[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

OBwy) ¢Sibs)y eglc slGilily (ilseg)) - ¢olc aslilad

Be—F0 (b ) 3o 7 glaw g IL-6 AL1P (low T gbaw 59 Lauwgio s b (53198 (9 303 olo A il
S gilio p g yokiuw 4 Wi Il

T 5k (s o gulyy ol (e T ygm ooy aingn (g e o Jlogl e
Ol (8 el SRS (S S 0SS ¢S85 pole 5 (S S 095 (22)9 Sidd 655 <)
Ol (Ol el oIS Gy S 0aSals ¢85 pole 5 (S S 09,5 (STglen B 095 ledls Y
Al 08 e SIS (3 o3 0SS o B e 5 (b St 03,5 1 S5alseied 05,5 il Y
Ol el «olemiy (S pole oKl colasl (55505 528 05,5  lolil ¥

Q)

VP Juwlws /97 oBunG /7 P s)lad /e3)ed 2)9s /580

2SS

-

AG/W/S :allio cshpky AG/1/ A i 8y

23t =i i 3 Bamd il o ho > SIS 3 F3e Julae 3l (2Ll Jalge 9 Sdgilio pg jaiaw (o a8l td0do
09 0w 4 oo Al Be—F8 (55 3—ko zalaw g IL-6 LB o lowwsdy zobaw p Jwgio ol b (55lad (9 303 olo dww (5,135 531
bl oo Sglio

035 35 4y (Ol ygboats I 0903 030 )5 Sy Gudiond (! y0 aililloglo yobas Sdgilin pgyuius 43 o (33 YF 1B S99 Slge
A Jol a2 g duds dw i 12 4S Glaad IY (3198 (Sv yoi Aol SO 0 oyt p0F 09,5 AU ol J 35S g oy o 0485 1Y
Ay QB G (iad B (ol (G b AT 091 alBO A 29 o Cow (3lo ) oo Tyl 50 150,57 S 1l 099 e il e 90 g (S od Cow
a9 J3ILIB 9 IL-6 3o Tobamw (s pue3Il (6l 5 15 (395 9 Fo Tobaww 31 (5510 2y 9o -l 0 039331 (0 poi' (S (o ko
2055 eoliiwl b 5 g S 5 (obel 59y 3 Wools Jukoxi g 4 x5 (gl 8,5 ploxil o olo

A8l (10 oo LS 1y pod ST WO ILIP 9 IL-6 (4l o .50 555 (5510 %0 g (53198 (39 03 olo duw I s 30 Zglaww (LBAISL
(P<+[+b))

72 8505 pos g el Julge GRS brwgito Cokid b (53lgh (32505 olo duw 3T (Gosimo ks laaily (! 16 puS Al 9 g
Tl 031l ;15T go (o359 308 Wb g o) o 45 9510 3925 Jlein! (5950 S & 42 g bbb oo o Zglam
23,5 3o

Sdgilio pg s <o Z gk dL-6 ALIP «(5lg0 o3 poi 1 5lS (L0 3ls

(D)9 PHIE 9 (533 T 095 (533 D pT 0 AT (WS SBUSIS (g Au5le ousT*
osalialiphd@gmail.com : 439 isIl <oy

7 (-)aw{U :[G.b)/'y' 8,9 :4.29.(/_. /P


https://yafte.lums.ac.ir/article-1-2545-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

e lodl ol p bawgie Ba b (65l9n o ped ole a5l

33 098 5 o33 S 9l Gege ROV Wages
3595 Bl 093 Sl pg i a Mo Lo
L aS o)l ogzg Jhizl pl dzis,o a5 00,5 valy>
5 asdly oS 55 5 e on BDNF Ly ialS
OY) 00,5 golos o, Slee ialS &y i aseil o
S 3y50 Plass 5l (So e > 10l 51 6 2T 5l
55 ke oz 2SS |y il e s pole
5 Shae ST 4y ot Sdpin ki (5ot
AU oy 35 nl 5l Ban () 00,5 e 5l
G Jelse m bwgte St L (sl (n oS pldl
L 5L i nl adbise e zshan ojluil 5 el
|y ke ok 2 Lawgie Sl b (s5lsm 9 3l poe
) 5 o2 52 5 Spanile g 00ls 513 (o) 950
Giod wiz @l ols alys I, 5 oy Cod g
s BDNF ()L (2alS o Ll 9925 51 (Lad ool
s 4y im0 3 il iy e a1
oS 599 sz RIS b g wdbioe Sl
gh (RalS 5 95, Lad g5 SIS S 65
1o el Llse ils3l s BDNF _zals | HDL-C
e ot o3l sy (5t e 42k o L)
03,5 gy 1 0 o0 GlopuilSo b 09 oy
s 7 2359 eS8 g0y Dl (35T
oS (Hy aslosls JI3 w3550 1y (Sl Jelge
T o gt a3 L (g3lon b9 p5L5 &S
Obee 1) S50 gobaw oluil 5 bl slge (olowsdly
il Jlie by 0105 9929 w80 1B oy 2 0590
s ol a1y (glaalllas jo ) LSen g agg
g Olie jo 1) Sl yd e ol Jelin]
TNF 50 adl 0o S5 oanlice hs-CRP ¢ IL-6 oo p
98 glasdllas ;0 (V) cils glo e e oS
Ot ols a5l ey 55 LS 9 s S

