[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Cd s S 3y ogle 81 dle

V&Y }f.'.‘.b, & b,l«»} AR 5)93

0951 9 VoS Pl - (S P Rl (oo pw ol 2 awwgio S b (g5ler oy ]
VA998 51 4L 290 (yfjlow ;5 C 5 85T

VYN YA ey VYV sl

Y & Y .. .
Olﬁl ‘Qbu ‘Q‘-’U éwy [;:91.9 ol&issly ‘u_\a.?:.o dlmo.\;g.\ﬂ

LXVOCS

b hsye claglon clse g o)lss jl cnSit 5 SlFil Car oals pe b)) dles I (13559 clled 1 Bad g dosie
9 VoSl Fo oS Pyl oy ol p bwgie AB L (Gl (pped J (gw)p adlle ppl Sl Bum Bbe VA998

Sl s 2p0 VE pslate s 9 el 5 oseiliter b b s @2 b el e 5l adlle ol 551 (g,
275 09,5 A8)S )15 (15 VW) SS9 (585 WV) (255 09,5 93 )3 o3l (Bolal Kb &y g bl ildlogly g0 4 VA g8
B gy ST ZA U5 Jobee i b 4is B0 B ¥+ auls 5 5 duls s 4tin o ctite s Joli (gilg cy03 asliy
el m 31 o3lial by Waodls 1 (g ,iSojll (US5ap 5l da el FA 5 L3) CRP 5 IL-10 dL-6 iayus ghas 2,8 1o

s 3T (p<e/+0) s > il lgsS

JyS 09,5 & s (055 09,5 33 IL-10 g IL-6 (o ymr zglaw Joline posd 4y yoxie (gilon (i &5 2l i guls Bl
IL- )IA.G.A u.m9)§ Oﬁ)') ul)u:u W (p<~/~a) AJ.))? u.))?t.) 09; 2 CRP S e 6910») )I.)Luuo u,..mlf u.cl: Lol (p>’/'a) R
Ay g Jub polie g oS Jb 0 (P<o/40) 2)1 dgpg (g )blixe ok (055 09,5 )0 day g JuB (ke e &S b L CRP 410

(P> +1+0) s samlive (g)lolixe gl IL-6 4>

—2995 3l 4Bl deue Ghlew > (b oy Lbib Bk 5l Sl ilgr Sluyed il adlae ol @l wl 36 S Ao
53,5 CRP i 5 i g ool 5 ool s slocnS sl Jols 5 pulass cgo N4

CRP =S o) il =S ol piial VA-y565 1 0519’

Ol statio B o ol)d 938 5 pole oSl wi pyie 5 SlaiBl auSUisly by pole 5 ogee 09,5 Lokl 1) ghume BN o5

SFIOYOYIAYA ¢ plod SQNSEYYYS Y 1 8l davarrezaee@yah00.com: Jucs!
JI}TW,L‘:J \f.¥ Qllun};fb;l“i“\oo)ga/aﬁqé&}gfghalfﬁbw



https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.3.2
https://journal.jmu.ac.ir/article-1-760-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Vo —osSol il g F- S ol il (oo w Zobw 2 S5lsa (2 eSS /OISR 5 Yo (2L,

B al g S o oS o ) (IL-8) A (S gyl 5 1L-6
5 TNF-t gl pshio il Uy 1L-10 35S uls
51 (3) ol 039 olyan labse 5 (IL-12) VY 1ol
» & Cwl (CRP)C (oiiSly (g bl slo)gS S0
ok I CRP 350 1055 05 )3 TNF-a g 1L-6 4 el
s oledlpin slagtisly 3 lue sladslse palats
1348 il gl o go g ,Solis Sy CRP (1) 3l
2l By ol s 3950 a3 IL-6 Lasgs Jol 42>
Ul oo g ol b T sl V¥ 8593 S5 53 b g
(W) 257 S8 ool el (S5 oo LS &

5 2Ll GlapsS st odol Cussy @l oll
L i Cogis 4 gl 3 )90 slaabauly oledlus
Sl Sgliie iy (lapS gt golaw )3 Sl (Jlo
NA=0965 4 Mie oyl jlows (95 0 0l plos] Cldlles (VYY)
&l (S g Sl WS 3 )8 Sus S5 L
eSS prw oS gt Gl (VYY) Cunl odly ol a8lie
a8 ol (V) Canl VA-wg08 Al oy slailis
g yo5 i 5)low 93,5 (0 VimdygeS 4 Mo (633
Sy S5 sl g 03,8 Je |y (o (el it Gy
ol 3l st lsie 4 IL6 polus s 00 o] 2o 5l i
O & &8 S bl Qldl 1) (VL zokaw Wil e il
Sl s ke s sbxl el IL-6 bl o apud
Jor 4 yoxie Candg (nl 3,5 (o0 (S92 905 S pO98
S5 oo ylow S o g Lplil Sl )l ¢t a5 MU
o ela i 53,5 39hue el 1L-6 155 ialS (VD)
ol 2y Slas 5l g 0ud ol s sl i 1S3 4y
el S g o3l LialS |y Clel ol ol S o (5 Sl
(V) 88 SaS VA=y555 boj)lie (sl e (o it &
Syt o b)) 3j50 55 oeS LMl ¢ JLs ol |
a0 Mo o ik L ST g g p o (S g
(VY) 35l 3939 VA-y965

