SPORTSSCIENCEJOURNAL.IR  TATI-o¥aA 4l 1Fe¥ limoi— (O yby) pyle o )bouis — paus Jloo

-9 ol

JOPKB (35 ol 9 JUaS ol o5 Tdaw ) 41928 35 JoSo 8y (5 319B (i) 39 4l A gl
955 B ol ylow
T PUNERLONIN

Sbles 35 50 38 play olRdls Ly jde ¢ Sy Cu )T 09,5 (o) )g (599858 Syl Wbl )5 )

Ol sl oBails ¢ o335 pole o (0 Can )i 09,5 (28555 (Siedon et oy ulid IS -Y

ouuS

955 B Ohlow ;o PKB ()5 ol 5 5L 00318l ais20,5 B ran 5 3l ()05 b A gy pol> gl S
299> 50 i Fo Bolas Djgo 4 o3l o 5l 45 09 obles e gt (B ol e SR ool bl axel> o5
2y S8 Slalee slan oLl QBeil g lel sl lsie a plaie (23555 ollad aiils ey JLs 00 ST o
ol (g yo5 by W e 92 335 Bty g w9z 95 —(ryed — S 098 ez yo ab culs) o5 oS
90 2 50 9 Egpd Ao <8 0130 100 DaB b pgd 5 Jgl sla atin j0 4S 39 atin )3 dul> ¥ Sl b (g5lge ( ped ia A
a5 JomaS 232 ¥ (555, JoSo slog )5 il ialidl aiiing B Lo UV ST atie aSl B o 00938l ol 4 /0 atie
Lo jo alol> Sledbl (50,5 3l 5 555] goz 5l 250,57 B pae atin A Dse 4 092 192 355 y39 p,5 (Shee O+ (sl
g5yl Bg,590d55 59051 5l ooliiwl b laesls (o oamds o oo g 4525 o5 (sloosls 14 asews IBM SPSS I581 6 5
(25 e 5 JoSa e JaSa (J7S) laog ) (o Doglis 2 pslaie 4 48,5 il ly Jeloss 51 (12 0<P) 0wl
Sloog,S (solos )3 PKB gshas a5 ols Lt gl ol oolinl (o255 5 03] 51 (58555 0950 Dol oy 2 sl o
A as ols ylid azdly S job 4 050 o gme alS oplaS cuils jialS JuS 0,5 4 Cond oy )5 coled ;o 5 sladslon
S yis0 i 09925 olims Lol ol 5LeS” 31,875 PKB poolie 20l5 5 (oiste 1 easgzs); JoSo B pae 5 (55lso (o8 aiie

15 tnigs St Sl i a5 Eai 5 i S oS 5 el

Gope 5 b8 g0, Gl il PKD s ilse e s llS 65y

maghalehasani@gmail.com : Jgzuws odicms g5 Juosl %



https://sportssciencejournal.ir/
mailto:maghalehasani@gmail.com

SPORTSSCIENCEJOURNAL.IR  TATI-o¥aA 4l 1Fe¥ limoi— (O yby) pyle o )bouis — paus Jloo

doddo

O g Lisgate . cunl atdly (al33l (Sgse (8 slas lom o3l ams iz )0 (S 28 (o9 Sl (Sj S Lo @

