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Abstract

Background: Different studies have been done to obtain sufficient number of neuronal cells for
treatment of central nervous system injuries. Adipose-derived stem cells have higher proliferation rate
and more resistant to apoptosis. These cells can be induced to differentiate along several multilineage
cells such as neuron-like cells. Alginate hydrogel is a polysaccharide polymer that has proper
properties including biocompatibility with no immunogenicity. In this study, the effect of alginate
hydrogel on the cell viability, proliferation rate and neurogenic differentiation of human adipose
derived stem cells was evaluated at 14 days after induction.

Methods: Adipose-derived stem cells isolated from human, were cultured in neural induction media
and seeded into alginate hydrogel. The cell viability and differentiation efficiency of encapsulated
cells were evaluated via doubling time and real time quantitative reverse transcription polymerase
chain reaction (real time RT-PCR) analysis, respectively. The collected data was analyzed using one-
way ANOVA test.

Findings: The rate of proliferation of encapsulated cells significantly decreased as compared with
control group (P < 0.001). The expression of nestin, glial fibrillary acidic protein (GFAP) and
microtubule-associated protein 2 (MAP2) markers significantly increased as compared with control
group (P < 0.001).

Conclusion: Altogether proliferation rate of encapsulated cafisalginate hydrogel significantly
decreased as compared with control group, but alginate hydrogel can promote neural differentiation of
adipose-derived stem cells.

Keywords: Alginate hydrogel, Adipose-derived stem cells, Mgenic differentiation, Proliferation

Citation: Khosravizadeh Z, Razavi Sh, Bahramian H, Kazemi @éll Viability and Neural
Markers Expression of Human Adipose-Derived Stem Cells after Neural Induction in Alginate
Tridimensional Cell Culture. J Isfahan Med Sch 2015; 33(350): 1491-505

1- PhD Student, Department of Anatomical Sciences and Molecular Biology, School of Medicine, Tehran University of Medical
Sciences, Tehran, Iran

2- Professor, Department of Anatomical Sciences, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran

3- Associate Professor, Department of Anatomical Sciences, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran
4- PhD Student, Department of Genetics and Molecular Biology, School of Medicine, Isfahan University of Medical Sciences,
Isfahan, Iran

Corresponding Author: Shahnaz Razavi PhD, Email: razavi@med.mui.ac.ir

100 WAF OLT pgs azin /FO+ o lad / ¥ Jlo— Olgaonl | S 55 04Kl ales

WWW.Mmui.ac.ir



WAF/FIY 1,0 & ,b uluol (S 33 0 ASuslS alze

WAY/VIA 251 GG \YAE olo LT 9 Aiad/Yd- o los/ pouw 9 w Jlw

O SS9 b g Al a3 WIS (S ) 5 b (o 9

" salio 4o guans yiSu (5 ,u adila yiss S lialis Gy

wd gy dflio
=

@ ol (SiU A 9de e (Bype ol laslan s lp bey bl (S ) SO 5pSeilul e
S ing ol 0l ke (MI L Myocardial infarction 8 cass jasuis lp Ji! ) glo)Solis (S lae
Cygo & pSap ol e anl 03 &y W S Wl (3 48 o33l 13 398 e Sy lale il 5l B3 S 45 sl S sle
4S5 o (Atherosclerosis b s cdias 4 Mis (15,0 55 (pipl Clale )y pols Guiod Bun (ol o b o il (gl iz

g ol 0g)5 dye b dunlie )0 ¢ 18

(o S Jld hlen (658 YD 09,5 dw ) Glediol Sl gl YooVe 300 YD (g9 p (alabe (sanld —3y90 (sadlllae oyl (09,
hle IS 3 (s lopasls danl o ad plosl Liie (B1S051 L pllo a3l 5 (0l e 4 Mis) o SIS 3T s (foless
Ey oy Sl g pbol S0 A aud ) £9)d | e cele A B)L 5 (B gaSis 09)5 (e I Al (505l
285 09,5 hlew 5l .45 (¢ uSe5lul U ) (Creatine kinase-MBCK-MB , (High-sensitivity C-reactive proteihsCRR,;; !

5 S )l sime ygo 4y b cdual 4 Mine 3131 > copiman g 39y 03l &y (B oarSn bl g3 &S Sl jd cpjopl clale (il
LBl dgg (o)l xe olds )l b Cdual 4 Mo g (B (gASw 09,5 (3 il cdale le ol gy Sali 09,5

@ &S |y il BB gly able pulSe o wanl 03l &y bl ) (B e a5 (o33l 5 cpipl il 39, 0 Jlainl 16 S A
A8l e 6351 298 155 (Bl )l 455yl 392 Jleinl cpl el (RalS ol ST 555905 (A3 55 el Sl

Ol s ¢ 8 (S ;S (cnipl 155 51

dlre ol (SS9 Gl g AT Sl (D e (awt; 5 U o 2l degane (Bolo ile (5 dujl Gl gl ]
VBF-VONE (YD) YT AYAF leduol (S oSl

A slad g (sdS dI 5 g JLL 5000 doddo

=05 s semals sladsle 5 (Kupffer cells e 45 Sl i Ay SIS S (Irisin 5
e edd plasdl Dlalllas Gob il sl 23 3 3 5=d e et ammaale Sl 55 DL e
FNDC5 55— 55 Sl 6 oS ol slads 15l s slad s 5 Lacil

