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Abstract:

The effects of resistance and endurance training alone and separately have been investigated in humerous studies on
inflammatory markers such as interleukin-6, and contradictory results have been reported. The combination of resistance
and endurance training can have additive effects that require further research. Given the lack of knowledge about the
effects of combined resistance and endurance training on the expression of the inflammatory marker interleukin-6 gene
in muscle tissue, and especially the fact that no study has been conducted to determine and compare changes in interleukin-
6 gene expression in the extensor digitorum longus muscle tissue (fast-twitch fiber), the present study aims to study the
effects of different types of training on the fast-twitch fiber.

The present experimental study aimed to determine and compare the effects of eight weeks of resistance, endurance, and
combined training on interleukin-6 gene expression in the extensor digitorum longus muscle tissue of two-month-old
male Wistar rats using an animal model in a multi-group research design with a control group. Resistance training was
performed for 8 weeks and 5 sessions per week in 3 sessions with 6 repetitions in each session. Rest intervals between
sessions were 3 minutes and rest intervals between repetitions in each session were 45 seconds. Resistance was applied
by tying weights to the tails of the rats’ equivalent to different percentages of body weight on a constant 15 percent incline
during the training period. The endurance training group participated in the endurance training program for 8 weeks. The
treadmill incline was 15 percent throughout the training period. The treadmill speed also started at 20 meters per minute
in the first week and reached 30 meters per minute in the last week. The duration of the exercise started from 10 minutes
per day in the first week and increased to 50 minutes per day in the last week. Real Time-PCR method was used to
examine the level of MRNA expression. The mean of the variables in the groups (except the control group) were compared
using one-way ANOVA and Bonferroni tests to determine the differences between the groups. The mean of variables
among each group and the control were compared using one-sample t-test to determine the differences within the groups.
The results show a change and decrease in the relative expression of the interleukin-6 gene in the extensor digitorum
longus muscle of rats due to eight weeks of resistance, endurance, and combined training. A comparison between the two
resistance and endurance training groups showed that there was no difference between these two training methods in
decrease of interleukin-6 gene expression. Given the optimal and more desirable effects of combined training on body
weight and the interleukin-6 gene expression; it is recommended that, if necessary and appropriate conditions exist and
there are no restrictions, combined training be used instead of performing resistance or endurance training separately.

Keywords: Inflammation, interleukin-6, fast twitch fibers, exercise training.

How to Cite: Ajgholi, A.A., Bagherpour, T., Nemati, N. (2025). Effects of resistance, endurance and combined training on interleukin-
6 gene expression in fast-twitch muscle tissue of male wistar rats. Journal of Physiology of Training and Sports Injuries, 3(2):1-7.
[Persian].

W OFF Lol ¢ 8555 (ol 5 0 ped (555002 5 dalihias


mailto:PTSIJournal@gmail.com
mailto:zanjan.ptsijournal@iau.ir
mailto:bagherpour@damghaniau.ac.ir

Y G)Lbuf)—r 8)39 \f'f/\/TA 2“&)\) @)b
V- i — VP F Ll VFIEN iy b
-7y ) AJlio

oo S oy ] (35 Ol 9 (oS 9 (Soliiwl ( Soglile WLy poi il S
Sl g 015 5 sl Wge (PLI WS azudlo cdl yo

' soxs Allceoss Fyg9 8L o palb ) BT ST Lo
Ol lioms ecylials o oMol ol3T olKitils ¢ylisls aly ¢ o559 pole 09,35 )
(Jgins b3 93) .yl sl ¢y Lels oDl ol)’—l sty ¢ylrals a1y (59 pole 09,5 Y
bagherpour@damghaniau.ac.ir :SeeslST g S oy w00

TR

@y ewor o5 Sl el Sl slaatls (g sasie Slillhae )3 oa Sl Sl g e & (Selitul g (heglie Sy pes
S e 5L 55 ol il gl 5 5 iy a3 A g 3 Lails 39eaS 4y 45 b o 20 e il
3l euiaS il azmaale 8l yo (A eSel il 0 Ol Sl avalie 5 et (pgas )0 sladdllas a5 Ol ohig 4 g azmeale CBL 0 A0
S asdlas |y aomale S 50 o el Dglie £05 DISIL o)ls s o Lole Jiegh (el ouis plosl (Lol as alac) cuvs Ll