J 50 5585 Sy lsre @ plnl 535 50 e 9 She Cle (nals (Bie (B gler 45 sbs liS paaghy 0 (VYAD)
05 5 Sl Foem B sl ilom Se Jlil aie) o ol Jelegs (saghy po (VoY) Sus, SYL il e anugs
9 5l Sl 2 (8559 Sollad a8 4 wis S )15 lacladess o (V) ) es g GISGde ol 108 Jlai 0 j0e |y S o
Og JLad Ghals ceel sjlgm (5559 45 3,5 pMlel 355 (Amghy )0 (V1) sl (i dozma (e sl oo (8 O jlew (250
Gl b s S edlel (ctaghy )3 (WA (lSen 5 (oo adlior (B9ye (B (s)low sLolas Jelse 5l (So a5 058 o0
IS olidod mbs Wb (Rl glea S5 50 (Boe (8 il Sl Jelge g anngi Sl 50 L )3 (et e
bos Gl o s A (Bgem b slo (5ilem £589 Sl (S ey el yo Gl axly S e il 4 oS el
P59 45 03,8 (15 (Bgye — ol i 2 53190 3559 Sl )90 40 LAy yo (VoY) ol Kem 67 SOl 55l (pizan
5 27 chw was Gl ) 5l (g p g Sollad S welais (o 50 ) wnd s ol el (6 F9e yob 4 WS e (slse
G2l (Bg e (8 5rlom 4 M hlery 55 15 (Bope JLlbgnl col il Gl a5 sl 205 (e 39 9 s> S
955 — B sl Lo j90 Jloil Gy Slad AalEI L s S Ml (ptghy 5o (Ve Vo) ol e 5 1o Blie jo cams o0
b g oad g5 (S5 sl 5l 55,5 39,8 slacsslen 4 WS sy VAAY) (S8 5 Tl b oo Sl 0,0 A
B ol )b o) e oS il e y0 3l Jre o Sl slacnds 5l (S L AT b w8 e iy (GYsb Glej e
@ e 5 503 (b STOTAY) ()es 5 (ol 99800 §)lom (28I el ()9 ploxil a5 0S5 jallas ( SSL S e b
Slew ol Sl Wil o Slingen gllae SISt g (Brae (3nSTmSas MIBTL (Ga Slyped 45 W) 4 )
el oSy 2ol g Loy oo (Rl el S Dl ped Sigee i wb SlE ans a5 ) (6595 Shd
Jd Jele (JLbigal s (Al 31 alawg 0 Sidgin yd Collad alifl crge ol (o Sl ped ol oo SV (St
2 Py Si5 slaglys (So¥l cpols malS chaghy 0 (Ve V)T gl 93,500 V= Ofsiansdly (8L oS
Jole Jubigasl 5 Shoe 55 S a0 Sl 0 230 )5 @dlel (Bgpe 0 Shas 0 JI8 36 5 e Jole 93 1) B9 poaligus]
2 Be T o ilem ol g 6 Khn 5o (Sl ()9 Sollad wiedgas SISE el 59 g Sl 590 3 (oot
A3l e wlgie comw CRP Lolie 5 Sledl Glagwl dddllas jo S cudlad 2 ol sals sols lis g0l wliiss
alS (55len g Do SYsb (So5d slacIlad b oy CRP clile a8 aimae oylas Sladss ;0 (Y4 ) +) o, Ken & 5055
S alS g 5 Shee 3 Sl (lilo bawgs (25559 Sl el sl aS wlosw; Azt (nl @ (Gl 5l (6l b0
B SeesSnl jlam hlew 6l plate (5559 eigred 5 99 o0 Sl JLAS 5 LB Gl po AalS suzme (S A
bzl G5 Gliee 0eail )0 (sote (R85 b pouligail a8 osls Lis (VAVY) yudgpy Slalllas aiils (oo ylas (g0 5 Snde
oo Shoc a5 3,ls (Bl 098 oo (JLbigail sl 5 olge addsi Sl b azmale (39,0 4 095 Ol Oliee 5o SRl &S o)l

! -balak ridek
2 -shaowu zhang

? astran
4 - spron
5 - gomaz


https://sportssciencejournal.ir/

SPORTSSCIENCEJOURNAL.IR  TATI-o¥aA 4l 1Fe¥ limoi— (O yby) pyle o )bouis — paus Jloo

O 31O 10) (e 570wy 99 @dly 1l S 00,5 (2 yel Comdg Ay (g el 2 Al e 1 Ll el b Jsko Sl Y
aelol @ a8 1) oty g S sy « 20,8 el |, (PKD) (o 5LuS aig s (8555 5l (B0 DIl o Fse Jalse
) 0595l 3 sl 3l Wi oo Coizmad 3,13 (S gl Wb A (g (nl WS o0 L8 WS (o0 SeS 03 5 Jshe Sl
SladsSeiy o Gorho 4 yomie PRD ats Jleb o)z 5 lazmale lo Joko 13 (olp opdle WS Jlad poiiana pé ol 4
(2S5 5 2aaie (SIS (6lo e 1 salS (mile o o 5L (g 950 o0 ledl sl 4 T glS (g5l
oS 2lygSl 5l (S g 0gd e Sz LS (s ooni S Sl solas byt AKTS ol (1550 (oo yo (Jshos 5255