2 Sloyd Ghey Ko by sl Clllas gols a4l »
o sl bgilon I lodpns b lp S50 (2
(Sl OMae (il s 39y 9 BB 2 09 Cute
S 4 (VYY) col oads odld lis gy oYM 5 Sgilie
Bz sl il cdadlore (gl (il Ol yed a0
oble > el Gagisly 5l a6 oYM Jlie )
2 b oladss et L(VA) abl asl (i@ VA-aee8
Glowr Camdy S92 3 b9 Socld b L bl

AT g piawd

.

Aol

walate ol wlplay b pSden (glew S VA= 468
55 (ARDS) s il yoyitand & Cawl S &S ol
I ax Vg8 4 pbMie Sl (ool olaa (V) 298 e
Sl ogMe 0,8 o dnlge alise 5)les b (30
e Sy laaly b phlan 1 (ol «Sijslen i i
P oSl 5 olinsen g I3 (Y) S5 axzlyn 35
(IGF-L) Y gl 4 15y 556 g yialS 5(IL-6)
wb p Gl VAmayg68 J1 (B6 (Sojdlgnid po)lgs b
Ol g 450 il el Clis cpl wdel cants ol
&S ol o] 5l Sb dgge anlgd 33,5 o bapSgy jiw
c.b'los)f )55 Iy solows C)?.‘ u_}‘):q 5 Wb daw LY Uil)lo.,..g
(V) Slosds dxnlge (55000 slasely b

M Golew 093 Jsb )3 & an sla KL Lol
doales te gl g )l 5 loyd Colin (gl 20,5 0
Ui sLaoS g (lhsb p)ris 5 s 5l Gl Cledl oy,
VAmigsS a Me gl 3595k ) S Jelge oleddl
! sl S g oS by L ddlllas SO ol (F) Aitus
2,0 Loyl Ya-1955 4 Mo 21,81 13 (g5lews i b calises
| Jaawe (IL-10) Ve uSed il g IL-6 jlade o ol s
Sobow d Mol oo Ly (S0 bl djjlas Jelgs ol
B) 2l VA=, 968

sk by o8 sl bl sbaoyS g I (S IL-6
g odd @dy (o S8l g b ol @ g Gel Gl
SHI5b el okl Jole ol )l (e3asie So3olgm U]
ol g gl 5 e S0 g Sbd e
olelp (F) 2350 09 bz gl 2 0 lasul
ol e () S0l K IL-6 osel Conty gl
IL-45" gyl .0l g0 VA=y995 4 Mo llom )3 (548
g bluwgise dlex jl daJole glgl buwg ord 4Jg6
P )3 9 3 i el Fly g Sledl ) dlajlegSle
o8 (CRS) ouSsiw Hlaml pyiiwr b ouSst Bgb
.(V) .))‘.) leuul

i 5 Ao 5 g 5 (IL-10) V- )
=il oledl slaguoly oS Cunl ] piwnw (a8 BASS
U@Lf L IL-10 ‘u’l 2 D9M£ ..\A.{‘_SA APRC I |) d.@l) w»]
A5 o 5ol Sl S ) a5 ] slagisly
iy slaiS s 5 My 110 izan (A)
(IL) Y (585 s) (TNF-0) i pgngs g S5 15516 o

VFeY Olioy F o)l N o 0593/ uzr (S 3 pole olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.3.2
https://journal.jmu.ac.ir/article-1-760-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Vo —osSol il g F- S ol il (oo w Zobw 2 S5lsa (2 eSS /OISR 5 Yo (2L,

e 3 olssls pdsl )b 5l a8 wingy ol i 0
wdlaal bl sllas goyd 5l i Wad bl calises
J._:.); ) La:u;'.byo)’] dl)f adllas dl)?‘ 0473 g uLjP
licol s Lael g eSS (o8 4ol colsy JolS™ 2T 51
T Cawlus b K e 38 5] o3l b b 339031 59 ¢ 43
oS il (PS06-PSO7) Jao Jluows (s95ly5 g yio o
O 43,8 C g (g S0l p,S olS ARSI Olo.ﬂ
Jobo 3 53,8 [l 1) )l 3y90 (S yed JSSg 0 (2295 095
ojlal g 4iblay 393 0y0jg) (S5 4 S5 09,5 adllas ke
Jolye dan Jobo ozl 1) plaie slacyled o eS8y
azin o asish ) adlas adhl jl Glpail ojlsl la Sge5]
05y L L igoil plas (gnyed JSSgy g9y 51 U
b g base 15,5 K8 baodly (g5l yluens Ngy & (Jubass
5l oslatwl L Loy sdgojl ol pofy picids g pylos atén
Syl ym gl A S 059y dw (lie cuilbal delidian
Jobe o gl 51 (VO2MaX) 5yas S| pSlas
OeaST S1as s odlawl (UgyS baslys 51 b )5 )5 )les
O3S ONen S adlllas 4 3955 lajline 1 (S (B

