yashi Ay

(p S 58D 035 s U0 3 3l e3linsl L BMI

033 A e 593 S 5 (o t0) L8 5 odoms
Lo Gl o5 4 08 553 e L WHR) ol
o andlae slgml 5l 3 edys 55 sl Sl
S eslial Ly 1S slaa 5T slags xSo3l0 s
L IFCC s il L) Soole 51 K e 555

(International federation of clinical chemistry

sl Ny o, s YU sl U
S AST S e IS cnS) il (e addllas sl
(Ot s3] ok oS S ALT

SsP s 250 ZSLY Qs 2550 055
GolS_iils a5, 5 (Planta ovathe; i .|
03,5 5 Olginol (Siy p e ol 5ils (3lusls
ol Sk ) Lsyls SL Y Wiy, e dald
Lol 5,5 g O3y oS (sl 5 2 S0
35 o)l s gad Bl ys (p 8V U5 ¢ seres
A Slsme Sy 8 sl S A esls 25l 0y S
5353 5 A bydse O e Y L1, 2SL
Aoled B yze ol SIS 5 Ao SIS S s

Sl 3 3 s )5S s 93 Gl
Slagdsan 53 by (LacSl g4 gome O
A gt DL ol gies 5 SleMbI L alia
B A Cso Sl 5l o 0 03 by
=Sk g 5l Sl bl pds L3 S 18
pyh ey es S by Bl

s S b oS e 58 i
Lol G b Shal 1 ol b (Sais 5k 4 canllles
sl Leal b ae sl g s an S uled Sl
S Shla s S aolys oY Sl 5 (S

K 52 G S e (355 RIS 35 o of st 0] Jea 8

3 anllas 5l s 2 il 5 51 Kl b

Cmgr =S Sl Ol gals )
o3ls Slisebl OLEsl 4 5 L3 a8 3 (o en & Ll
5 Al e Bgimn 0T (535 SleMbl plas 4 A2
adllae 5l > o ja 3 (Dl ail 4 Ll O ge s
s Ll 2 O

S o e ol JeS 5 slen A slus
Ghols (s YV 5 03¥9) I e
Ll Jlye g S e 0 Sy 4 BMEZ YO
S 1y Ui Syl K 6 s e 5 LAl
05,5 3,05 sl Oy po & Sk ol sl s
S B 5 b e A e e b e
ol Oy 5 = +/000 s —nn o
S d 0,5 50 5o Y0 slad 5V =B = /A
S AoVt 8,8 e L ]
i i 05, S e s e Bl L]
S Balal b 4 g, a3 QIS axxl
oy s 3l (Lassls) dala bossse 055 55 5
A S5 andlles G aia) Dle

Slaasl i s 3l ealind b Ollas (sad sl oLl
e 5 e (go5as aw ) SIS 503 SleDb
3 SeCAZ—w 3 L Ol 5 A2 cho}, (S5
5 el N G L S Oy 5 eobi] -
sl ul Ly A O S Wl Ll 3055
alllas (slgl 5l y3 p S )0 235 L Secag sl
L aalllas glml 5l 53 55 a8 553 A5 (5,5 o500
Comd o FSOOL 5o el ) L gulp e
033 5 SOl 5 0dis o &1 ol (4l o
e e A R RCE LY
A (Sl ks Jaes

WAF 3T o gos azin /FOO o e / V¥ Jlo — Olginsl S 55 0dSKiils ales ¥

WWW.Mmui.ac.ir



(JIJLSAA 9 oul"w..\sl IJAJ

VA (s45ed SPSS,i53le 5 5l eslinal b (5lal Lo

s ¢L>,_;| (version 18, SPSS Inc., Chicago, IL

J.al_:u) P Cla.a 93 43 ool Cns a4 glaosls
5 SR s S e RIS pele S
ol slad a3l Jold) o 5 (s Jsr
A3 S e (ANCOVA ,y" dndependent t
Sl e sl Osa3l Sl e nek b sla e )
A eslazwl Mann-Whitney s Wilcoxon

B4l

s 5 VO canllan 53 iS5 5 5 AY oy |
2 L A 0T s Sle &S W50l eSS 1
5 (Ao s THIY) 5,0 VW Jald 5550 05 5 52 L, YA
Jols dalsiog S 55 &YV 5 (dsys PO/A) 05 YO
O3 (Aesys ¥0/0) 0310 5 (A3 04/0) 5,6 YY
Uit Uy sl 5 sy candllas (slesil s izils
SLaos ;S 53 S 8 e eibe il slacsl,
SAYNVOE VWV L ol e a5y 50 5 Jall
Uit e s ) A s AF/e e Ve
(P = /Y40 LS odys Sl ins sl Lo S

Jmlespde Mo (Saasse s 8 505 slen Y
s Joo el s 4 (6 K03 5 05 il B puae
At Ol e 0 (Sl o 8 5l e ¥
jdj&Adul:\g&er&&:gﬁYjﬁ;
Sasl Oledbl L oo andllas 31 ladgyls b pze
Sl 53l sl ¥ 5 ) slad sds s Ol
(omly 93 aS 3 B e b 5ley 8 53 canlllas
T 5 (Sup Sl ol 0 4 68 50
LRI (615 e oslis ALT 5 AST

Sl (el sl T J sl s 4S a5 SOkes

SIS 5t om0 GRS a5, L sl 855k e 550

K arsldS S adllas 3l ls g 03 SO

Sl laas s als 53,50 laes S Ol le
SASS FrrAre) 055 Jals o055 5 S
Asges dls |y (s, (BLos LS rals
Sl 2BLos I8 Cussdes S 5,5k 4 «(Y0)
3 055 p S kS 2 il 4 G IS T Sl S
oS =50 IS e Slyees s sl (TPYY)
3l S aS Gl S 4oy 5 S deys ¥
Lt o sl o g JS S 5l ao s )
Sldn g S 5 () FATR) 55 b asls ol oans|
Sl 5 35 551 S 5 s 0000 s Ll s
05 gl Al el ol Gy o 4 655
S s e ain o Df,x; 0=V ) s LW
s F s fﬁjlcsvf Ol i O els
(VD) e S 1) Solew

oo es S 53 ol Gl ) Card s
« (3-day food recordl ;lis (sejs) 4w o
L azis SLL 55, SO amis Sy, 534S 2 gl S
s i d cosler pas laatia s Al e el
P[] e P R LU SRCHI PP

\ 45— Nutritionist 1V Slle 5 5l glds sl s

(N-Squared Software (NZ) Ltd., New Zeeland

S s A s e Sl Ol eslind
s polgrr g glaais > SG5b Cled
2 OIS S5 ) p anlllas s 5 nia
S 3 plrao S anxle sl s 36 S
Bl Ols 4 il (SS5d glac e )5l
> gad o Sl Gy 53 el o
Shesldiad Ly U it o35 005 onb