el Bg e 5L Y g gl Jrouslinsd 4y a5 el PIBKG wiS o ool 1) Jlasl !
SS eg s 3ledlad 09 o b (alowdly slid 4 AKT Jlaml el ot yof j5b 4 &5l Y Jgsonl Jragilans
Sibdlad (amghy )3 (Voo V) Jlonzguds 09 o0 mulail (o559 (2 pod midred 9 SIS Condg (gl alowg 0 I8 5o
(V) (Sgyild 0,5 (a0 95 g0 melali (22555 (el izrad 5 Gludil Cepndg ((yad gl alwsg 01, B )0 AKT
B il ol b b ye (s sloali g pSojlail (ol slace] b3l slagis, sl 5l (S o)
5SS 0580 wgmine (st 1558 (8 Sl S 5 (et )0 il cnl Sl el LS Gl S
S sbo T lsie @ 55 50 ST S e SRl a5 cel (il Sl aS s G ptee 5 (i Bgme alor
3 ldls o wiiS oo ol (oMb a3Ls (g 4 5lS GulS TGl Gla ey 5o (Ve 0 F) (e o' Tgm gl oo
5 rlanST 5T G s .l oo Gglane Cilie S loys 5 (6K 10 LS Cb b oy & ke 4>
laalginess )o5 wamml ;5 99290 Slocleillad (n foges aloa 5l Casl 1ulas cnl 5l sladised Sl 15 35290 slaclellas
Pl Sded (b LS5l (o895 Sl gz wiiBlon dgr Hesn 4 GBegR 5 (T0Y) (lale aites
s 5 Gt (5l cols b Jsite by (rF0lslR 5 0o @l 0eesS 555 doadniensS 155 (e 50 9 ConloaisinasS ;55
20,38V S 0 laaulsiesS oSl By yne 9SginesS ;58 4 a5 Cuwl Slgid (y (SldloSoy 5 (o0 419205 9,5 ST, el (5568
ot 9 0095595 (oS 5ed Jold ( ples g CenlaiSsineS 595 o yllad g Bkl (raesS )9S 45 dams oo JSES ], SG ey
Py bowgi oad camlive oSt iy slesllas gla il gy a0 (Ve F) Sem 51 550 sl (0S5 cnS g
(o5 595 00 By 58 oolB (slacs Lo alex 5l e slacs Lo ;5 35 Sleys Sl wis S @Mlely s ls y agzs 5 olS
ot SlaS 5 resS 55 ogdle el 1T ke Jelsths pleand Jsoi8 b (oot U gz )5 0lS g, 8350 oole
sl 5 35915 Gi59,8 Gerly alez 51 ,S0 Slge 5 0 peys Ly o T ey i )] (85, alox ) saaze (C12 H 20 06)
g ey (o ST Slidod (0 Lad g S g lagiagh (09 Sgdoe 4 g L 0)lo S99 dgx 95 oLS o, 50
arg bl agz 0,5 Sl o500 lallie (o9 (izeed 5 By slsr (359 0T 9550 50 e el eSSl Slegl
ab> cpl Ghlad b 4 595459, 0l olerd (lag)lo 4 G (66 a3 g oS jls (2)l5e (LS slagls Aol 4

¢ - windeh

7-glut4

8 _PI3K

% - Lewandrowski

10- Souza

- Boon

12 _difeouloylmethane


https://sportssciencejournal.ir/

SPORTSSCIENCEJOURNAL.IR  TATI-o¥aA 4l 1Fe¥ limoi— (O yby) pyle o )bouis — paus Jloo

93, J)..a.al.golj.o.cb 6}‘5"” uLuJ.o_' ).'l ‘d,._cvu u.;‘m)o5u\.wwl.w:>\d.'a,_‘>u.;| )owbdbjowd asls!
b plowl 5 LS (st s PRD 5 le 2

OMRIF 995

— B olom 4 e oy sl addllas cnl o g sail 5 0503l Gl b b (27 des Spgor yil i s,
Vo Bolal g0 4 33 cnl (5l a8 09 obles Gl e (B (S SlS 1 (S g Gl Lo 4 0aiiS anz e (B9 e
Slislee 5lam ol 3l cplasas obsl g bl wges olaie 4 olaie iy Cedled asle e JLo 00 I s sgus 0
N el 39270 )5 By (2 pad g Az 05— yed =S 09,5 Jlez po sl uloy S 98 5y (S

Jols and> 12 50 0 ped doliy 0g aian o alda> ¥ Sl b gaia A Coeay (glsp (el Jold o o ped deliy (sl
S 4 /0 Aan 9 ;0 (0 g £gd aldon B Lo V00 Dol bpeo g Jol slo aan 10 4 0y (g5len Dl el 4k s £
S 0duings yu Ml ;0 90 ygo A el JSTgp 8l rolidl At B bps Ve ST atas aSol B ol oog)l
099 ol o dud> loil jo 0,5 3w AR Ve gl j0 0,5 6,5 Aa B VO L (el dnde ja aS el [S3 a a5Y