TL-6 gl Jolse olims ) 6yl gt soliiu

LV4 @am{(] :(Q_b)/'y' 8,9> :419'(/_‘ /;‘

doddo
Sdglis pg i an sl Jlassl (s GRal380 L
s L) dbion it ek gl b ol e
nelr 5 Sl o305 s 30 (S5 S e
s3az 4 Sdplie pg o (V) Sl oud i (659l
Jolge ol 0gi co Db s Jale & 5 Jole ¥ J8los
S5 el AF Sl i oS 590 (252 5l a8 ke
e 5l S HDL-C mas VO 51 YL oy IS
VL 3k 5 01 ) g S508) ol ol
oo o oy AL L(TLY) 0gu e Lo VY/AD
3,lgme SIS 04l Sdgilin pgyain cwlids cle o
Rl L S bl Sdsilis pgyais )0 75k
=z <L (V) oyl sl s laplSenlw
5 B glwsnol 4 (65,0800 00t Sy (320t
o ol mal g 039 Jrae 08 (o0 B 5 1) (pU gule
J.ul_s (Interleukin 6) IL-6 zla s 5 puiins pué &y 90
58 CebBIL-6 yozman Sl Jolge (F-F) 5135 o
555 b ol Jslse (V) W)ls ) (o o ]
3 Bt 50ty Jole ol I3 6Tl e
Brain-Derived Neurotrophic ) BDNF .55, 5 - je
gl cemgoaS il Sdg 59,55 J—ole (Factor
3 Ot Ol (AR 90,5 o0 5595 5 093,95 (5 S SIS
Tumor Necrosis Factor ) TNF-a ¢IL-6 (go3la_l
Sad s SRl 1) (F9)05 sla sk w55 (alpha
Rl 093 Gudios 0 ) en 5 GG (izen (A 1)
Jsle ,o (Interleukin-1 beta) IL1B § TNF-a Zgla
G52 ;9 BDNF (L ralf cge o5 LS5 Soe
S ;L5 pndlizee ST .(3) Wioged 3155 1) 290 00
AN wlodgas 3155 1) Sdgalie po i 2 555
sl 0 j5me 95 SIS e ;o 29 SBalS 3l
Gladlas jo ) Kan § So puizmon all oo puiize


https://yafte.lums.ac.ir/article-1-2545-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

e lodl ol p bawgie Ba b (65l9n o ped ole a5l

(Sl Lo g>,U 5 5lem Bilo—w L 5l St
5 WD aiylae (95,Lid 5 Sl g (Slesily, OIS
Jmoe ol codls s LT 5l (3 5l 5l S0 50
dile @idS Jlo S5 (b o o gogesl 5| S e el
Gl 53 4y p3¥ il i oy colled o 8,5
Adult Treatment ) ATPII S | bz 0l o a8
Sdglin ;s claasls slulis ol (Panel T
=S 599) 3yle oyl i A jeam 4y 4 wl colatl
VO 5l G 095 S elS 65 e 0l AF I e
Sk Tl S 93 HDL (i) s o 08 (oo
9097 ;e s WWHIAD 5l o (955188 i os
P Gdowd pp S (oo VY2l VL LSl (92 5558
Py 4 Mis aded ploie any ;125590 03 38
5o cdbbglo ol 8 Koo lo a4 (F) wo 5 bld S gle
Fhr el il e L g aw pag Lls )90
shls Goge;l olgxe 4 ATPIT SdHho (wlal 5 S gilie
oz 45 ol 53 4y p3¥ iy Ll Sdglin pg e
5 ol e o pliie jpdo pos Lo 4 la goges] 5| 5
o 00 sgam pae Jodo 4 J S 09,8 Sl Sl 5 9o
Y @ls bl 5o 5 wiad )1 Gaiod b2 5l (yge)]
S 28,5 J18 ooy 9590 )kl Sl iz y0 )i
S dd> 003len 5l anda a5l oo co ol Bl zg >
Lo siogasl it Siagy paesets b a4 Cul S5y p3Y
T8 ole (il g (Bdod Do )3 (2910 @ 09,5 99 50
Q0,5 B yas o]
5 S5
03333 Jolos (ME) (52 yo5 09,5 & by po Sy yo3
LVF Soean 55) 12 959, ¥ (ol atin j0 oS win
L (V) (e VY B Q) 55, 5l some Loy ,0 adBo QY
15 plool 0,033 B s 5l e Ve b S o
Aol Uy Jlge s s B o Sl el > o

S Glasllas jo IKen 5 (VD) W S5 cnnlin
Otmed ole a5l ey 2ol Jalse (liee )0 5)lo g
g Sy Jmlie 0 (VF) 050,50 cdnl i il
o8 Cleadl rals 1o 351y (SB35 G2 ped O
S0 By b (V) sl Sdgilie pg i 4 M
G55 1, IL6 4 hs-CRP tals S5 clallhs 5
Sde QP g0 5 ) U‘)‘_io"b 9 ua_u&)‘ .A_E‘o.be_o.;
Solal zals (S 5 pae Jo ¥ (b o 1) jre Byl
O 5 yodjoe (VA) dges (lon (oudS 9 (3
> 6)‘3"1’ T2 9 00ly alan Tr aS wisgad o)Ll
ol HLLSen 5 eSSl (V) Cuilad e o131 20
Sad bl dw aen o (g3len s ped Sl SO S Wols
4295 L.OA) 955 (o0 3 pn> Gl coge Lawgie
s A gl g A dS Sliass s jadls @
ol 3aims b Goe g uls Bl 1 eals )58 Slaass
Lo goge)l cgls 15 g arsdS Slidss 040 ael> g
5= 9 8oL E55 5l Gl (nl 4S5 dg0d 0)LA] (15 o
aan VY 5b poe g 8l 4 gaios ul a5 1> ol e
9 e dslge e 2 awgie 0B b (g5l G e
o g5 9 Olgo

