WWW.mums.ac.ir
Medical Journal of Mashhad

University of Medical Sciences ’)

Vol 68 No.2, P: 437-449 ?

May- Jul 2025 e
A.‘%,'C//,U,ZJ,

At (S p sk oBtils (S 0Kl als
Y ookt A L

FYV-FF omio VP F 53l 5

Lo! 4o

fh“ﬂgwb@y&SWQ&bJ'g%'Qw’ﬂm . iy )5"
039 Blaol 118 b3 38 MDA g IFN-y (slgasL

PEFIIRINO : by g sb —VE- TV /1Y 2ol 38 g s

Ao

Sdes o F5 O 03 e o s SN oS ol Lol en &S Sl 5 05y 4Ll tdedde
A3 8 AT o Dl 4 G501 5 0 oS 5 (ble Oler 3 (bl odas SIS
€on LS (o &5 US (0 g 1 085S (o 5 il 3130 5 0Ll Aoz 1wl 51 (onms
AL s e S pbe gl golen Sl

Vo5 Gble 53 GIET A s 4 &S 0 SLSI Glls Wb FO G opl 5o W (M9
e 3l5 el 03 8 NS e 0,10 05,8 4w 4y ol Dy 58 s 0,6
ey el g og 8058 05,8 s (MICT) L e Sois b o slts o a3 05 S (HIIT)
e e Sl sl planil 15 Dby o5 5 350 JST 5 Gobo a4 atin a  wis s
\e Jﬂmmulﬂauf/\)w:t,,:;,lJ,suuw\é}s.éﬁfuﬁ&kjl@b
6 dlie 51 As (58 I amts Sl 53 5 S B daul b 53 53k Ay 5 O (o (o
b5 o3 A0 Olabl mhav 55 (S5 (i 05057 5 a8y &5 15T 0a5T Jowi 51 a3l
A 03zl SPSS27 ) 53l ¢ 3 eslizul

A e IS 05 8 4 i MICT S HIT Sl s o8 305 0l Sl s gl
HUT & cos MICT oeen .ol oz (P<0.05) IFN-y s MDA _asls 5 lsbae
el 0s (P<0.05) IFN-Y s MDA 0l )5 lsblias 288 C 50
MICT)HIIT;,,_,‘,;a}g};ﬁSM:@om&wéua\i@w,;@;W
2 Sl o3 8 0ds (6,8 o310l sla Latli 53 (glsbne Sk o ge J S 05 8 4 S
3,8 15 eslimal o oty Wls s 55 e MICT Sl a5 130 7 s

Wl 05 0l el st Sl o gl Sl jad ity Sk dlg ) Sl e I GOST Slols”

4T (65 0 Sl

doi: 10.22038/mjms.2025.85775.4910

Yool 52l ST
ﬁvdv\.w)‘ .bl.?r.w
Vi Sl amg

" Sl Gallae

Ol s ¢ bins (S Ss)s 8 smamni (51,555 (5l
J()::/;J/J\gf 4@){«/ )UT.:L{?J/) Ty

B - P & . = &
cose Ol dels o ihiss sideis 0nS Ll
Ol g ¢ oMl ST o825
ST o> iy dols 4 obing stk b 09,5 Jbolel

U/Jg / £J(,(J iL;aJLA«/

Email: s_arshadi@azad.ac.ir



mailto:s_arshadi@azad.ac.ir

S 80D g 03l sne)lio 0S|

MDA ¢ IFN-y Slpasba p bwgio was b (swelai 9 iy wiw b Jlg il wlyyes aiesd cows 5l -FYA

(IFN-y) LE 0550 5 (MDA) LT (o5 Ol
Sl oS oSain Sl K 45T s oo sla LS
5059 LS| ghyls 5131 53 a8 sl ol am s b Sz
oS bl WIS o ESKals S 1 3 ees 5 Oy
Cos Caliies gla Z3L L5 IFN-y 5 MDA sl ol
S Hsh o S s rmen 5 Sl 5 055 Sl Ll 5
s S s 55 b oley FiL 55 Bl b bl
(0) dils S 131 ol 55 0dd odalie 40

2 St Sl il s 5 S oS o b
oL S Al (F) ol add osls Ol ke Dlallae
o bs Jhe b Ojs slal hyls a3l Sy e B bs
b oS pliol o memd 5 Ok 0jy A L Bes
FLs s O LS (gl 4 Conles 55 Gdny Glas s
DI e e (V) dase a8 O A3 J S 5 o
shls sl 6l 1y rh.n b Sl Ll &S cuals
BERIS TR CJ[F)M#‘ J) (.M)@QL&; ‘jl?)u)) aslsl
Sl sl asls ol Sk sla Sl g8l ST s e
..s)\.s.s}g-j())’jéLé\ébb)d\:_.-:\Jé\);

odiiS lgdgle bwg Taas o5 ol =S ssLw IFNy
ol e 550 o M5 Tl i 5 (NK) (ol
Cgr 4 lS a4k IFN-y o dmas odde ol 5 bl
AL o ml 355 Sl 0 b e Gl s
4 wly Sleley 53 0SS mle ml e mhe DLl
MS 5 obs O oo (foul ot Giopan 055 L1 5 (Sl
e ol ol G386 s ele pl Coeal sias OLA
(A) aal

2 M BT Gl 5T Sl 2l b 2 5l (S
(F) Klesls SLas 1 055 lawdly Hs i ools Sy a3 I
S pdas 5 0 sledly s GlST (BT gls o 5T
ols i8S Sl I Sy 53 55 Ll Ol el gl