Sl Oldllas ol 5 azecs j0 .0l Sl (o)lse 59, ;0 492055 ,5 ¥-) Braes (VWWAL) 20 axles Oldlas oluly
bl g ad s Olpl JomoS 05Y5 s <558 1 JIB slaaSgy wl Dbl gy )5 (hee Ve et 90 43Sl
oS J15 55 05 (oo 00+ Jla3 3,50 jlade ar 419235 p3gy et J3uS Lulid )0 (29)ls slacsS Lo slas lastn]
(VAN IS5y iyl (ool 2 JoSo Bran 05,5 s (655 03Il 539 ()39 (e sl (2talejl 5315 b g o 5y
Celu YT S5 sbadiges 0,5 Bras old saeg 90 10 49205 105 Sol> (0,5 hoo 00 * JounS 90 ailjg, aan A oo 4y
a5 gl 5 6 pslaer bagogesl jlailed Gldl s (yed jlam cels FA 5 L3

ol YO Jow oleandon BT JlaeS cuS g led] j5a8 cilo, YT g5l ol ool b 5L 51,8 o 51 (5 505100
S5l dssSes Ve e 250 RNA gl el gl Jsl aloyo 50 18505550 05 (ewnd 5 Ot Sl wizpo 230 el () 5]
CDNA cile ab alol (T a Jopls Jolome (o (o S lado g o ools |13 PNase w5l 5l (6 le Cguig,Se o 0 &gS
s0lingo 138l 6, 5l 09290 slaudgase 85 s o b le el 2k oo 28,5 plxl Fermentas coS ulal 5,
59y STy plosl 5l o ol JyuS BLAST 1581 65 j0 lag)] ogr solais! >1hb 5l 5 0 oolaw! Genrunner
oY, 4 Real-time PCR - STy ouls aisl CDNA (55,0 b o5 lo obj)l 9 5l 000 dslad (0S5 jglaie 4y (weSae
A bl Ll 3BT g ey o Wodls (5 55laes 5 ey 28,5 plsl SYBR Green

osls Judxi 13l g o9,

13 _Pungcharoenkul


https://sportssciencejournal.ir/

SPORTSSCIENCEJOURNAL.IR  YAYI-oYaALLs VPt ybimn)— OF osbe) oyl oslod — pgws Jlu

@ o ol g apm sl slaools) A asens IBM SPSS 138l 6 5 asa o alol> @ledlbl 10,5 0,15 3 (555! gox 51 e
b o ooliil hrogi Lol 5 L yeiie (slalogel s 5 (SiSTy 5 6350 Gl Glaasls dmslre gl &5 g5k
O gl gy 2 s9kte 4 23Sy il ly Jelod (410 0SP) 0b sl Byl peanib g FaalsS (ygasl 5l eolial L laosls 0s,
oolisl (295 5 9031 5l (2955 0900 D9 (o2 Sl iz - ooliil (0 yed ep2ye 9 JoSo i JoSo 1 73S Log S

o9 R sl a8l

as ol lis @S ¥ Jgaz 4 daxgi Lol sals Lasuie b Joge;l 3Ll Curex Glo Sy g danar O Jeox o
Do Ll pme ralS plas clils malS S 09,8 4 Gl og )5 woled (o g slalSlan sleog S sled ;9 PKB gk
S Cadlgt (rizren 2Bl gl (gime 13U LS 1Sl S 3 gz )s Brae abeoly (LAY ez )0 (izres
s 51 Gl G585 5 st ST 5 led 5Tl (oo 3 ol ] S (1S ol (5L il
s sy Jlad k5 Jlab 09,5 30 cyar sl oila s carlled 5|

L Fogoil (S5l b g oges s (SHo— Vg

BMI S oy 39 2 w09
Bl Bl BlaieSile Sl el Gl eSiles
(lre (e (lre (lre (lxo

YvIve (V#Y) Yy/-¥ (v/YA) Aol-so0 (515€)  avalyy (f/AY)  sy/aA (vIvY) J s

YAIva (V/5Y) YE/vY (0/vF) Aflva (£/va) \Yy/eo (YaA)  fol-8 (YA0) 903!