Ol Olgial «adunl 13T o8l 0l yoMs sy somgms 09,8 )l ool S (5 92eiils -\

Ol Olgaol (oMol 51T ol&isls Ol oM Az ly (omigm 09,5 ¢ boliwl =Y

Olnl Olgiol Oletol (K3 pole oKLils Olotol Gy e 5 b (GoaSigsy (ol Slisl Dlados 55 ludils-t

Email: hnaieri@gmail.com Sy wole S 1 Jghuuno (GONu) g

WAF OUT pgs azin /FO+ ol / ¥F Jlo— Olgaonl Ko 5y 0421 ales \0+ 9

WWW.Mmui.ac.ir



OlolSan g Glalis Ll

! PRALS 3 e w33 S e S Sl
Dyl @Bl s fVs a4 G A Sl e 5
5l O5nS] 2l L e Gaasiia
ATP sl S e ol S_yla_ads v
Lo, 00 U s lS 4. (Adenosine triphosphate
(ilga bl b 4 Cl 5L S b sl el
JoxS el Loys 70 b Lis ATP 2130 sl
ol s el VL Bl s
Bes S ATP by s 3l el (Al ph i
el Bl e ke 03 e el
s e 5 36 50 Slad sl 5l Cbl- ) Sl
So 3 iy Y Zely 5 25 o0 gl (550 50
s Aal gt ol eSsl 2,15 5 slad sl (555
FoATP i) his 5l S8 s> L w0
Pl Al i Gl S e ol sl
ATP by cws slcel Gl s i 0
ozl s sl g iy sl S U5 5 i
B S 3 el sk ST S 5y,
Ladsbw v 5 3)lS 5o slad s clils Jlals
T T e
Dt DN S 4y S e oDl (551 a5
by dal gt
A5 03,8 s pdn L 25, 0 dlezmt ol 1l
ol 3l 8350 U 8 slacsl il 3
Jools S Olps s eompnl S iley O
D LATP G e ¢ (535 55 (golipd S b
3555 lge @350 b s Jle Ol Eel 5 S
L B gasn s = 2o el LAl dal >
=303 D0l ) ey 45 50,5 55 s
Sladis dslon Al axils alaly ol o i3l

B S (a3 o was ey SOLES (Gl

.o—| (Fibronectin typ#Il domain-containinyg

Sl a3 Sl g Ol 5 o 53 G pl e
Al I A5

Slosgd Xol 3 69, 5 (gl 8 Ol S ol
232 5 O 53 e b o sl 05 S
N U A s e s ls AT Lyl 2
»> |y (Uncoupling proteinlUCP1. .5 — -yl
o O e b i o slad sl sad sl ciS
i bl el e S aas e Al YL L
bt el JUED S s Sl Sage 358 o0
e el B Ee b Ll 4 S s s 558
Sdiee 43S 03 imnl i 53 (6212 T
UCPL )5 (gl o V0= ool SO sl
2SS e s 5 65 a8
A el o s dss o gla e

e 03 I Ol et 45l 0T
Jlait 353 e odss 520 0Ll 5 Shse 53 500
S o J s Sl 5 2l S 2500
Sl 04 (Glo g3 Al B Sy SRS Leed s
Q=1 A3l 53 S e Rl 5 2

o=l Bl s DSl s esde
ol Ll i 53 85 5l Sl Olpe (055
SO S SRS (bl el e
St mnl 535 53 sl (ol 48 S ol
ol oy Ol 5 JEge 53 B gl Osls &
slafsse s, 4SS Slallae Tl s ol
LAl as wi yasin opas S Do ol e
310 G205 G b 3 e S
Siblay 5 0l sk 1alS Lol (5555 055

Sl 5 B gamle il 3 g

1 WAF LT p g azin /¥ o yle/ VI Jlo— Olgiusl (Ko 55 0dSails aloes

WWW.Mmui.ac.ir



OylSan g Glalis Gl

o Dlie 53l oy S e 53 (golens 3lal 4 45 Ly
bl gasn S S o131 S S G e olen
Ols e 5 Lo g andliS o i asdS sl YA s
2 8 gl Olghol S L
o s G 353 s s a8 (ool Bl )
Oblas (Ais g 03,8 anarl o a0k sloy 31505

CK-MB (sl e S o ta iy s
S 5 Lo oIl 5l YL (Creatine kinase-MB
Lol (g (At 355 @J_,ij\ celw YA 5
D ol s Ollas 05,8 )3 0 42235
ON-AY) wiz §
o 1S 5T plal g S (01 < pimen
Slasbms Gk s g 038 anrl o Olle «
05,5 53 a0l 5l 5 LA JU e asdlls 4 35,5
Al o S 33l 5 5o S Bue olew 4 M 3l
s ol A Ol aalllas 45555
354> 53 QBT Ll 1S 5 5T (gums o (31 31 S
Ollass 03,5 55 5 B30 (S5 doys Vo
b 1S 5T g oS 313 5 S Gy e
Aald o5, S s 5o ol e 0L | (S8 8 pue 0L
PSP
am ) el aslllas 51 =5, (sla sl
G e (A5 5 S-S by slass e
W o SodalS 5 s ul S5, 58 bl
=50 3 S 5 (LSS Y Sl i) U5s S
v pl g sy ol gaale A s el Sl
VL O 5Lis golew Dlas 53l 5l galias o5 S
Gb 4 s S 6 e O JLAB (g5l 5 Ly
soul SKalen 05,5 aw 5 Qlal Lot b

