% s Al
N e

Sport and RO
Biomotor Sciences (55> ) pale

1S oo B pan 9 (TRX-(S3198) (oS 5 o po5 4ad Culdd Wb
039 Blol (sl Jl:ex.c Qb3 |L-63Q¢lgj O tg.bwﬁ

P s Osbw ot po & Uiyl
Ol (o3 03 o2l ¢ Ll oo 5 Slosl edSCEls (2555 S5 bkl
Ol (o3 (03 olS2ls ¢ Sl p ke 5 Dlusl 0dSLiils ¢ 5555 G505 58 )l i ,1S-Y

‘/(::)'JJ (:}.L; ejjf LJLM.:‘ r}lﬁj uL:.:J' SISl c(..; omb ch.,U.” )\}L. ur.; J}‘WJ ﬂv\;\o\n-ij.; JLL.: S
Email: Ah_delshad@gmail.com
VEVNITE VEN/0/T0 (il s

ons>

4

L;’LSL;,’.L@*J“"U‘)L"‘:’ Q?éudﬂ NﬁLIAJ.XAEJ}S;SJJUJJJJ LA))\));;:.U& ﬁj)ﬁs.)d)b ng:ji« Olaasiie °)',ﬁj“ deMJﬁ-ﬁ
S S eped w;&gh oy o G G el b el Lol lyey asl o L 58 LS55 5 S slac e r\;al&l{‘,\;;mg
.;,{gjjou\éu;dwﬁ;ou)m-s}wgi_fﬂcpﬁﬁ,uh}&qw,

alas g w03y 0Ll Gl 0L 5l b Er il e sesl 5 Osesl e T e e g 3l ol s ilagligy g 9l ge
@3l s AB,S 13 GEN ) RS 5 GBIV gols JaSe cO80 ) s JoSe = S5 0 o3 (BN (S 5 e 0n S Dler 02
5 T o033 g b 3 U8 ele YE L pll S el 53 VWV BY L S auls 53 TRX (el 5 ainin G5 Ol s sy 00-VO L
O yeis GuilblssS o 0031 51 ealizal U e S plonil g IL-6 okl S el g andm 2 Tl 51 ey el A
b S oy e P</r0 L;)l:txacla.dJ:SPSS5 Sl S by uazl:M.uu:uLﬂlf)ﬁQ)ﬁwLb%f))&ofjij\}f))fw
d o Sl 1 b 1Al a5 5 0sas] s P/ 1) sls 0L LT S ILB e ke 3 I e Sl 8y 8 e ol LAAASL
(P<e/00) sl ol T 5 1L-6 olis 305 S

ool gl 4w Ll el aalllae 53 T e (RIS S5 Lol e 5l S 505 el 1 A0 el 2alS 1 paSdanil g Sia
i S5 aa sda oS 5 et ol ed 4 e sls oSl Gl azils IL6 5 bl stias s 5B oS 5 ip el &S ol 5l 5 sl
s eslied Sl 5 055 S i) S Olse e b ol S dltlle 0 s bl b s e a8

S A6 T o sls TRX (65l 50 o e 1s0alS (slao 5l g

ey sl goldss )'J.;iﬂ Bl eoman (V) KLl 1B A0NA0
el ol s N(IL-6) = 1S 5l oyl s ek b e Sl Gl e s BB g Bl S s p et
5 e s 03 93 oS (F) S o 5 S o] b s Sl a8 Jl 3 sl ana s glayp0S s

(8) Ll i S b L oW s poread (V) ceulesls OLES e BB Al i8S aas sl
3 ol 53 0T 0S5 ol La S 5T 51 (SO k] LS5 5 035 55T 5 (S3le s pesdle o L

Slalas (0) 552 0 Oy dhide 5 (27 3L L e, o=l S S w5 s e |y ol s Ll e
S e e Wl S SUSS Jlasl s by

1. Interleukin 6

VY Ol 5 Lle /1YY gl /Y osled /0ns sl Jlu S ey phe 5 SO0 (EF)


mailto:%20a.monazzami@razi.ac.ir

QUSILB 5 ekl o s 2 13 JoSa e 5 (oS 5 el 50

=508 Dl yad Ol s 8B s e ealinad O 035
SS s ) Sl (Sl gl dan al 55 o 45 2L
35 > S LU 5 dms 1,5 b o e el
Cosme o 655 e Ul 5 s pdhdlasl (ol (2l
Gl 0 0313 DL 4208 Sladss 53 5 (V1) Xyls Ole jen
Sl s 05 LoalS Ols il Eel TRX by o o
S o3l 3l gl TRX Sl ol CB\;); FYRIP IS GIN[PY
slerbg Cul eslie Dby pad Ll g rl,\.’.\ s Ll
Sl g ede Oladlas (Jls ol L (V) col ol
55 ey Sl yed p5 nl e Sl 6B Dl
o OV 35l 3l gl s e e 5 Sl
Ll e 03 LS 5 Jlr o3 53 Dl el g ol
S IS aal 3 Dl ped g nl s s ) ele Dldns
Al e el G Sla oy 5 A5l