5 40 i S Kolmogorov-Smirnove s i

WV VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir



OIylsan goul)yashi Ay

K 52 G S e (355 RIS 35 o of st 0] Jea 8

S o 50 sla e a5l S aS b 50
03 malS ol 5 Sl LAl Al e e sl
O ts LS ((P=0/000) 355 O Jls e 550
s (P=1/2Y+) 055 Lials (Mean change \A/%)
S5 03 me o (P=+/+2#) BMI

o canlllae 0L 3 G Ealled O Jsdr sl
ol Al s S s s g3y 0, S s
s (P= v /o) e) (g)ls e

3 (P=/0Y0) LS Cblys Ole 53 (ol mms
o ALT e s (P= ooV ) Slpday S
S st sl e J,mS Sl ey (P v/e?)
S5 cbb—wdﬂ—-ﬂ)lic—m S s (G pel)
s elss BMI 5 b
Locedd S5 8 5 dse sla e J 28 51 e
FalS oS 5 F Jpdr Sledbl a4y

a1 oS 95 S (P=0/00f) bl (5ol pan

dald 53,90 058 93 53 andllas 4 39,5 gk 53 g2 3590 31 B Slasede (gawslis N Jur

(N=7Y) vl oy 5

(05037 so3WT) P ylade

(n=\"/\)é)9.n 05)‘

/YA (F/AS ) YY (04/0)
10 (F+/0)
/85 (Y/Fr0) AL NN
/AFA (/2 Y) YY (A4/Y)
£ (\o/A)
Y (O/F ) 10 (F+/0)
/Y (Y/eer) ¥\ 2 Y/5
/88 (VA ) Vo402 4/
o/od (Y/A00) AO/AE\Y/Y

VARKNQVARRY)

Veo/oE Ny

N O (V/F) ARRV/ = VA
AYY (/) /s /e
JYFO (V) OV/Y X F7/Y
VARCNQV/IRY) VZIA £ SN
VAZSNCVARRY) gINEY/

)Y (YF/Y) (dez3) 3145 5 50
Yo ($0/A) (des 3) 3145 O
£2/N AV (JW) oy
¥F (AS/0) ol
L) 5 s
% (\O/A) S O e
Y4/F £ ¥/F Kg/Im") o o5 5 Lasls
\+5/F L V/F cm)
YW/Y YV K 055
AR 7AR=LVA) CM) S 95
V&I L V/F (€M) by 93
JAdE /g ool 95 a4 S 595 S
YOV EN4/4 U/ AST
£7/V £ Y4/ UM ALT
15 £ Y/ Kpa) uS” > g5

AST: Aspartate aminotransferase; ALT: Alanine artraasferase
el 0 aslizal (Ao y3) sl 5l AS sls e (gl 5 Jbae O Laul - Sle 51 oS (gla e (<l

ol s gt)XY L;LAJ}A)'TJ oslaiad b dals 55,450 Ujfﬁ):ﬁ:b"u#

(adllan plomil 31 3) andllan o 51 31 Gy odled - shaw Y 5

P yluée J5
H(0g05T sosbT) (Ao 33) Slaws
PP (1/501) YA ("AY)
Y OF/V)
5 (V)

Wl oy & 3380 09 5
(Mo y3) Zl{w (..\.:5):) i::v e Sl £
\V (F8/4) Y (OF/YV) ¢S ol
A (FA/%) Y (54/0) s
Y (&/F) ¥ (V) L ge

ol kel s A{XY Q}ajjl oslizal L laoy 51 a5y Ao 5l L3 e e poslie (gamalis ulal o

WAF 3T o g 422n /FO0 oo/ YT Jlo— Olgiesl (S 5 0dSCiils alms

WWW.Mmui.ac.ir

\\a%4




OlolSaa gouly st ya) SIS 28 om0 GBAIS w35 b sl yen 83kl JSa 33

Weld 53550 058 53 50 S G pT 5 sk sl ge il il Gamlie sam ¥ Jor

I e bl og N g 3390 09 %
Polaie | il £ ke shro B il + puSko Polaie Sl gl £ il shro B il + 1Sl
sbxo ARV e Ao 31 LS o sl 31 aw Ao 31 LS

X (1/09) AL V&/s £ VESIA WHY/AEFPAN YFFUVEVWAE  </en) FYY/F £ 04 V/A VEOAVNFESYEA YFFAZOYWA (65 S) 65
VAN (\/64) /AN \V/& £ Fe/ 00/+ £ VA VV/+ /5 3R AA T YF/F OA/Q ¥ /5 PV TN @) 53,
YOR (1/69) /04 ISVER- ARLV/4 YYV/A £ oV YN EN 20 /eXe oY/v £ MY Yoo AEAD Yor/¥ £ va/ (o) RPN
Vil (1/04) a8 FF/) £ FAD SA/D T VY/F MWI/A L 6F o) YY/¢ £ YA/A A=A YA AV/e £ YA @ .~
IO (1\/04) VY O/% £AAYNY Vo /AL VYA V.50 £ \FV/5 NS £5/V £ \OV/ AV/A £\ YF VF/F £ VPE/Y @)
“/AA Viad) /0Y4 = YA/ £ 0%/ £5/Y £ 0V/Y ey = YE/5 £ N\ YoV E14/4 Y(UN) AST
Y (\/5%) A YY/A £ VA FO/Y £ FF/A SA/N £ VE/A < /ey \A/SF £ Y5/F5 YA £ \NF F5/V £ Y4/ (UMl) ALT

AST: Aspartate aminotransferase; ALT: Alanine artraasferase

LANCOVA 5050 5l eslizad Loy S 55 slanSilbe galin olad 5 ol ™ sl sdel s & PN 10 5051 51 eslizad b ooy 2 5550 oo S5 S0 55 alotlie 5ldny 5 13 L it oolie Cidles| galin i oslas ™
" il sl s (G (o35 2t s 8 OB e (D o e (i L) bt ) L (gl e J 1S
el e el Mann-Whitney ; WIlCoXon .zl )b s slacsesl SIAST [ize 0358 anb L 2y