0955 sz ()0 PKB (029,55 (s 9 (2355 (5950 Sy, ¥ Jgur

P95 O 295 09 09031 o 09031 Gl
P e P lnie Syl £, Sle Gl el £ il 03,5
5 st 5 it
0/543 0/71 0/720+0/05 0/718 +0/06 J s
0/094 0/789+0/09 0/793+ 0/011 Joso
0/457 0/713+0/06 0/707+0/07 c52y03 § JuSo
0/135 0/725+0/05 0/735+0/06 RgvY



https://sportssciencejournal.ir/

SPORTSSCIENCEJOURNAL.IR  YAYI-oYaALLs VPt ybimn)— OF osbe) oyl oslod — pgws Jlu

Log,S (w30 3bas (il S Ol - ¥ Jguor

0903 o KL=
S sl Gl el £ o il 5 oslil Gl el £ o il 09,5
92/5+15/3 90/9+12/4 J s
95/43+13/3 94/6+12/1 JoSeo
96/7+8/3 103/10+10/2 e g JaSeo
98/8+14/8 102/9+3/13 ort50

S5 Azl g Sy

8 Golem Gloye ;9 PKB (55 ol 9 5LeS 051S rbaw o dsg20 )5 B pan g (g5ls0 0),9 atba A 150 U ol e o
S 5 5 (ol o 308 (S yed SSTgn g5 SIS D50 (VIT) oSen 5T 1550 basgi a5 ol 50 05 (B50
05,5 1o L a ol lis U1 glaasdly wis,S sy |y b g Sl odlas 4o AKE o5 ole sy |y (o508 - selicia]
il clramily b a5 ats eols GLis Isli gd ;0 glbog S 4o 5 o ool Lis PKD gy AV ial3l S 5 o yel
PKD 05 0l 595 1) (5598 —(haliitl oS 5 5 (5598 (a3 1S (V1900500308 slaeidly L (roimod S gonosn >
Sedige PKD 03 b Ralidl el (5,08 - aliinl o oS 5 o ped S 0,5 Olgie GLL 50 )5 gy ) oy 05,5 90 0
b (508 (559 aan 5o a5 add oyd (ialBl pl (Sleglie (a3 09,5 50 g 0l Su Il i3 DMas By mle )0 aS
SR sloan T3 e sl 4 cpiton  SIPUT S 25 JJo 0 (oS 5 09,5 ) yidon (B9 m e Cnss g yl> gl
lge GEALS S8 e 38l g (lem e 4 (e L GRS s a4 ol laandl b mls [l Slsteenl wuls ol
bl 093 5SS e sk 2 15 g elled 5l o2l (e ool S8l gy b (V04 0) S 57 bl
adlas b (Ve v o) ohlSen M alilor Jy codls o) coimn ialil codlad 51 Gy S8 (1S (oo glas 45 aials
sialojl (slaog S 0 SLS (1) ml o ls (dre gl et dowdly LS 1S msba 2 1S (g0 9 15 09,0 lacdlad
3o &S Wols las Jled g oolel o e (g9, sRdod [0 3 L Sen g wolS Cenl gunen Jols Bl L aS W50,55 cunlis
G5 b a8l ged oy Lewdly LS 1S 50 6)lo (ime 3Bl 010 Sl (95 (Bran ST S Tae 9ojs PO L (g0

14 dsuza

5 - Kazior
16 - mileyas
17 - gmartas



https://sportssciencejournal.ir/

SPORTSSCIENCEJOURNAL.IR  TATI-o¥aA 4l 1Fe¥ limoi— (O yby) pyle o )bouis — paus Jloo

WS argd Olidisd jo 1) seym U LS 51,8 Dlinss )0 1) gananli BYo wilgy a5 lelge aloz 5l all oo guen pol>
osilos 5 55lsp Mt (slacelles el (gl Soge)] cialuSTas 185 sl 5 b Soge;] Folol s wiunlled Sto wias
S8l 4y ol 5 aleST HLad ay o Sl 4 (Ve o o) GlSen 5 Lug oade 4 Ll 05 o0 33T oISl ags crge sl
Cusll O (eleST b Sod b o9l plnil plaie Sjgo 4 ()9 axlin 5 Ced bgpe clid ud 4 LS b 4 (Jobe
el LSl a5l 5 e oo 3l 5 31 2 ST i (68 ol il i 5 5 355
b ilasT lid asls g o)l (il Slands 5 njsiol (55195 g s ;0 45 Sl ol 3l alaz 51 5LS sl S
zo> OBl Sl Jobo o) slad o5 b (203 sl a5 Al oo aiine (V1 A) LS 5 GrtgS U 09 oo