GLS Slaow) 2 €55 5 (25 ded oy U9
ot 5 0303 Gl Jold (gl £y o5 wili e
D5 275 098 So g aald 09,5 S L 505

Sl azol>

PO LSO o o)l o idgi (5 Ll anal>
252l 5 g ol 5 ool o (ST iy 5l ey
oy Ve olaes s jLel o oylssy bl o5 Ll
S el (o 70 L 0+) ol s edbgls Jlaslea

by (Gimgi p1a de (Slewa Codlad )0yl oo

V @bl «rey;s a)9 sl | FY


https://yafte.lums.ac.ir/article-1-2545-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

e lodl ol p bawgie Ba b (65l9n o ped ole a5l

Joe conigm ,pYGTgl ol&iws 51 ooliiwl b () ! s
2SS (pl Sty wd S oslal e oS
Inter-Assay ) calidee slojiomiw (o g iorw
s IVIAY L gl 0 pcdS 6 5 (810 <ud 5 & (Variation
HDL (¢l,y 1NN 5 TV b il 55 o3 gl VS
¥) s claigas 5l Sis g LVYA 3 7Y b il
A (6, gadis 4z 0 —A e (Glod [ (g o
MRI
Cgz Lo gogajl 5l ol pei 5l am oo 4w g L3
S350 MR olis Lawgs 300 gslaw (55501
S 2,5 ol 0 5 J5 5 Jizlos ko
MRI el ;53 4y 03¥ 09 gl (n Famg 155 sln
el Lmasiio S Lagi Canlbige 09051 g 5 Ol 0
SIS e ks & olfis 355 g Colus 5,5
TN Jlw oz 535 ls MRI oS5 ss oy ,8
S s +/F0 ey XBO Jow GE &5,
Z 3Ll dpwlxo 0goxs
Z el = (F2-J8s 2 g n90l) slore Syl +
(el 55 VD) oma Bl il + (Ll 55 -
VY ) lone Byl (oS 550 - VF)/ Lone Bl ouil +
(555 7o (958 = VYY) omn Sl
ON (257 W0S Al 0920
ol olSiss bagi Lo Sogajl (hay (27 o0
Lol 525 =Ly BFS00 OMRON Jas (pi j90elS
20,5 dwle

F8L,0 IV dilro 09
Sy o1y adlysy (B 2l Sy Lo Gogej]
50 00l Byae olig slas g aoges Cd cilooly

20,8 Al

V lugl (205793 0,95 Sl | #¥

L g 99— adnds cta o Jol ain 3 (o yed slacew
slocws o) Gas 4 aids S hn o (b (5
p3jled Ain )5 4S5 (5 9ban oo 03938l (o3
Sl 753 oY ) (1A BS VA S A Ay (g el
Doh g ad oo Sz b o (ol LB plps &S
i Oy ol 5l oalinnl b ()T (55, 31 e sy
Oed Olud> IS .08 oo pplas (Polar: Finland) )M,
SLET (2tS Sl o 5 heay) (0, 5,5 aido O
Bl 392 (3,5 e 4B 0 55 Lk 5o g WS e
Cdled ploxil 5l slaian 005lgs o cpl jo 7S 09,8
w53, it it Jsana s i

S5 09

5 093] Giemy Jols al>p0 93 50 o Gogejl plas ||
et G S o9 (O aZi 0335 5l ax) (gajl ey
Tob 5 Soslail 6ly) e A sl o Lil &9
S yelS 65 Sl oo pm 9 LAl Jeloe plewdly
oY asdhosel Joe @ (Lodly JBz 5 055092
adoz3l 9 sl L5 Bis cgzr atlige 5B
Sl o SaeS il slacan] § 6 pb SidgS
o Ao e 33 (6 6S55 5 TL-6 5 ILIP (J)jme » aliae
2 plil (g o8 sadz 03T 5l 5l 0903
S sledises 5l (A5 (6 T s Sk e 5 (ATY)
22 03be 9l sloogs )3 29k Sk (e 1)
VYY) 59t sl 5l ey 9 B0 (5 9lae> EDTA slasl
Zobes Loidly (s3lalir 5 (ko 5o 4o Teo e b aids
IL1B e ioniws o5g CosS dawgs ILIB slowdl
pg/mL co—wluw> L (eBioscience, Vienna, Austria)
IL-6 Jlofo Liovw 050y oS Jawgd IL-6 5 </ 0
pg/ml c—wlu> L (eBioscience, Vienna, Austria)
(6 S oyl 15V gy 4y /¥