=3

RO INW] Cod g puite il Sl da oslie Sl 51 |3 slis Q:JS(,SJ'\ a:l.&:,.»\l.;qlﬁ.:éj*

andlan 3 ey 5 5 A8Ld 550 slaeg S 55 S a9 ST (lags xS0l samlie ¥ Uy

3590095 B wsls 09 5
Slhzo B il + puSko Pl Sl ypulE uSile Slhzo B il + puSko
sl 31 o AT 31 LS bxo
g (V/#0)  <e/ey Y/5Y £ AIFY av/d: £4/+ IBAREXVE 2 F/9v £ /44 (/A A TV TR RIARE ATV 2 (CM) ;a5 555
AL (O/50)  <efeed AR 720 IR EINE BATEAAT Ve Y/AS £ Y/0F Vo AAS ENYS V24780 £ 4/ (€M) ;93
Y (\/%0) Y “\NOEV/A JAVE /08 ADE /08 o/o§ Y EF AFE /00 ABE /00 b 93/ 28 553
Y2 (V/50) < e VAV E N /XY YA\« £ Y750 Ya/f. £ Y/¥F VIRY VAGEAVANy ¥e/5e £ /A ARVARE A /72 Kg/Mm") s o35 Lasls
A O/80)  <efe) AF/5 R NETY Y/ VYA WATERNAE /A —Yo/y vy AR/ E\Y/50 AD/A+ EVY/Y K o5

L slaize 28 LANCOVA G esT 5l eslinad bos 8 55 oo slanSKils (gamalin ol 5 ™ tid ol s o PG o501 51 aslitad b s 5 5550 05,8 95 55 alstlle 31 sy 5 15 b pite sl Ot (gaglio ulid sl ™

el el s ay iie o galte S s sl 51 abstle 513 sl 038 oS 5l sl b et ™ el sl s 4y Gl O e (M o e e Jol) a5

WYY VWA 3T o gos dzin /FOO o o / VY Il — Olgias] (S5 oAl aloes

WWW.Mmui.ac.ir



K 52 G a2 (355 GBS 35 o of st 0 e Jea sl

OIylsan goul)yashi Ay

(andlas ool 5 dny) anllas o ol B Gy e 7 shaw 0 b

P ylade Bl oy & 350 09 5
(o oo Fo e s
/Y (8/+%) 0 (Ye/) Y (FY/F) ¥ (V/3) ¢S ol
£\ (OF/Y) Yo (OFN) YY (0V/4) 5
VA (Y¥/+) o (\Y/0) W (UF/Y) Lo e

el aal s Y 0051 31 eslizad b laog S 51K s alstlite 1 e U ke slie gyl iy olie

AS 53 O gl oS by 288 5 1T O glada
ROS JLas Lol slads S W5 il bl & e

s .l 5 555 » (Reaction oxygen species

Cledl s S G S el o
3 oS Sl Sl s cpl SV XP) s 8
St S 3 Ml e (il 53 4 eS8 593 Lo
5L 13 NAFLD (sl

Codsdeme 45 Jsls QLS O, LS 5 Okita
SAS S YO &l Oy a0 a3y (2Los 55
o e OIS e DA U35 p S S s il w
(0V) 350 A slan 33l s 5 035 2l
sl L5 S ldlas sl (ganllas b el on
=30 03 e Ladaly 5o Slags jli) a5
IS e Olas o (Sod e 5 1
(FA-FR) ALl ko U155 e IS b oy
o AL e (S5 S kS S 3 05l
Clad Rl gt oS a4
sl 3l i OF il oS et L [ Ssd
dal gt Uie NAFLD Ollews (ol 5 05y Ol s
04 s

Sl pan il ine 2alS bzt L5 5l
il g, S 53 S e T 5 S e 5T
Jed 31 i 3l 4 Ol e il (GoukiS

&

o
SV el s 4l Ol Sl saalllas
s Vv Ol 4 O el =30 o yot 4y 03 il
Dy o AS (ol 2 ap Sl L5

4S a1 esls olis Byrne 5 Bruce gaxdlas s
gl s o ladeal Sl L glalde O yas
SN (2l b plalde (g o0 F Kl
2 S Jlse A S b gblie 5 ol
53 (F) Al e i NAFLD (o)l 5550
(B Sl s b Gilae 3 sl sanllas
By A (V OFASYR) O35 s Lials
ol b Ol sadsl O35 IS 5 Aoy 0=V doles
R LS A e oS ) Dl i
3 OAYY Foo¥)) S e gy ol gla ol i
dos S O AS ol L3 mbE ol 3 s
QA )

el Everhart; Ruhl .. 5 a5 (glaxdlas s
I L o RIS Bl s
sy 0Lt Bl b1y LU it o sl sl
o ALT ol (il sl & e wcolg 3 oS
el 533 4 oS 3 o Rl B(FY) 25 S
ALT ool Jalssl bl Lyl o 2is (WHR)
L sl Siawes WHR 20531 L(FY=YY) 51

Sladul 55,5 Gl aS o5l plisl gls oo

WAF 3T o gos azin /FOO o e / V¥ Jlo — Olginsl S 55 0dSKiils ales \WA

WWW.Mmui.ac.ir



OIylsan goul)yashi Ay

oS rez Ol adlas ol glays gdes
Ses33 Rl 5 ol S el Oles 5 andllas 5 50
= 5 (Follow-up) al=le 0LL 5l ey 65 o
03,5 33 53 aallas 3,y 313 (Gl o
3 = 3l alas gl s el 55,5
Cld 0355 OLSs 5 s (8551 Oljpe e i
25 8515 andlas slgml 53058 55 (S
A e B s olg St Ol
5o ol men el (S b JeSe O e
(S Sl Ll e a5 5 05y el
i S s T sla el J S o 5
OV 3l o e 288 5 oSS s o
Lo oS ol B 0T Il a5 51,8005 siaal
33, S NAFLD Oljlew S5 0T @b iy 5l (6,8 ol
sl 3 caallas (ol 51 ol mls Wb
sl lde Ol 5 i sl L Sladlhs rl.>.u.|
OLL Sl s 6 =S = eusn Lol e 5 5Y5b

.3_5.\.'2@ o § IRV

SRR
Il ol (o5 saalOLL ol dlis -l
Sy p e oSl 3 TAFTYY (go et 4
Shadlie ol OB 5y s el Ol
SUT Sl 5 Olgil (S p ke oK1 Dbilis
ple 5l i 5 g ads Al S5
S 0L 5 e s (i ol Jle
5 Olgial () 0 ol (el & ja Sl
Aol @l B e 5 Ol gm pd S5 Ol jlay
3 2 b ol Gl e e L olo