Sl 4 Sl 0T Kby o plonil sla Srags (V) o

4o

o 4y Lo Jils 0 5 SL 51 (S 05 BLS1 5 Sl
g bs 8 il Sl ate) Ll o 45 Sl - 0L
Syl VE S i« (YY) Sl Sle Ol 218
O gT 51 a8 il 055 Bl Olgr il 53 JLS 5
Wl o 0 55 558 Oadas Fr 4 Liten Sl 850 O sudas
faet 3 053 BLo) 5 Bl 5 01 nl 53 (V) Ll Sl b 0
DF/A 5 013 o o ys FY/R oS (6 5b @ el sy 5 5 2L
Blal lyls) YO YL S esg Lesli lyls 0L Aoy
BMI (clyls 0L doys Y2/0 5 Ols e doys V078 5 (0
o2 se ) @Y}LQM:JJQJQJLATOJ (Y) dzen Yo (oYL
o3 ¥ g5 abs o gl 4 Caaslie Jald oS Bl |y a5 e
i o b Ol #1535 (Bo,e s (Bl (olens rke]
ol CNL.vaJ'{ 03 (V) 55 o Oguone (G Hllia é.gi
It 5 YL 055 Hlis dile Fg 0 (8 ) s Jal g ¢ 5l
o3 FYL Ll adls ank 059 & 3l 3 Cs 4 0 o
postie 4 Sl s (il PR S P PN ST
IS 25 95 Bl omen (1) 038 Iy 2131 oS 5l
sl @ole St 115 M S sl g sT IS Julge
o g Oj 8Ll yls 5 Bl sl s Ba,e
sl jesle Bl ams js OYM] ol den &S Wgd
B3 gDl il 5 (oo oS B (o0 055 SRIFIL LS e Sl
3 a8 Lzd gl b S 50T (F) 55100 s 4
ol Lsd i M Gl by g 8L
23 s S e g D8 amd e la,eSTE
il 5l ol 2 S Gk SOk IS Sl sen
ke b 2 ) S e 5 (S 0 SSds S
Jom 4SSO 5 6551 Dol @l e SaL s )
o 5 0 ol (s SIS 5 g e e s o s
(V) s LS 5 SO

I, Adipocytokines



YA Jlw Poylaid « 11€01E I-sls)d

sglis (Sibjy eole alSiils ¢ Si)y axTibils alas ~ICWq

b oS 5 Y s b SasY oKl 5 s s

el e (b0l der (et lh p onle 0 seates
el 3,8 Doa 3 Sl g e aad g5 ) Sl s
S D50 4 5 05031 ey 0551 iy Gl e b L S
O 3 8 el D)3 ks Gl pll S5 055 (e plan]
YO Sdess Lasla b Ojs SLal shls o) FO b gls 5l 3l
S 2bs i s s s Jle Y B YO e aals ¥
03 S ¥ 4 okt ey Bl s 1) G 4 3505 Ll
b ste DB b (gl o s (B N0) i Jlg il e
25 sl (S el Ldd o (E510) J 287 5 (i 1)
Gl 5 O 035 asli 5 055 e o ol b G550 5T
e S es S 5 b (6,8 Il 0geiT iy 3 G
03 8 5 Wsls plowil oks b ST Gk 1y 5wl
o535 3ol plril 4 L 5 ols o planil (2 e s J RS
O30T Iodows wtin A S8l uy dustls , 55 S5

.AATJA;A{LA@;}AJ'T(:LJ}\é}éLgLA

RN SS9
s b S Gy HIT) iy Jig sl Ol s

Quinton Excalibur, ) SGs, S 55 slils e Sl
A pl] (Quinton Instrument Company, Bothell, WA
Ads Sl Jolb laids Vo ISy, o o8 uses s
OlF Sl 4o 10 L (L L 0o) SI5) )l smas 2 g0
Jsb 55 edeTiumss Ol 75l Ol g 4 okl (o %) (S5152 0
B 5 (T £ 5 31 S o e 3 S5 S
Sla Sl ol sl plasl ($3lsa 0 015 S A3 AD 3
il e T S e oSy plil bl (518
03 iS55 by s LSS IS a3 Lk ler o x
win A S 4 ol oy OLL @ (31sm o 01y STa> 410
ader p e Celu YF Pl 5 aa 5 55, ¥ Sose 4
PrB D (MICT) Lo gte s b a5 oy pad s plo]

70 U 0O BE b (QJ) u\f)) C}‘..\.a L;)\j“‘" 4:'-J>“.-3.3 4.3..3:.5

G Y sle Di b s Dby el Dle Y b 0l
s e O e sla il el s lST s S
S a8 Wy 0lis 35 0Ler 5 Wl S e ol o
Chle s gme (Il Cel Ldd geglie Sl ads
s O3 e 53 SEallSTT Hlis e ls Ol ge 4 Ly, MDA
ARl OLSes 5 O3l K3 s S () 350 03 S
S R A P
U5 JoSa a5 (58 (e wia ¥ 5 ey MDA
3 J58 K sl andllan 53 (V4) s S sdalie 0150 > (59
ol sV i b e S 5 50 oo 4 OLSes
S s oS Ol 0 2 luST Leb (lenast s p meslie 5555
b Hios Sl oS il e o Kaasg cpl s ol
sty a5 Eol 5 oml gls Sud & Cos YL Sus
OsamlianST ails Jls gae LR35 ziw o7 sle
syien IFNY o ol sl el s MDA Ji i)
2 sl e gl wly @SS 4 ey L))
ol s sgdeme Sl 5 LSy Sl gla el
S SSKap p5 93 eap Ol R O )
s IFNy alsT 5 ol gl jesls , mict 3 HIT