Sl el e LUT L BLSSI s IS b Glsl xS
oS bl ajls sz s O Lol 5 Bl dlis s pg 53 S35
slalaly o pliws mdle o 5o s sl Ml
A3l e ol Sleys slaySaly eis 4 cnlie lays
ke 53 Sl S Ol 4 LS sl oS 51 T
Loy o Sl 4 aS ooyl QLS anns s 5d e eslizal 055
s 5l 0T Do 5 s (slas 5B 2S5 0leys s
Al andls pege B o gl 4 Cueslie el SIS
Ol s I, (Cinnamomum  Zeylanicum) s el el
LS sl el s o 0L St (VA) 5 b
b s Ohban 5 0 slas oz 5 SIS & e
Ghls LSt SO 8 W5 s 2 0T ol 2135 OA)
(V) cl olgdlas ol

gy ole 5, S dls edde Dlaasiis o)l
s Ohlas 055 Sla o e silie 5 3 28 5 Oleyo
208 s b sl el L a5 ol
Blol 5 Sl oS bl 5l 5 s 6lsl &lys, 4l 40 Ll
e leday o sl Colo LS 55 age Jole 055
Lo et o S HE S s loosed s
5Oz A 53 G oS S s 5 2 e ()
g LI e B g 0 (sls 0 @l gl
e ls B s e aalllas l 3 G Dt

A TRX Sy a3 plnil 5 omls 6 e Olojon 30 oles

535 3L 33 s STl VL ke s 5l S
SalS Lo s ol chle 5 (V) cul ¥ g abs Obles
Cled aden 5l e Lalse Al e JSalS O 0
V) sl SIS b La Sy ool i 5 5 Wl o 5555
IS B0 s e Rl e (505 Sl
O ol deS| il 53l & e Lol 3 ol 35 S s (GLUT-4)
& Sl 05 SIS e el b Rl
Gl S 3l 51 (S ) 358 e Jad 8 5131 s (s
S 4 oS il p e il D pa (Je SIS s
G opSs e Lol i glaoi S o3l Sl 5l (5 sae APJ
@NOS) sl LS 2 3T okl L(4) 353 00 foaze
sladsln 53 55518 JUanl SO o 4 oS S e Jlas |,
oy me Sl slamenls 53 S e 155 5 JUL sl
il s AMPK 5 s o LT (Y)
SIS a5 LS o 5 |5 (ACC) 35S 51 ST 8
e e oS s Ty Q) 3l Jeles o el
mman 31> B o il Sl 5 (SIS
Y WIV= N S TP PR3 SYRUINIFL FUS RO
5(0) 353 il iy Caaslin 5 g ekl 2 lan talS
S5 s Sg03) Gy 08 OLKen 5 Slad andlas
A Dldlllae o8 25 S 15 e 250 ekl (Slandr
okl slie Celi Y8 51 o Lol sl 0LES 1 T Jls s
V) ey 03051ty s 4 5 3L 253l
g sher mh S e S en s S Sl 2 IL6
Pamn p Slolsab gladh GBI L oS sl S Olse
e 116 (V) sls oo il Sl odl e
5 IS e S 1 IL-10 asle lgdls sla S sl
3l o sl 53 O0Y) AS s Slee | TNF-0L e
(Sl L b SR S sl S 0l 4 IL6 Sl
45555 0l slaallas (1)) Sl ol mn Clel 5 S 5 o
) das o il L6 (s3lea s Silsd Liiss
L6 cble 4 S das o Ol Olallas I & ooas
OF V) Wl oo 2ol 5l L3550 Dby el 31 e O3
L6 3 (golsline ok s (5,500 aalllas 53 oS- o
ALl o 5L cplply (10) Al sdalin oS 5 0 o3 I3
A Il ko s e el gla By )l s

50T 55 S TRX by pad ool 48 3515 a5 35 50l

VEY Ol 55l YV gl /) sl /s sler JLo

S ey pke 5 Shos (£E)



JEEER I RAR

o Aesn GRSl Gl Al ol () B pdeme
D3 S Ul Il 5 it S g0 4 L atal g 3130 )
53 (01 5 oS i) Sy (55 53 4B Y e S
A S e S5 bau g (Cnly) O B b S
b 5 ol S B 00 (5 e (glaiand
wﬁjm@?bj):szﬁclgdjjijﬁ
Cgy B8 Jome Sl ol b el G (e 0e7)
eV Slenss Dpso el pasils LG AL el I 3
Od (o deon s S olsl b gt 5 (5 S a1
SllS L g sl 5 o Cwbis (6,86l L (%BF)
adales leslin il L 5 0l 5 oS s b
laslas (YY) Wi aaloes SV 5 O3S (Glabad 4w
Soloon Gl (o el bl UL ¢ tandllas 4 555
o35 el (Lol By e Gl e ) Gl Lol
TA VL o Ao cmpn e eSS YA SH Rt S
5Ol s asalsl (gl 35051 Jiled pde iz 5 glalne
(e a3 5l R o
AER D G e g Ais Sl Dl 4 (S5l g ed
ol B 0L b o3 00 Lpss 5 sl aas 3 5 S el
Ao 53 VO ay (el S (i 5 (T 38R 0 5 g
b2 5 Ladisa slacela oS dowy iy 3 0L 5
Laids Ve S w038 p S Lol ad 3 J 28 D i
(H-W)Q»«J_WJ,\;@,;&:M:SQLsf)ow(K
aidaYe =Y Dl w5 (slS 05 ($50) S3lsp o ed Akl
O Sl ) o L Salon S ol sl 8 > 3
ﬁgclz);fgzj\.\Jsﬁa)l,_.cg;itﬁl)lolsj}.ma;u:w\
oS smle e 4 pl8 Gl w o8 wta 5 i P8 OL
i nsS 5 S i a1 48) 515 55 L,
o iS s 0 aidr 8 0Ll s (Ul eslinud oS >
() O J;»)mrwrbuwz.:sasfp@,\uu
A Ll e ¥ 5 S e a TRX e (S5
B SN Ol a5 b eS8 = e s ST sl
JRRCHEJP) QRIS TIUPPIICIIS S CHN SIS
LiGdon S5 > 3 S e 4 e 5 Sl i