)\JSo)ﬁﬁjss\ﬁ|d|)‘\w4>}.&.».>\.x&?).xisjf

B S (a3 o was ey SOLES (Gl

S s B A ey 0L Wil e i nl &S
AL B gasle gl (S5 SOl

s o) 48 g el ol casdlas ol
() 3,8 (B pme Jloaml ps SO S Ol
Do LaOll S5 p oS 5 g Dlllee b
e 0) Josl s & @b Cpeed ‘q,é/.f
YL e Lol il ) oS laddlas 5 Gl
A pasie (23 S el 3550 = B slagslen
Sl 4Bl RalS 5 a8 cnl 3 i pl sla &S
.(F-v)

Gl 5 S o e e Ol 53 B S
o (e e Sl bs e Jelse s Gl 5o
Sl 2L Gl 5 e g 5 (ke BB
Ol o B Lub 5 VL 05 5L ceals
o o=l 3 ARV el sdls b ae st felse
S e D) s b S p g ) I
o Ohlag 0> i) LS LD S 550
B S S8 Sl sllis Llg e B e
g o 2l ardllas s S sl s
e 5 Ok eal e Sl 13 s 3
s el A Dol 5 5l e

B s9)
o de ol 5 Ol ;52 15T oIl (5 LSCan
L BMI) S ges s sasles L alll YoV 5 VO

(i e p S5S Yo=Y+ (Body mass index

WAF OUT pgs azin /FO+ ol / ¥F Jlo— Olghonl Ko 5 042l ales A0 A

WWW.Mmui.ac.ir




OlolSan g Glalis Ll

33 S 55 A (S eIl g Sl bl
JJJTW(.SWUJJ‘J“SJJJLSM&J:&)L
LSJ—.‘s‘J‘J“‘ SL:.L:\ Q‘j>=';.~‘ u.,l_%)_e L;:mn}f 9 o>
&:,._“P- )J )L_A.:.f g:a_,wb Cmwd )‘ Q)_>- ‘)L_ai.é A
A6 S el anis
L edS 55 gl S il o sk
oslaul L: LDL'C J:\‘J 9 LS“'LJ"T U’ZJJ 4 HDL-C 9
oKws 5 (03051 oub) ol slacaS 5 eslizadl
(L_Jt! Bio-Technicon BT300D ;N i sl
C‘)Huw’)—lj} LS‘J‘”’“CL”'M 6J:§cJDQ|
ngzfe)‘,\;‘ CJ; rl}u\ U 3R CA;S Jﬂ.«d}f J‘z;

«(suL3, (Enzyme-linked immunosorbent assay

«= Biovendorces & sl 1Y e 5l eslanad b
238 el Jaadly s b
by Laesls 3JUT «(SPSS Inc., Chicago, L

31 eSe s 5 5T Jolse mzman 5 o 05 03
& — J o3l One-way ANOVA( i
Sadl 3l o5 S am w055 SL2S (SAS|y s
L_ﬁg:)jl_dj QJ)J )‘JJM EFOR 6“}.: A ealaial XV
O3l 3o S Ol oliand go gla el,L s
HI3 mae Sy s 53 5 L eslawul Independent t
LSD —ixs 05— o] 5l el 0y
et—ia s lis 4 (Least significant differenge
A eala il Sls re SV (gl s ey S 05,8
A3 S eslinal andllas 5550 (sla el Ol Sisen

B S (a3 o was ey SOLES (Gl

A4 S oS Sl ediS oS L
Galed D5 o Jold) e glags pSesll
035 4z oS 533 (el 533 eS 55 (G Sed s
Claslan 5 = O pge Sl a5 L (il
e Sy = VYD G SLaS Ll S
O3 S S & 3ad (25,8 Loy gem oS &S L5 ol 3
S Bae Solen 4o Mas 5 dald oy S o
Gb b ey S s s il oo
Al s B e 555 3 o ol YA
5> el bl gl s 3babin 51 3131 0
S Olla o 32 SIS =Y0 OC sles
hs-CRP.CK-MB « 55— 5 sla lasl 05
o= 5 (High-sensitivity C-reactive protein
05,5 5 55,5 Gare Whlas p e 5ol Jas
Gl slacdsm o atli o, So3lul als
HDL-C oy o lS s 5 ol Js S Jol o s
LDL-C ; (High density lipoprotein-Cholestrpl
4 4> ¢ L (Low density lipoprotein-Cholestrpl
DL 5 e = ol slalan 3 OF e i
dg.ﬂ (pmaman (WY=1F) U (6 Seslusl O s
A3 S 6, Seslll 58 o sl 5 hs-CRP.CK-MB
S eslizal b B 5 055 Jold S e g5 5T Julpo
SeSsS N g ae a B Lyl Ll
Saoled L (6, Sesll S O e il 0/
L5 sl 4 (p S L) O35 gl b S s03 58
L WC) oS 93 A Al ( o)