AL 0 059 Ll 6l yls o5 s MDA

B2
2 $2500T 3 (S ab Sals p b el e cpl )3
e 3 W3S A ol g bl s ST Sls,
JSKis sy pde e oY Slolae yaais S5 b s
5088 plol g 53 ES b S b a3l 5o ot
By L5 bn (335051 (S0 s 5T (sl (S5 wall 5
aon a5 (b s 038 bl Ol S e
b3Sl e 5 e SSa sl esed b S5 sa5T
o 3 S5 pa5 5 U8 Cele YF s LT aia A
S Sl G S, win A ples I e el FA G YF
s> 8 st 4 sy p 3ype Sla Latli L) e
@8 Skt Ll s aeid Sl s g3k s 5l s esls



H80d g 0sl5 (seylio 0)SI

MDA ¢ IFN-y Slpasba y bwgio was b (swelai 9 aiciny wis U Jlg il wliyyes aied cows bl -1TV

L Eastbiopharm Hangzhou L.l 44 oS 5 15Vl
ool o 5558 e 50 J e S YT Lol
Bender Med System <5 & Slul 4505 &S 5 K 6T
Lkd ol A e 530S S Y ol b s 1 5528
ST sl igy 5l boesls Mo 4 5 e s Gl
e s DLl Gla Bay 53 s esliwl bl 5 e s
ST el 3 53 55 slizal (lome Gl il _+ o S0La) fals
Maesls &3y dbe s (53 ()2 Sl G5 (2l 3 (bl
o oslizal oy e 5 el — 3 S salS 05T
SLosesT 5 besls bluwl g 5 420 g Ol
i 09031 5l a3 05057 Gl s (llST e
Glaacs b 09057 sl 5 SPSS/2L Sl Ble 5 ) eslinul b (S

.MQ;JEJAPS#'OL;JH@MCE»}:S&E’J

aads Froa Ol sy, 4) Gl e OlF ST Sl ds)s
oSS s,y (s 35051 SUls Sy 53 Aoy 5O
33 58,0 e & MICT a,ﬁ..&.ﬁ:cl;ﬁidf)l}}aﬁ-ﬁ.-):
Obpd il (o S5 @ oY Al ploil i A b )5 5 aida
224830 a B 0L S A Bl e and p gl B
el 3y kBB 5 55, 4ids F s 5 MICT Job

OY) ds CEHIT G, b ¥ ol
o V0 el i A Ll ey s e S Sl sl
gars 5 g Lele YF olSU Ll s s 595k Ay
6u«;,¢.uaf‘}§gurut;\ﬂuuw\,ﬁ,ﬁ
ads 53 a3 YA B Y0 Cepw b oold 4y G
s =Y gles 3 olg LT Ol by s Sad sle
Sosy ) eslizul LIFNY 5 MDA a8 415 51 8 sl

Pl

g:..w‘ou\iajf;.:\ d)b))ﬂ)ﬁ)boudfléhGJ}AJT&}A}{')PT&&;}J

b 835057 (S pans ST sle Sis ) Jooo

BMI (cm) a& kg) 33 (L) o

va/44 VOMD * YRS VYV £ FINY YR+ Y/FD HIT
YAEA VFAE + YIAF VEY + viAF YEY £ YITA MICT
YAYY VO4/F £ FYY VATDE BT YFY £ YTV JssSeg S

o 3 05T e ke o MICT 058 55 @
(P<+/40) Hlslms 2alS O ga )T
03037 g 3 05057 G SOle G HINT 65 8 55 @
(P>1/40) ,lslns o jialS
e Sl aglin 61y a3 T 05037 mlS ¥ s 3
Ol Oga3T s 5 05031 iw a= e ;5 MDA (nmol/ml)
Iru\.pb sl éa.uj.s aS sls
3 05T e oSl o JEST 08 00 e

AP>1/00) Hlslme i il 531 O ga 3T

508 05057 Sl Suloly (Kes gy 1 G o) 53
il 255 50518 030 5T 51 s 0315 03 Jlo i ioman
05 She olsline el 4 x5 S 3 8 eslizal (K-S)
S p b by (San s s w55 5l s esls o
L3 s
IFN-y e &be sl s T 05057 S ¥ Jsolr
534S 303 Ol 05T w5 09031 i a0 3(pg/ml)
ke 0 gl cla..»

ot 3 0T U oSbe o JAS 05 S 5s e

(P>4/40) Slslime i Il O ge3T



YA Jlw Poylasd « 11 1€ I-sls)a sglis (Sibjy el alSibils ¢ Si)y axibils alas ~ICKS)

0537 g 5 03851 Sy oSie e HINT 65 8 55 0 o 3 05057 iy oSk oo MICT 058 55 e
(P>+/:0) jlslma e 2als AP<t/40) Slslme 2alS 0403

SR s sl pas i Ok gl ) 5 05T B Y J9ue

P-VALUE 3l Bl et Bl | el b pe JUETH 2g,¥
-7 YAYYEYIYY ol iy IFN-Y (pg/ml)
VOAFEY]VD sl s =
- FF VATV EYIAF ooyl b MDA (nmol/ml)
YA/ ARV sl s
mefs 9 VE VYAV o3l B IFN-Y (pg/ml)
VYIYYEYNA Csy] e MICT
e/ 1) VWA EYIYY TSI MDA (nmaol/ml)
YYVRRYIYY apeyT e
+ (B YAAYEY/FY ooyl b IFN-Y (pg/ml)
VEEVEY/FD LYY e HIIT
-1 DA AR/ARETAR ooyl b MDA (nmal/ml)
\LARE ATES sl s