SIS 5t om0 GRS a5, L sl 855k e 550

25 Emle s s 3l il 158
o=l 0o YL O s a5y s 4 I
Loigsls Sl e eamon 5 ai ojltl —ey, S
Sl e 3 S . S3 0155 o 50 1, (Placebo effeot
(e D ma) S s sl e J 28
OB G 2o 5 BMI (8L 3 (65 5l (i
3=l sl (Sae Gl gl a8 25 8w Ol e
S5 b AL oj el (SUs b JeSe S e
Gl o o falS s Ll 0 0,0l 5o
Colg o s Lagdae Sy Ol falS 5 edes
S O35 S 5 Gl 35 Al
dU S o Sl s Gk s S b
L5 Al o B1S oSas 53 3 g g e
DS 5 e OS5 saS S
ol ) b Sl s s e e
Ollng 53 O 2y 5l (6,8 s Ly sAS
ol e A (pioman 0Y) ""de" NAFLD
caalllas pLol 51 ey 2550 055 02 (s e
Cdled Jls e S OS5 o 1) ool i
s e S
alllas ool 4 Ol e canllias ool &5 bl
acin 93 ,a Oble oy 01l 53 b ol sl
L8 s sl as ol ) 2dbye 5 0L S
Jsore plde Oble 5 golabl byl & o ax g
J> nl  omen 55 Wl g e (a5l
o b ALT w5 b Olley 5l pomy &S
Lyt e it IS e S e Ol
s s )05 & ey sadsl el s
535 3 egdS slap 5T g S o3l e
A oslital jaasd (b Sy b g 315 gl

V4 VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir



OIylsan goul)yashi Ay

References

1. Naniwadekar AS. Nutritional recommendation
for patient with non-alcoholic fatty liver
disease: An evidence base review. Practical
Gastroentrology 2010; 82: 8-16.

2. Pang Q, Zhang JY, Song SD, Qu K, Xu XS, Liu
SS, et al. Central obesity and nonalcoholic fatty
liver disease risk after adjusting for body mass
index. World J Gastroenterol 2015; 21(5):
1650-62.

3. Paschos P, Paletas K. Non-alcoholic fatty liver
disease and metabolic syndrome. Hippokratia
2009; 13(1): 9-19.

4., Rogha M, Najafi N, Azari A, Kaji M,
Pourmoghaddas Z, Rajabi F, et al. Non-alcoholic
Steatohepatitis in a Sample of Iranian Adult
Population: Age is a Risk Factor. Int J Prev Med
2011; 2(1): 24-7.

5. Lankarani KB, Ghaffarpasand F, Mahmoodi M,
Lotfi M, Zamiri N, Heydari ST, et al. Non-
alcoholic fatty liver disease in southern Iran: a
population based study. Hepat Mon 2013; 13(5):
€9248.

6. Bruce KD, Byrne CD. The metabolic syndrome:
common origins of a multifactorial disorder.
Postgrad Med J 2009; 85(1009): 614-21.

7. Magosso E, Ansari MA, Gopalan Y, Shuaib IL,
Wong JW, Khan NA, et al. Tocotrienols for
normalisation of hepatic echogenic response in
nonalcoholic fatty liver: a randomised placebo-
controlled clinical trial. Nutr J 2013; 12(1): 166.

8. Conlon BA, Beasley JM, Aebersold K,
Jhangiani SS, Wylie-Rosett J. Nutritional
management of insulin  resistance in
nonalcoholic fatty liver disease (NAFLD).
Nutrients 2013; 5(10): 4093-114.

9. Puri P, Baillie RA, Wiest MM, Mirshahi F,
Choudhury J, Cheung O, et al. A lipidomic
analysis of nonalcoholic fatty liver disease.
Hepatology 2007; 46(4): 1081-90.

10.Lv WS, Sun RX, Gao YY, Wen JP, Pan RF, Li
L, et al. Nonalcoholic fatty liver disease and
microvascular complications in type 2 diabetes.
World J Gastroenterol 2013; 19(20): 3134-42.

11.Vernon G, Baranova A, Younossi ZM.
Systematic review: the epidemiology and natural
history of non-alcoholic fatty liver disease and
non-alcoholic steatohepatitis in adults. Aliment
Pharmacol Ther 2011; 34(3): 274-85.

12.Bellentani S, Scaglioni F, Marino M, Bedogni G.
Epidemiology of non-alcoholic fatty liver
disease. Dig Dis 2010; 28(1): 155-61.

13.Fan JG, Farrell GC. Epidemiology of non-

GEI 52 Gom S 5 055 Al w35 L el ye 83kl S 8T

alcoholic fatty liver disease in China. J Hepatol
2009; 50(1): 204-10.

14.Adams LA, Angulo P, Lindor KD. Nonalcoholic
fatty liver disease. CMAJ 2005; 172(7): 899-905.

15.Lirussi F, Mastropasqua E, Orando S, Orlando R.
Probiotics for non-alcoholic fatty liver disease
and/or steatohepatitis. Cochrane Database Syst
Rev 2007; (1): CD005165.

16.Sohrabpour A, Rezvan H, Amini-Kafiabad S,
Dayhim M, Merat S, Pourshams A. Prevalence of
Nonalcoholic ~ Steatohepatitis in  Iran: A
Population based Study. Middle East J Dig Dis
2010; 2(2): 14-9.

17.Harvie M, Hooper L, Howell AH. Central obesity
and breast cancer risk: a systematic review. Obes
Rev 2003; 4(3): 157-73.

18.Promrat K, Kleiner DE, Niemeier HM, Jackvony
E, Kearns M, Wands JR, et al. Randomized
controlled trial testing the effects of weight loss
on nonalcoholic steatohepatitis. Hepatology
2010; 51(1): 121-9.

19.Elias MC, Parise ER, de Carvalho L, Szejnfeld
D, Netto JP. Effect of 6-month nutritional
intervention on non-alcoholic fatty liver disease.
Nutrition 2010; 26(11-12): 1094-9.

20.Hickman 1J, Jonsson JR, Prins JB, Ash S, Purdie
DM, Clouston AD, et al. Modest weight loss and
physical activity in overweight patients with
chronic liver disease results in sustained
improvements in alanine aminotransferase,
fasting insulin, and quality of life. Gut 2004;
53(3): 413-9.

21.Lang HF, Chou CY, Sheu WH, Lin JY. Weight
loss increased serum adiponectin but decreased
lipid levels in obese subjects whose body mass
index was lower than 30 kg/m(2). Nutr Res 2011;
31(5): 378-86.

22.Paniagua JA, Escandell-Morales JM, Gil-
Contreras D, Berral de la Rosa FJ, Romero-
Jimenez M, Gomez-Urbano A, et al. Central
obesity and altered peripheral adipose tissue gene
expression characterize the NAFLD patient with
insulin resistance: Role of nutrition and insulin
challenge. Nutrition 2014; 30(2): 177-85.