L— HC) ;—b 55 5 (Wrist  circumference
=B & e slesleol U (Hip circumference

SLaiss b s e mle ) SE L s Ol

10+4 WAF LT p g azin /¥ o yle/ VI Jlo— Olgiusl (Ko 55 0dSails aloes

WWW.Mmui.ac.ir



OylSan g Glalis Gl

Ghls 5 dalzo, 5 93 gl J by
G s e OV S e 3 S, 5T
Y Jga)

i 53 hs-CRP .Sl sls olis g bl 5JUT
Oyasl omzmen (P <)o) 550 0Ly 65 S
25,5 ;3 hS-CRP ;KL oS 315 0L LSD i
Aald 05,8 5l mie ol ime ssb 4 B gas
(P <o) s e JS sl gl o5 5
V_At_fwg|;ﬁ;1 Sls 5 aals o35 53 Ll
(P=/#¥) 2l s me oyl &
Y Jga)

035 53 e ) e Ol
(P=/o¥0) 55 55250 513 mme sla sl
35 ) eSSle 45 sl SLES LSD udias &g
s(P=r/f) e IS5l Gy ey, S 5o
Gl ms syl (P= /o)) B el s
SIS 3l Gl 05,5 53 50 dali oy S 5l S
o Sl aa L B e s 5 ke
(Y Jsd) (P=+/8Y) il

B S (a3 o was ey SOLES (Gl

Last

aJlas 380 .’/}j/‘;d}o.ﬁ Slasdo

Aali oy, S 55 & YO candllas 5550 5131 & VO
2 A0 5t HS 5T sl 05 8 55 4 Y0
OLES ) Jsdor s oy o8 sali 05 8
aadllas 3550 3,31 o g as Olaskin godas
A3 ds b (P=/PY) o Sl a il s
(P=1+/Y)BMI (P=1+/%0") O35 (P=+/0%)
535 d(P= /T ) b s (P = 2/OFY) LS 55
Ok 033 S s omd 5 (P=2/APY) e
GO aallas 5550 05,5 4w Ole (P=+/V¥r)
Sl Sl s () Jodr) Sl s s
s e OV 05,8 A e YL O LS @
P=/vee) il

o bodan sl l s

VLDL , (Triglyceride) TG L
shls e5,5 55 (Very low density lipoprotein
05,5 3 it Sols e sk a4 e B8 5T
Jeolss ple (Sl Lal (P = v/0¥0) 540 dals

e S 5T slils 5 dals glaey 8 5o K e gs ST ol s Kle Gamglis .\ g

Mélfy“js'f@!)!éogf

I R Py

*P ylode

Bl o9 5

(o S il & 0uSil) (o S il & 9uSil) (o B 2uil & Silo)
/7Y OF/As L V/¥ INZARE YV 00/Y+ £ A/A (Jl) oy
OV \WY/Fe RV \VY/§e g/v WY/D E §/A cm)y .
< /F0 YY/A+ £ AA VO/A+ £ V4 VY7 470 Ko o5
EV YE/oo kYA YO/ E YV YR/ £ YA (Kg/m"HBMI
/0¥ 90/ F L V/Y. v/ E0/80 /Y £ V/\ - €M) .S 545
AL Ve VY R 5/F AR A = 0 Y/ D ARRVA =4 708 ¢ €M) b 53
N g WA/bs £ /8 YAV /A VA& /4 €M) e 555
IV AFE /0 JAFE /Y A0E /0 WHR

el o 4 S Lo 3 (g ls sms Ck“ e P< 0
BMI: Body mass index; WHR: Waist to hip ratio

WAF OUT pgs azin /FO+ ol / ¥F Jlo— Olghonl Ko 5 042l ales \0)

WWW.Mmui.ac.ir



S Eél}?’gjﬂ"sl)lbcgf

Bl 09 5

(Sl S il £ 9 Sluo)
YA VPA/A E YV/F
RS VAC/R EVY/F
OV FY/50 E0/F
e av/Fe £ YA/F
AN ERE A
VJefe AT R

(slaso 1 il £ 5xSio)
W4/0+ £ FV/00 TC
VFA/D £ 57/0 TG
FY/V e £ VA HDL
Veg/0s £ /A LDL
JFEE /Y HDL/LDL
YAV Y- VLDL

TC: Total cholesterol; TG: Triglyceride; HDL: High density lipoprotein; LDL: Low density lipoprotein; VLDL: Very low

density lipoprotein

el o d b L) s L;)\:v;mck.ﬂ;)l);p wP<.00F

Srs g e 1S w5l lls als glaey S 55 onp ! 5 (High-sensitivity C-reactive protein) hs-CRP &b ¥ J5ue
o g

Bl o9 5

(sl Bl 1 £ ilio)

S B G4 09 57 ST 5T Slls 095
J
(hae B0l £ o) | (sluse B il + 5 Slio)
< o/evy VF/VE X4/ 7 Y00+ Y/OV
VA YEE N (WAL= VAL