<8l o G S el 05 Ol eSS g el (gl (e atin Cutia sl SIS anlie 5 eend Boa b jol )2 iy
09,5 b (29,5 wiz g b S QB o Jles o SO sleslaal b jliag g ol anle 90 5 sla ige Caws LaSSl 5ls 0aiiS3L azals
oyl Joolgd ol 12l o p2 50 J1ST 1l b G an CJB o aiae jo ads gy 5 atan Cule Soe 4y Seglie Ol e 0l 2] S
Jolas Lo fige 0 ) 39 (ws Ojp0 4 Cuoglie Jlosl 092 4l iy 5 S S 2 50 1S5 (o (STl Jolsd g adds aw e G
O Ap Sk Do 4y (Sl pad 05,5 09 iyl 059 Jsb 0 (g0 )0 003l Cull o s S5 50 oy (33 51 Fslie slaas o
Lo 50 AlS o e Sl 55 OI,5)95 s  3g0 0o 033 e e 090 pli e )3 ()13 Tl el 00,5 S0 el (g ped ael
Wap 55 59) 4o 4hBS ol 4y g £ D ol e )3 555 50 AldS 03 5l e Gloy e ey el Al 3 ABES e o A g £9,0 ol
09,5 370) Wog,5 ;0 Gidgh sla e (il 0l eolaiwl RT-PCR 35, 51 Jlai o 90 MRNA (Lo ol (o) Sl i) i
sy 8l (S s oSliial g 5 46 52 o fs U losgas] oS b 25,5 ot SlBAls e tn b (5
b degli digad S5 (5 g el (903l 3l ol b (29,5 (19,0 Sl (e Ban b 555 05,5 L og )T o o o

et (gl alansly 4y Lo ige Canms il 0 0ariSilh alae Cdl; o (i (S el il 0 (omed Ol Oliee GRBIS g S o (i b
SRRl )0 (S pa 0ges 9 Gl (a5 0l (yLad alil 5 (eglie iy yed 09,5 50 (e dumnliie gy (oS g (Sreliil ¢ Slaglie Dl o3 alin
05 Ol Olime 5 0% 039 2 =55 S Sl Foslae g dte Sl 4z Lol sgzg (el b S el 0 oo Ol Ol
sl Sl 4 (Cudgazme S92 pae g camlio g p3Y Lul oD 3929 D50 )3 45 39b o0 dnogs gl DIST Jast g b uSel il (Sl
Bl ool oo 5 Dl el aillas O 4y eliiul b seglie Sl pes

(5259 Crped el o Gla b« id (S o)l oleadl i guads” (55l

amnle il 5 5 S o2l 05 ol g oS5 9 alial o aglio Sl pad ST Ao o 1,0l 435,35 e 1 LB s ool ogaid
V=V OOF AFF Gl (05555 Sl 5 oed S350 aslilad lins ol 5 glaige (oLl o

W OFF Lol ¢ 8555 (ol 5 0 ped (555002 5 dalihias


mailto:bagherpour@damghaniau.ac.ir

e gilie o ISl Al e o aei uSod il VW s ls 555
ol 2S5 Gl Sl g 003 wela 1) dad 5 Slysens S
505l s e aily (3559 pl&is @ [Y] 555 o (o lgale
ol opl o8 IV Al o pals oLl Jl> o ISl edlae
oy & 9 S3A Ol Ewly ;o g Do Wil 5 ple 4 &S
Jo o sla s pdsre g dl—ae la )b (5SS 255 )0 pals
L.DVsl ass &) Sl odlac jl id onSel il ale, (oLl
S5 a4 ALEl b o odde (Soly alae (59505 palS
e ol Ll b oo (¥l 631 e (lsie 4 05>
OS5 4 ooy Sl (See BLEI I p3 SMas 5l b S el il
02309 ) 50 9> S5 Bl IL aal S5 ades Bl
Sl )5 pan 4 Sl jang S B ae [V7 Y] w8 (g8l
DA NE Y] aas o alS 1) o S ol il Sotions

o G35 (8559 Cedlad soges (5,5l pyoin el
G5l il s Jlad law 5 300 gl 2l il ] ]
Bk 5l Wl e seliiul cudles [V O F] wiS alp b
S8 sl g g SRl g (S 4 SMae Cuglia 38
DY ] ses mals 1) oled! i slacnS sl adgs Sy, 0oy
Logools Lioliall) SMa e odgi g &yud o siaglin ¢y o3 a5 Jl> o
) Ll G sl eS gl o g, (a)x 009 RelS
Gl g ol a4 il 5 eglie Sl pes I O] aas
oSl i el sla patlb (59, saxite Sl ;5 oo )
AF D XX N lons mrhe oadlie mli s ow yp L
DEara