Esh 5 ST SIS B, & g IS i
a3l ool 28D bl ST By, & 27


https://yafte.lums.ac.ir/article-1-2545-fa.html

e lodl ol p bawgie Ba b (65l9n o ped ole a5l

Jsbo 0 EM 04,5 sla goge;l .aisl oo camlice J8 )

o=l 50 6o, Y sainl lie b o jed ad> VY

Y
S slmosls w565 (o9 Jlo s 51 Lol 51 ey

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

lao! ) 05)_? 50)"54&‘"0”‘]9"\"39—“ vS)L.wc o
Bl IS (8,0 LS S e bl

Aoy 3l g el B9 S5 alsS (y503] b ooy
VP R RC RN U PR IO )
=2t Sl s (5 53T 5l 5 90,8 Slo (s
288l 0z b g didg (Ked (3 0058 a3l g o> e S Ay 5 o903] 5l g (29,5 Ol
I s alas 6 lo gtme DS Jitae (5 905] @l 09— o ire 00,8 eolaiwl 29,5 19,0 Sl s
Blod ;5 Shgases joite plye ) b i 5| G ot 235 drlne (P</+0) s 5 Laools slacglis

(¥ Jg92) o5 Laisl

Js9z ;3 CM g EM 095 (25,5 (s alite 5 Z 5Ll

CM g EM 09,5 (29,5 (o dumns o 9 Z jLikel BMI (9 « S gilin pg i (5L oo ) Jour

oM e M Sig ExSosll ol sasls

NTVRSETYR® VYVISFE VI JIAS o)) e Jgials s Lid
VYRSV VYY/ ALDIA oo sas oo ssez o cleo
VY- AEAAS VEYIYOEAVA .25 s3] e

VP AYERSY RETEVN ) R o oo 4 7S 92

T RIEERINY VY- IOALFEITY .14 s3] e i54l5
VY- AEDAIAD VYA VEDAF - 0¥ sas oo el
YAY/- A£VSAY Y)V0- V4T <1 9] i .
VSOV O/ VEV/VOETS/A e sas oo Sreelfiss
A0V V/AD b ISFEVYISY <IAY 9] i et e
FFIAYEVY/FA FVISFLFITY <IAY sas oo ) s o s
YRRV VY S¥FEEV VA -1AF ool i

/L YEY/EY Y -£Y/AF e i)ut Z
YUASEY/- ] ¥AFFETITY A VD s3] e

YYAYEYR YL YFEYAY N sas oo 4 BMI

YY)+ FEA/FA YO/A-£ANA AIVE s3] e

YAIF -EAIAS VYY) ) 1D o ol 4 099
YAIVSEO/YY ¥A/ATL/FY Jf s3] e

FARVEY/OY YEIFSEYIAY e o ol 4 OR T e

Py 09,5 93 Slo 309031 (rat 30 (1903l iy Z Lkl s BMI g (0,2 030 5 (sl b (sloasLid dunsy Lo gy i Y Jouir
JrES g (e Sl

ot (5651
Sig 0 o=kl S eg S OiyeS 09,5 sl
Sig F

-va -194 -NF VYA VEYOFV/AY VEO/YAEY FAT/YO s3bys g Jis s
-IAF -179 <N OFIMEFAF/- « £/ YEFA VO e 3 S8l s 8
-y -/¥f N3 SYIVAZVYAV/AY AAFENYOF/ - A JCHJRVPSUR S5 BT RPN L4
IAY “IA- [-5 AFIFAEYEY/E Ya/FYEVYO/AY w2 3l dlye 6 )l
N AN oo OIVYEYAIVF O/FYETA/Y o oy
“IVO -ay oo /- ATV AP FIVVEY VP BMI

-1a# -3 A VIYYE-Y/F] VIVaE-Y/f5 Z Ll

V Qlawl (@2y)5) o)9 sl I #F


https://yafte.lums.ac.ir/article-1-2545-fa.html

oS 5 Jlogl v ool b 5 ugie Sud b (55len o o5 ole a3k

olo du 3 Ly 330 Z ok sladie (29,5 (s duwlilo F Jgu ILIP 9 IL-6 (o255 (1930 Oy (35w ¥ Jgux

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

G S A g S

Dot L s5la o ed i 035190 (G (ol 5o
MA I 55 18 el S g0 lawgie
0 51 I8z n GeSsnged ATV 4TV Sl pdS 65
Ol S e imen g AP A VoY 5l S 00 Y 4
R e T SRR RAA BN
I 2 eSsneed 5 59l Glie 1l j0 Sl s
9 o5 590 e peelS 65 polie oS (Jg 35 o gine
sl ggamme ;0 (P<+/+0) wib oo o gine o Lid
= IY e an -YIFE 5l Sldgle pg i sl pr i Z
ol S a8l oyl aS (P<- /) il (ol sixe Ll
g 9Bl Sgplie pgyuin sloasls Cundg 39
2 lagie Dt L (65lsm 0 e ole a3 1 s
ol Il pgyuiw Lo as i Z 5Ll a0
BMI 5 59 «otpz S0y0 Olis 0 &5 oo, 2 ok
e il s 5l ) s b ite () 85 O 90
P<-1+8) azily g s ixe LialS anke

czge lawgle Do i b 5jlse (n yeT ole as bl
2l ol g (P<+[+0) 05 TL6 JLIP o sine ol
cle a5 a3l o gad (VYY) Clidlls 5y s b
xoys halS 0555 86 |y et G Jalge (2alS
ol g ed 9 BMI a8 90 palS (i (22
5o ls oo (el gdl sl § (2S5l
P39 dhewy 4 Sl 28l )3 0 e sl
aazy b odloe Jubiswl gloslo o )Slos 054
a yomie Yool JLligas) sba Jsko (55Ldlad aSul
L Sl Gl Jo8dse 5 99,5 o0 LS ol il ol o5