MDA 3 IFNy gt

dglie 5 shie & 09T Lt Jobas b il )l 5ST Julond 05057 ol 457 0l eslial il s 87 (ol 0505 Sl s cpl (gmn 2 12
o sl 358 O 0g03T i F14ST Gl sl Sl ekl oy s 4 s Ll 0 1 g S s 03037 g (SO
o DB e (Sl (s 3y 09 S an ol tan 53 &S bl AP 5 ¥ Jgle) AL (e slsline Oa3T e 53 Loy 8
Golslme 2alS Lo ge J S 05 8 4 Caand HIT s MICT (a5 das o 0Lt 87 s aistls  aog & o ) dlin 4 25 S
MICT s a5 315 OLis &8 A oalics (g ,l5kme 3les MICT & Cod HUT (o (iome 5 58 o MDA 5 IFN-Y 0150 s
Ol p MICT Sl s i (6,108 50 odias OLis & das (6 2ty S2alS HIT s 05 & Connd | MDA 5 IFN-Y ,5lie atuil 5



H80d g 03l seylio 0)SI MDA g IFN-y Slpasli y bhwgio wass U (swglai 9 aiuiny wani b Jlg il wliyyes asesd cows il -174

IFN-y il 87 o gl ¥ Jgoier

(] n__u_‘_,_.:'l SIG F ;;IJj..'u:F.ﬂ ‘;.,._,\f.il___,a DF *—*;3-—'*%'—* Fralna Lo -\_'-jl_lﬁ
SYEY <efa-) tAED TAFT \ AFOIFF T
(o3| e
< [WEF afaa Yy F AAYEN Y YAMEITY 2y, %
vy ¥y TYANYY -
vF VAYYFLAMA @_n:{u:
MDA [iljls S Jdosi s £ J9oar
I_;I l\__o-u_‘_’.,..&l SIG F Ll};‘"—‘“‘:‘l‘-ﬂ‘ l;.,__,._'f_-ll___,a DF -\Lljg.._'u‘-lr_c E,"—"‘J.""a' L nl'ujl.lﬁ
SYIR =efee) ARNY FOYIFY \ Y BAD T
(a3 )
YW efe e VEIAY FAYEIYY ¥ YVEYIFY g,
&Y Lh1 AN ATARS [ EES
"i“f' \ q.a'.‘.'l'i‘.":'l"'f'? f_g.n:{u:

HIT sMICT & 05 «J 257 055 w53 IFN-Y aylie s .0 Jgui>

HIT MICT S

N et B Jes

-+ FF _ ey MICT
S FF /e nq, HIT

HIT sMICT (a5 «J 28 05 5 4w ;5 MDA hglin s 1 g0

HIT MICT Jyus
.Il'...T -::;..'..;;'] _ ‘JJ:-:S
T PR MICT

LT eay HIT




¢ A Jw Poylaid « |1€e I pI-sls)a

aglia (Sibjy eole alAkily (i) asSibiils alas ~ICICW

15.87

14.61

= e
N B o

IFN-y (pg/ml)

O N &2 O 0

HIT

MICT Control

05,5 aw 33 IFN-Y 0503 oy 5 Ly Sl i ) 310903

17.13

o e e N
N B O 0 O

MDA {nmol/ml)
[
o

o N B2 O 0

HIT

19.9
18.21

Control

a}fmyMDAo}aij}&olmﬁ.Y)lé}»ﬁ

LS W5 PNy 5 s e ) G slenlS smle T
5 JIS (W) das e Al Bl e e ol Curss &1\6
33 e SLayg LIFN-Y o a8 sl 0lis 55 0, Sea
el OF) 5l sy st Sees 2bs Ol
S o se IFN-Y 5 Sas 5 Chle 0150 o) Slallas

05 .(00) 545 oo Ol ams g sl lgealy il

G5 4 g Cx

6.'2}'))&\;.1,“5C}J):JASMuIJQL&J,@Bﬂ)i)A
5 0ds Lol 5 Sl & WS Ok OLKas 5 OIS s 5y

Gl sk Sl 48 sazen 15 35k Cbl el uls iman



S 80D g 03l sne)lio 0S|

MDA ¢ IFN-y Slpasba p bwgio wass b (swelai 9 aiciny wid U Jlg sl wlyyes aied cows bl -1V FY

i 8T Sl Saals LSl o5 500T Bt S
Kéjé)ﬂfjjb Al e Sl s ol sl 8 el
Sl Sl sl amile Sl See 2355 (S s @
il gl b alS ol & Sl il Oljs 55 o cdas
S Camsn by s 5 Sl pear D 85 S Gl
@b gla oyl 8 (10) Wi o b ol ksl 5 s il
o g Sas b el 355 esls Olis &S s)0s 3
g5 Sl Gl ol G 2l ) (Sl ot
O e 5 515 .Aas o Gsm IFN-y 5IL12 L1 a5l Thl
3 45 5,8 0 )Ll S5 ol 4o SV LEs 1 (gl 48 gazes 3
> a3 IFNTY Lo e Sud b 55 plox]
Bl o gl ol hash cls @il L &S (YF) C sl
DLy ol sl sla 4l b 5 Olie K55 sla asil
S OF 53 a8 Al Cs 2wl @ lglaagsy & 60wl
505 dee Gl s S edalie IFN-Y 2als’ 35,5 s
Soy Siler SIld aia A I e YOO Jle s 0K
IFN- mbw 285 VO2MaX Lojs Ve G0+ Sl by fuus 5
55 YA Dl s 0 5 Sals (YY) Wsls I8 1, Y
23 .(YA) &5 57 0L (5l Ol pad 1 s 1y IFN-Y 2als”
(stios e JSSn 5 Sl g5 015 o WS opl s
S G0 o S5 b5 3l 5 (S slesls S
Js 1) Gl b Sl e ased adex 51 505
Caxds 5 Sloy 5 (somear Spliie Ll ploman il
S 56 anes 5 ol s 1S (e 55 sngesT G318