OSes om5 5 el L e b lag, 5l aS a0 Sl
Soliie S b Ssl il b ol G sl sl p Z]
5 eoliwl o ped oS 5 late ol 5IVE Y F] sl aals
ios el a5 ol aals jo caelae &l 3 Wilgs ge Steglie
Sl s @l 5 P A ) i wils dgeaS @ dzgh b ol ion
Syl Sdl a3l (5 ple p (seliiwl g (Seglie (oS
9 OmeS ega S 5o Sladdllas oSl ohg 4y g azmale <l jo A
a8l azmale b o it (S el 0 Ol Dl yesd Al
gy il 0o ploxil (oLl o aliae) cws HlaSl iy
2l S g el geglie Sl o3 ST ol 5 5s ,dl>
Sewd (LSS 510 0S5k azmale <8l 5o A8 (S el il 0F ol
G ows 18 addllas 550 sl 15 015 5 sloghge (Lol a5 ala g)
Sl Wl oo azenle o 50 (e Dslite 53 LT oS 058 (st
S ol 0F nl Gl e Al

doddo .

wighs Jro (555055 SoS oo a4 Sufslsn b (il (Sl
09% 5 39 i VO] il Gy glog 5 5 L oz
Lol cupliin &5 ol oozl L olon o] 51 509150,
oores DY O] s jls Cletl 5 cigie 51 50 @l s 5l 6 o
Slyedi b &5 a1 oo froad |y (ol 0 Slos couizen (3559
29 09 4 (el i 3 Shoe )5 SIS Sy Jobss yo ok
ol DY el ol jan il ol (o o5 sl )b a5 ol
5 azmetle ol Gl 1903555 b o L gl 5 (ool
Slosls alidl @ zuly o a5 oo ol Glagge 90 Sl Grizee
5 Sy g oo ol (3555 by o 635 e sloo 5 (Sl
5500 Jale 359 51 (b b ol ST (sl s JA] wigd o Jlud
3 oiealaST sl Las [a] el 50 laepSanle adgs oS cul
] oy g Sl azale (0 (LAaleST sla STy s
3929 4 b ST i Jlad sloaseS [V 8] 008 o o8 b aals
Sy Wlg3 o Alas o T 5 c2sliaST e dsilie 3o,b 51 oukal
L Lol gl adgs a5 Lol 5 bt 4wl JUS Jlal
s sl il e byys b e IVl aas Jled i e s
ok 4 iy oo olie cioluslas sloJoSe 5 Ggy0 (oialus]
SlaaisS (53l (i Al g Lo s | onlS gl s ogilly
JuSen JUsl gl o o codlad b ools 2als syl ST S s Jlad
IAl oS e 1) clsl 5 iolaST & ol

S elge 5l golass abew g a0 (3559 b o bingule oy
e Jole 50 oIS g e (3655 o [ o] 09 o e 5
e (0359 b Sl alas g0 1) beplSanle adgs a5 wis
Sie Wlgiee Gy b o 6 e sles o8, Y Y] s
4 SsS 009 0)les e 1) (a8 (hged) oS 53500l
s ) B gule adgs Wlgs oo cnl g aas oS (95 by 50
35 o il Slaige 98 5 (sioal Sl (oo J3as V] s
VN ERVCISPUPIRE PR L gCH IR S AT,

WSl ol alo e el Glyie & o St Gl
s ol Al e slacyaig 5l ool slass aes Jelt g5 oo
WSS oo Sl (LS e 4 oS Canl b (S ol ]
45 | St oz ceadle o it S o) inl Y] sgs o
il LY T st o adgs oags ol il o lwg Ll
S Ysb g dad B9 5l Geigred LoD B (S ol 0l
S ay [VA O] el oais (5155 Lo idgis (S 50 9 o 0dud ua
59 ALl o azmale 5l it (S ol ey 45 0 o0
Do g Sde b (Soo3 abaily 95 (oeges (30,5 50 ez ol g