Ol g Dae Y g b phaie codlad ol o g0

LV4 @am{(] :(Q_b)/'y' 8,9 :419'(/_‘ /;A

B350 Jiss b Jesls sig O595] o ool i el delse oS
VOMYAYYEVAYA/SY VAVYVYYEA-ANA  VEATSSYEAOAMAS  EM Ee e YIYYEAA /Y04 1L-6
EM
VOOY-/A-EVIYYVY  VYASBAVESTA/.D  VEVEYYYVEVAVAS  CM e YIFREe AN £/PVEY /04 IL1B
-394 qing <Y sig Y E/FekV/FA £/+ AEVAA IL-6
. CM
AR FIFYEVFA FIEYEV VY IL1B

ol las 1) 00,5 o yed 09,8 ILIPR g IL-6 als l5e
(Y Jgaz) ol lis olo a5l

olodus 31 s TL-6 g IL1P (3150 (89,5 (st dunns o .F Jgu>

sig CM EM
oev? AARESYA0 YIYYEY /Y IL-6
RS TR JAA ARV IL1B

Dglds (goamolis Jiuw I okl ygesl =L
09,5 g3 ILIP g IL-6 ygo3l s polie ;o o ine
(F Jgaz) abl e

9EM 05,5 %o ok (R9,5 (1930 Ol it G50 O Jgu
cM

sig mm?) lsie Aoy ragshe  ogF

e VESAVIYVESSYIY . cpgesl iy Jils  EM

VEAYFISYEAOAAD  (y905]

-IV0 VISOVITYEOYAAY  psesl b s

VWYYVYYED-ANA  905] e

JEE NOFYIFOEVYYAIRA el ey JLSe0
VOMVUYYEVYA/PY 05l

IFL VFASFYEACAYA el e Jiels  CM
VEVEYIYVEVOVIOD 03] o

¥ WVAOVEYVERVYAL el e Jligb

VASOIMESYAI D 0] mg
VY NBFEVISRENOVEe el i W se

VOOY /U ENTYNY  gasl

2 Gl Sl i g )lel 503l b

(B Jgo2) ol las 09,5 53 0 (533 okam
1 s losine gl Jiiwe 5 55kl (9051 b
Sl pLis J ;S g 03,5 (e 09,5 53 ol a5l

(F J9o=)


https://yafte.lums.ac.ir/article-1-2545-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

e lodl ol p bawgie Ba b (65l9n o ped ole a5l

plasl (el e 00,315l g ol VF (6 2S00
ol Liogim ;0 IL-6 ials sae ole ((V0) 59 00
o S 6 5Sig ey an Hlyiee Yl | o
ol s 45 o il gy e iy e daalr 5
Ba> sl cothe Kes oy 4dS Slalllas
55 P LY oledl slaygiSh zolaw 5 58,36 Jalse
G 55 (T0) adloe (o yed e (05T 5l s
S0 s HualS oo ol b asline 3 ol
iy S5y oS 190 9 G (s «Selsilie sla ey
plasl Sl ande 5l ey 59, § 6Sis5 s (P</+0)
A Comd £ S o) ol mals cglas g aul 1A o
oothe Sloj alold 1) oLSen 5 (i )5 asllas
el g o (675595

delos Ol 5o )l me sess S 5
250,55 easline seliiwl oy i ol a5l e 2lead]
Ol o Pl ) @l Slymen pas e (1F)
O sl Jolge (Sl sl o6)low 390
00isS Sy ol 3l Syl &y azg b ol Lay, ln Soge)]
Ol 9 9o (Blas 5 Gl OhlSen 5 (J Gaiod o
5920,5 G515 18 oge3T ey 5o b y5boay TL-6
P9y 4 Mo a5 ou S S b o8l o lade oyl
Ozt dl oo FIoV ol Budod 0 wiogy S glie
5eSlee 518 ) LSen 5 J slabogejl (s (eSils
dlbge Jo OA ol Bediod )0

5 ok (OY) (hLSen 5 g5 3ol s
Byls gleFran o> sdod s L (V) oL
GalS 58 S |y (859 s Ol LSeR 9 dung 5
SOV aziails Sdailie oy 4 See o3l Ll
5 9l 55 9 (V7)) ohlSen 5 glongl ;500 &, b
Adged 5,155 1, IL-6 4 hs-CRP _zals (YY) ), Ken
10 Lo i )y golts o bl co ol 553 L S

ool g atie e Vb Dal b onped Jlo o Llie

STt o T Gralidl B2, 51 cilagns] T
GalS 3,k pedins jsbar (23559 (205 00,5 (o0
ladslw g dae Gouol e bl (Sl wdy
oalidl alwg d s 8 jobas g laiaa ST
GelS g JLbgasil oy Slas il ( dgand] ol
33,5 oo ol G Jolge 2alS Slzge o 09
e oot ol S 4y a 29 Ly JL> (V)
9 039 s Sy 9P LS S 590wy S 6
bwgie ©ud L s5ly (2 yed ols 4 5l ey BMI
ol s 305 an 1) (gl Jalse mals e lgi oo
oS 593 e y—eddS 655 Oliae SRaLS )3 (S
313 day) BMI g (339 e S0 95 L