N5l el sl Ll LaSS g a3 Sl s U s ST

1. Low impact

@B G i s 55 (IL6) ol (sla e ls 5 o]
}W}}Lﬁ@&)ﬁbm\}ﬁ%))é}&ﬁb&‘}:{
L € a3l 13 s sl

YY)
b b e s Ol Bl Rash e R
L i ol ol @ gas A3l o O sa3T 5 Op03T
S 550s el 4 ednS aaxl e 0L 5 4 8
03 Ol s Jlal v;t_w@&_lal 5 ey 48 sy LSS5
Qb sls o 31 algd 53 S anrl e 2555 slaalSl
0355 yarld (JLu YO-Y0 oo auls) Ll 5 a8 &
Saols e oo cayn e 0 SAS YA S 2l S
FONVOEVAY e S0l b (Bs,e 5 o8 codls (ol
el 09,5 Sl 5s alal S so a5 bl L
JeSe = (S 5 s (V) (TRX —(55158) (S 5
V) I8 5 GV ) esls JoSe 0,5 8V Y) el
Loy, S 0 SELSES 18 s 5| g Ll s (&
o5 Ledbl iy Sl G U S 05 5 5 oS
S oBases 2 s Jlasl s hasn o sas 3 5L
(s S i bl sl ALST Sl e s S
b folie aen s S A1 S aabicals,
Cslae Sy 5 OO Jeadlygiws 4w b Rags
Cms Sla i 53 O e 4S5 laghy
¢l IRQOM.REC.1401.005 &5l 4; o3 olKils S5
il @ IS aalos 5 a0 dis J,58 (6l oz A5 S
308 by, oS e Aol aeliin 5l s s sesl olie
I S IR WS U P L AV DR WP P N B
S o 330 5 Usa3ToEe e b s SO L
() dd oSS Lo 55 o b a3 S0 LY
oS 05 Komn Sl i 50550 sk 5o b i pe3] Las
St a5 ol G e 5 00,0 sl gl
aal g i 5l B aie SO Bl ke ST
3OS o eSS plandl e 050t b La s sa3T (0 e
BMI 355 0l oo | 51 Sedbl 5 s Lal L ses
Sladed o adslee Gy b 5 IS Lo 3 O o A0
s bl (LB 0505 VOamax 5 (SY =0 58

s (0 S5US) 055 Go b 51 BMID) s o5 (el s

(50) 1601 Dksls 5 e 1YV (gl /Y o jledh /s sler Ju

S pde 5 SO



QUSILB 5 ekl o s 2 13 JoSa e 5 (oS 5 el 50

o 3 O3l Sl ) el (glazin i ad o
T il o e S g G355
Ol amy sl 5 il o e SIS e e
oy 488 a3k s Sl e V0 Ol 4 (5055
S b a3 V0 Do s o Le5T Jaea 3 0 4
A S Sl e (5l slate 4 4@ 35 53 50 T
L o a olsinl ) By gl 5 e Do
(DiaMetra) | zelss 5 oLl el (Zellibo) 4L J5 oS
Shealiad b G e g ) a0 kil 05 A3 5 Wyl ol
Caslis patld 5 Ad e Ol Sl 05051 0l oS
L2l Oy 8 Ol b ol o L (gl
e TV G 5o Jse S) el 5 (O 2 dse )

YY) el s

bl glas,
S ol o s s s 4 (Db (5T a3l g
5 Lol b w358 5l Oleebl 51y syl 055
Ly e et o3liad 0 Oga3l 51 a iyl (oSas 6l 2
S ks dslie S (ANCOVA) |5 ST 5051 51 o5l
ot 3 O3] Sy avslie S a5 Sl A S
Ol Bl diad O30 Al eslized as S0555 Osesl
oslizad a8 o OS] s el g (LSD) fs sime
e 53 YO i SPSS 18l o 5 L baosls Ll 5 4
5 Sl Do 4 B S )50 P00 (g lskns

A )l il

VA & (Gl &S > ¥ asile ¥ B oS > ¥) oS >
oy (s &S = N asole N SB45 0S8 > ) oS >
(RPE) &5 jLi3 So3 wlide vy 53 o el Sold
R T &S ] S PRSPPI WRNE PP INE
35 s 5 B LaT OF acls 5 wlde ol b s s a3
AO LV Jslae S s olie 53 )V B Y LEs S5 auals
P 4 8 (IS sy b planil ity 1SS S )
win 53 o (e Sas 2 OISO 5 cud (5 S o5l
oS e Sl 3 5 el e b LS
L o355l dlad Olej 5 e shad (2153 L e o
) oS 3l A s sl eslanad 3550 SIS > (YO YE)
S SV ) Sl Ol S 2ES g5k e i
ol ok L o (g Ol S sl Y wle sl
Sl (SN 3505, 58 TRX oKs 4 cody SISl b
SOV i ol Sl iy ol ol Sl ey bl
W0l i e LS oS b SO SISl ablize
S S b bl S Sl ol S Sl il S s
(o) (o3 S28) 5l LS
R T N SC VR UL p- W S N
30 03 o ae G ae Gy b S e 00 slad S
Cia S ay oS adey o Sl e (G 5 b (=)
Jsb 53 J 28 055 5 cporls 05,8 (Y1) s S il wnin
NG S - S T T[N U S PRGN | P cjfég Wl

plast 3l ey el EA 5 (O3l ) o e 0582 &

Silgd cp 0 SS9 ) Jeo

O3S ple) wae Sl preabiwlose g pes gle) oo Q)5 b O35 ple) e in
(aa33) (a855) Sapg (aa33) alay »o (a235) 2515 095 Al I8 Ol o (aa83)
o) \0 \ 7(¥xY) o7 \- Jsl
L) Y- \ A(EXY) -7 V- P9
> Yo \ \-OXY) P V- o
N o \ \P(eY) 5.y V- ol
s Y- \ VE(YXY) Y- \- P
N " \ VE(VXY) Y-y V- pit
s Yo \ \7(AXY) Yb7. \- PREEN
s Yo \ \7(AXY) Yb7. \- PREEY