g Slows Sl ol Jlai 5l la S3ge5]

o2yl SS9
e do dan 50 dods dw Jold (g5lon oy p0d 4ol
Gl 4 oS dd g JSuie 4 ool Ol yoi jl catan cuiin
s 3 Gl 3 o LS ol (55 s |, L
A Ve B Fe Jgl azam Jlon 50 oy ped Gl b |l
Oy Sl A BV guia b ooxy ain jl g B8 olys
Jol aiin )3 addo Ve 5l (ped ploj b a5 as )5 3
BLSI o5 loj 4 4835 O iy p)los wiin b g g9
Ole) quzuo dan jd Cp el Gbd ili8l 4 dagi b S
A pn (yyed 0)93 (bl U g adBI Ve ooxiy dtin )3 0 ped
g Ao op el G S oo d8LS] el yloj 4y 4l O
Ad S oM S il (POLAR) )M g b pd
aid> 0 g plyl gy adida Ve beld &5 (05 25 1 ey
- Il 1y (ol o505 oy 53903l gy b oaiasS” IS >
(S 3y yglaie Ay (el dude ya (LG 3 S
g ooy OLS > ploml g yid) oly as 4idd Vo la Sdgejl

sl e S

AT g piawd

6ly5S6 ol Oy 0310 VA-y9sS ) 4l 354 31,31
Il ol 4ty bl 485 ©js0 (ol
Sl > Sleiil Glagty, plelid A58 (5)low
Sl Gl eoaxie Oldllas sy o S5 & (g9
5 0P 2 L oSsie By el e il
w309 By oS gt Gl Slod ST )y i Ly yes
0)9> 9 WPy > «Ode (O g & (YL (e &
@ phie (03555 culld pplpls (V) Conl dtusly (o ye5
Orre Sl Hhs Jals gy Gl Sl S s
oy B b adlles pl olul ed ol odd dlply
—oS oyl ooy golaw p bawgio SUS b (glan o yed
Sk Oblew > C S STy oy 5 VemoSdpl &

)5 ploul V4 998" 1 adly

S5 od9)

b Lo s 52 il oil )5 g5 5yl elns
St o8l (313 L bl 5 301 ygeslm 5 el
St St (biyg (yed sl 4 oles oS By Sl adly
O gl s ollid sl 1y 055 S5elgr ad Cundsg
ol o bl s aislg oly 8l g oy )3 (g )lal dnsls
=395 5l 4Bl dgups 3 pe YY oluwi dalllae 4y 299 (sla)lize
A5 o b diges o3ll ud Gl aalllas > 8 b cqa VA
L /A ggeil ol g /0 T jlade g lol y90l (8,8
gy i cpand 85 VF ¢ uald digad poes ddles I ool
g e )Y dgel Ojgmo & dalllas ol 3 (S N9
93 4 o3l 3olal Cjgo 4 I S390j] § gy Niedin JSU5
PS5 (485 1Y) J 35S 095 9 (581Y) (279 09,5

Slassl sg g s l)lew dalllas &5 3959 (sboylixe
o deld Cute a4y Sl b PCR cd (i) VA-0y468
ML/Kg.min-1 YU Byas st oSlis ( Jlo YF VA
b OMSUie 4 Ml pae (il 5 S G pns pas 25
o] i S (B pe (B Slas)lon dlex I S0
Syl g (i ((SMas O ((Splie lagslon
9> slojlee 3,5 (s sl pbol I gle oS
5 S klyd sloml adlas jl )l 5 colld pls
2 S b debl 4 cdbgh bl pas dalllae Job 5 o5

L2l )
Vg8 5l Al S oloye (il ol idsel

VFeY Olioy F o)l N o 0593/ uzr (S 3 pole olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.3.2
https://journal.jmu.ac.ir/article-1-760-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Vo —osSol il g F- S ol il (oo w Zobw 2 S5lsa (2 eSS /OISR 5 Yo (2L,

il Slayed JSSgn Y Jogsa

o I pley 35 35 S el i gl HRR aop obj

448> ¥ 48> V. 48> V.
448> Yo 48> V. 48> V.
42,85 O+ 428> V+ 428> V+
448> 00 48> V. 48> V.
448y ¥ 48y V. 48y V.
429> YO 428> V+ 428>
44,85 O+ 48> V. 48> V.
43,85 00 48y V. 48y V.

agdy - T 5=V Jol €
a3y YO J5e=V- 093 &2
Ay Y L5e=Y- Qg VT
a3 Y0 J5e=V- o, ks ada
4ad> V- ATYY PESEPVCTY
4ad> YO ATYY o i8R
s ¥ AN PETTPVTY
43> YO AT i A8