23.Fraser A, Longnecker MP, Lawlor DA.
Prevalence of elevated alanine aminotransferase
among US adolescents and associated factors:
NHANES 1999-2004. Gastroenterology 2007;
133(6): 1814-20.

24.Guidorizzi de Siqueira AC, Cotrim HP, Rocha R,
Carvalho FM, de Freitas LA, Barreto D, et al.
Non-alcoholic fatty liver disease and insulin

VWAF 3T o gos azin /FOO o leis / V¥ Jlo — Olginsl (S 55 0415 ales WA

WWW.Mmui.ac.ir



OIylsan goul)yashi Ay

risk factors and
J Gastroenterol

resistance: importance of
histological spectrum. Eur
Hepatol 2005; 17(8): 837-41.

25.Yasutake K, Kohjima M, Nakashima M, Kotoh
K, Nakamuta M, Enjoji M. Nutrition therapy for
liver diseases based on the status of nutritional
intake. Gastroenterol Res Pract 2012; 2012: 1-8.

26.Sanchez-Munoz V, Salas-Romero R, Del Villar-
Morales A, Martinez-Coria E, Pegueros-Perez A,
Franco-Sanchez JG. Decrease of liver fat content
by aerobic exercise or metformin therapy in
overweight or obese women. Rev Invest Clin
2013; 65(4): 307-17. [In Spanish].

27.Kistler KD, Brunt EM, Clark JM, Diehl AM,
Sallis JF, Schwimmer JB. Physical activity
recommendations, exercise intensity, and
histological severity of nonalcoholic fatty liver
disease. Am J Gastroenterol 2011; 106(3): 460-8.

28.Galisteo M, Sanchez M, Vera R, Gonzalez M,
Anguera A, Duarte J, et al. A diet supplemented
with husks of Plantago ovata reduces the
development of endothelial  dysfunction,
hypertension, and obesity by affecting
adiponectin and TNF-alpha in obese Zucker rats.
J Nutr 2005; 135(10): 2399-404.

29.Anderson JW, Aligood LD, Lawrence A,
Altringer LA, Jerdack GR, Hengehold DA, et al.
Cholesterol-lowering effects of psyllium intake
adjunctive to diet therapy in men and women
with hypercholesterolemia: meta-analysis of 8
controlled trials. Am J Clin Nutr 2000; 71(2):
472-9.

30.Carlson JJ, Eisenmann JC, Norman GJ, Ortiz
KA, Young PC. Dietary fiber and nutrient
density are inversely associated with the
metabolic syndrome in US adolescents. J Am
Diet Assoc 2011; 111(11): 1688-95.

31.Cicero AF, Derosa G, Manca M, Bove M, Borghi
C, Gaddi AV. Different effect of psyllium and
guar dietary supplementation on blood pressure
control in hypertensive overweight patients: a
six-month, randomized clinical trial. Clin Exp
Hypertens 2007; 29(6): 383-94.

32.Rocha R, Cotrim HP, Siqueira AC, Floriano S.
Non-alcoholic fatty liver disease: treatment with
soluble fibres. Arq Gastroenterol 2007; 44(4):
350-2. [In Portuguese].

33.Saper RB, Eisenberg DM, Phillips RS. Common
dietary supplements for weight loss. Am Fam
Physician 2004; 70(9): 1731-8.

34.Anderson JW, Floore TL, Geil PB, O'Neal DS,
Balm TK. Hypocholesterolemic effects of
different bulk-forming hydrophilic fibers as
adjuncts to dietary therapy in mild to moderate

VAN

SIS 5t om0 GRS a5, L sl 855k e 550

hypercholesterolemia. Arch Intern Med 1991;
151(8): 1597-602.

35.Palmer M, Schaffner F. Effect of weight
reduction on hepatic abnormalities in overweight
patients. Gastroenterology 1990; 99(5): 1408-13.

36.Marchesini G, Bugianesi E, Forlani G, Cerrelli F,
Lenzi M, Manini R, et al. Nonalcoholic fatty
liver, steatohepatitis, and the metabolic
syndrome. Hepatology 2003; 37(4): 917-23.

37.Vajro P, Mandato C, Franzese A, Ciccimarra E,
Lucariello S, Savoia M, et al. Vitamin E
treatment in pediatric obesity-related liver
disease: a randomized study. J Pediatr
Gastroenterol Nutr 2004; 38(1): 48-55.

38.Yasutake K, Kohjima M, Kotoh K, Nakashima
M, Nakamuta M, Enjoji M. Dietary habits and
behaviors associated with nonalcoholic fatty liver
disease. World J Gastroenterol 2014; 20(7):
1756-67.

39.Zelber-Sagi S, Ratziu V, Oren R. Nutrition and
physical activity in NAFLD: an overview of the
epidemiological evidence. World J Gastroenterol
2011; 17(29): 3377-89.

40.Ghaemi A, Taleban FA, Hekmatdoost A, Rafiei
A, Hosseini V, Amiri Z, et al. How Much Weight
Loss is Effective on Nonalcoholic Fatty Liver
Disease? Hepat Mon 2013; 13(12): e15227.

41.North CJ, Venter CS, Jerling JC. The effects of
dietary fibore on C-reactive protein, an
inflammation marker predicting cardiovascular
disease. Eur J Clin Nutr 2009; 63(8): 921-33.

42.Ruhl CE, Everhart JE. Determinants of the
association of overweight with elevated serum
alanine aminotransferase activity in the United
States. Gastroenterology 2003; 124(1): 71-9.

43.Kral JG, Schaffner F, Pierson RN, Jr., Wang J.
Body fat topography as an independent predictor
of fatty liver. Metabolism 1993; 42(5): 548-51.

44.Banerji MA, Buckley MC, Chaiken RL, Gordon
D, Lebovitz HE, Kral JG. Liver fat, serum
triglycerides and visceral adipose tissue in
insulin-sensitive and insulin-resistant black men
with NIDDM. Int J Obes Relat Metab Disord
1995; 19(12): 846-50.

45.Falck-Ytter Y, Younossi ZM, Marchesini G,
McCullough AJ. Clinical features and natural
history of nonalcoholic steatosis syndromes.
Semin Liver Dis. 2001; 21(1): 17-26.

46.Albano E, Mottaran E, Vidali M, Reale E,
Saksena S, Occhino G, et al. Immune response
towards lipid peroxidation products as a predictor
of progression of non-alcoholic fatty liver disease
to advanced fibrosis. Gut 2005; 54(7): 987-93.