VEY Ol 55l YV gl /) sl /s sler JLo

S ) e 5 Soos ()



JEEER I RAR

R 0395 Job 33 TRX (g4 505 deliyy .Y Jgur

PIEPPRIT RN P 5 amiy 4t )l 5 o Aikd 295 9 Jsl aiat
xoso & 3,35 3l b adls Jlasl alols
100 \§- VY- o
(pioulw) TRX a5 5,
nou 43 38 oliugl b adls Jlasl alols
5 Y- A ®
(pioslw) TRXA._; JETv "'___
-1 g -1 g oo\ € VoY O
(S )9e Jlid SHs yuliso)
PXAA PXAA Py vxs N JUQNTE
[EEWTI =al yiwl
¥ Y. v v O
(asb)
35 >n 53 ey eoanl yil
3 5. s 5. =92 O )R
(asb)
al yiwl sy ol L - 3 glo) wie
£ £ ¥ > wabiiul slo oled b pepes 5 ole)

(a2335)

0375 3 At red 05 S Sl Sl Ul e
BIm) LSD ks O a3l pulss b o JaSa = o 5aS
05,5 cpm doas e 0L ol aze 5 (ls me Dt
Sl P=e/0 0 V) J,=8 5 P=2/0V)) eSS
= S s oS 05,5 i rmen 212 35 Sls s
05,5 e Lal (P=e /0 V) 55l 5oy Sl ol o o
2 o GOl me BN JoSe mppel L
3 O bl 00 i 0l s 5 (PEAY)
L Ll das o 0L (g lsbine (208 05 8 v o gl 055
055 Sl (o ) Lo il e I 42 4 5
03,5 5 el JoSe o S Sl ri oS = a3 5 el
03,5 3 fid cpraSes S 8l p i Olss 5 0350 J 1S

Al JaSami bl

basdl
Sl 5 Sl Jold Laagal o 5 sl S
o e el ol 0y OLES Y s b sl
S a8 s eslizad S0l O30 5l besls 035 aub
§ Jsdr bl p (8 dsdr) diib o Laesls 035 Jo 5 )
/o V) IL6 o ke s ls sme sl 15,801 sl
LSD i~ gj_ﬁjﬁu Aoas e 0Lz 1 (/o0 N) ol
o s e QLI IL-6 e 55 (ls pme ] 310>)
2575 5 P2/ eA) JaSa dP=4 1 01) 03 b U580 S
305 35 gl mae gl (P=/NY) S+ oS
d > Sl Ose3l 5 ey S0 03 5 snsl s
wam g b Oluas ol bl das e Ol (g loline 2als o5 S
30 005 Sl (o0t Jidend) Lo Sl (e I0M]
025 IS 0s S 5 s JaSaes Sl i JeSe— (e

oy 553 by 355031 (539 S T 39 I Jau

P T s Tom eI T i
feex #/-A YY/\ - £1/4E YA/D £ V/AE el
/AR v/vY YY/YA £ 1 /4E YY/AY £\/A oy JoSo O 0395 il
feex F/v- YY/AY £V/-5 PA/YD £ Y/¥ e lS Joo + (3 03 (200 o 22 )5 S15)
- /¥ \/vY YA/YD £ Y/¥ YANAY £Y/N\§ s
feex Y/ Ya/A\Y £ VY PYAY £ /5 el

- /EY --/VE Ya/E- £ Y/M PA/AY Y/ s Jaso s oS
/evEF VA /oY YY/VE YN S Ya/AD = Y/EA e lS Joo + (3 03 (3u0,3)

Y -1/ YY/VE Y/ S YA/AY £ ¥/4A Jpus

(V) VE0Y Dkl 5 Sl 1YV (gl /Y o jledh /s sle Ju

S ) ek 9 Ao



OLSILE 5 ekl o sbawr 2 ol oo B me 5 (oS 5 (o5 AU

g ¥/ey YE/A- £ Y/.Y YA/Y £ Y/V e
3 95 1,351
LYY ¥/ev Yr/A0 £ 1 /48 YA/A- £ V/A) omls Jafe GPrae 0] Hilas
5 S 93 i Shee)
/Y v/2) YA £ Y/ YY/YE VNS il JoSa s gy O e
. (ad> ) aliac
"Y' \/€d PIYD £ Y/\Y YO/FE + E/AY Js
AR UrY Ve /Y £ /A YV/E\ £ £/AD o
oy £/-A Y/SA£0/10 YY/YA £ 5/YD omls Jafe 05
R v/2) FY/YD £ £/5Y Y-\5ED/VE om S Jae + cyyp0 (5 515
Y /¥4 FANY £ #/AD FAIYY £ #/Y\ s
O3l & Sl e sl
lhoj}f)é ‘_;As}; ‘5;0}".'\3' g0 gslhxii.o.idjv\?
S bl P P B B
F g pulis eIl w VeI T i
& ELS PR G295 VI > I
gy e ¥YAY X0 E /AN \/AD £ 1/ e
-/YYs Y VMY DR /b7 VAAEVAY  oals Jefe
< IYAD /e Q/AA JoSe+pres  IL-6
ve e YA ARV E /A VY £1/-¥
ol
Y /¥4 VS v/-a£1/-4 Y/EEN/Y s
AFE eV Y[y AAYEEYEDY  VAVE£0F/VA e
-/aY\ % FIND  PYE/N- £DA/DA  VEDEEFEAE s JeaSe
JRVY eV T ANAD JeSo roppas ok
RVY e NEEAY PAVAEYRY. P/ £ AY/YY
ol
¥ /\YD V¥ YPUAEYRY YES/\Y£YA/RD J S