3905 sl (551) GuilylasS” ool osesl S disgd gl
odlizsl 528 09,5 b (ygeil o oiseilote ok 0 I ke
295 T oy9ejl 5l ookl b Lo yuiie 293 0y9)d Ol puds b
py 5l oolizl b baodls 3JUT.005,5 wyp (P<+/+0) gdaww

5 plos] YY 4505 SPSS 5

=W

o)l e Gl e gll Lo
Son ooy mig (g b iJeld uillesS
2)5 Saley gm)S) slaced (SKen g Loyl )l

o> oLt puillssS oigesl Sl ¥ Jsie @l 4l
09)5 3 (P<+1+0) o 8395 aslis (p</+0) (g jee &S
FShe jlie g RalS JpuS )8 b dwslie 3 (029
w2l sl azily bolee Sl (P<e/+0) Lbyan (i)
03Ls 5 (Pe1+0) B3y oliee & o (L5 (295t gl
O9ilite & Camd (228 0g) ) (P<e/00) ok By
(P<+/+0) (Srae sl Sl Glie g Jboles (ials
sl aly (g olins gl

AT g piawd

PP SLdiged 5 yglaer

Lo 9ol 48 caalllas ol (sl yuito oo (s g
VLA celo g (ayed JSgy g9 5l S8 sl TA
5 s g 4l yo olStalo]l & db el VY Lyl )3 oo
Sl Ve liie & adgl Sed diged Colyiwl adBd Y.
(S Bged (eegd b 45 ks b > 295k S yalew
Cgr A 485 yed dde 0y 3T jl e el FA
2 Laidgeil acan o yai oo 5 Jlanl (6,85l
03,5 &S 15 5 xS0 > Dgeilote baulpd b e el
Olejon sob 4 09)5 93 0 3 adlllas sl jiie (5 Sojll
(il Jpol Coley b S 0gs 5l d e 0 53 . plox]
lmaly) > AloliMly g 48,8 mmaiie iy Lo diged
O Odo &y (So> slbdiged L b sy, EDTA (g
058 L el o g Souda il B> )3 93 Foov b i
2 g 4By, pogaste Slacg s See ) ool Cusdy pyus
A5 )RS5 2Lyl 59y B g 52)8 315 (Ble > —A- gled

Sl ookl b g (l52Y1 bay 5 1L-10 5 1L-6 o pus ebaus
¥ lan U oLl o8 cal ZellBio 8,5 cus
9y 31 CRP lime (o pSojlail sl g jtd e 2 p 5550
mike /N Sl b gl ool €858 oSl g Y

0,8 edlawl i) g2 p )8

Laaly Julooi g,

Losls @jg5 (39 (b 4 4295 b bodls qw)p sl
by b 1 glisebl by (Shy —gymls (y905l)

VFeY Olioy F o)l N o 0593/ uzr (S 3 pole olKisls aloxe

was


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.3.2
https://journal.jmu.ac.ir/article-1-760-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Vo —osSol il g F- S ol il (oo w Zobw 2 S5lsa (2 eSS /OISR 5 Yo (2L,

Oseilom 9 ool 0 ensysl slauasls )bl ol s ¥ Jgas

P9Som P9F09®  orilom owiloim  eef L ynio
- WYDENDE  WYORND/E  oy55 09,5 ) )
- ) (o sfilo) 43
- WYNEVEA WYVEVEA Jys
we/\Y SAVENDIN YV IYENEIA o35 09,5 _
¥[8y -
3y V-REVA VAR Js (o 5545) s
‘. e/ ¥Y YYVESIA YSIFARSIY o5 0 oM 03y el
oo
<IAD YANOVEDA  YYAVES)Y Jss (Qaye yo o 0,5 5LS)
‘. wefo oY YANEV/A YYIVED/A oy 0g)S OS] yS T
ey
AN/ 4 YANES] YY/¥Eo/Y IS (ml/kg.min) 4 a0

955 O Sz ¥ (g5 0193 (g oline (P4 +0) s 13 (15531) il lgsS ol (90] b

o g0l 0 IL-6 jlade oIy lis 29,5 0y9yd @l pusis
Lol (N +/¥) conl azily ials oy25 09,5 53 oygesl i &
(P>+/+0) 295 jholize ials -y

- 6 Yo >

IL-6 (i (Lo 2 05 65)

09o3 9 9eil Ll 52 0955 93 o 116 ol LY K6

JyaS 09,5

IL= (o yed 893 j1 3 5 U (0S0ke (o 2D (L5 (295
(p<+/+0) 295 jholime LialS i 09,5 40 10

IL-10 ooy py555)
e

09eilom 9 9ol 09,5 93 om IL-10 polie Y JSUS

JrES 09,5

53 g ogejlote Sl Gls Lol U @l ey

IL-6 oy ggbam blypen it o plgie & o] (85
JrS 09,5 L dualio )3 (025 09,5 )3 (e diin A Sl g
Lo g () SS) cul anils gybblise s (P>+/40)