Syt sk 5 S ol S
Wyo d (5sie 5 oS sl (B)lse Juds Ll ojlas g (lalS 4 ile &8, sl pose St ()l (B)lss bl o)l
PU b oy 00lgils 5l augzrs 5 ol iS5 plowil abgy o 15351 99 1 49205 319550 5o (hekod 3S ailen 5l (59, (092
2 oogdle Cowl gz 0,5 ol 5 5,590 oole (yegS 95 O co 4Ll TUrMeric wodSl oU b g™ Kol LogS )5 ol
S 55,8 i) e 31 S Slyn 3 ey B 3 W (i ol ) o st sl iS5 onsS 5
O 9 095585 (S e (o e(resS 55 Jre (5 dlge by pe drgzo ) 55010 D92y drgz 05 oS ey po awlis
obo ;o5 59, 5o,k 95 ol ole ;o )5 (oo B0+ (lie 4 lilocy cnl )3 olo 99 Doe @y (0095555 Bran Cewl (uSgte uo
T sgest 00i2355,S5 153518 (NF)KB glan ;5556 e Gk 51 eosSys8 457 ols (Lid 55, 50 5k aws 0,5 (oo 00+ g0
3335790 oS 595 &S Sanl (pl 5 (S (V00 9) 52 (ctwg laaidly 09d oo Ll (pUgle ol ol oo
oz 5l el o milo @ 1) Sigand] sl b3l (al wiSie e 1y U5eaSTod 5 SU5enS sl @31 @520,
3o GLas (Ve +8) ) 5 mjo¥ (loaidly S (oo Jood DB gty 9 bt i (eiSal i e0ig o el
ey ) 3 Sl 5,18 5T ol ol g 5l st tadne 5 85 ol (558l 05 155 S5 05 45
O 4 428 b S oo 6 S ol (ST O o B0l g 5l e SlanST (ST ol s 4y (reesS )5S oS wes e LS
Rl el gz )5 Al j5 S ailSe 5 (AL 9205 po5y letlas STl (oS dy oo S5 4 Ol Sl o Slge
oS 5 ol £ 55 5 o i A e Spnge | S| S sl 5 5isn Gt (ST
5 257y) 3l eolitul (85,5 Dlalllae alags o Lol catdndy &j50 55UsS Slacs lon 5o (2l sloyeS L zslaw 5 a2 )
590 ol 53 i et 3 352 IS oo (3 45 oy ol 5 ol 455,55 ool 0955 PKD 5 i il s o

2,185 0429

ol ol as cunls alS S 09,5 4 Connd rog S slod j0g slalslae sl 05,5 oled )0 PKB zohaw IS b«
] a3l T3l 5] Cadlel aimas (dlad ()l e )_..>L. LS oS b G jo a0, Bras el o g
s 0uile;d llad Slasm w31 cnl BRI s (5l (sme DS B5b 5l wsled S5l oo o clled lmy SLuS (S

18 _ Curcuma longa

" 4979,
2 _TNF-a


https://sportssciencejournal.ir/

SPORTSSCIENCEJOURNAL.IR  YAYI-oYaALLs VPt ybimn)— OF osbe) oyl oslod — pgws Jlu

aals S8 S S 5 st A b eils 15 092355 108 5 S3le npeT Stls 39z Jlab a5 Jlab 095 93 o
(238,55 plosl Mol a8) Ledg)ls 09,5 L ol o 4192235 )39y 1 (om0 9 iy (2l 53 5 @y 9 Fiion Slalllae plowl sl
5 ood Gl 5l Sl mls Cua gh (atuie oslitul 890 JoSe gy SIU 098 oo drogs 15 Koo sl plal 3 Sles
e $l2y5iS B 5l (S aS ailyg) 4085 5550 4o Grizrad 09d @bly Az gl 9550 Wb gun Sldllas jo a5 Wil oo ped Do

D J S i b wibige

P gy

S JlS woges SLle SeS Baams cpl Qalize Jolie jo aliols oS oli;;;.,"uﬂ Jes g2 9 Bubod LngLgbs.cﬂ 3 alwg

.M)‘é |)

&L

Ol (SN 5 S ke oA losle Slez Sl jlea L plaselle (S5 adsl slo cudlie L VYAZ) L il el LS Sgaie

Soho duted (Shn pole olRadls ¢ (Bgpe (B llew lp O 292 Jpel 5 (eglie (e g Sudlad LSE L (VF ) olnasly gaent gl LS
.Q)'i

“059 Silg S (Medl m palen. Bgpe 9 B Cdl (B39 e B (VF YD) B S (e el G

eloiz] Gimgny s S 398 5)len 4 s Bhlers 50 sy oo 5 slsn (o il (22355 mped Sl OTAY) gz (Sho an o
Y ojlad - VTR ol

3l i pole (Bore (BB Samd 4 die 350 50 995 e 9 e Gloj Il Aslie . OYAT) L Ly Wiglaly 5 (e (B ¢ el (2o
ol Sy pole olSiils ala

4 Mo e 50 Sgitans 95 LS (59 AL 2 g5 (St JeSe il OTA) . pledl (SOl Jogi 015 (Sl « g (o0 axlss
Sy she AlLS oaiiS sge ugs i

Blake G, Ridker P. Inflammatory bio-markers and cardiovascular risk prediction. Journal of internal medicine. 2002;252(4):283-94.



https://sportssciencejournal.ir/

SPORTSSCIENCEJOURNAL.IR  TATI-o¥aA 4l 1Fe¥ limoi— (O yby) pyle o )bouis — paus Jloo

Lira FS, Yamashita AS, Uchida MC, Zanchi NE, Gualano B, Jr EM, et al. Research Low and moderate, rather than high intensity strength
exercise induces benefit regarding plasma lipid profile. 2010.