P<:/e0 ch.w 53 lslme GO s
-

O NFKB 5y 6l a5 555 les L SiMtl 555 0555 a3 1y ekl Jhlae A Sl G s

oAl L el b e el oS 25 Lele Ol e
Jsls 48 S s Slgs I, PPAR, Sirtl ioeen (YY) das e
3 LS Pisd s a3 48 ol 355 5 Lol
O Lo plS posl 28l o oS AL o 28 o o133
OLLSon 5 Sl (T8) 553 e (bl (20 a5
oL 5 wmcu.ﬂ ezl 53,5 48 Lsls olis (V74Y)
Lplais la Dl s (b 5o 5 (00) das e 1alS Sy
N ] W { RPN PRV E P S PR
3gh 0 09 s BMI jlslae fals Col a8 395 o ois Jled
Ol el il by pas b s 035 el ol (V)
SIL6 sl talS (el (sla plS sl gl O e
LS ol Sl e 5 i el Sl 3 5y CRP
(s gla plS sl sl il 5 Sl & oo

o U 51t Yl Ll sleile Jila Ol e

JSis = e 5 e 0a S S Dl al Ll sl 0L
Sl nl 525 IS 058 5 ls JoSe 05 S 5l
2 e JoSe = G saT 058 & Cd 0 el 05 5 8
Bl el s Glosdll S8 IS e 5005 p el
5 (Silent mating type in formatting regulation) Sirt 1
S Ay b a8 Wl Of s ol Sls s Vlazs|
RS s D50 s b 0950 S5 e 53 Dl
(@5 3 55 SIRTL 255 slie 158l & e s
dauly i b 0553 655 @il &S s ls sy s Jlexst ol
s Sy 5 4y ;e NADH gy NAD i 241581
oy ay 5355 Gp el ol ede AL A3 SIRTL
Wl e ATPIAMP s 2l 53l s 53 AMPK S o
355 il 3l g SIRTL e o 2ol 4 e
e 33 51 ekl 2alS a1 SIRT OF w5 4 5 (YA)

VEY Ol 55l YV gl /) sl /s sler JLo

S ) e 5 oos ()



JEEER I RAR

IL-6Ra/IL-6/gp130 SIS o go 5 03 S s 505 050
s5b o S8 Gl il s AMPK Ol Jled a3
ialS sl oS das e a5l O Al O sl ST
35 6 mts (VFAV) O LKen 5 iy Ll (YQ) 555 s IL-6
~Ss2) S e ais S Sl ey L6 sl
sdaliie 55 ¢ 55 Cols 4y s O3 5 015 0 )3 (e slie
0355 53 Dl i pde |y 25 ol e aalllas ) L SO
03 Sollime ok tamen A5 S 0L O D35 5
Sl el by oo k1 4 aS WS saline o Ay A
i3S Sas i A sd RALS s
(O 108 o 3 oo slad b
bl g als ol 5 055 Ll GLils sl s
Sl gl 5 o sl she 53> OTMRNA 0L 5 IL-6
Sl Wl 6o = IL6 () et b
5 oz (8IS o Jas ol gl SIS 51 (5,8 5l
sl el aely ada VY sl olis (174 O
5 Ods e asl (55 CRP AL-6 s sxe a8 C> 50
PalS 5 ol adllls il (1) 355 o s
a8 5 alax 5151 OLES 5,8 3 1y IL6 lsbins
ot 0255 oS s 4 IL6 el 4 Ol e et
el 3l S o Sl sk 5 Sl el 5 S L
oy Lo 5 (4) s Ll o mle Wl s Lol
Sl a8 ol iags 5 b Sladlas s Sl
il Al s el ilsa sl et oS A
Yozt ol gl 355 o0 O oy 7 Ao 5 5y
Csl Wl5 oo Ok o ORa Geb Sl olsa slagn el
las 5 oo b sl oLl sl sl Wl JLals
Cmse 503, Jas s 003 248 Ol A S
0as b a5 s 5 IL-BRa/IL-6/gp130 KoILE .
Al O gilnST 5 555 e 5558 Ll 2l 5 AMPK
(8Y) 55 0 L6 2alS sl oS das o (bl |y o
S Sl el JaSe B e s e OLE U g
o e e 033 LS Gl 5l s L piSG pal slis
(ol S ol el o e Sl el
S ail e 5 S sl 5 il b i Wlebi
L TNF-o 5 IL6 LIRS 5l Ll Joalse 05 0l