S 09,5

Oosesl Gy Bgesl om

o3 4 A Sl g L0 (op gslaw 390 5
J)"‘S °5)§ L’ ML‘“ PP Dg)f P ui )L\u gd)‘}m
=09 Sl (Y USS) cudls gyblise puss (p>+/40)

O o503l iy B 5051

S 095

(2955 092°) O9eilim 9 Goeilisias o sbline Cglise

VP Y Ol F ol ) - b)gé/&é)g Giﬁb).gfgl; Alf.&ibAlqu

AT g piawd

yyay


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.3.2
https://journal.jmu.ac.ir/article-1-760-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Vo —osSol il g F- S ol il (oo w Zobw 2 S5lsa (2 eSS /OISR 5 Yo (2L,

@25 095 > CRP (pyed 8)93 5l w9 U (Sl
D)3 3939 (5 )blize Lials (p<-/-0)

‘(5)’19.5 O pes Alan A sl uLw) 3,850 ‘_'):{‘ @Lu BRCINY

05,5y ;> CRP ,luds (p<+/+0) (gybline ials” cely

O a8l LS 0 (295 1950 s (Y JSS) Cal o
Oosesl Gy B gesl om

$ -
n 2
s ¥
o
m Jd
O

JaS 09,5 S 095

09o5l o 9 9edl Lt 2 0955 93 om CRP pslie .Y U
(2955 o) S8 09,5 b Jholine coglis ¥
85 sog)S (y9eil e 9 9ol i 3 5 Sl yeSB sl silel slaigesl s Y Jgaa

P95 onP BeS 09P owilom ol o 095 & yusio
R o[+MA F/AYEY/YY BIYVEVIYS S 08,5 IL-6
1NAD BIOFEN/AY AIVAEY/ Jps (pg/mL)

. PR Y/S¥EY/ -\ Y/VVEN/ oY 7S 09,5 IL-10
Iy eA Y/A0+) /oY YIS0V s (pg/mL)

oy PR Y/-FEV\S Y/VOEV /YA S 08,5 CRP
-I¥YY Y/fat1 /YA \ISERTAR Jys (mg/L)

(P<-1+0) (s foliae o 53 (155T) il lgsS” o)l (903l ol
2955 099y> oline gl * ¢ g S o Joline oglis ¥

aS ob Gl ad)S Chge oldlas Sy @l s
P (S S sy el (S iy Sl
M olew Sl @Me (Bp 1l g 3Shee Cd b
ol adlas (ol @l 4l 29000 V-8 5l 4Bl gut
sl Sy Sl il S Sl bghiy Sl 0g)S
L Ses gladdlae 3 . (Ve) 23k hlow 5l 055l od9me
Oblew 90 9 Slsk » (oS loyed (I ooy
Slgi= o (ys Dl yed gyl a8 ol L ol VA= g8
ol R0 L g ed (lE ) gl (S sk
LS K8 hlew ol 0 ) es o 4 iuluS]

(YY)

AT g piawd

AL-6 ooy gshaw Gy (o) pslaio 4 pob adlllas
Ohles ) buwgie il b (gjlep @l yei 4 CRP 4 1L-10
sl as ol ol badl )3 Tal VA wyge8 adly dguty
Eel ds Sl b wgio il b (gjlga ol o dian cudn
oialS a v bl wis IL-10 4 IL-6 polie jholize yials
dl)?l ‘C"L‘" Q.;.I Gl eisren .0,5 CRP Jde pd boline
se Liulil el bwgio Gad b (gilon o pod dian Culd
5 BMI 0lie yials o (VO2max) (bpae oyiemST uSlas
0,8 VA=0565 51 ABl Doty ylylews 50 (s
S Jstas o8 st o305 IS Ao S gl
"o STy (B el Gl wdat g el sl
5309 ol gl 56 o8 Gl Clllls 350 53 L,
w8l s (hlow > lelas g Ll slo)gS gslaw
Casd (6L SleMbl sl 03y awyp |y VA=2gsS

VY Ol F oplas i\ v 090/ ux Giﬁb,gf,l; olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.3.2
https://journal.jmu.ac.ir/article-1-760-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Vo —osSol il g F- S el il (oo w Zobw 2 S5lsa (2 eSS /OISR 5 Yo (2L,

DR (o8)y9 Clled aLdS bt aly p (VO) canl lay55
L sjlgm cnyed Vo) 20 el slacs )l (22l > (ite
Ol ) ialeST oyl e last (T byl aal38l
Ol (el b G Sl izmen S (0 oS 2 JB
Amde il 1) cMas - bl GloSshe (55
5 595 0)9> Jgbo gllas o )9l Cwd 4 (sl iz s
Cuadl Gl eyl asby ;0 odd 4§ IS0 caslie il
&S Canl ppe &S5 ol A4 dsg sl by YL
L) V8-0955 (glew b axnlge o slailBgn 3l b S gt
O P Cogis (S 655l 50 sl (B g S
4 e gl oats 1358 Ay S (age 9 S e
B gm0 (1) 90 bSsian sl pyii
“e 0958 Sy Sl Ll Sl 5 oS s L