47.0kita M, Hayashi M, Sasagawa T, Takagi K,

VWAF 5T p g azin /FO0 o lads / ¥F Jlo— Olgionl Ko 53 0421 Ales

WWW.Mmui.ac.ir



Glolsan g oaly st o), GEI 52 Gom S 5 055 Al w35 L el ye 83kl S 8T

Suzuki K, Kinoyama S, et al. Effect of a liver disease. Korean J Gastroenterol 2013; 61(5):

moderately energy-restricted diet on obese patients 243-51. [In Korean)].

with fatty liver. Nutrition 2001; 17(7-8): 542-7. 50.Gutierrez-Grobe Y, Gavilanes-Espinar JG,
48.Bellentani S, Dalle GR, Suppini A, Marchesini Mendez-Sanchez N. Physical activity and

G. Behavior therapy for nonalcoholic fatty liver nonalcoholic fatty liver disease. Ann Hepatol

disease: The need for a multidisciplinary 2009; 8(3): 273-4.

approach. Hepatology 2008; 47(2): 746-54. 51.Slavin JL. Dietary fiber and body weight.
49.Jun DW. The role of diet in non-alcoholic fatty Nutrition 2005; 21(3): 411-8.

WAF 3T o gos azin /FOO o e / V¥ Jlo — Olginsl S 55 0dSKiils ales \VAY

WWW.Mmui.ac.ir



Journal of Isfahan Medical School Received: 19.08.201

Vol. 33, No. 355, 8 Week, November 2015 Accepted: 06.11.201

The Effect of Psyllium on Anthropometric Measurements and Liver
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Disease (NAFLD)
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Original Article
Abstract

Background: Overweight and obesity are two important risk festéor nonalcoholic fatty liver
disease (NAFLD). Controling the weight via usingtdry fiber may help to manage patients with
NAFLD by diet and physical activity. Psyllium agilaer can reduce obesity and its consequences.

Methods: This was a placebo-controlled, double-blind, ranideh clinical trial study. 80 overweight

or obese patients with NAFLD (age: 18-77 years)gulisis via elastography were enrolled.
Participants assigned to intervention and placebaps using randomized block design; which were
supplemented with 10 g psyllium or 10 g ground whesspectively. Both groups followed weight-
loss diet and physical activity (PA) recommendaidar 10 weeks. Serum liver enzymes (using
enzymatic photometric method), dietary intake (@alay food record) physical activity (using
physical activity questionnaire) and anthropometneasurements were assessed at baseline and the
end of the study.

Findings: 75 participants (mean age: 44.9 years) met thesrah criteria, 13 men and 25 women in
intervention group and 22 men and 15 women in plaggroup. At the beginning, the mean body
mass index (BMI) was 29.4 and 31.1 kgkend the mean calorie intake was 2044.8 and 244J7n
intervention and placebo groups, respectively. fading the confounding variables, calorie intake
(P = 0.020), carbohydrate intake (P = 0.010), saalanine aminotransferase (ALT) (P = 0.006), waist
circumference (P = 0.006), body mass index (P 9&).@&nd weight (P = 0.030) were reduced in
intervention group as compared with placebo grdMaist to hip ratio reduced at a boarderline
significancy (P = 0.050); and serum aspartate aimaneferase (AST) reduced unsignificantly
(P =0.980).

Conclusion: Weight-loss diet program supplemented with psmgiliun parallel with increasing the
physical activity, can be useful in reducing NAFbDtcomes.

Keywords: Psyllium, Non-alcoholic fatty liver disease (NAF),0Dbesity, Waist to hip ratio, Dietary
intake
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Abstract

Background: Brucellosis is a common zoonotic disease, whicleagrfrom infected animals to
humans .This study aimed to determine the epidegicdl characteristics and incidence rate of
brucellosis during 2012 in Isfahan province, Iran.

Methods: This cross-sectional study assessed all the patieitih diagnosis of brucellosis in Isfahan
province during 2012. We used t and chi-square fimstdata analysis. The incidence rate was
calculated based on per 100’000 of at-risk poportati

Findings: Totally, 575 patients with brucellosis were ideetif of which, 69.9% were men and 87.7%
were from rural areas. Housewives-ranchers andremlwere the most and least at-risklividuals,
respectively. The incidence of the disease was3l{det 100’000 of at-risk population in the province
4.15 in male, 9.64 in women, 1.7 in urban areasland per 100’000 of at-risk population ear in tura
areas during 2012. In addition, there was signifiGssociation between the type of disease (new or
recurrent) and county of residence and historyootact with animals (P < 0.05).

Conclusion: The incidence of brucellosis in the Isfahan proeinvas less than the national average,
and this province classified to have very low ircide. In addition, there were clear differencethén
geographical distribution of disease in the proginc
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Citation: Mohammadian M, Salehiniya H, Kazaei S, Ramazangpoiohammadian-Hafshejani A.
Epidemiological Characteristics and Incidence Rate of Brucellosisin I sfahan Province, Iran, 2012
J Isfahan Med Sch 2015; 33(355): 1784-95

1- Department of Epidemiology and Biostatistics, School of Public Health, Isfahan University of Medical Sciences, Isfahan, Iran

2- Researcher, Minimally Invasive Surgery Research Center, Iran University of Medical Sciences AND PhD Student, Department of
Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran

3- PhD Student, Department of Epidemiology and Biostatistics, School of Public Health, Hamadan University of Medical Sciences,
Hamadan, Iran

4- Deputy of Health, Isfahan University of Medical Sciences, Isfahan, Iran

5- Epidemiologist, Department of Social Medicine, School of Medicine, Rafsanjan University of Medical Sciences, Rafsanjan
AND PhD Candidate, Department of Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical
Sciences, Tehran, Iran

Corresponding Author: Abdollah Mohammadian-Hafshejani, Email: a_mohamadii@yahoo.com

Va0 VWAF 5T p g azin /FO0 o jlad / ¥F Jlo— Olgaonl | S 55 04Kl dles

WWW.Mmui.ac.ir



14.

15.

16.

17.

18.

19.
20.

21.

22.
23.

24.

errors author should verify references againstatiginal documents. The Reference should provide th
following information as stated in the presentedgis as follows:

a. Article Rose ME, Huerbin MB, Melick J, Marion DW, Palm&¥, Schiding JK, et al. Regulation
of interstitial excitatory amino acid concentrasoafter cortical contusion injury. Brain Res.
2002;935(1-2):40-6.

b. Chapter in a book: Meltzer PS, Kallioniemi A, Trent JM. Chromosomkegations in  human
solid tumors. In: Vogelstein B, Kinzler KW, editor§he genetic basis of human cancer. New
York: McGraw-Hill; 2002. p. 93-113.

c. Book: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller .Ni#edical microbiology. 4th ed. St.
Louis: Mosby; 2002.