Ot obos dw Sl ey LS 5 0 g9 it
gh Ol 0 1) ol sme st e wad (el
TNF 50 adl 065,55 canliceo hs-CRP 4 IL-6 oo oo
Ly (VF) 95 I amine 2lS lpee ol 5 aily 2alS
pas ol Gl oo Gios | ol Sledbl 4 az g
TV bS5 5 AFe 93 )lad G0 Vb ) S
e 5 4 9ylge cpl a5 Jl yo ols ey, VAP S g0
Dot b ilgn el olo w5l g pol> Bliod o
A G jd polie ol 00 A7 AFY AVY lanigis
P 0) a sl g yls ime ol S g o3l e
0992 (e Ole) D 45T (ol 4 g8 b (izeen
il ot )3 (05 )5 g Sl S8y anle
2 el Do (il 9 99 488NN F LS 5 W
0 Sl ol Bdod (el die o) Do il
o e ) Gl Jelge (2al5 pae e (o0 wBl o
Sl s )]

Ored obs a5l e 5 GLlSen 5 it S
IL-6 oled! Jsloe (lie 53 (6 i et (Solin
gAY au Ve 5l g 5953w aslllae 1o .00 ST cumlice

Ole; g 09— a8l zal S ANA as Vo F 5l S g0

V bl (2259 8,9, @Sl | 77


https://yafte.lums.ac.ir/article-1-2545-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

e lodl ol p bawgie Ba b (65l9n o ped ole a5l

00— Dglate bl Slasren pac cde (V1) ol

S aS aol s ) Kes g eSSl uioen
bwgie Sos U )L aw asin 12 ghlen o pes Jlo
== Salidl L (VA) 00,5 o jre o (ili8l o ge
Oilidl ien g Voomax iol38l b bl | (s 1) 5ee
4 YVYY 5IBDNF &5 agei ;55 BDNF gl
ored s Sl soaimalis a5 Cdl s YYIVY
Aol an 4z L .(3) ail o BDNF (50 allu S
4 (e ol s Sl ey Z 5Ll 5 556057 e 5900
aS 0)‘0 39> ¢ JL&&‘ L))‘ .\J‘Mﬁ 055 s_)}Ua.c G‘a“"
ol cizge dale dw (508 aS0l Lo )5 Z Lol
95l VL s Jlade cnl (g 20,5 G (07 Se)0
o=l 88 S e bad valss a0z o) rals
ek Sliee A3b YU 0y (7 oy 4 5o o5 las
Jelse ol (3350 W 5 32 9l W 55 el Jolpe
U ol gsbs (o9 Vb a5 055 S5 5 (o7 o
3o 3255 0l 50 90 ;2 0o BDNF 5 5 saie
a2y b aiog Vb ol )lade joie (55lsm ( ped olo 4
S99 Jloizl ol 5S6l5 g (2 w0 (2alS g, 4
A58 g ol 0 g cge Dlo e dklol aS ol
39,5 330 robaw iuli8l g BDNF 33l
@‘Q)éﬁg S & e

S i Gzl 0 aildbgls a5 o Soge;l ples )
9=l g sl ol p e Sl 5l izran g W00 )S
b 335 o el 31, Lo o ol ool 5]

pomled oo KT dilaans idgel

V byl (20579 0,95 Sl | 7Y

Gadle dw (pyei aS o 0 090 a8 S0 £ all>
P L ade p g anle 4w win p ol G
SLAYEYY) 05 aa80 OV L aido FO 5,51 ol
ol Gdos o bl Jslge halS oo slacde
Sg0i 0 LI BMI 4 35618 malS lg5 oo

=529 Sdlad 53, 1+ 55U poe ol (Se 5 Tgkes
sioges gl 1y olgdl Jdlye 5o Ty Jlyo
ol ol saas plas Slaalice ol (V) P<+/-0)
Sl bl Jelse 2alS sl oo oy Do a5
55 Ol Yiais| (s Slgsees pas e .asl yian
9 ok 0l e ()1 masiged L g (el Dos
e dmdz STl Aol )L S
sl i o Ll 51 Sl 5 in S (5, piged
9y Jloizl (nl Wo S oo (6,0 paiged 59, ez 5l my
A0S oo |38 les ol aS cils

obio a5l oy 750 ol polie polo Gadod o
polie b g,lo cxe glas awgie ol b (s5l9n s el
O G lio jo Aol ol el 925 e
Slas Glas 1) gyl gre Dglas 35 ole a3l aa 29,5
s Yazal 1) ol pae cde g5 oo el 4 a5 L
9 35 Ol 0392 ol A nd g s (e 4
03 S5 ok 5 a8 o o5 |z 0 ol 25w
e s 5 Z kil wisgy Jlae polie 51 YL jeie
5 ki Sl a3 pll a5 Conn ]y ] 5 wSl 0
Py i ao,le oS a8, g Dl pai (saslol
A oS he oz b 00,8 Z kel a3l 5 Sgelie
S5 18

5 o9 aillne L5 L sl 5 oss gl
5 gl andllas s b g o)ls Slsseen (12) ol Kan
S, Slggan (VA) S

A4S Wages o)Ll 355 anlllae o o, Kad 5 poud 5

e 93l o 02> 2 (3G e (5500l At


https://yafte.lums.ac.ir/article-1-2545-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 (Jlos!

e lodly oo 5 lawgie Bai b (s5len oy yes olo dw 3G

References

L.