A3l VA0 905 (ghlew loyd yd oS

6 5 4

g jlwgan JyuS 53 (oot sl BB oS g
el V-1585 (g)low 5 b Cogte 5yl sape p o]
ol @l Al » 35 S hlon (S op
Sldl ials el Wlg o (silen cllad dan Coin dslllao
el Olyped g cnl polie bl 47 (gygkar 33,5 (sotnpes
3 el g w53 (Aol (a3 S inlS
gk Ohlow 9o Sy cnlply 23,50 VS
Sl yed 55 opl 5l 0gs Kibj Cijguiie b VA-03955 51 atdly
35 ol slagley LS 3 JeSe plopy S s 4
daoj cpl j0 dgdore cladil cle & Win A8 odlatl
8l )98 yud Slllas plosl 4 5l

‘53‘3)4-5 9 ’S-MHA“
oKl Sgao ‘_51>|.) LS‘“E9)J C)]o J401> adllas L)J]
G rgan 45 L &5 Al oo prediayd (2b)> (1938 9 pole
ple oRush 5l IRRABADANUMS.REC.1401.067

L Py . N NG Ll I O3
i dlovs cp 3,8 < IRCT20221012056156N1

Q.»”] Lgb;}‘ 5 LY Yy ‘ﬁ‘ 5 oS 95).» L;L’au.‘sbyoﬂ
D)5 o Y5 5 a5 Wl dlosowo (5,800 idoh
&le oyl

D)8 2529 A (2Ble (515 S

AT g piawd

mls L6 e 1 in slaccld 150 500
e 5 o licale ebomul ool 0ad )5S il
bl |y L6 i )3 o8 puts adlllae sl gl b gunod
Sl (JLo 53 ol (YY) 635 ()15 (3lgn (08559 cullad
Sl slaygS 4 laie o yes il ) 9 GOndim &5
=03p9 cdlsd 5l G 1y L6 e ialS g (cy 0
el 3ol o Jl a8 Beslas cusiz (V) 835 )15
Ll adon 1 el gykae 3,5 0 Olodl LialS el S
My ol e plyis 4 gl (22 B39 R @ g
I oSl b G e SaeS sl
Slael —ialS prbas bwg 56l oslwlsl zals
S 1 Ll b Jligsl > Slas gy 5 (Seloan
i) el A8 A b 55elS S sl
s tulply WS o JyiS |y (ol s Gl 5 (2o
e Sl A998 low b 5 sl Sy g oS gl
Foe 0jg R R & alablyg dye 5 4 (V1) ol
sla s,y CRP (YY) 15525 CRP o IL-6 dlas 5| el
Wby ol 116 150 cov a8l o Wy o el Ll
oIl o)l 5529 (g blize bL3,I VA=1465 (s5lows s
Golos S 00 S iy S S sless <y wl3 CRP
5 03y DRl ly cuslio JlRl S (23559 culld (VD) 2L
sie Ll ol 52 (08) sl lanas 5,8kas gl
olsis ) (e (nS] Sl (IS oS £ aomis
BMI 5 ()5 pialS osizmes g ((Slower (Solel (a3 ls S
51 asb La gsgejl 1> CRP Jlaie zals Jlo 5l wlg o
o et oo 35 IL-6 jlade jbolixe ials pae Jlss! Y5
S5 LS L ol (gilyn ©lligyed yj 8 o)l
sl e (e (slocyS s G 5 (Siliow
IL6 gslaws 45 5l Lt adllas oyl (oo S cyay0 b
olol Blod 5l siz ym gy 1S 095 5l 1S (15 095 0
YL zolaw &S Wob L pdasee 1 gl g0 jboline
s e 4 )b boyl VA-w568 (glew s L IL-6
i 5 olest €05 oS iy o8 ol S loger 5L
@Yl Coenl Jlail baglio)len 3 ghlen @yt ©e

VFeY Ol F oplods N o 090 /b jumr (SKijs f9l° olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.3.2
https://journal.jmu.ac.ir/article-1-760-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Vo — oS elanl g F- S ol (oo w o 2 Silsr eSS/ 0L 5 Ylin 2Ld)

References

1. Bizuti MR, Starck E, da Silva Fagundes KK,
Puhle JG, Lima LM, de Oliveira NR, et al.
Influence of exercise and vitamin D on the immune
system against Covid-19: an integrative review of
current  literature.  Molecular and  Cellular
Biochemistry. 2022; 477 (6): 1725-1737.

2. Yalgin M, Kogak E, Kacar M. The role of
exercise as a treatment and preventive strategy
during Covid-19 pandemic. Anatolian Clinic the
Journal of Medical Sciences. 2020; 25: 238-245.