Astran, P. O. (1987). Exercise physiology and its role in disease prevention and rehabilitation. Arch. Med.
Rehabil., 68, 305-309

Shaowu Zhang , Guohui Yu , Maohua Ping, Qing Du , Xia Gu .(2024) . Effects of aerobic exercise on myocardial injury, NF-B expression,
glucolipid metabolism and inflammatory factors in rats with coronary heart disease .Department of Rehabilitation Medicine, Wuhan Hanyang
Hospital, Wuhan City, Hubei Province, China .

Spruit MA, Gosselink R, Troosters ,De paepe K, Decramer M Resistance versus endurance training ,in patients with COPD and peripheral
muscle weakness.Eur Respir J.2002 Jun 1;19(6): 1072-8.

Gomes F, Telo DF, Souza HP, Nicolau JC, Halpern A, Serrano Jr CV. Obesity and coronary artery disease: role of vascular inflammation.
Arquivos brasileiros de cardiologia. 2010;94(2):273-9.

Brunce, A. R, ET Al. (1977). Differences in cardiac function with prolonged physical traininig for Cardiac rehabilitation. Aell. J. OF.
Cardiology, 40, 597-603.

Wende AR. ONEeill BT, Bugger H,Riehle C, Tuinei J, Buchanan J, et al.Enhanced cardiac AKT/protein Kinase B Signaling contributes to
pathological cardiac hypertrophy in partby impairing mitochondrial function via transcriptional repression of mitochondrion — targeted nuclear
genes Mol Cell Biol. 2015 Mar1;35(5):831-46.

Shiojima I, Yefremashvili M, Luo Z, Kureishi Y, Takahashi A, Tao J, et al. Akt signaling mediates
postnatal heart growth in response to insulin and nutritional status. Journal of Biological Chemistry.
2002; 277(40):37670-7.

Lewandrowski KB. Cardiac markers of myocardial necrosis a history and discussion of milestones and emerging new trends. Clin Lab Med
2014; 34: 31-41

Souza CA, Garcez-Leme LE. Evaluation of myocardial alterations using the enzymatic profile of elderly long distance runners. Eur Rev Aging
Phys Act 2006; 3(2): 91-94.

Maneewan C, Yamauchi K-e, Mekbungwan A, Maneewan B, Siri S. Effect of turmeric (Curcuma longa Linnaeus) on growth performance,
nutrient digestibility, hematological values, and intestinal histology in nursery pigs. Journal of Swine Health and Production. 2012;20(5).

Boon H, Wong J. Botanical medicine and cancer: a review of the safety and efficacy. Expert Opin Pharmacother 2004; 5 (12): 2485 - 501.

Khajehdehi P, Zanjaninejad B,Aflaki E,Nazarinia M,Azad F ,Malekmakan L, et al.Oral supplemetion of turmeric decrease pressure in patients
suffering from relapsing or reflactory lupus nephritis :a randomized and placebo-controlled study.Journal of Renal Nutrition 2012;22(1):50-7

Pungcharoenkul K, Thongnopnua P. Effect of different curcuminoid supplement dosages on total in vivo antioxidant capacity and cholesterol
levels of healthy human subjects. Phytotherapy Research. 2011;25(11):1721-6.

Bar BK, Stephanou A,Knight R, Latchman DS. Activation of protein kinase B/Akt urocortin for its ability to protect cardiac cell against hypoxia/
reoxygenation — inducet cell death .J Md cell cardiol 2002 Apr 1;34(4) :483-92

Kazior Z, Willis SJ, Moberg M, Apro W, Calbet JA, Holmberg HC, et al. Endurance exercise enhances the effect of strength training on muscle
fiber size and protein expression of Akt and mTOR. PloS One. 2016;11(2).

Milias G.A ,Nomikos T ,Fragopoulou E, Athanasopoulos S.Effect of eccentric exercise-muscle injury on blood levels of platelet activating factor
(PAF) and other inflammatory markers. J Apply Physiol 2005; 95: 504-513.