Proof Reading: A computer prints out is sent to the correspondaughor for proof reading before
publication in order to avoid any mistakes. Coiimatg should be marked clearly and sent immediately
the Journal office.

Abbreviationsand symbols: Use only standard abbreviatiossoid using them in thetitle and abstract.
The full term for which an abbreviation stands dtqarecede its first use in the text unless it standard
unit of measurement.

Thecorresponding author: Will be supplied with 1 free issue.

Ethical guidelines: Ethical considerations must be addressed in theeibls and Methods. Please state that
informed consent was obtained from all human adult participants finch the parents or legal guardians
of minors. Include the name of the appropriateitunsbnal review board that approved the projedidate

in the text that the maintenance and care of emparial animals complies with National Institutes of
Health guidelines for the humane use of laboraémiynals, or those of your Institute or agency.

Conflicts of interest: Authors must acknowledge and declare any sourcefurafing and potential
conflicting interest, such as receiving funds asféy, or holding stocks and shares in, an orgaoiz¢hat
may profit or lose through publication of your papBeclaring a competing interest will not lead to
automatic rejection of the paper, but we would tikkdoe made aware of it.

Page charges: There are no charges for publication in this dalr

Copyright: The entire contents of the Journal of Isfahan MaldBchool are protected under international
copyrights. This Journal is for your personal naonotercial use. You may not modify copy, distribute,
transmit, display, or publish any materials corgdion the Journal without the prior written permnasf it

or the appropriate copyright owner.

Peer review process: All manuscripts are considered to be confidentitley are peer-reviewed by at least
3 anonymous reviewers selected by the Editorialr@o@he corresponding author is notified as soon as
possible of the editor decision to accept, rejectrequire modifications. If the manuscript is cdetely
acceptable according to the criteria set fortthst instructions, it is scheduled for the nextlalbke issue.
Journal has entire right for accept or reject amgoeived manuscripts.

The editors, editorial board, sponsoring organizatiand publisher do not accept responsibility tfoe
statements expressed by authors in their contabsiti

Communicating with the Editorial Office: We encourage you to communicate with the JIMS HEidito
Office and to check on the status of a manuscigfjournal site: (http://journals.mui.ac.ir/jimshly. For
more in formations you can contact with JIMS office E-mail address (jims@med.mui.ac.ir).



10.

11.

12.

13.

INSTRUCTION TO AUTHORS

Aims and Scope: The Journal of Isfahan Medical School is the officcientificweekly publication of the
Faculty of Medicine in Isfahan Medical Scienceswénsity.

This Journal accepts Original Papers, Review AgticiCase Reports, Short Communications,Educational
Medical Video Clips and Letters to the Editor dinreapects of medicine.

ManuscriptSubmission is acceptable only via Journal URL : http://journals.mui.ac.ir/jims

Manuscript must be accompanied by a covering létteéhe Editor-in-Chief, including title and autey
name and undertaking that it has not been publishexibmitted elsewhere. In case the manuscript was
earlier submitted to some other Journal and waecteql, the authors must provide full informatiom fo
proper analysis. Manuscript should be typed in tlogipace of the A-4 size paper with clear margims o
both sides. The text should be submitted in Micfio¥dord format only. Tables as well as illustraton
should be typed and drawn on a separate pagesotuinmit tables as photographs.

The figures should be sent in a format of JPEG Iér v@hich will produce high quality images in thelioe
edition of the journal. Authors must declare thas ibeing exclusively contributed to the Journalséahan
Medical School.

The manuscript should includ@itle page, the Abstract (in both Farsi and English)ntroduction, Ma-
terials & Methods, Results, Discussion, Acknowledgement and References.

The title page: The complete title of the manuscript, the namealbfthe authors with their highest
qualifications, the department or institution toigvhthey are attached, address for correspondeiitbe w
telephone numbers, e-mail, and Fax number.

The Abstract: All original articles must accompany a structumdastract up to 250 words. It should be
structured a®ackground, Methods, Results and Conclusion followed by 3to 5 Keywords. Keywords
will assist indexers in cross indexing the artiake they are published with abstract. Use terms fitwan
Medical Subject Headings (MeSH) list of index medidhttp://www.nlm.nih.gov/mesh/MBrowser.html).
Authors need to be careful that the abstract resflle content of the article accurately.

Introduction: This should summarize the purpose and the ragofualthe study. It should neither review
the subject extensively nor should it have dateosiclusions of the study.

Materials & Methods: This should include exact method or observatioexgeriment. If an apparatus is
used, its manufacturer’s name and address shouyivbe in parenthesis. If the method is establisiyace
reference but if the method is new, give enougbrimbtion so that another author is able to perfioriih a
drug is used, its generic name, dose and routemofréstration must be given. For patients, age,\sitix
mean age + standard deviation must be given. talisnethod must be mentioned and specify any géne
computer program used.

Results: It must be presented in the form of text, tablled glustrations. The contents of the tables should
not be all repeated in the text. Instead, a refardo the table number may be given. Long articlag need
sub-headings within some sections (especially #®uRs and Discussion parts) to clarify their catde
Discussion: This should emphasize the present findings and/déiniations or similarities with other work
done in the field by other workers. The detailedadshould not be repeated in the discussion again.
Emphasize the new and important aspects of the stod the conclusions that follow from them. It o
mentioned whether the hypothesis mentioned in tti@eais true, false or no conclusions can beweti
Acknowledgement: All contributors who do not meet the criteria fartlaorship should be covered in the
acknowledgement section. It should include persehs provided technical help, writing assistance and
departmental head who only provided general supgénancial and material support should also be
acknowledged.

Tables: In limited numbers should be submitted with taptions placed above. Do not submit tables as
photograph. Place explanatory matters in footnatesin the heading.

Figures. Should be in limited numbers, with high quality ork and mounted on separate pages. The
captionsshould be placed below. The same data should not be presented in tafipgses and text,
simultaneously.