bua?:)‘)d)l.ha_& US\)):-J{}?J gu.)\);ajw M)LSA J:J!ls

Sl 0L aS sls Olid sy18 el (VLS o slee |
Sdoe gy aiia 3 Saoesly 5l 53 Sl e b s ] T
ol ol aadllas b geaall a5 (YY) Wsls o3l azaa VY
Jolse @ Ol o |y ol addlas S 5 il pl o sl
Ol e o sy slaes S 55 olis e 51 il
anlas (glaassly sly s o oS §5 3 i DAL (el
3yt oMo leadl 3 bl o oS ey s 0L S5l
Al e RalS (St sk 4 0 S 5 sla e la
Sl bl 5 s aob s Jlazl 4 il a5 B als
Lol e S 3 o Aops it a8 5 (e
Bl 5 e ekl A5 S Ol 4 Ok g RS
o T slie alS el 3 el JaSe 30 S
S oS e 5 et 058 4 0T e
e Pl s ST S Sl S el Dt
SI5d Gy DS 5 a8 ks Ol lallas 58 e 3L 5
oS S slgs b 55 ((F0) 5l sed cemls 55 s e
350 oo gl als Lalg 5 (M) 05y Shals a4 foles
4S 5ls 0L OlLSan 5 551 Sl aalllas il (YY)
el 3 das LIBH ee) st oo S LIS o el
oS he ) el ol 50 53 218 e S e
alllas 5> cpaman 5 (F0) )l 55 (Gas 2 p S5 AS
o dd 030> =S 53 (YY) 0L 5 b Law s (5 s
Ol e ls VL 53 5o e site Sl a8
(V) 2 58 a0 0u> (e B 31 ol 555 55 Ll el o
G oS Sl ILB lslias alS Guios opl bl K3
0555 Ot o s Db S a3 b erls JuSa o5 S
ol asdlas ool es g lsline Dl pois J ST L S
O 5 ool omul iy Oladllas 5 5 b geas
s sl =3l S 5 Sl e 5L (YY)
= ok 4D Ols e 53 p e IL-6 5 CTRP3 (lacale
s o3 ,S 5 IL-6 Chls wia VYl de s S ey Y
Col ralS (lsliae sy b J S 6y S 4 s oS S
o Caslie 5 IL # sl sl O Ses 5 05 5L (FA)
o Dl Ll OS5 53 (oS 5 Ol e Sl e 1 s
Gk 3l olsa Gl (ned (T4) Ls S edalla ¥ ¢ 0 il
Slagrlsple My Jhals Cel LS o Ok 2 28
e Oy s Sl cas 5 e il s il

(B9 1E0) Dksls 5l 1YV (gl /) o jledh /s sler Ju

S pde 5 SO



SUSILB 5 okl o sk 2 ool oo D 5 oS 5 o0 AL

L ey bl e ol e 5 chla.wmts
(TRX= (531 58) S 55 iyt el 45 il 5l 5 bl s
35S o5 Oy o ol w2l IL-6 5 T s (gies on 30
5005 Sl 8 il g s O35 Ll s oS (g5 3
S el S 5 e S e O ST R
5 dd UL TRX el sl asl s s o8 ol S3 0LLs
S s (Bl sl 3l sl sl Ol s cllad plonil ok
ol JoSe e S5 055 el oS S
s e A g BB Ole 4 ) (0 3L s s
MJQQQ&"QI,&@V_AL{QM!‘;\M@W};,Q
g oaliul 05y S e DRl SO mamen 5 U35 SalS
b b o U el 5L gt sla e Ll
2 laeplSansl ol 28 5 Ok S bS5l
Slr el Ctlid 5 US| e e DB
Lok e Laggsban s 5 Bl 5o LapplS sl sy s

'J)b“:))j}“’igs';l}:

5w g 3l bl Sy slanS g 5 COX2 0Ly Jlee
ol aalllas il oS (£7) A o (S 5l Sl 23,5
alie (EalS el ol oo 5 ol o cpl s
ROWPRY |

el 23 (g iy Dl G ol el AL sl
S s e Sl La Ss sl a8 bl 5l poesdle
odsl WL 1, ooslae zb e b s e =5 J s
0553 Ayl Ale glacyssdos b adlas ol ol .25 5
CS b My L3S r Ol 3 el pe 25501
el 5l b oite B5os 6558 55 S J s oS
o=l 333 JmS ey ol b S Ol aadllas e
el Ol s a4 0Ll 3 35
S5 Ao
el e GRS s g o RIS e e R
G Ol g e et el atils g5 BB 5L IL-6
Ao Jlse 5l SO a5l A0 Ol Lals

10.

11.

12.

13.

14.

15.

&b

Alizadeh Pahlavani H. Exercise therapy for people with sarcopenic obesity: myokines and adipokines as effective actors.
Front. Endocrinol. 2022. 13:811751.

Khayat Pisheh A, Ghofrani M, Bagheri L. The effect of 8 weeks of endurance training on serum vaspin concentration and
insulin resistance in obese women. Int. j. res. biol. sci. 2016;2(3):1-8. [In Persian]

Malekaneh M, Dehghani K, Mogharnasi M, Saghebjoo M , Sarir H, and Nayebifar S. The combinatory effect of
spirulina supplementation and resistance exercise on plasma contents of adipolin, apelin, ghrelin, and glucose in
overweight and obese Men. Mediat. Inflamm. 2022.

Kazemi A, Rahmati M, Akhondi M. Effect of 6 weeks of high-intensity interval training with cinnamon supplementation
on serum apelin concentration and insulin resistance in overweight boys. GMU. 2016; 22 (3):177-183. [In Persian]
Leuchtmann AB, Adak V, Dilbaz S, Handschin C. The role of the skeletal muscle secretome in mediating endurance and
resistance training adaptations. Front Physiol. 2021; 1296.

Kiskac M, Zorlu M, Cakirca M, Karatoprak C, Kesgin S, Blyiikayd B, Yavuz E, Ardic C, Camli AA, Cikrikcioglu MA.
Evaluation of the relationship between serum apelin levels and vitamin D and mean platelet volume in diabetic patients.
Ann Endocrinol(Paris). 2015; 75:200-205.

Liao CD, Tsauo JY, Lin LF, Huang SW, Ku JW, Chou LC, et al. Effects of elastic resistance exercise on body
composition and physical capacity in older women with sarcopenic obesity: A CONSORT-Compliant Prospective
Randomized Controlled Trial. Medicine. 2017; 96(23):206—24.