3. Huang C, Huang L, Wang Y, Li X, Ren L, Gu X,
et al. 6-month consequences of COVID-19 in
patients discharged from hospital: a cohort study.
Lancet. 2021; 397: 220-32.

4. Mehta P, McAuley DF, Brown M, Sanchez E,
Tattersall RS, Manson JJ, et al. COVID-19:
consider  cytokine storm  syndromes  and
immunosuppression. Lancet. 2020; 395: 1033-4.

5. Merad M, Martin JC. Pathological inflammation
in patients with COVID-19: a key role for
monocytes and macrophages. Nature Reviews
Immunology. 2020; 20: 355-62.

6. Alexandraki KI, Piperi C, Ziakas PD,
Apostolopoulos NV, Makrilakis K, Syriou V, et al.
Cytokine secretion in long-standing diabetes
mellitus type 1 and 2: associations with lowgrade
systemic inflammation. Journal of Clinical
Immunology. 2008; 28(4): 314-21.

7. Chen R, Sang L, Jiang M, Zhaowei Y, Nan J,
Wanyi F, et al. Longitudinal hematologic and
immunologic variations associated with the
progression of COVID-19 patients in China.
Journal of Allergy and Clinical Immunology. 2020;
146(1): 89-100.

8. Nikseresht M, Agha-Alinejad H, Azarbayjani
MA, Ebrahim K. Effects of nonlinear resistance
and aerobic interval training on cytokines and
insulin resistance in sedentary men who are obese.
The Journal of Strength & Conditioning Research.
2014; 28(9): 2560-8. (in Persian)

9. Fehrenbach E, Schneider ME. Traumainduced
systemic inflammatory response versus exercise-
induced immunomodulatory  effects.  Sports
Medicine. 2006; 36(5): 373-84.

10. Khajehlandi M, Bolboli L, Siahkuhian M,
Nikseresht F. Effect of 12 weeks pilates training on
the serum levels of interleukin-6, c-reactive protein
and tumor necrosis factor-a in inactive overweight
women. Medical Journal of Tabriz University of
Medical Sciences and Health Services. 2020; 42(1):
56-64. (in Persian)

AT g piawd

Sile 2l 9 s)liwlpg )y 5 3825 ke 2LS) ol
11. Koosha P, Roohafza H, Sarrafzadegan N,
Vakhshoori M, Talaei M, Sheikhbahaei E, et al.
High sensitivity c-reactive protein predictive value
for cardiovascular disease: a nested case control
from isfahan cohort study (ICS). Glob Heart. 2020;
15(1): 1-13.

12. Filgueira TO, Castoldi A, Santos LER, De
Amorim GJ, De Sousa Fernandes MS, Anastacio
W de L do N, et al. The relevance of a physical
active lifestyle and physical fitness on immune
defense.  Frontiers in  Immunology. 2021,
12.587146.

13. Cavalli G, De Luca G, Campochiaro C, Della-
Torre E, Ripa M, Canetti D, et al. Interleukin-1
blockade with high-dose anakinra in patients with
COVID-19, acute respiratory distress syndrome,
and hyperinflammation: a retrospective cohort
study. Lancet Rheumatol. 2020; 2:e325-e331.

14. Del Valle DM, Kim-Schulze S, Huang HH,
Beckmann ND, Nirenberg S, Wang B, et al. An
inflammatory cytokine signature predicts COVID-
19 severity and survival. Nature Medicine. 2020;
26(10): 1636-43.

15. Velazquez-Salinas L, Verdugo-Rodriguez A,
Rodriguez LL, Borca MV. The role of interleukin 6
during viral infections. Frontiers in Microbiology.
2019; 10: 1057.

16. Wolff D, Nee S, Hickey NS, Marschollek M.
Risk factors for Covid-19 severity and fatality: a
structured literature review. Infection. 2021; 49:15-
28.

17. Zamapour L, Banitalebi E, Amirhosseini SE.
The effect of sprint training and combined aerobic
and strength training on some inflammatory
markers and insulin resistance in women with
diabetes mellitus (T2dm). Iranian Journal of
Diabetes and Metabolism. 2016; 15(5): 300-11. (in
Persian)

18. Steenblock C, Schwarz PEH, Ludwig B,
Linkermann A, Zimmet P, Kulebyakin K, et al.
Covid-19 and metabolic disease: mechanisms and
clinical management. Lancet Diabetes Endocrinol.
2021; 9(11): 786-98.

19. Ranjbar R, Habibi A, Abolfathi F, Nagafian N.
The effect of aerobic interval training on IL-6 and
IL-10 serum concentration in women with type Il
diabetes. Journal of Arak University of Medical
Sciences. 2016; 19 (7) :36-45. (in Persian)

20. Longobardi Igor, Karla Goessler, Gersiel
Nascimento de Oliveira Janior, Danilo Marcelo
Leite do Prado, Jhonnatan Vasconcelos Pereira
Santos, Matheus Molina Meletti, et al. "Effects of a
16-week home-based exercise training programme

VFeY Ol F oplods N o 090 /b jumr (SKijs f‘9l° olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.3.2
https://journal.jmu.ac.ir/article-1-760-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Vo — S el sl g F-uS ol bl (oo ol 12 Slgn 2 a3 S/ OLICes 5 Jlie (Lo

on health-related quality of life, functional
capacity, and persistent symptoms in survivors of
severe/critical COVID-19: a randomised controlled
trial." British Journal of Sports Medicine. 2023;
57(20), 1295-1303.