Al

T 3 Sobed Ol 53 Rl (il (Slgtas sy
L aS™ il esls Ol (ghlee Ol i JUs 4 |) MDA 5w
syl (YA Waloss Olsan Sl o ef b
2 @t L MDA #he D1k osar s Sl
Jla sb & 63 guen e ol 52 85 plowl (sla e
win dw B0 wyy ane) ys 0L 5 Gupt adlbs s
b 53 s gl MDA 2ol (55l plate 0 505
oele ) b5 01 5 Soares (FY) s esls olis

b las e 55 IFN-Y 5 Obgs Colo Y10 30 o 2w (slgnlllas
ORI Al Ol sy s ey e YV s Lo e
35 b 5 (19) sl BLs) Sl 1 e 4ol IFN-y
s s 4 IFN-Y Ol 87w 3518 K5 andla
adlae gla 4Bl b guanl (VV) CiL talS 5K )5
ot B b 0l Kes 5 ebite baw g L Eash ol
Obj )3 IFN-y i selinwl 5 eglie Obejen by a3 30
Olajar Oy yod 4 (28 gl nl 3l ey 5 b bl 2>
315 0L (6,555 (6 gmonl aslllan pimeen ((VA) 355 1k Ok
25 09 IFN-Y W5 Ol (3555 la b 51 an o7
23 ORIP e S50 Clee 1l S i a (V) Wle
BB L seen (Y1) Sl sk 5,8 TNy 2l
VO ks gl 30V 555 1 4 sy 03 sl andllae
o3 iy O3eST S M 4oy VO L O3 kS
5 JB sk 4 L IFN-y Loy CD8 sl Ay
JBs 4 IFN-Y 3 (6 mis K5 (sl andllan 55 (YY) sls ialS
b geed (Y9 s 1S oK eglie Cleb aids #A
b saslie 5 slsn (oo i A ol Ghagh sle sl
pl 4 Sl 3131 5o VoS 2l 5 IFN-Y 2alS 4 ot oa
5 Sile Sluyed & WS oyl O Kaagy 5 sl
b e o gas 3 (YF) Wl sledlas Sl 5T e slie
sl 58 o)Ll (o T 0)s3 sk 4 Ol o Dl mls
Sl s |l el Oy g 4 ST Slallles i sl
23S GHE L Gl e Sl ol sk
Gl o 5o IFNY #he 2alS Sl o pas
9J955,55 Slgsrsr a5 Lsls Ol sdate Sladllas ¢ (5559
s b clie 5 (5555 b Sl 0L 52 S p 8
SHEN-Y a5 Slgn 4 536 g (oo =5 i o o8 5L
ol 03 S b el 1SS OA) s T gl e
e Ao gl 8 mle (I8 Wig e dFN-Y ials
AL g5l Al gl so adl &S ASL L -100 O pean
Ll Ll S sle b W5 sl 8wl Gl
S IFN-y 13 31 LY s 3l ssd IFN-y



YA Jlw Poylaid « 11€01E I-sls)d

aglis (Sibjy eole alSiils ¢ Sib)y asSibils alas -ICKKO

Azsls MDA Ol p (sololias 8 ‘5&.&\5 ] P LT TGN
) Sl 03 S5 ge ) 35T sla ISl il s
crl A 53 el sl el sl 5l s 4 iy
b Ol pod 4 ol Dlid () 45 Bl (g e andr YF
sl Dby pad b o e SB35 4 55 208 o gie DS
Lol 4l 2alS (e O ppnlienST) 3 250 b oate 5 4
S Jel s il Slalas S e355 g o OT i
N etil (o gen SV I lir bl L ol el
Sl el in & 5 e ((Y10) 0L 5 wlo g s ahes
JaMDA,@\.\,J\L;:JT(«Ug;:éJBal}:»,; Ls Jig )
35 .10) W K adalin s gxe Sslis AS 5 I8 aL
Lols Ol OLes 5 (€ ol rass b alie iash
3100 5,16 MDA e s (6,56 Jlg jmul Sl o azin Y
amlin Olge b (agn 3 OLKGs phie slons (B0
s b e 08 s 53 MDA 5 ok Sl (T oo b
035 Ll s i S3lsn (o el SN S DL
odalie MDA 5 TAC Ol 55 G)ls gae Ssles (s
s 5l (AU ok pde pl &t 5 4 (F) s SO
Al olte 5lsa o Jls sl Sl sl s LS
@g;,&&;&mdawourwoww@u@;t
YO ke s O5a) 58 Rl G b 1 Wlaiel 5 s
shaleST s Ses  a3by Sl Clab 5 e gl ola
Corge 5 Sl SIS Jshe clid Olale 5 b Jub
5 (FY) o g O gunldnSTl 5 asluSTT o a1 50
23 S sl e gl s ad e O 0L EalS
Jele Ol 4 S 5 s S (b OMae diles ola ol
355 oo D gmimn L DS IR g5 55 6 0
4M,r£;a‘5$;ﬂou_ﬁs6@\@5;;&&\(\‘\’)
OsemldeeS Ty 2l Campn (AluSTAS P> Ll L
OHKen 5 sl 3 b 51L(FF) 55 o 55 5 5ok
S35 2 kd slS e i ¥ plowil 1 e YO L
261 e Sl Lng (e (S5 Bl ST s
4 ar 5 LS edalie MDA 5 ol JlanST| 5T o b