Arbabi Z, Brarpour I, Ramin M. The effect of six weeks of intense interval training and cinnamon supplement on serum
concentration of apelin and insulin resistance in overweight girls. Int. J. Appl. Sports Sci.2018; 19(14):80-95. [In Persian]
Son JS, Kim HJ, Son Y, Lee H, Chae SA, Seong JK, et al. Effects of exercise-induced apelin levels on skeletal muscle
and their capillarization in type 2 diabetic rats. Muscle Nerve. 2017; 56(6):1155-63.

Sheibani S, Hanachi P, Refahiat M A. Effect of aerobic exercise on serum concentration of apelin, TNFa and insulin in
obese women. 1JBMS.2012; 15( 6): 1196-1201. [In Persian]

Guo A, Li K, Xiao Q. Sarcopenic obesity: myokines as potential diagnostic biomarkers and therapeutic targets? Exp
Gerontol.2020; 111022:1-60. doi: 10.1016/j.exger.2020.111022

Hong S-H, Choi KM. Sarcopenic obesity, insulin resistance, and their implications in cardiovascular and metabolic
consequences. Int J Mol Sci. 2020; 21(2):494.

Kwon JH, Moon KM, Min K-W. Exercise-induced myokines can explain the importance of physical activity in the
elderly: An Overview. Healthcare. 2020; 8(4): 378.

Saqgib Jo M, Nizam Dost Z, Hamidi A, Safari I. The effect of 12 weeks of aerobic training on serum levels of interleukin-
6 and serum amyloid A in postmenopausal women with metabolic syndrome. Sci. J. Kurd. Univ. 2015;21

Abedi, B. The effects of 12-wk combined aerobic/resistance training on C-reactive protein (CRP) serum and interleukin-6
(IL-6) plasma in sedentary men. yafte. 2012; 14 (4) :95-106

VEY Ol 55l YV gl /) sl /s sler JLo

S ) pske 9 A5,s (00)



JEEER I RAR

16

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

. Shaaban Poursouri H. (2016). Comparison of the effects of combined TRX and HIIT exercises on changes in growth

hormone, testosterone, body circumference and fat percentage on young taekwondo athletes. Master's thesis. Faculty of
Physical Education. North University. [In Persian]

Parseh S, Shakerian S, Alizadeh AA. Effect of chronic aerobic/resistive exercises with supplementation of cinnamon on
insulin resistance in women with polycystic ovary syndrome in Ahvaz city in 2017. J Arak Uni Med Sci. 2019; 22(1) :15-
26. [In Persian]

Moncada M, .Bernardo MA, Silva ML. effects of cinnamon on cardiovascular risk factors and type 2 diabetes. In book:
Functional Foods and Nutraceuticals in Metabolic and Non-Communicable Diseases. 2022. pp.423-429.

Rigi A, Bagharpour T. The effect of six weeks of aerobic training and cinnamon extract on interleukin-6 gene expression
in adipose tissue of male rats fed with a high-fat diet. Q Rev Biol. 1399;13( 2): 49-60

Ghafari Y, Tofighi A, Afsar Beigi N. The effect of a selected aerobic exercise program combined with a controlled diet
on weight loss in obese men. Iran J Med Sci. 2012; 9(2): 85-94

Vakili J, Ramin AS, Noormohammadi E. The effect of four weeks of HIIT training with ginseng supplementation on
aerobic, anaerobic and body composition of overweight and obese women. J Phys Act Health. 2018;12(2): 45-54.

Morad M. (2015). The effect of 8 weeks of combined exercise combined with cinnamon supplementation on the
hematological level of addicted women, Master's Thesis, Sports Physiology, University of Sistan and Baluchestan

Rozgar N, Daneshjoo A, Divkan B. Effect of eight weeks of TRX training on balance, fatigue, muscle strength and
speed in women with multiple sclerosis. J Rehab Med. 2020; 9(1): 63-73. [In Persian]

Hassanvand H, Goharpi S. Comparison of TRX and traditional resistance exercises on some indicators of body
composition and balance of inactive men. Jundishapur. Med. Sci.2016; (1), 621-630. [In Persian]

Arab Momeni M, Haji Heydari M. Comparison of the effect of three supplemental methods of cinnamon, aerobic
exercise and the combination of these two (exercise-supplement) berglucose, fasting blood insulin and insulin resistance
in type 2 diabetic men, Journal of the School of Medicine, Mashhad University of Medical Sciences. 2018. 2 (2): 1430-1438.
Rostami F, and Shabani R. The effect of eight weeks of aerobic exercise on the serum level of irisin, glucose
homeostasis and blood lipids in untrained young women. Sabzevar University of Medical Sciences.2018;26(2), 185-193.
Davari M, Hashemi R, Mirmiran P, Hedayati M, Sahranavard Sh. Effects of cinnamon supplementation on expression
of systemic inflammation factors, NF-kB and Sirtuin-1 (SIRT1) in type 2 diabetes: a randomized, double blind, and
controlled clinical trial. Nutr. J. 2020: 9(1)

Akbari A, Mohebbi H, Tabari E. The Effects of high fat obesity diet-induced obesity and interval and continuous
exercises training on visceral fat SIRT1 and insulin resistance in male rats. ijdld. 2020; 19 (2) :93-102

Soori r.darabi m. ranjbar k. ramezankhani a. Effect of resistance training on aplein and inflammatory indicators in
obese sedentary men. Res Sports Med. 2016; 9(3): 53-95. [In Persian]

Ashoor LA, Qusti SY. Potential interactions between Cinnamon and Metformin treatment in diabetic rats. Biosci
Biotechnol Res Asia. 2010;7(2):607-16.