DY VEF Gl £ 555 slocasl 5 (nped (555050548 anlilad



ArBgS A ESY) As )3 59 i e Seglie (oS 095
Oed deliy j0 dias Cul & Dt 4y g (Arez g Al gy i dAw
T 9 Ahe Cle Do 4y Seglie Ol ped 00,5 O, Jeglie
Al zloye o 50 18T i Loygo aw LB o atan 0w l>
Om sl Jolsh g aBs an b ojg0 (Tl Jols
Do a4 Ceoglie Jlosl g il =y 5 Joz )90 12 0 bb)1SS
S99 o 0 3l (SFlite slade ;s Joleo Lo tge oo 4ijg (m
09,5 D92 (oS 0,93 Jsb )d (G903 033l Zull b e
Akd A Ald 93 AL S)) A ) 59 ek (Sl (el | 0y
rolil 1y ad deli )0 dlde Colo Do 4y g (Arex g Azl
o 0SS Jlge e Bge Sy iU G185 le8 s,
OS5 s o 392 9o )3 035y e 03 050y b 55 G0 5 lgs
3 AABS e o g Eo b Jol AXam )3 4RSS e e 5l
Jsl axan )5 59, ;0 a3 05 5l (p e Loy S ) i 2 Alie
S 2 ey i il )0 o) 4o akeBS olonty 4 5 £,
30 Fwod ey b aido iy o0 ped 4wl slasl (o L:a(_;;oyo)'yl
Oy Sl (s B 93 53)5 £ )5 S 42 )3 jho ol g AdSs
@ aids gy (b OB lE et g S g G350 ( ped OB 4
S S sl st yad sl sleil 3 g3l SIS S
PR PR VNN PV TGV SURIAPUEA SUP TSN RPNl CO R
T dga olanl gleaian ;o 0,5 0w al> o Do L 4RSS
Slals ads oas Job aids o0 050> SLL sloaian 1o 5 asds
=S5 5 (nyed 098 B 12l A8 B dw (o yae Sleba )3 0 e
A A el 90 A SS) ATAD (O Gg, iy g AR ol d Dl A
seliil 5 (oglie (o5 5 (n yeT Aol 50 (drex g driSghy
Ol pod ol Aoz g dd dw 5 4td SG sl idls &S0
Sl yod dely dnozr 5 AL iy g aiB9d sl 5 (el
g Cl il 59, 5 ani il g 4t lagg, et 2 Saglie
ras g ol | Ol el aalin (025L b & celss ) anez 59, o
3 b 12l (Geglie Sl pod asliy (2ed U Jlozr elo) dner 59,
zrd s b aw el o 55, 0 e 5 (shayed ol o oo
£ 9 (V Jguo) (saliiwl 5 (oglie (2 pod sloaalp JSSg 0 0
DT ag K3 slaog 5 alis (13,5 3§ 5055

5 oS den L 0 BTl Gy el ctin g oz lahge ao

b g o0l s Gion 3l deli Budo ( olil celw 0o3lg0 il
095° GP) st P Sw 0 o8 5 )0 o Lo ogd l ool |
@pShe Vg ool 0 ,55kS o il )5 e A0 Slio
99,0 Bl b g (Soe ploj (2 yeS 13 5 (3dkl5 p,50kS 2 S
Gaxg b ol 2l g ai S 00903 ra wa e baw o7 5]

o5 w9y ¥

s gzl Gl il anglas g s Baa b pol> om0 Giegh
oA Sl 05 Ol » (oS5 g (el s Saglie oyl i
(Lol a al_ae) cwo i iX 50 0uiS5L asuale il o
30 Sloe Joo S ookl b b ng ol anle g0 5 sl yoge
Slaws b 2l J S 09 5 b (o295 iz (2o b S SIB
G ahe 93 5] ey 5 s Ly 155 anle 90 5 Sge e Jez
Lo b 6,55l 5 ol T Bam b o il | ont S Ll o
NS oS (S5l 09,5 oz @ (s eT 5 Slads llyd (S5
Bl j5bo 4 (Sig Cillas Sl e Lo hga sl 90 0)90 L 5o
s g ralhi il (i s Seglie (n ped 1S 098 Jleez 50
wde s gl Jold Jii s sl piio ind (S0l (o055
Ol Jold 3 iy joiio g (oS 5 g (ol | e Ragliie (2 o3
Sad Sl s 0aniSl azeale 8L jo (S S ol o ol
e Sl sk ol s laos 3 ann 55 (AL a5 alae ) cows
PSS o slp o 05 03) s (Jgere 518 g (5 e
S 4 S gama 5l (Sge 2 Slp o5 (oo b S Jolae o0 5
Sl JSSgy izl pw pw s aildlsl &yg0 4y )b pls SThes
DN oV Jgozr &j90 a0 293,

o3 syl JSey ) Jou

o Upgwaiin | 1F 59, | pgd g ol atin 09,5
(4xid calun)