Y/YE £ VYO hs-CRP
Sl o Ll

XY E Y
(ng/ml")

hs-CRP: High-sensitivity C-reactive protein

uL&u\uSLA(HBLSCLaJJSJJJ_bYO)
Y8 Y ?t_‘>r_.s| 6\.&)}&_“2- wLN‘J_vMJ‘J CASJJ
mJ;\cuUaﬁg'ﬂ‘jaJ_ﬁirl_?u"Lr;)f—H;
S o o Ol a4 Sl
S i sl ol ool gla sl lad
@_A&j_mouwj_ﬁij\u&ﬁ);em
S S (@3l 3l 53 o ol pSOle 45 Lsls OLES
Q)HMcLJ}M‘KﬂMbJ\Békliw
u—i| .(P='/'\')J}_g.).hucj;j‘j;ééjb@su

el o d b L s L;)\:v;mck.ﬂ;)l);p wP<.0F

Sloo (Soan oy 3l ol s w0 ol

Cbils Gle S 513 0L ey 3550 Sl el
o Bl 5 il G e 2 S50 (o
SOl e 5 o sSre LSl oy S (6,5

el 35 (P< 0 /000)

—x
S 3 el SR e Al s s
dglio 3 (te SIS 55D Gu,e K55 4 s
5 (e S 55D Gime (SB5 0 sl 3 L
g5 3 e (pimnl S s 2 en
53 Y0) 3,0 VO asdllae l 55 3 g S saSe

“:"—'.‘i'“ &‘Jf}ijj LS‘J‘J °)J§ BL I«b YO ol aj}f

101 WAF OLT pgs azin /FO+ ol / ¥F Jlo— Olgionl Ko 5 0421 Ales

WWW.Mmui.ac.ir



OylSan g Glalis Gl

i dael 5 4 a5 L Oy o sl 1y Dzl el Ol
505, SSBS 4 e Lla S JLd (L) o,
b ol CBl (s B e S
= ol i el a5l 68 s sk
S Ul an b i n) LS U5 e LT o
S 5 et 3 eSSy S 0L
025 Gome

Lyl b SOl sl 0 Lo e
4 (Ischemic preconditioning( S —..!
Sy ol (HOMMESIS 5550 S, 0l
DLl b5 S ol =Ml 50550
s lada e 53 595 ol a5 50 e esland
Jole sl G sant 303 0, e il
Loles 5 oo TG oy 505 b S o s
3 S5 gt 5ol e STLYL 5o
Lad sl (25l gl Olsie @ 5aosm ( (S
el 5 g mhans il S LS
oSSl Il d g e b a5 Jsens 8
535t P el Ll ol S
bl SO Gl Je O Lger ol
V'—““»‘.&”’ s Sl S Ol 4 i Sy
ol mlie y aS o b e ald Lla
S o dable O Sl )l e SaS

Gl olesl omen 5 Sl gladiss s
S il el e ol S oSl Sy L]
slad 2ol el (sla aSngl il 55 L3
Sla el Sus 5 gyl talS (b gasa
NS il 5 05 S50 51 0 e sl
S5, 8 e JW sl slad s 5 Slas D
Ol (ol e o byl G35 eilSe i

B S (a3 o was ey SOLES (Gl

3,0 Sisllas (0) O Ses 5 Aydin pioean
C_,la..ﬂ S A sl QLA anlllae b b iomas

G Ob 8 ead @ D Ohles 53 oo 0 32 2

Al o, S 5l Sl ol e o 4
— ol AISCEe Loy S 5 Ol Ll (P=0/0¥e)s
B35 35y SO e DB S 0

53 o ol Slalllas s aiS 4S5 sb0les
ot () 4 Hms e OB (B g (s
3500 Jlail bl oo ralS (B 3L ol
Sl Bl sl (o o hle als
LS Lal o(F-0) Jil iy ol 5l (5,8 ks
s O 5 e g Sl S 3131 s 3 )
Cos dal g a5 4,5

il el 45 Sladllas 534S ool s
AoS e 5 seb 450 Seb s S Olpe 4 lazeale
CBle S (et s e 5 (el S e i)
S o= 01 5LOV=IA) o anl Jl33l o sl
SEAPY =l e (Al galze sl
Jlazl Qliizes 355 o0 Sl & 1l (SockiS
el 03l SR (Il S s e
AL glezals glad sl

ol il 3l g 3l ol (5055 e &
B amale slad o 3 3 g0 il 3lelS]
333 Jeol il Ll oy 3 0 (53,5 0550 @
ol ol ganlllas iman 5 (F-0) it (gallas
et el s b S e (A | Jlezs|
Sl b a5 B a5, e Jle]
S ol O 5las wialgt s ol bl 2als
Ghl2) 0L ol o M 055 53 ool il

L}_Al_g}cb}_:.l.éua)jf)‘jiasﬁ(w@‘ﬁﬁf‘

WAF OUT pgs azin /FO+ ol / ¥F Jlo— Olghonl Ko 5 042l ales V&Y Y

WWW.Mmui.ac.ir




OlolSan g Glalis Ll

D e ) S sl S b
ezl 5358 o e (23 2l 0S8 A5 e
e o3l ol 4 Gl 0 RS LS 55 00 0
st S5T L 5 0dd W sl e Db s
L oo ol LT Ll 2als 0 0503 &
S5 s e 3l s ls dad (ol Sl tals
LS LTSS (6 Sl iy (5ol o
535 e O Slagaly S (SG 0n )
o Skl 58 s SaSsl ol blie s O
33 o) S2alS S sl Jlaas! 0l 5 e LTSS
Lge" ol 553 3508 goo e S LN L O lacy
Golody & M SeaSl Sl J e 0
S sl 1y dlazst opl Ol o LT SAEL 30, 9 g2
SO S LS O s el ke 1Al
ol 3,5 50