Taheri A, Lavasani H, Kasirzadeh S, Sheikholeslami B, Ardakani YH, Rouini MR. Changes in CYP2D enzyme activity
following induction of type 2 diabetes, and administration of cinnamon and metformin: an experimental animal study.
Xenobiotica. 2017;48(10):1-6.

Chen TC, Huang TH, Tseng WC, Tseng KW, Hsieh CC, Chen MY, et al. Changes in plasma C1q, Apelin and Adropin
concentrations in older adults after descending and ascending stair walking intervention. Sci Rep. 2021;11(1):1-11.
Ebrahimzadeh M, Azizbeigi K, Mohammad Zadeh Kh, Pashaie S. The effect of aerobic exercise training and curcumin
on aplin levels, insulin resistance and glucose in rats with type 2 diabetes. J Sci Med Sport. 2021;1(3):1-12.

Tingchao Wu, Wenhui Huang, Mingmin He, Rensong Yueb. Effects of cinnamon supplementation on lipid profiles
among patients with metabolic syndrome and related disorders: A systematic review and meta-analysis. Complement.
Ther. Clin. Pract. 2022; 49(1).

Borzoei A . Effects of cinnamon supplementation on antioxidant status and serum lipids in women with polycystic ovary
syndrome. J Tradit Complement Med. 2018; 8(1): 128-133

Silva ML, Bernardo MA, Singh J, Mesquit F. Cinnamon as a complementary therapeutic approach for dysglycemia and
dyslipidemia control in type 2 diabetes mellitus and its molecular mechanism of action: A review. Nutrients.2022;
14(13):2773.

Zarei M, Hamedi Nia MR, Haghighi A, Nourafshar R, Amini S. The effect of three combined aerobic-resistance exercise
programs with different intensities on metabolic control and visfatin levels in men with type 2 diabetes. IJDM. 2016; 16
(1): 76-63

Xiaoyun Su MD, Jiping He MD, Jianmei Cui MD, Hongmei Li MD, Jie Men MD. The effects of aerobic exercise
combined with resistance training on inflammatory factors and heart rate variability in middle-aged and elderly women
with type 2 diabetes mellitus . ANE.2022.

Rajabi A, Siahkouhian M, Akbarnejad A. Comparison of the effect of a therapeutic exercise program and oral
administration of saffron on the levels of IL-6, TNF-a and glycemic control in type 2 diabetic women. RIMS. 2018; 25
(1):20-33.

Alison D.McNeilly., AdonisYianakas., Jennifer G.GallagherJamieTarlton., Michael LJ.AshfordRory J.McCrimmon.
Central deficiency of IL-6Ra in miceimpairs glucose-stimulated insulin secretion. Mol. Metab. 2022: 61.

El-Tanbouly S, Abdelrahman S. Novel anti-arthritic mechanisms of trans-cinnamaldehyde against complete Freund’s
adjuvant-induced arthritis in mice: involvement of NF-kB/TNF-a and IL-6/IL-23/ IL-17 pathways in the immuno-
inflammatory responses. Inflam mopharmacol. 2022.

(6V) Ve &MU_’)L&/VV&H/\ AJM/V#-\)LHJ\M JSfQ-ﬁ)r}l&sz))_g



Journal of Sport in Biomotor Sciences, Volume 27, Number 1, 2022

The effect of eight weeks of combined training (aerobic-
TRX) and cinnamon supplementation on the serum levels
of apelin and IL-6 in inactive overweight women

Amir Delshad!", Maryam Sadat Dashti?

1. Assistant Professor, Department of Sports Sciences, Faculty of Literature and Humanities, University of

Qom, Qom,, Iran

2. MSC, Department of Sport Sciences, Faculty of Literature and Humanities, University of Qom, Qom, Iran

Received: 2022/08/16 Accepted: 2022/10/16
Abstract
*Correspondence: Introduction and purpose: Today, experts believe that diet

Email:
Ah_delshad@gmail.com

and drugs alone are not enough to treat and control sugar and
blood fat metabolism of patients, but physical and sports
activities should also be added to the daily schedule.
Therefore, the aim of this study was to investigate the effects
of a combined training course (aerobic-TRX) and cinnamon
supplementation on the serum levels of apelin and IL-6 in
inactive overweight women.

Materials and methods: In this semi-experimental study with
preand post-test design; 40 overweight women were
randomly assigned into the four groups such as: combined
exercise (n=10), combined exercise-cinnamon supplement
(n=10), cinnamon supplement (n=10 people) and control
(n=10). Aerobic exercise was performed with 50-75% of the
maximum heart rate and TRX exercise in the range of 12 to
17 pressure perception on the Borg scale. Blood was taken
24 hours before the start of the training period and 48 hours
after the end of the last session to measure apelin and
interleukin-6.Then, by wusing covariance analysis test,
between-group changes were used and paired t-test was
used for intra-group comparison. Data analysis was done by
SPSS version 25 software at a significance level of P<0.05.
Results: The results between groups show a significant
difference in the serum concentration of IL-6 and apelin
(P=0.001). The results of the paired t-test show a significant
decrease in LI-6 and Aplin values for all three groups
(P<0.05).

Discussion and Conclusion: The reduction of inflammation
caused by sports activity is one of the effective factors in
reducing the level of apelin in the present study. According to
the results of the present research and since combined
exercise (aerobic-TRX) has a beneficial effect on apelin and
interleukin-6. Cinnamon supplementation effectively reduces
adipose tissue significantly, but does not affect muscle
metabolism in the same way as exercise. However, both
interventions may be used together as a powerful weight loss
technique.

Key words: Aerobic training, TRX, Cinnamon, Aplin, IL-6,
Obesity
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