Olas L5, e o130 s ST el b LS e gl
ST BT b il 3L S o jed azan VP a5 disls
sl 58 51 (MY) il ol es MDA Coaw 2
Cld Dl 5 p 5 e 4 308 (o Bl i s
s Sl jed 4 OUT B 5l 5 531 SsbT Ol ¢ S
525 3 D MDA 5 pde b 2alS (21380 Ol e
5 Sl S Wl enls Olis Ol cpimeen (FF) Coils sl
W g Sl olea LlST Hlas 3l L0y wlal
oS (BT s 5 dn> o Sl 1) 85T W,
5 s el ey (boeily () 58 e CadS
SLo1 lyls 0L L5 Lwdly MDA cbile o Kiks 0, Kan
o> 065 31 YL by gme sk 4 pges Sl 5 035
ol i b ol gy gl il (FF) 55 2k 055
b omomed (sl guanl (10) O, Ken 5 Songstad iass
win A gl ol 5l e ST OLSKen 5 e Cauy Eash =b
Ol s 315 5 (gl lo Fge G5 2 LS (23 (n e
ob ST (BT b S 1 s me ST
Goetz-andllas 5 b Ll tdilas gunenl o(F) L3 S5 otalis
s b (gilen o yes aia A SIS 0L, sHoffman
e (V) L5 Sy Al YeFe Ol 1y Low g
o)Ll o ped Oy ke 5 755 4 Ol (o0 OT ¥ 51 o8
2 HIT (e wia ¥ 51 e 59 01, 5 Bogdanis . 7
ST S b Ol 5 ol gme Sl Wl Ols e (555
B b a8l Y 51LOA) LS edalis ol Gl
SLal lyls Ol ) (G2505T g5 4 Ol5 (o0 pl= Shas3
3,5 o,lal (Jlad Ols ,e Jolas 55 Jleé e 05

Cle v Cl (SKan HIT Sl o5 il 03ls Olas Solisdiss
Sl o e sl pmen 5 O3S e Sl iy O3 e
IS 3 05as Jlb sl 45 A5 4 e ol
S ger Sl ek (ESaSK| 055 2 SIS INADPH 1
Colamsps 4FA) 33 8 0T 51 o3l (Mde ol 5 oS
DNA ;g5 5 cladd ka1 Calises sla JSe 40 T

S Dl el ol Wl esls OLES LSl iash o oS 550



S 80D g 03l sne)lio 0S|

MDA ¢ IFN-y Slpasbe ylhwgio wasw b (swglis 9 diusiins wasw b Jlg il wlyes ased coawd H5l -1 FY

K8l Sl

Gl i Loy ailie Ui AJ;@AU:&)E ol s
el oS

@'6)455 ,ﬁw”'"

ST oty pamaies (675 ey Sl 4§ sl Jiass
LgJLi“““‘J;ﬁJ’,(L’.‘s‘)’66"}‘(}:"‘%"""“);}:&)2)5“&;

.::}?@@b).ﬁjﬁxaﬂa

gl bakaly 5o k5 G315 jsm e () 3 0dd Oy S
Sl s Sspbe s ol Gla Lasle , B5ys Sl e
o) 02 5 G gl &S 2 sy Blar 5 055 LS Ll
SRss IS sk 4 )l ke gl sl bW A
Lilg o MICT s HIT Sl o5 e sls ol ol
$l)ls 0) 55 MDA 5 IFNY el sla esle jalS s
4y 4 e MICT Dy o5 s il als 25 0y L)

caﬁ@u&#ud‘):é%d&g%‘yua);

BLSI (Il 3 1 1y o5 el £ 5 0l 015 (ol

3,5 G i 4o 5 09

References

1.

Calvani R, Leeuwenburgh C, Marzetti E. Brown adipose tissue and the cold war against obesity. Diabetes.
2014;63(12):3998-4000.

2. Hashemi F, Yaghmaei P, Saadati N, Haghighi Poodeh S, Ramezani Tehrani F, Hedayati M. Association of
serum adipsin levels with polycystic ovarian syndrome. Razi Journal of Medical Sciences. 2012;19(99).

3. Bridger T. Childhood obesity and cardiovascular disease. Paediatrics & child health. 2009;14(3):177-82.

4. Serdula MK, lvery D, Coates RJ, Freedman DS, Williamson DF, Byers T. Do obese children become obese
adults? A review of the literature. Preventive medicine. 1993;22(2):167-77.

5. Suzuki, Masashi, Yuriko Uehara, Kaori Motomura-Matsuzaka, Junko Oki, Yoshinori Koyama, Miho Kimura,
Masahiro Asada, Akiko Komi-Kuramochi, Syuichi OkaToru Toru. 2008. 'BKlotho is required for fibroblast
growth factor (FGF) 21 signaling through FGF receptor (FGFR) 1c and FGFR3c', Molecular endocrinology,
22:1006-14.

6. Mathur N and B. K. Pedersen, “Exercise as a mean to control low-grade systemic inflammation,” Mediators of
Inflammation, vol. 2008, Article ID 109502, 6 pages, 2008.

7. Hu, P. Jousilahti, N. C. Barengo, Q. Qiao, T. A. Lakka, and J. Tuomilehto, “Physical activity, cardiovascular
risk factors, and mortality among finnish adults with diabetes,” Diabetes Care, vol. 28, no. 4, pp. 799-805,
2005.

8. Cooke A. Th17 cells in inflammatory conditions. Rev Diabet Stud. 2006; 3(2): 72-5.

9. Mcbride JM, Kraemer WJ. Free radicals, exercise, and antioxidants. J Strength Cond Res 1999;13:175-83

10. Berglund, Eric D, Li Kang, Robert S Lee-Young, Clinton M Hasenour, Wasserman. 2010. '‘Glucagon and lipid
interactions in the regulation of hepatic AMPK signaling and expression of PPARa and FGF21 transcripts in
vivo', American Journal of Physiology-Endocrinology and Metabolism, 299: E607-E14.