References: Should be a¥ancouver style. All manuscripts should be accompanied by relevefgrences.
The author should ensure reference to locally gbbll studies by doing proper literature searamaly not

be possible for the editor and reviewers to chéekaccuracy of all reference citations. To miningeeh




Editorial Board (In alphabetical order)

M ojtaba Abtahi MD, Associate Professor of Otolaryngology, Isfahan University of Medical Sciences, Isfahan, Iran
Khosrow Adeli PhD, Professor of Clinical Biochemistry, University of Toronto, Toronto, Canada

M ohammad Esmaeil Akbari MD, Professor of Thoracic Surgery, Tehran University of Medical Sciences, Tehran, Iran
Reza Amin MD, Professor of Pediatrics, Shiraz University of Medical Sciences, Shiraz, Iran

Babak Amra MD, Professor of Pulmonology, Isfahan University of Medical Sciences, Isfahan, Iran

Saeid Andalib Jortani MD, Professor of Pathology, Leuis Weil University, USA

Gholam Reza Askari MD, PhD of Nutrition, Isfahan University of Medical Sciences, Isfahan, Iran

Reza Bagherian-Sararoudi PhD, Assistant Professor of Psychiatry, Isfahan University of Medical Sciences, Isfahan, Iran
Majid Barekatain MD, Professor of Psychiatry, Isfahan University of Medical Sciences, Isfahan, Iran

10 Ken Bassett MD, Professor of Dermatol ogy, Dermatology and Leshmaniosis Research Center, Canada

11. Ahmad Chitsaz MD, Associate Professor of Neurology, Isfahan University of Medical Sciences, Isfahan, Iran

12. Afsoon Emami MD, Associate Professor of Nephrology, Isfahan University of Medical Sciences, Isfahan, Iran

13. Ali Reza Emami MD, Associate Professor of Infectious Diseases, Isfahan University of Medical Sciences, Isfahan, Iran
14. Shahin Emami Biochemistry and Endocrinology, Saint Antoine Hospital, France

15. Ebrahim Esfandiary MD, PhD, Professor of Medical Anatomy, Isfahan University of Medical Sciences, Isfahan, Iran
16. Faramarz Esmaeil beigi MD, Professor of Internal Medicine, School of Medicine, USA

17. Ziba Farajzadegan MD, Associate Professor of Community Medicine, Isfahan University of Medica Sciences, Isfahan, Iran
18.Hamid Fesharaki Associate Professor of Ophtalmology, Isfahan University of Medical Sciences, Isfahan, Iran
19.Marjane Foladi PhD of Nursing, University of Flourida, USA

20.Aziz Gahari MD, Professor of Dermatol ogy, Dermatol ogy and Leshmaniosis Research Center, Canada

21.Ali Gheisari MD, Professor of Cardiovascular Surgery, California, USA

22. Jafar Golshahi MD, Associate Professor of Cardiology, |sfahan University of Medical Sciences, Isfahan, Iran

23. Ali Mohammad Hanjani MD, Professor of Cardiology, Shiraz University of Medical Sciences, Shiraz, Iran

24.Mina Hasanrezaei MD, Neurolmmunology, School of Pharmacy, USA

25, Saied Morteza Heidari MD, Associate Professor of Anesthesiology, Isfahan University of Medical Sciences, Isfahan, Iran
26. M ansour karamooz MD, Professor of Urology, California, USA

27.Roya Kelishadi MD, Professor of Pediatrics, Isfahan University of Medical Sciences, Isfahan, Iran

28. Behnaz Khani MD, Associate Professor of Obstetrics & Gynecology, Isfahan University of Medical Sciences, Isfahan, Iran
29. M ajid Khazaei MD, PhD, Associate Professor of Medica Physiology, |sfahan University of Medical Sciences, Isfahan, Iran
30. Parvin Mahzooni MD, Associate Professor of Pathology, Isfahan University of Medical Sciences, Isfahan, Iran
31.Majid Maleki MD, Professor of Cardiology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

32. Mohammad Mardani MD, Associate Professor of Medical Anatomy, |sfahan University of Medical Sciences, Isfahan, Iran
33. Atiye M oghisi MD, Professor of Endocrinology, Endocrine and Metabolism Research Center, USA

34.Mehdi Modares MD, Professor of Ophthalmology, Tehran University of Medical Sciences, Tehran, Iran

35.Hoshang Moein MD, Professor of Neurosurgery, Isfahan University of Medical Sciences, Isfahan, Iran

36. Fereydoun Nouhi MD, Professor of Cardiology, Tehran University of Medical Sciences, Tehran, Iran

37.M ochammadr eza Nour bakhsh Associate Professor of Physiotherapy, USA

38. Farzin Pourfarzad Department of Cdll Biology and Genetics, Erasmus University MC Rotterdam, The Netherlands

39. M asoud Pourmoghaddas MD, Professor of Cardiology, Isfahan University of Medical Sciences, Isfahan, Iran
40.Hassan Razmju MD, Professor of Ophthalmology, Isfahan University of Medical Sciences, Isfahan, Iran

41. Mohammad Reza Safavi MD, Assistant Professor of Anesthesiology, Isfahan University of Medica Sciences, Isfahan, Iran
42. Reza Rouzbahani MD, MPH, Assistant Professor of Community Medicine, Isfahan University of Medica Sciences, Isfahan, Iran
43.Mansour Sholevar MD, Associate Professor of Cardiology, Isfahan University of Medical Sciences, Isfahan, Iran

44, M asoud Soheilian. MD, Professor of Ophthalmology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

©Oo NG AWDNE



sity of Megy,
al
S,

e

JOURNAL OF ISFAHAN MEDICAL SCHOOL
Vol. 33, No. 355, 3 Week, December 2015
| sfahan University of Medical Sciences

Responsible: Mansour Sholehvar MD Emerita Editor-in-Chief: Roya K lishadi MD

Editor-in-Chief: Majid Barekatain MD

Associate Editor: Reza Rouzbahani MD, MPH

Published by: Copy edit, Layout edit, Design and Print:
Isfahan University of Medical Sciences Farzanegan Radandish Co.
E-mail: publications@mui.ac.ir P.O. Box 81465-1798, Isfahan, |.R. IRAN
Office Telefax: +98 31 36686302
P.O. Box 81744-176, Isfahan, |.R. IRAN E-mail: esfahanfarzanegan@yahoo.com
Telefax: +98 31 37922291 f.radandish@gmail.com
E-mail: jims@med.mui.ac.ir wwv_v.far Zaneganco.Ir
Website: http://www.journals.mui.ac.ir/jims Circulation: 500

Office Secretary: Golnaz Rajabi

Thisjournal isindexed in the following inter national indexers

m Scopus m Google Scholar

m Chemical Abstracts m Index Copernicus

m Islamic World Science Citation Center (1SC) m Directory of Open Access Journal (DOAJ)
mAcademic Search Complete EBSCO Publishing m Index Academicus

databases m Scientific Information Database (www.sid.ir)
m WHO/EMRO/Index Medicus m Www.iranmedex.com

The online version isavailablein; IUMS website (www.journals.mui.ac.ir/jims), Iran
Publications database (www.magiran.com), Scientific Information Database website
(www.sid.ir) and in Health Researchers website (www.iranmedex.com).

Copyright: All rights reserved, no part may be reproduced without the prior permission of
the publisher.