S 5 e S Ll
D Obe 5 35 lad e Sol3 me 5 e sSas ) 50
bt 5 S s T gle bl
) 2ao0e dlal 358 3 g g (Sl ime (Stmsen
Al Lo ged 1l o s 0 (03 fme ke
OF b o8 ool 0l asitia (ol 2SOl
Aile (i gyl Lo 5y 58 5 HDL JsmndS L
fotsn =l 25 Jlarml o o e oJ 50l 2
S0 P55l A3 03 (e p) S S Jasiia
0T 5o b 3l il 4 el bl ol
i 4l i e 1 IS 36
() 3503 5L glaltlae Slallas 5 AL

oS olas 4 Ol e andllas pl glacys gdoe
Jme S ol O 51 e 15,8 o)L 45

k_.s.)b_.%“.)ﬁ Y Vol é")}@’;’;fjbuﬁj‘” WP

B S (a3 o was ey SOLES (Gl

Cbilre o5 ol dy cpl 45 Las e 0L (gl

%\M&L&MJW|aJJﬂ§L§%Ul{w.G
SLaJUIS 5 € 58 085 ld IS 555
el KATP &QJVLSW
LS“JJLSJH.J“—‘UJJKJ—‘)‘&—‘}‘S‘)_}Q)&T
)Juwﬁhﬁw&&é)w;)\l{cw\ujjh
L:@.aéc%%ﬁé\}-)b.w\wfcdjﬁ-éc)k{jJ
st oD ol e sl (sla il (S
(VA=Y ) Wiledis alil
| il 4l il en LS Ol slaasily
FALS DB g gl (L Rl 28 ST
cwbéwdjv\_;wg\;ﬁyiébbaj;
a s 4 A3k 3l 351 VG sl e i
du_ﬂ JL_A:}‘ cw‘ﬁLJJJ‘eML;.G&m
Jgd JB il andls 58 500 (gl ablee (g acer
6\)‘)5}J5)Qlijd§q_@'€l_<;ﬁ)bdub@
Do 04 Lgar 2ls o ilSe (e 318 553
ﬁ&e:biék}‘wTjgéémggd\f

0Ny WAF LT p g azin /¥ o yle/ VI Jlo— Olgiusl (Ko 55 0dSails aloes

WWW.Mmui.ac.ir




Olysan g Glialis B!

S1osd g KL
Seus> Aol 5l isy ol adlas
st gol ity Ol LT il )l s )8
Al et s (54 ) i3IS slaie
DLidos 55 po o yoms DL 5 5 fonn Sl alens
Aol o 50 Ol len B 5 B
Olgiol il o (5)lg 5 Ol e Ol slas ()

;-5‘;'&50 L}.;L))J\.; °5.5J:§ L‘ﬁ‘).} LSJ&M &.}34_;

References

1. Bostrom P, Wu J, Jedrychowski MP, Korde A,
Ye L, Lo JC, et al. A PGC1l-alpha-dependent
myokine that drives brown-fat-like development
of white fat and thermogenesis. Nature 2012;
481(7382): 463-8.

2. Kelly DP. Medicine. Irisin, light my fire.
Science 2012; 336(6077): 42-3.

3. Villarroya F. lrisin, turning up the heat. Cell
Metab 2012; 15(3): 277-8.

4. Kuloglu T, Aydin S, Eren MN, Yilmaz M,
Sahin |, Kalayci M, et al. Irisin: a potentially
candidate marker for myocardial infarction.
Peptides 2014; 55: 85-91.

5. Aydin S, Aydin S, Kobat MA, Kalayci M, Eren
MN, Yilmaz M, et al. Decreased saliva/serum
irisin concentrations in the acute myocardial
infarction promising for being a new candidate
biomarker for diagnosis of this pathology.
Peptides 2014; 56: 141-5.

6. Panagiotou G, Mu L, Na B, Mukamal KJ,
Mantzoros CS. Circulating irisin, omentin-1,
and lipoprotein subparticles in adults at higher
cardiovascular risk. Metabolism 2014; 63(10):
1265-71.

7. Ahmadi A, Soori H, Mehrabi Y, Etemad K,
Samavat T, Khaledifar A. Incidence of acute
myocardial infarction in Islamic Republic of
Iran: a study using national registry data in
2012. East Mediterr Health J 2015; 21(1): 5-12.

8. Baradaran A, Nasri H. Serum cholesterol as a
marker of nutrition in end-stage renal failure
patients on renal replacement therapy.
International Journal of Pharmacology 2006;
2(2): 184-7.

9. Ahmadi A, Soori H, Mehrabi Y, Etemad K,
Khaledifar A. Epidemiological pattern of

B S (a3 o was ey SOLES (Gl

o sl 38 5l Sles e fuol b

Sy sl iz cbale 5 s S axsl e Ol e
A el ol Ol S s asllla
C)J_.i)".l_x.gg;&b\c/\lséﬂféﬁ Ol Sl
g ds G 333
Sl G g S b5 Lokl s
e Sobs o 5 8 5 (658 Slagsslen 2
e S35 it Slallae (WY YY) S

D ;L@w sl Q—i‘)-’ R

myocardial infarction and modelling risk factors
relevant to in-hospital mortality: the first results
from the Iranian Myocardial Infarction Registry.
Kardiol Pol 2015; 73(6): 451-7.