+¥ 39,

65 o3l Lulys o 6,lS Jrs
Slopiie | yed olz! hge | e s

SeoR oanl3d eglie | Gae Lol
Sy ol
WSy e L
T sl R =5

ol

Gy i glais cuid aoli p .Y Jgo

oglio oy poit SS9y

3] 3] 3[ 3] 3] 3] 3

6| 6| 6| 6| 6| 6| 6| 6
100 |90 |80 [ 7060|5030 20 % O Aoy
15[ 15[ 15 [ 15 [ 15 [ 15 [ 15 | 15 | (aoyo) ghow
8] 7] 6] 5] 4] 3] 2] 1 loazin

o slos

,)1,S5 slass

50 | 40 | 40 | 30 | 30 | 20 | 20 | 10
30 |30 | 26| 26|24 |24| 20| 20
1515|1515 | 15| 15| 15| 15

(42,85) Sow

(4285 p o) Sy

(3o,0) s

DY VEF Gl £ 555 slocasl 5 (nped (555050548 anlilad



Ao 0 TV Saglio 1y pad 09,5 40 o ;0 OV/YD (S 05,5 jo
D92 S 5 pyed 09,5 50 o 3 YT/ 5 eliin ] 1 jeT 05,5 50
A5 09,5 )3 a5 s (IRl (26 G s b G158
s glaala almil sue a5 s | o 0aims Lt s sl dpes bxa
S 0 ] oads Caely dde Cts Doy 1) (6 s (59 Ll
09,5 3l FpS oad delma 19 (IRl (S pe slaog S 0 oS
s szl Sl 51 3 Yz s e Sislis (5 009y J S
30 0% 039 ol ¥l sleas o wle | 5 caw Toog 09,5 dw ol jo
95 0% Oj9 IRl PBlax a5 055 o0 et iie (o yed slaog S
29039 (o255 S 09,5 4 bgnye sin pe (6551 4 3e (s
ot s bgsye |y Sl el 4555 ol St Sl 1 s ge ol ]
otn olSilr 3 el ol Sl e i

o5 pl b ol e
[y g 4l Hlas opl 51 (seglie Sl yad g alo 13 (65, atj
Q) JS5) abse o

whlids glvog S 905l e 9 H303l Gl )0 O 039 Slymesd N JSCS

Alosias (Lis J38 09,5 b ilizke 20503 sloog ) aylie
i Sleadd )0 (oS 7 9 (Follins [ Foglie Dl ya ide Sl
QLS 515 oS azmeale 2l po A8 S ol 0 s Ol
Sglas g sy oI5 AL 5 sle Ghee (Loledl and) c—wo
azeale b 5o At (S ol 05 Ol (o e slagnSles
09,5 3 Jlimmg 315 Al 5 Glayige Cmws (LS ly0 caiiSL
oied At @) = #VF g P <ol o] JaS b cegli e o pel
b oS5 el g L) = YR g P <o ] Jpus b ol
(F Jga>) 092 yls gime [t Q) = MBIV g P < o/e ] J s
Sl 50 b GeS El (0 (o Ol seiie (SLoeSilhe glis
8l 5 slagbye (LA a8) s GEiSl 5150 0atiSl azeenle
5 ol | o coglin Ol yoi atan Zuis glyal 51w jl g 015
o LE (Vg YY) = VABIEAY g P o< ofe ] sg Jlo gime (oS 5
s (B s ele o)) (S 5 i b (Sroslin (a3 sloos S (o sl
Q5Lé3.e9_.\)|¢‘5;M(P < olo o V) oS 5 e b el ul oy 53