11. Gonzalez F, Rote NS, Minium J, Kirwan JP. Reactive oxygen species-induced oxidative stress in the
development of insulin resistance and hyperandrogenism in polycystic ovary syndrome. J Clin Endocrinol
Metab. 2006 Jan;91(1):336-40.

12. Andrew W. Brown, Michelle M. Bohan Brown, Amy Alcorn, Corey Nolesl ,. Allison High Intensity Interval-
vs Moderate Intensity- Training for Improving Cardiometabolic Health in Overweight or Obese Males: A
Randomized Controlled Trial Gordon Fisher, 2015 .PLOS ONE | DOI:10.1371/journal.pone.0138853 October
21

13. Jagannathan-Bogdan M, McDonnell ME, Shin H, Rehman Q, Hasturk H, Apovian CM, et al. Elevated

proinflammatory cytokine production by a skewed T Cell compartment requires monocytes and promotes
inflammation in type 2 diabetes. J Immunol. 2011; 186(2):1162-72.



YA Jlw Poylaid « 11€01E I-sls)d agiis ¢ Sib)y eole alGibils ¢ Sib)y 035l alas —ICKCY

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

Kolla VK, Madhavi G, Pulla Reddy B, Srikanth Babu BM, Yashovanthi J, Valluri VL, et al. Association of
tumor necrosis factor alpha, interferon gamma and interleukin 10 gene polymorphisms with peripheral
neuropathy in South Indian patients with type 2 diabetes. Cytokine. 2009; 47(3):173-7.

Nakamura K, Okamura H, Wada M, Nagata K, Tamura T. Endotoxin induced serum factor that stimulates
gamma interferon production. Infect Immun. 1989; 57(2):590-5.

Kohut ML, McCann DA, Russell DW, Konopka DN, Cunnick JE, Franke WD, et al. Aerobic exercise, but not
flexibility/resistance exercise, reduces serum IL-18, CRP, and IL-6 independent of beta-blockers, BMI, and
psychosocial factors in older adults. Brain Behav Immun. 2006; 20(3):201-9

Adamopoulos S, Parissis J, Kroupis C, Georgiadis M, Karatzas D, Karavolias G, et al. Physical training
reduces peripheral markers of inflammation in patients with chronic heart failure. Eur Heart J. 2001;
22(9):791-7.

Monazzami A. [Effects of concurrent training (resistanceendurance) on interferon-y, interleukin-18 and
transforming growth factor-p gene expression in women with type 2 diabetes (Persian)]. J llam Univ Med Sci.
2020; 28(4):1-11.

Blair SN, Cheng Y, Holder JS. Is physical activity or physical fitness more important in defining health
benefits? Med Sci Sports Exerc. 2001; 33(6 Suppl):379-99.

Hung-Wen Liu, Moderate Exercise Suppresses NF-kB Signaling and Activates the SIRT1-AMPK-PGCla
Axis to Attenuate Muscle Loss in Diabetic db/db Mice. Exercise Physiology, 2018; Volume 9; 132-138
Balducci S, lacobellis G, Parisi L, Di Biase N, Calandriello E, Leonetti F, et al. Exercise training can modify
the natural history of diabetic peripheral neuropathy. J Diabetes Complications. 2006; 20(4):216-23]

Kasapis C, Thompson PD. The effects of physical activity on serum C-reactive protein and inflammatory
markers: A systematic review. J Am Coll Cardiol. 2005; 45(10):1563-9.

Miles MP, Kraemer WJ, Nindl BC, Grove DS, Leach SK, Dohi K, et al. Strength , workload , and anaerobic
intensity and the immune response to resistance exercise in women. Acta Physiol Scand. 2003; 178(2):155-63.
Golzari Z, Shabkhiz F, Soudi S, Kordi MR, Hashemi SM. Combined exercise training reduces IFN-y and IL-
17 levels in the plasma and the supernatant of peripheral blood mononuclear cells in women with multiple
sclerosis. Int Immunopharmacol. 2010; 10(11):1415-9

Hak AE, Pols HA, Stehouwer CD, Meijer J, Kiliaan AJ, Hofman A, et al. Markers of inflammation and
cellular adhesion molecules in relation to insulin resistance in nondiabetic elderly: The Rotterdam study. J Clin
Endocrinol Metabol. 2001; 86(9):4398-405.

Zhao M-X, Bing Z, Li L, Xiao-Qing X, Feng Z, Qi C, Yue-Hua L, Yu-Ming K and Guo-Qing Z. (2017).
Salusin-f contributes to oxidative stress and inflammation in diabetic cardiomyopathy. Cell Death Dis. 23;
8(3):2690

Zar A, Ebrahim K, Hovanloo F, Amani D. Effects of An 8-Week Endurance Training Course on Changes in
Interferon Gamma and Leukocyte Subsets. Journal of Isfahan Medical School 2012; 30 (5): 28-34

White LJ, Castellano V. Exercise and Brain Health-Implications for Multiple Sclerosis. Sports Med 2008;
38(3): 179-186.

Ugras AF. Effect of high intensity interval training on elite athletes’ antioxidant status. Sci Sports
2013;28:253-9. 8.