10.Nasri H, Baradaran A. Lipids in association
with leptin in maintenance hemodialysis
patients. J Med Sci 2006; 6(2): 173-9.

11.Ahmadi A, Hasanzadeh J, Rajaeifard A.
Metabolic control and care assessment in
patients with type 2 diabetes In Chaharmahal
and Bakhtiyari Province 2008. Iran J Endocrinol
Metab 2009; 11(1): 33-9. [In Persian].

12.Nasri H, Behradmanesh S, Ahmadi A, Rafieian-
Kopaei M. Impact of oral vitamin D
(cholecalciferol) replacement therapy on blood
pressure in type 2 diabetes patients; a
randomized, double-blind, placebo controlled
clinical trial. J Nephropathol 2014; 3(1): 29-33.

13.Beladi-Mousavi SS, Bashardoust B, Nasri H,
Ahmadi A, Tolou-Ghamari Z, Hajian S, et al.
The theme of the world diabetes day 2014;
healthy living and diabetes; a nephrology view
point. J Nephropharmacol 2014; 3(2): 43-5.

14.Nasri H, Yazdani M. The relationship between
serum LDL-cholesterol, HDL-cholesterol and
systolic blood pressure in patients with type 2
diabetes. Kardiol Pol 2006; 64(12): 1364-8.

15.Nasri H, Baradaran A. Association of serum
lipoprotein(a) with ultrasonographically
determined early atherosclerotic changes in the
carotid and femoral arteries in kidney
transplanted patients. Transplant Proc 2004;
36(9): 2683-6.

16.Ahmadi A, Soori H, Sajjadi H, Nasri H,
Mehrabi Y, Etemad K. Current status of the
clinical epidemiology of myocardial infarction

WAF OUT pgs azin /FO+ ol / ¥F Jlo— Olghonl Ko 5 042l ales \OVF

WWW.Mmui.ac.ir



OlolSan g Glalis Ll

in men and women: a national cross-sectional
study in iran. Int J Prev Med 2015; 6: 14.

17.Nasri H. Serum C-reactive protein (CRP) in
association with various nutritional parameters
in maintenance hemodialysis patients. Bratisl
Lek Listy 2005; 106(12): 390-5.

18.Nasri H, Ahmadi A, Baradaran A, Momeni A,
Nasri P, Mardani S, et al. Clinicopathological
correlations in lupus nephritis; a single center
experience. J Nephropathol 2014; 3(3): 115-20.

19.Ghaderian SB, Beladi-Mousavi SS. The role of
diabetes mellitus and hypertension in chronic

o8 S (i BT Hu waa S SSLES (o

kidney disease. J Renal Inj Prev 2014; 3(4):
109-10.

20.Beladi-Mousavi SS, Bashardoust B, Nasri H,
Ahmadi A, Tolou-Ghamari Z, Hajian Sh. Serum
uric acid level and its association with cardio-
metabolic risk factors in prediabetics. J Parathyr
Dis 2014; 2(1): 51-2.

21.Gouni-Berthold |, Berthold HK, Huh JY,
Berman R, Spenrath N, Krone W, et al. Effects
of lipid-lowering drugs on irisin in human
subjects in vivo and in human skeletal muscle
cells ex vivo. PLoS One 2013; 8(9): e72858.

1018 WAF OLT pgs azin /FO+ ol / ¥F Jlo— Olgionl Ko 5 0421 Ales

WWW.Mmui.ac.ir



Journal of Isfahan Medical School Received: 24.06.201

Vol. 33, No. 350, ? Week, November 2015 Accepted: 30.09.201

Irisin, a New Biomarker in Diagnosis of Atherosclerosis and Myocardial
Infarction

Azita Fatahiah Hashem Nayeri PDMasoumeh Sadeghi MD

Original Article
Abstract

Background: Measuring biomarkers has become of the most useful methods for diagnosis

cardiovascular diseases (CVD), due to the simplicity and accessibility. Irisin, a newly discovered

myokine, has been recently introduced as a potential biomarker for diagnosis of myocardial infarction
(MI). Recent studies showed that irisin decreases significantly in patients with myocardial infarction.

The present study aimed to explore the irisin concentration in men with atherosclerosis or myocardial
infarction, compared to control group.

Methods: This cross-sectional controlled trial study conducted on 75 Iranian men in three groups of
myocardial infarction, angiography test-positive and control. Anthropometric parameters (height,
weight, waist and hip circumference) were measured at the first step. Blood collection was done
within 48 hours after chest pain initiation in patients with myocardial infarction (for determination of
serum troponin, creatine kinase-MB (CK-MB), high-sensitivity C-reactive protein (hsCRP) and irisin
concentration); and after a 10-12 hours fasting in angiography-positive and control groups (for
determination of serum lipid profile, hsCRP and irisin concentration).

Findings: Irisin concentration was significantly lower in myocardial infarction and in angiography-
positive groups compared to the control group. There was not significant difference in irisin
concentration between the myocardial infarction angiography-positive groups.