Cwd G iS50 eaS5L aseale il ool axdllae un

RNA (gl (55,500 VB (slossads oo (49,0 5 00 5]

ol Oliee ey Sl dsad ool )8 ax 0 -V glos (o Later
4 o oslyy .ol oolae | Real Time-PCR g, 51 ka5 5,50 MRNA
05 Ui 55 TE 3 L s 5 0 2l 30 052kdsnd s 50
lJPCR ‘)...‘5‘9 U dﬁé) WO 03— ;0 JL5 $9) 4\5‘54.._...) LE N
Oilys <5 5 Real Q Plus 2X Master Mix Green <. 5l ool |
3L oy ,S slaaises 5l odel Cavs 4 ailin | slo S 0 plo]
35 ke olee Cows AACEY § AACE sla Jg0,8 10 lagyT oyols

Slpoas b selp g9 9 Jsb (Jlg s und g 50 9 S

Ll ) Sy @z ye (45 9 Gl (S o il 05

. CCACCCACAACAGACCAGTA (F)20bp
. AATTGCCATTGCACAACTCTTT (R)22bp

el gy Syge 4 3 HPRTY o5 peln JIs
. CTCATGGACTGATTATGGACAGGAC (F)25bp
. GCAGGTCAGCAAAGAACTTATAGCC (R)25bp

5 Shigmgyeld 09031 5l b yie misi o9 (reeb 09051 2
e o3lail gl gal 31 e seitie (el g il 9031 (s
Ban b (J5S 095 520) Wog S G )3 gl (sla pitie 5Kl
S ol 5T gl Sl eali ol b (29,5 G Sloslis (s
oS5 55051 5l o gire Dglis 992y Dy y0 ad e ylis ab
b oslail (295 (sl Dglas 380 et Sz (S skip
Ban b JS 09 5 L o098 8 G y0 Mgl e piie (2S0Lis
S5 solel aeyl sleolaiwl b« 29,5 (9,0 lacglas s
Dgr P LB laygesl adS )5 (gl e mhaes 0 dulie diges

pazsl ¥

b ibyly s nlp 9 @395 O3 b L 23 Ll Raghy sl piie
glis a5 sl oyl anly S by 3T 6 bl fyaes] bt wog:
Gl ot sl og)S oy 093] e 0 O B sk
039 e Sglas [F (F g ¥8 )= /¥ A g P = o JAY] 54 o ine
IE (¥ gy )=%-ife gP < o/o V] og o cime 9031 o o
(P < oleo V) 06 lo pime F0SG Llaog S olod (ym yo glas o
O 039 2955 0500 s a5 ol Lt S sy ol @l
gl o ped [t () = OVAYS s P < /e ] 8 slaog 8 5o
o P <ol ] el ol o yes [t () = OVAAY g P < o/e 0]
[t Q) =FENYY 3P < /e V] S5 opei g [t Q)= FY/0VE
Ao 3 FAD. Gl 4 s 59 Siali8l oaes las aS sgy o S

DY VEF Gl £ 555 slocasl 5 (nped (555050548 anlilad



ol eolas (6 i 1) il (puSg) sl g5 aolie ¢y yod (g1l aS 0ls
I¥-T ws )8 oles odlae o pitte ol o gine LalS o