Choobineh S, Akbarzadeh H, Naghizadeh H. Effect of vitamin E supplementation on lipid peroxidation and
the antioxidant defense responses following an exhausting aerobic exercise. Tibbi-i-kar. 2014; 6(2): 32-43.
[Persian]

Gupt AM, Kumar M, Sharma RK, Misra R, Gupt A. Effect of moderate aerobic exercise training on autonomic
functions and its correlation with the antioxidant status. Indian J Physiol Pharmacol. 2015; 59(2): 162-9.
Soares JP, Silva AM, Oliveira MM, Peixoto F, Gaivdo I, Mota MP. Effects of combined physical exercise
training on DNA damage and repair capacity: role of oxidative stress changes. Age (Dordr). 2015; 37(3): 9799.
Sellami M, Slimeni O, Pokrywka A, Kuvaci¢ G, Hayes LD, Milic M, et al. Herbal medicine for sports: a
review. J Int Soc Sports Nutr. 2018; 15: 14.

Amirkhizi F, Siassi F, Djalali M, Foroushani AR. Evaluation of oxidative stress and total antioxidant capacity
in women with general and abdominal adiposity. Obes Res Clin Pract. 2010; 4(3): €209-16.


https://loop.frontiersin.org/people/532443

L0 g 03l seylio S| MDA ¢ IFN-y Slpasba p bwgio wass b (swelai 9 aiciny wis U Jlg il wliyyes aied cows 5l -1 ¥0

35.

36.

37.

38.

39.

40.

41.

42,

43.

Songstad NT, Kaspersen KH, Hafstad AD, Basnet P, Ytrehus K, Acharya G. Effects of high intensity interval
training on pregnant rats, and the placenta, heart and liver of their fetuses. PloS one. 2015; 10(11): e0143095.
Yousefpour M, Ghasemnian AA, Rahmani A. The Effect of a period of high intensive interval training on total
antioxidant capacity and level of liver tissue malondialdehyde in male wistar rats. Sci J Kurdistan Univ Med
Sci. 2017- 2018; 22(5): 103-10. [Persian]

Hoffman-Goetz L, Spagnuolo PA. Effect of repeated exercise stress on caspase 3, Bcl-2, HSP 70 and CuZn-
SOD protein expression in mouse intestinal lymphocytes. J Neuroimmunol. 2007; 187(1-2): 94-101.

Bogdanis G, Stavrinou P, Fatouros I, Philippou A, Chatzinikolaou A, Draganidis D, et al. Short-term high-
intensity interval exercise training attenuates oxidative stress responses and improves antioxidant status in
healthy humans. Food Chem Toxicol 2013;61:171-7.

Gaeini e,Vatani sh.The Short—-Term and Long-Term Effects of Sprint, Endurance and Concurrent Exercise
Training on Plasmatic Lactate Dehydrogenase, Creatine Kinase, and Malondialdehyde in Rats. J Sport Sci
2011;6:95-104.

Memarmoghadam m,Gorgani a. Compare total antioxidant capacity, oxidative stress and lipoprotein profile
sprinters with non-athletes. Sport Sci Res 2010;6:95-104

Fusco D, Colloca G, Monaco MRL ,Cesari M. Effects of antioxidant supplementation on the aging process.
Clin Interv Aging 2007; 2: 377-87.

Rahnama N, Gaeini AA, and Hamedinia MR. Oxidative stress responses in physical education students during
8 weeks aerobic training .Sports Med Phys Fit 2007;47:23-119.

Robertson JD, Maughan RJ, Duthie GG, Morrice PC. Increased blood antioxidant systems of runners in
response to training load. Clin Sci 1991;80:611-8.



¢A Jw Poylaid ¢ |1€e I pI-sls)A

aglia (Sibjy eole alAkils ¢ Qi) asSibils alas -1€KEq

Orginal Article

The effect of eight weeks High Intensity Interval Training and
Moderate Intensity Continuous Training on IFN-y and MDA
indicators in overweight women

Akram Mazareizadeh®
Sajad Arshadi®*
Vahid Imanipour®
Abdolali Banaifar?

1

2

3

PhD  Student in  Exercise
Physiology, South  Tehran
Branch, Islamic Azad University,
Tehran, lran

Associate Professor, Department
of Exercise Physiology, South
Tehran Branch, Islamic Azad
University, Tehran, Iran

Assistant Professor, Department
of Exercise Physiology, Parand
Branch, Islamic Azad University,
Tehran, lran

* Sajad Arshadi, Department of

Exercise Physiology,

South

Tehran Branch, Islamic Azad
University

Tel: 02155545041

Email: s_arshadi@azad.ac.ir

Received: 31/01/2025 - Accepted: 15/03/2025

Abstract

Introduction: Overweight and obesity, which occur with an increase in
body mass and body fat volume, are major health problems in today's
sedentary and mechanized world, which threatens the health of a wide range
of societies, including young people, middle-aged people, and even children,
which can lead to metabolic diseases such as diabetes.

Methods: In this study, 45 overweight women who were recruited from
districts 9 and 10 of Tehran were randomly divided into three groups of 15:
the high-intensity interval training (HIIT) group, the moderate-intensity
continuous training (MICT) group, and the control group. The training
groups performed the exercises for eight weeks, three sessions per week,
according to the desired protocol. Data on the dependent variables were
measured through blood sampling 48 hours before the start of the course and
48 hours after 8 weeks, including 10 cc of blood from the brachial vein, in a
fasting state and in a sitting position. To compare the data, one-way
ANOVA and Tukey's post hoc test were used at a confidence level of 95%
using spss27 software.

Results: The present study showed that HIIT and MICT exercises caused a
significant decrease in MDA and IFN-y indices compared to the control
group (P<0.05). MICT also caused a significant decrease in MDA and IFN-y
levels compared to HIIT (P<0.05).

Conclusion

Overall, the findings of the study show that both HIIT and MICT exercise
methods caused significant changes in the measured indices compared to the
control group, although the effects of MICT exercises were better and can be
used in priority.
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