Conclusion: Decreasing of irisin concentration in patient wittyocardial infarction might be a
protective response. There is a possibility that if irisin would not be decreased, there would be a bigger
tissue damaging due to the energy depletion.
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Abstract

Background: Osteoarthritis is the most frequent iliness of synovial joints and is one of the main
reasons of disability in old age. The symptoms of knee osteoarthritis are as pain, morning stiffness and
limited joint movements. Among different treatments, none of them is superior to the others. The goal
of this study was comparing the effect of 2 physiotherapeutic treatments, feet reflexology and
physiotherapy, on knee osteoarthritis in senile patients.

Methods: In a semi-experimental study, 24 patients with knee osteoarthritis who came to Tohid
Physiotherapy Center in Isfahan, Iran, were completely informed of the steps of the investigation, and
randomly divided in to two physiotherapeutic groups of reflexology-physiotherapy and physiotherapy.
In physiotherapy group, typical treatments like ultrasound, infrared and transcutaneous electrical nerve
stimulation (TENS) were used; and in reflexology group, besides the physiotherapeutic treatments,
foot reflexology was applied for 30 minutes. In both groups, a program of 24 sessions (6 weeks and 4
sessions every week) was planned. In pre- and post-test, the standard form of knee injury and
osteoarthritis outcome score (KOOS) was used to check the symptoms of patients of both groups. The
data was analyzed using the covariance of variances test via SPSS software.

Findings: The symptoms of the patients (pain, stiffness, daily activities, working out and leisure
activities) had more improvement in physiotherapy-reflexology group compared to physiotherapy
group (P < 0.050). There was no significant difference between the two types of applied treatment in
improving the quality of life in the patients (P = 0.111).

Conclusion: This study shows that combination of physiotheripeand reflexology treatments is
more effective than physiotherapeutic treatments alone, in senile patients with knee osteoarthritis.
Thus, it is suggested that this program can be used to reduce the symptoms in these patients.
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The Relationship of Fokl Polymorphism in Vitamin D Receptor (VDR) Gene
and Obesity

Maryam Ostadsharif PHDFarzad Rashidi-Khorasgani MSc

Original Article
Abstract

Background: Obesity is one of the biggest public health challenges of the century. Genetic studies
show that proteins associated with vitamin D, such as vitamin D receptor (VDR) are effective in the
pathogenesis of obesity. This study aimed to investigate the relationship of Fokl polymorphism in
VDR gene and the body mass index (BMI), as an indicator of obesity, and other risk factors.

Methods: In this case-control study, 91 patients with obesity (BMI > 30 Rgand 100 healthy
controls (BMI: 18.5-24.9 kg/f) participated. The levels of fasting blood sugar (FBS), total cholesterol
and triglyceride were measured and the BMI was determined. The genomic DNA was extracted from
the peripheral blood of participants. VDR gene amplified using polymerase chain reaction (PCR)
technique and Fokl polymorphism was investigated via the restriction fragment lengths polymorphism
(RFLP) method. The odds ratio was used to examine the relationship between the risk factors and the
disease; 95% of confidence interval was used for these calculations.

Findings: The frequency of F allele of Fokl polymorphism was 95.00% and 88.46%, while the
frequency of f allele was 5.00% and 11.53% in control and obese groups, respectively. The difference
between F and f alleles in the control and obese groups was significant (P = 0.005). In the obese group,
there was no significant relationship between the levels of fasting blood sugar, total cholesterol, and
triglyceride and the genotypes. In the control group, significant relationship was observed between the
level of fasting blood sugar and genotypes (P = 0.010).

Conclusion: Our findings showed that protection against thesitpavas conferred significantly when
F allele existed. For this reason, the individuals with FF genotype in the control group had lower
fasting blood sugar levels compared to the other genotypes.

Keywords: Obesity, Vitamin D receptor, Polymorphism
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ADbstract

Background: Evidence proposes that maternal calcium (Ca) supplement during pregnancy may be

associated with offspring blood pressure. The reduction in incidence of hypertension in mothers is

proved; but the effects on the offspring are uncertain. Evidence suggests that increased maternal
calcium intake during pregnancy may result in lower offspring blood pressure. We conducted a

systematic review of the literature to summarize the evidence supporting an association between
maternal dietary calcium intake during pregnancy and blood pressure in the offspring.

Methods: The literatures were searched in available databases. The relevant papers were selected in
three phases. After quality assessment, a reviewer extracted the data while another checked their
extracted data.

Findings: Four randomized clinical trials and three observational studies were included in this review.
Results were more consistent among the studies including older children (age: 1 to 9 years) where a
higher maternal calcium intake was associated with a reduction in offspring systolic blood pressure.
One large randomized clinical trial found a clinically and statistically significant reduction in the
incidence of hypertension in 7-year-old children (RR = 0.59, 95% CI: 0.39 to 0.90).

Conclusion: There is evidence that confirm the association eetwmaternal calcium intake during
pregnancy and offspring blood pressure. However, more research is needed to confirm these findings
given the small sample sizes and the methodological problems in many of the studies conducted so far.
More studies on populations with calcium deficit are also needed. If confirmed, these findings could
have important public health implications. Calcium supplementation during pregnancy is simple and
inexpensive and may be a way to reduce the risk of hypertension and its sequels in the next generation.
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