S e S b S ol il 4wy o0 S5 4 e ol L
5 b 39 5l omp et Landly (b (S ol aliél [
Sl 00 U")‘Jf Lbuw.bsj: L5>)J ® 9 03 oS P O G’y}b
5 Olaine S pedglie Sl alae jo id oSol sl VA @l
35 n 510 3ab (Sla sk iS5 Gl ol 5 00,5 elass |y
bl Jl o odlas 5l i a5 o) il Gals ) sy o0 s a4 [Y]
Sl 5 Sae b (S0 alaly (gegee (5355 0 e o @
Iae 56508 e Duwe iy Gy, a4 [yy] ol cudled
@ a5 cul ol 28 IV b e rals plal Jb e Sl
» ol ohg 4 6550 Ol A gl )0 9 Sae wily 355
oley ALl s sl yedse 9 alae 5SS R3S
iale, colpln NVF] aas &) Sl odlae ) id oS 9l ]
A 4 ool Sl S AL b o dlas I b eSel il
ST U Et AL [ R It TR
obe lpee sRalS 5 s saims lis wbs V8 Y] w6, Ssl>
Cawd a5l eaisS 5l alae cdl jo b S o) il 5 e
wan cuie gl ezl ahawly 4 gy ol AL 5 sla Gige ((oLsil w)
095 99 O dwnlie Conl oS5 g seldiul ( geglae Dl el
39 (ool 0gad 50 oyl o aS olo las selatl g cleglie iy el
0925 SF9li b Sl il (0 e Ol Ol 8 g s
=55 e sl Foslhe g age Sl 4 az g b cnl by o)l
lpl hass g Gid oSyl el 0F ole Ol 5 o 039 2
coslin g p3Y Il pd 9529 S jg0 0 45 095 00 dog ] ogllacl
4 gelaiwl b gweglie Ol o ploxl sl 45 «gsgams 3925 poc g
Slpaiin iz e ed eolatwl oS 5 Sl il @lBlas O s
$loygS iz w0 g i e b)) 9 ) 2l S5 (SRreS sl
L o dily Glaieiign Fi Glime 9 lapy) (Swdg B g (sl
Dg dnlllas S50 slacdl 4 axale
10508 g Sld
oy ol 005 (5,250 A, ol ) iy Lol allie oy
O ol plmil jo aS ez ) S 1) 095 Sl 08 (ol e
1o g0 el Winge 3 el
8L ol
S99 g ;0 (o28le Ll digS gd a5 W jls so el B aiy g

RYIRY

Sgus P = <INV Sl g seliw I L seglie el (slrog S
Olyee ialS 5 yusd oaims i gl (pl as Jb o (F Jgoz)
OS5y oaiaSil alas <l jo b GuSs) il (0 (ood Ol
O Ayl | oS 5 g el | Sleglie Dby el aiae o
05_»...\4 9o U‘il O as olo QL.M.J ‘SAALR.A.AA"S ‘shnsl.a.a ULAJ)N 09; 9o
Ui S el il 0 e ol Gliee (BeS g sy o S

Sl i S gl il oF Al 50 Aiged ST yge)l gl ¥ Jgu
S 09,5 b (AU 4i5) Caand SN 15 oS b azaple
P af |t Giff | SD | M | lops
P<./-\ 1 IATEN —+/bOY “[+YA <JEEA
P<./-n a AR —</0-A Y44 <[4y wh.,u!
P [+ 1 IR —<|APY EARE <AYY S5
&0 V- s

Swglie

S o) 5l (95 (o ol SRl gl ()bl (yg03T L P Jgax
awd LSS 350 0udaS 3L azalo cdl Ho i
P F Sl df

Egozo Oy ain

ol,pioe
-IVEY
o[- 08
- IAYY Js

&lygdone
<IYAY Y
ofeeY Yv

I AR

VAD/ - AY B9 O

295 08

S5 A g Sy F

b A eSsl il a5 )8 ol (V410) Sen 5 (g

0395 i il b aS 5 5k 4y o jle bl ubs ol 8l o Sl
a5 V] alige Gl o b Sl Ol Ol (o
O ol el el Gl s ol Rl aselle 5l 065 (IS
lae 08 Wlg3 o g 00 YU Sleid] Cundg S sl el it
Lol o a8 ols olas (V210) SLG Y] aes 13 50 cou |,
Wy oo b oS el il 05 o S b i Vb Sw ooy e ls
PE-E-NCA ST P JOR P IRIOCE R 1 IC A EROET
e L8] 0 oy 6136 ounS s Sy 15 5 slassge
L osSeliml b gleys cou (b5 0 Gy colled mhaw 5 (s
S s e 2ol L S ol a5 wisls les g wis S adlas
39 Sl pes Slell w1 ctagsy 5o [0] el axdly ol
Ol @ls ol aalllas (poje (B SIBU L Loy (Sl S)Lae

DY VEF Gl £ 555 slocasl 5 (nped (555050548 anlilad



[17] Radar, Z., Chung, H.Y., Got, S. (2008). Systemic
adaptation to oxidative challenge induced by regular exercise.
Free Radica. Boil Med, 44:153-159.

[18] Reihmane, D., Dela, F. (2014). Interleukin-6: possible
biological roles during exercise. Eur J Sport Sci, 14(3): 242-250.

[19] Sindhu, S., Thomas, R., Shihab, P., Sriraman, D.,
Behbahani, K., Ahmad, R. (2015). Obesity is a positive
modulator of IL-6R and IL-6 expression in the subcutaneous
adipose tissue: significance for metabolic inflammation. PloS
one, 10(7): e0133494.