Silva SGd, Simodes PSR, Mortara RA,
FA, Cavalheiro EA, Naffah-
Mazzacoratti MdG, et al. Exercise-induced

Scorza

hippocampal anti-inflammatory response in
aged rats. JNI. 2013; 10: 61-66.

Cavalieri M, Ropele S, Petrovic K, Pluta-
Fuerst A, Homayoon N, Enzinger C, et al.
Metabolic
resonance imaging, and cognition. Diabetes
Care. 2010; 33(12): 2489-2495.

Grundy SM, Cleeman JI, Daniels SR,
Donato KA, Eckel RH, Franklin BA, et al.
Diagnosis

syndrome, brain magnetic

and management of the
metabolic syndrome: an American heart
association/national heart, lung, and blood
institute scientific statement. Circulation.
2005; 112: 2735-2752.

Bullo M, Peeraully MR, Trayhurn P, Folch
J, Salas-Salvado J. Circulating nerve growth
factor levels in relation to obesity and the
metabolic ~ syndrome  inwomen. J
Endocrinol. 2007; 157(3): 303-310.

Devaraj S, Torok N, Dasu MR, Samols D,
Jialal 1. Adiponectin decreases C-reactive
protein synthesis and secretion from
endothelial cells: evidence for an adipose
tissue-vascular loop. Arterioscler Thromb
Vasc Biol. 2008; 28(7): 1368-1374.

Rader DJ. Inflammatory markers of
coronary risk. N Engl J Med. 2000; 343:
1179-1182.

Phillips C, Baktir MA, Srivatsan M, Salehi
A. Neuroprotective effects of physical
activity on the brain: a closer look at trophic

factor signaling. CNS. 2014; 8: 1-16.

10.

I1.

12.

13.

14.

Patanella AK, Zinno M, Quaranta D, Nociti
V, Frisullo G, Gainotti G, et al. Correlations
Between Peripheral Blood Mononuclear
Cell Production of BDNF, TNF-alpha, IL-6,
IL-10 and Cognitive Performances in
Multiple Sclerosis Patients. JNSR. 2010;
88: 1106-1112.
Tanaka S, Ide M, Shibutani T, Ohtaki H,
Shioda S, et al
induced  microglial

Numazawa S,
Lipopolysaccharide
activation induces learning and memory
deficits without neuronal cell death. JNSR.
2006; 83: 557-566.

Yaffe K, Lindquist K, Penninx BW,
Simonsick EM, Pahor M, Kritchevsky S, et
al. Inflammatory markers and cognition in
well-functioning ~ African-American  and
white elders. Neurology. 2003; 61: 76-80.
Christos Kasapis M. The Effects of Physical
Activity on Serum C-Reactive Protein and
Inflammatory ~Markers. JACC. 2005;
45(10): 1563-15609.

Meek TH, Wisse BE, Thaler JP, Guyenet
SJ, Matsen ME, Fischer JD, et al. BDNF
action in the brain attenuates diabetic
hyperglycemia  via  insulin-independent
inhibition of hepatic glucose production.
Diabetes. 2013; 62(5): 1512-1518.

Brown JP, Sollers JJ, Thayer JF,
Zonderman AB, Waldstein SR. Blood
pressure reactivity and cognitive function in
the Baltimore Longitudinal Study of Aging.
Health Psychol. 2009; 28(5): 641-646.
Stensvold D, Stig Arild Slerdahl MD,
Wisleff U. Effect of Exercise Training on
Inflammation Status Among People with

V @bl (2059 8,9 il 1 FA


https://yafte.lums.ac.ir/article-1-2545-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

e mlodly oo 5 Lawgie Sai b (s5len o yed olo d 3G

15.

16.

17.

18.

19.

20.

Metabolic Syndrome. MSD. 2012; 10: 267-
272.

Christiansen T, Paulsen SK, Bruun JM,
Pedersen SB, Richelsen B. Exercise training
versus diet-induced weight-loss on
metabolic risk factors and inflammatory
markers in obese subjects: a 12-week
randomized intervention study. AJPEM.
2010; 298(4): 824-831.

Lee SS, Yoo JH, Kang S, Woo JH, Shin
KO, Kim KB, et al. The Effects of 12
Weeks Regular Aerobic Exercise on Brain-
derived ~ Neurotrophic Factor  and
Inflammatory Factors in Juvenile Obesity
and Type 2 Diabetes Mellitus. J Phys Ther
Sci. 2014; 26(8): 1199-1204.

Troseid M, Lappegard KT, Mollnes TE,
Arnesen H, Seljeflot 1. The effect of
exercise on serum levels of interleukin-18
and components of the metabolic syndrome.
MSD. 2009; 70: 579-584.

Erickson KI, Voss MW, Prakash RS, Basak
C, Szabo A, Chaddock L, et al. Exercise
training increases size of hippocampus and
improves memory. PNAS. 2011; 108(7):
3017-3022.