Jamurtas A.Z ,Fatouros I.G, Buckenmeyer P, Kokkinidis E, Taxildaris, K , Kambas A. Effects of plyometric exercise on muscle soreness and
plasma creatine kinase levels and its comparison with eccentric and concentric exercise. J Strength Con and Res 2000; 14(1):68-74.

Close GL, Doran D, MacLaren D.P. Eccentric exercise, isokinetic muscle torque and delayed onset muscle
soreness: the role of reactive oxygen species. Eur J Appl Physiol,2004; 91:615-621.


https://sportssciencejournal.ir/

SPORTSSCIENCEJOURNAL.IR  YAYI-oYaALLs VPt ybimn)— OF osbe) oyl oslod — pgws Jlu

De Souza EO, Tricoli V, Bueno Junior C, Pereira MG, Brum PC, Oliveira EM, et al. Theacute effects of strength, endurance and concurrent
exercises on the Akt/mTOR/p70S6K1 and AMPK signaling pathway responses in rat skeletal muscle. Brazilian Journal of Medical and
Biological Research. 2013; 46(4):343-7

Vina J, M.C Gomez-Cabrera, A Lioret, R Marques, JB Minana, FV Pallardo, and J Sastre.Free Radicals in
Exhaustive Physical Exercise: Mechanism of Production and Protection by Antioxidants. IUBMB Life2000; 50:
271-277.

Nakhostin-Roohi B , Babaei P,Rahmani-Nia F, Bohlooli S. Effect of vitamin C supplementation on lipid peroxidation, muscle damage and
inflammation after 30-min exercise at 75% VO2max. J Sports Med2008;12:33-44. [in Persian].

Peter R.Holt MD,Seymour Katz MD.Robert Kirshoff .Curcumin Therapy in Inflammatory Bowel Disease:A Pilot Study. Digestive Disease and
Sciences.50(11):219 1-3.

Jurenka JS. Anti-inflammatory properties of curcumin, a major constituent of Curcuma longa: a review of preclinical and clinical research.
Alternative Medicine Review. 2009;14(2.)

Lev-Ari S, Maimon Y, Strier L, Kazanov D, Arber N. Down-regulation of prostaglandin E2 by curcumin is correlated with inhibition of cell
growth and induction of apoptosis in human colon carcinoma cell lines. Journal of the Society for Integrative Oncology. 2005;4(1):21-6.



https://sportssciencejournal.ir/

SPORTSSCIENCEJOURNAL.IR  TATI-o¥aA 4l 1Fe¥ limoi— (O yby) pyle o )bouis — paus Jloo

The effect of 8 weeks of aerobic exercise and turmeric supplementation on creatine
kinase levels and PKB gene expression in cardiovascular patients

Bakhtiar Hassan™, Mahboobeh Ghorbani?

1- Master of Science in Exercise Physiology, Department of Physical Education, Lecturer, Payam Noor University,
Center of Mahabad.
2- Master of Science in Exercise Physiology, Department of Physical Education and Sport Sciences, Alzahra
University, Tehran

Abstract

The aim of the present study was to investigate 8 weeks of aerobic exercise and turmeric consumption on creatine
kinase levels and PKB gene expression in cardiovascular patients. The statistical population of this study was
cardiovascular patients in Mahabad city. Among these individuals, 40 people aged 40 to 55 years with no history of
regular exercise were randomly selected as a statistical sample. After medical examinations and filling out a consent
form, these individuals were divided into four groups: control, exercise, turmeric, and exercise + turmeric
consumption. The training program consisted of 8 weeks of aerobic exercise with a frequency of 3 sessions per week,
which started with an intensity of 55% of maximum heart rate in the first and second weeks and increased by 5% in
intensity every two weeks until it increased to 70% of maximum heart rate in the last week. The supplement groups
consumed 2 capsules daily containing 500 mg of turmeric powder for 8 weeks. After collecting and entering the
resulting information into the IBM SPSS software version 19, the raw data were analyzed. The normality of the data
was confirmed using the Kolmogorov-Smirnov test (p>0.05). One-way analysis of variance was used to examine the
differences between groups (control, supplement, supplement and exercise, exercise). Also, paired t-test was used to
examine the differences within groups. The results showed that PKB levels decreased in all intervention groups and
in all groups compared to the control group, which was not significant. Overall, the findings It was shown that 8 weeks
of aerobic training and turmeric supplementation had a positive effect on reducing PKb and creatine kinase levels, but
it was not significant. It seems that the combination of activity and turmeric supplementation has beneficial effects on
body composition in the long term.
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