[20] Tanaka, T., Narazaki, M., Kishimoto, T. (2014). IL-6 in
inflammation, immunity, and disease. Cold Spring Harbor
perspective in biology, 6(10): a016295.

&b

[1] Calle, M.C., Fernandez, M.L. (2010). Effects of
resistance training on the inflammatory response. Nutr Res Pract,
4(4): 259-269.

[2] Carey, A.L., Steinberg, G.R., Macaulay, S.L., Thomas,
W.G., Holmes, A.G., Ramm, G., and et al. (2006). Interleukin-6
increases insulin-stimulated glucose disposal in humans and
glucose uptake and fatty acid oxidation in vitro via AMP-
activated protein kinase. Diabetes, 55(10):2688-97.

[3] Da Cunha Nascimento, D., de Sousa, N.M.F., de Sousa
Neto, I.V., Tibana, R.A., de Souza, V.C., Vieira, D.C.L., and et
al. (2015). Classification of pro-inflammatory status for
interleukin-6 affects relative muscle strength in obese elderly
women. Aging Clinical and Experimental research, 27(6):791-7.

[4] Dhooge, R., Hellinckx, T., Van Laethem, C., Stegen, S.,
De Schepper, J., Van Aken, S., and et al. (2011). Influence of
combined aerobic and resistance training on metabolic control,
cardiovascular fitness and quality of life in adolescents with type
1 diabetes: a randomized controlled trial. Clin Rehabil,
25(4):349-59.

[5] Ebrahimi, M., Khenar Sanami, S. (2015). Effects of high
fat diet and high intensity aerobic training on interleukin 6 plasma
levels in rats. Modares Journal of Medical Sciences:
Pathobiology, 18(3): 110-6.

[6] Eftekhari, E., Zafari, A., Gholami, M. (2016). Physical
activity, lipid profiles and leptin, The Journal of sports medicine
and physical fitness, 56(4): 465-469.

[7] Heled, Y., Fleschmann, C., and et al. (2013). Cytokines
and their role in hyperthermia and heat stroke. J Basic Clin
Physiol Pharmacol, 24(2): 85-96.

[8] Izquierdo, M., Ibanez, J. and et al. (2009). Cytokine and
hormone responses to resistance training. Eur Appl physiol,
107(4): 397-409.

[9] Kumanogoh, A., Ogata, M. (2010). The study of
cytokines by Japanese researchers: a historical perspective.
International immunology, 22(5):341-5.

[10] Loos, R.J. (2012). Genetic determinant of common
obesity and their value in prediction. Best practice & research
clinical endocrinology & metabolism, 26(2):211-26.

[11] Malekian, Z., Bagherpoor, T., Nemati, N. (2024).
Comparison of the effect of resistance, endurance and concurrent
exercises on adiponectin gene expression in hand and foot muscle
tissues of male Wistar rats. Journal of Plasma & Biomarkers,
17(2): 68-79.
https://sanad.iau.ir/en/Journal/gjaphd/Article/928176

[12] Na, Y.K., Hong, H.S., Lee, W.K,, Kim, D.S. (2015).
Increased methylation of interleukin 6 gene is associated with
obesity in Korean women. Molecular and Cells, 38(5):452-6.

[13] Niemen, D.C., Konrad, M., and et al. (2012). Variance
in the acute inflammatory response to prolonged cycling is linked
to exercise intensity. J Interferon Cytokine Res, 32(1):12-17.

[14] Noura, M., Arshadi, S., Zafari, A., Banaeifar, A. (2020).
The effect of running on positive and negative slopes on TNF-a,
and INF- y gene expression in the muscle tissue of rats with
Alzheimer’s disease. Journal of Basic Research in Medical
Science, 7(1):35-42.

[15] Ouchi, N., Parker, J.L., Lugus, J.J., Walsh, K. (2011).
Adipokines in inflammation and metabolic disease. Nature
Reviews Immunology, 11(2):85-97.

[16] Pedersen, B.k. Febbraio, M.A. (2012). Muscles, exercise
and obesity: skeletal muscle as a secretory organ. Nat Rev
Endocrinol, 8(8):457-465.



https://sanad.iau.ir/en/Journal/qjaphd/Article/928176