Mortimer JA, Ding D, Borenstein AR,
DeCarli C, Guo Q, Wu Y, et al. Changes in
brain volume and cognition in a randomized
trial of exercise and social interaction in a
community-based sample of non-demented
Chinese elders. J Alzheimers Dis. 2012;
30(4): 757-766.

Babaci P, damirchi A, Alamdari KA.
Effects
Detraining on Serum BDNF and Memory

Performance in Middle Aged Males with

of Endurance Training and

V gl 20579 8,95 9l | 74

21.

22.

23.

24.

25.

26.

Metabolic Syndrome. IJEM. 2013; 15(2):
132-142. (In Persian)

Qi Z, He J, Zhang Y, Shao Y, Ding S.
Exercise training attenuates oxidative stress
and decreases p53 protein content in
skeletal muscle of type 2 diabetic Goto-
Kakizaki rats. FRBM. 2011; 50(7): 794-
800.

Esposito K, Pontillo A, DiPalo C, Giugliano
G, Masella M, Marfella R, et al. Effect of
weight loss and life style changes on
vascular inflammatory markers in obese
women: a randomized trial. JAMA. 2003;
289: 1799-1804.

Gielen S, Adams V, Mobius-Winkler S,
Linke A, Erbs S, Yu J, et al. Anti-
inflammatory effects of exercise training in
the skeletal muscle of patients with chronic
heart failure. J Am Coll Cardiol. 2003; 42:
861-868.

Romano M, Sironi M, Toniatti C,
Polentarutti N, Fruscella P, Ghezzi P, et al.
Role of IL-6 and its soluble receptor in
induction of chemokines and leukocyte
recruitment. Immunity. 1997; 6: 315-325.
Shayan A, Bagherzadeh F, Shahbazi M,
Choobineh S. The Effect of Two Types of
Exercise (Endurance and Resistance) on
Attention and Brain Derived Neurotropic
Factor Levels in Sedentary Students. JDML.
2015; 6(4): 433-452. (In Persian)

Oberbach A, Lehmann S, Kirsch K, Krist J,
Sonnabend M, Linke A, et al. Long-term
exercise training decreases interleukin-6
(IL-6) with
impaired glucose tolerance: effect of the

serum levels in subjects


https://yafte.lums.ac.ir/article-1-2545-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

oo 5 (Jlos!

e lodly oo 5 lawgie Bai b (s5len oy yes olo dw 3G

27.

K174G/C variant in IL-6 gene. EJE. 2008;
159: 129-136.

Balducci S, Zanuso S, Nicolucci A,
Fermando F, Cavallo S, Cardelli P, et al.
Anti-inflammatory  effect of exercise
training in subjects with type 2 diabetes and
the metabolic syndrome is dependent on
exercise modalities and independent of
weight loss. NMCD. 2010; 20: 608-617.

7 @L'iu;{lj c’Qb)/'y' 8,9 :439'({ AL


https://yafte.lums.ac.ir/article-1-2545-fa.html

[ Downloaded from yafte.lums.ac.ir on 2026-05-27 |

The Effect of Three-Month Aerobic Exercise with Moderate Intensity on IL1§,
IL-6, and brain volume in 50-65 Years Old Women with Metabolic Syndrome

Osali A™', Choobineh S°, Soori R’, Ravasi AA’, Mostafavi H’

1. PhD of Sport Physiology, Department of Physical Education and Sport Sciences, Faculty of Physical Education , Tehran
University, Tehran, Iran.osalialiphd@gmail.com.

2. Associate Professor, Department of Physical Education and Sport Sciences, Faculty of Physical Education, Tehran
University, Tehran, Iran.

3. Professor, Department of Physical Education and Sport Sciences, Faculty of Physical Education, Tehran University,
Tehran, Iran.

4. Assistant Professor, Department of Neurophysiology, Zanjan University of Medical Sciences, Zanjan, Iran.

Received: 28 March 2017 Accepted: 27 May 2017
Abstract

Background: The increasing of age, inflammatory factors, and metabolic syndrome are the
effective reasons in the reduction of brain volume. The aim of this research was to investigate the
effect of twelve week aerobic exercise with moderate intensity on IL1p, IL-6, and brain volume in
50-65 years old women with metabolic syndrome.

Materials and Methods: 24 women with Metabolic Syndrome (MetS) took a part voluntarily.
They were divided into two groups, MetS exercise (EM), MetS control (CM). ME group
participated in an aerobic exercise training (AT) program (for 12 weeks), three sessions per week,
each session contained three performing parts and two relaxing parts, at the beginning, each part
contained eight minutes. Also each week, one minute added to performing sets. MRI and blood
samples were conducted before and after three month to evaluate the levels of IL1p, IL-6, and brain
volume. Data were analyzed by paired-sample of T-Test, and independent samples of T-Test.
Results: Brain volume afterthree month doesn't significantly changed, but IL1p, and IL-6 after tree
month exercise were significantly decreased (P<0.05). Also, there were not significantly different in
brain volume, IL1p, and IL-6 pre and post test in the control group.

Conclusion: These findings indicate that three months aerobic exercise with a moderate intensity
ameliorate inflammatory factor and doesn't change brain volume. Maybe with adjusting, the time
and intensity of exercise brain volume will be increased.

Keywords: Acrobic exercise, IL1p, IL-6, Brain volume, Metabolic syndrome.
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