21. Nobari H, Fashi M, Eskandari A, Pérez-Gomez
J, Suzuki K. Potential improvement in
rehabilitation quality of 2019 novel coronavirus by
isometric training system; is there "muscle-lung
cross-talk™?. International Journal of
Environmental Research and Public Health.. 2021;
18(12): 6304.

22. Esmaili Alamdari M, Fathi M, Bije N,
Pouryamehr E. The effect of eight weeks of aerobic
exercise on interleukin-6, insulin resistance and
blood glucose of overweight female. Report of
Health Care. 2016; 2(3): 53-61.

23. Gondim OS, de Camargo VT, Gutierrez FA,
Martins PF, Passos ME, Momesso CM, et al.
Benefits of regular exercise on inflammatory and
cardiovascular risk markers in normal weight,
overweight and obese adults. PLoS One. 2015;
10(10): e0140596.

24. Jafari S, Mehdizadeh A, Ghavamzadeh S. The
effect of two different doses of cuminum cyminum

AT g piawd

Ve

extract on serum glycemic indices and
inflammatory factors in patients with diabetes type
II: a randomized double-blind controlled clinical
trial. Journal of Ardabil University of Medical
Sciences. 2016; 16: 200-10. (in Persian)

25. Xiong Y, Liu Y, Cao L, Wang D, Guo M, Jiang
A, et al. Transcriptomic characteristics of
bronchoalveolar lavage fluid and peripheral blood
mononuclear cells in COVID-19 patients.
Emerging Microbes & Infections. 2020; 9(1): 761-
770.

26. Davoudi A, Azadeh S, Najafi N,
Soleimanpourian B, Alishahi A, Mokhtariani A, et
al. Comparative study on the role of serum levels
of interleukin-6 and interleukin-8 in predicting the
severity of COVID-19 and prognosis in patients
admitted to ghaemshahr razi hospital. Journal of
Mazandaran University of Medical Sciences. 2023;
32(217): 124-34. (in Persian)

VFeY Ol F oplods N o 090 /b jumr (SKijs f‘9l° olKisls aloxe


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.4.3.2
https://journal.jmu.ac.ir/article-1-760-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.4.3.2 ]

Rezaeimanesh & et al/ The Effect of Aerobic Exercise on the Serum Levels of Interleukin-6 and Interleukin-10

The Effect of Moderate Intensity Aerobic Exercise on Serum Levels of
Interleukin-6, Interleukin-10 and C-reactive Protein in Patients Recovered
from Covid-19

Received: 03 Oct 2023 Accepted: 18 Jan 2024

Davar Rezaeimanesh %, Mohamad Kogani?

1. Assistant Professor, Department of General Courses and Basic Sciences, the College of Economics and
Management, Khorramshahr University of Marine Science and Technology, Khorramshahr, Iran 2. Research
center for Environmental Contaminants (RCEC), Abadan Universiey of Medical sciences, Abadan, Iran

Abstract

Introduction: Sports activity is one of the non-invasive ways to rehabilitate and prevent complications
and consequences of diseases related to Covid-19. The purpose of this study was to investigate the effect
of moderate intensity aerobic exercise on the serum levels of interleukin-6, interleukin-10 and C-reactive
protein in patients recovered from Covid-19.

Materials and Methods: For this purpose, 24 men recovered from Covid-19 were voluntarily selected
and placed in two groups of experimental (12 people) and control (12 people) in a simple random manner.
The experimental group participated in an eight-week aerobic training program, three sessions per week,
each session lasted about 40 to 55 minutes with an intensity equal to 60 to 80% of the maximum heart rate.
Serum levels of IL-6, IL-10 and CRP (before and 48 hours after the protocol) were measured. The data
was analyzed using the covariance statistical test (ANCOVA) at the (p<0.05) level.

Results: The results showed that aerobic exercise did not lead to a significant change in the serum levels
of IL-6 (p>0.05) and IL-10 (p>0.05) in the experimental group compared to the control group; however, it
caused a significant decrease in the serum levels of CRP (p<0.05) in the experimental group. In addition,
examining intra-group changes in IL-10 and CRP indicated that there is a significant change between the
mean score before and after implementation of the protocol in the experimental group (p<0.05). While
there was no significant difference between the before and after values in 1L-6 (p<0.05).

Conclusion: Based on the results of this study, aerobic exercises can regulate and balance anti-
inflammatory and inflammatory cytokines and adjust the amount of C-reactive protein through the
recovery of physical fitness in patients who have recovered from Covid-19.
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