% e Al
N e

Sport and RO
Biomotor Sciences (55> ) pale

SBYT p (29U 9 (09I Ogad 9O b (S oo e S HI 313949 duylio
(e s S 2L 9 (INas cuwl S el ( JMas (S b

4 . \ N
NS o) mealpl ey JoS
Ot el o ¢ ool 33T ol&sls ol i s o 5355 (855 5mb LLokisl-)
Ot e oDl 13T o255 (Olien dls ¢ 5355 (850 b SLokiwl-Y
Oldad Al s oDl 53T ol (S g g0 3 1 Dl sle e oDl 3151 o235 OLLE et plal Dok (Oles 1 g ok 55 SIS

Email: zarrinkalam@yahoo.com
VEVAN VEOV VY (sl s

onS>

“
dlie w addllas cpl 53 el 03,5 it 35 4 1) OlapsasS a3 dS Sl (Ve sage 5 SG plinl 5555 g 1 SuR g daulle
Olyz 3 Ol ot 3 aE ol slagasls ( (Mie (556 S55S 5 sls 5 sl oped 53 4 (5% Yorn BT
| oS s

R SIS VYN Guesg Gasls 5 LN VEEVAY s o Sle L) S350, e Ol e Yo s il pligy 9 o) 90
03y s s 5 L o3l JUaS) (g2 Yo v gLl a S S aslinad L LSS S e s 5l g Latla b g i Ve 0 S gn s (e 5o
W o Sslen 5 S pes alptm Glad sl Lo S 1l oS als Gl ol 5 sl 655 53 0 1y e kS VE Sl 4 g,
wlow 055 51 ey sl £A 5 YE lolnl (3 Mae 6B (S5 S Ol 5 GLSsodas SSY 5 5LS 101,8) Shae conl glaasls
b a5 e 3P/ 0 (g bl e A e3linl bl SIBT el oS5 sbaaslil b il ly Lo 0ga3T 51 S 515 (6,8 e3lil 550
3 4 S ot slad s Sl 1 e ol YE Ll s (bl Sl 05 S 53 53 el sla e Ls ladBSLs
ot ko L 5T nl (B S0l 05 S 53 o 3 SUSasdas SUSY 5 5S G818 L 2l (soblee sb 4 sl 05 8 55 Culad
3 05 S > Shas S5 Ulpe ramen 23 i sl 05,5 53 SIS G51S Rl Ol Ll S Iy Gl es 8 5o e o Zulab )
2y sl e S 5 i

S otelml bl o Oy 05,8 55 w53 Mde ol 5 it lagartls sl ax ST 48 5l DL S 15 paSdaais §
2y e S S Ol 5 Ol g 9> (P (A (S8 Oljn (Rl31 5 sl 0 o s 3l S0 4 S a3l D) s i

Olgr 5 Ol sl Sl o5l b ol (s g L) 5155 5 s sualS (s LAG 51 g

S 5S wdo ol Olas > S e b 55y ki PRV
S Sl 5 (Dl b ol 4 (e 550 Tl g Ve Jle s (DOMS) ks ¢ ol S5 5
b S L e s S b 4 ao g ol (Y L)) Ll Sz 3 Shae 0315 Caws 515355 4 e & A o
DOMS ciSar 55 slag) s ol o5 Ail o oot 53y e sl ad Sl 5 e Cell VY S0 el

5 s Sl ol (e b (SSVal Al

Gl (8 1) 55 sl O sy sl 1, oLl

JUs b 555,08 5131 55 2in DOMS Wil (g kil 8 ; aglulgﬁ Onset Muscle Soreness

VY Ol 5 5l /YA b /Y o5led /a3l Jl S sy ke 5 SAoos (Y1)


mailto:%20rhm@semnan.ac.ir

IS 203 5 s

sl el ( Dlde coul 55 Ssls s (Losls)
s slac e 3 o5y 4o L ol Cilaze
tf LJASWWJ)A A o (S Y o ey ooy
S e Sl S sl sl 0l Gl

e bosls gl Odal (s ilate sl
ej:_«ijéd_z(é‘)_ur“" Cl_ﬁ)\) Ju_,.“ 0_95 Ll L;.:&\J,.«
LS 51 8) s ol sl atls sl 5 sl
e la asli s DOMS (G5 ,0as olsy
Lo gl da b 55 e sad 5dS) oo ot
s i e Ul Ol 3 (e oo 5 s 5

sk

by
e Olpal s adS ol Guiss (g bl anels
L) (s Ol ey T sk (ks 350 Olbes Oliws e
o355 Lasrld 5 JLW VVEEV Y o Sl
S aiped Do (mpr o p SAS T /TEV Y
LI Ol Ol el 55l w5l gl o e i (sl
Oy e e 5 G s (a5l S
ol 5 i5 JelS b il plls 5 b Sssesl o
Ll s 8 dtl s s g3l cplls 51 iass 55 oS 5 4l
= sl b el Sl s Sl S el A Sode s
2238 Jlo 4 53 gsasl ld who ol s iy 5 L
Sla el il o8 5 e 8555 el 4;;@ e
S 33 Lasssasl 63 ,Sae 5 (S5 5508 (S e s S
S b s 8 5 Sl s (S 5 5l
Gl a0 =S F o o 4l Sl
L Lagssesl e csle $A.03 S 5551 YMCA IS5 5
o3l JLESl gl o5 (5 5m Woe e gLl ay KU Sl aslina
ad 33 Y 5l ey 5 05,8 OLSe 53 O e Ly s
o il 0 Lt 5 C B 0l s ol it (2
Csby dess 5 (esedw 403 V) Sl a5 ol pen
Polar belt-) sl o 51 ds S ol (Ao )3 £0) Las
3 e As S eslen il B 0L, i g (Japan
Slaasly i 5 0Ll o5 53 53l g3 pe 3T 3La0lSS

(0) AL o.)...i\.})\f)'bl.gjfl?dl L 00 oS 355 skl e
LS cl placled o 5l 2,50 S clad (b b
SVl G 03 035 s 3 5 Do WA oS @ s
ol Ak il 5 e il e laaals sl
sl e ol 155 5 oLl Juls oS 658 5l Ol
b o 1S SLBLEL LY V) 555 0 SOa 53 ol
DOMS sloml g (553 sl (S oo 1,555 oL
oo e oS 5l ol il (S5 s BT M) Al e
SR IR P P RIS I PR T FCR P35 g
30 4S Gl (G55 5058 o il ULl i
e s e el 3, Sas 0 S
Slils lad s ol il laesle b cilie
Gy S cilie Ll 5 A4S e eS| sl L
s w3l 5 Lo S e S s gl e e
oP el g any () A)JM&!M Ol s 3l
L el S Sl Sn alls e ol
Ll 5 48 ol (IS LSS AL el 255
b glac s s b ol (S Jasme (515 2
() &S el sl Sliwgon ¢ ayl oS
SOlas S8 sl 0L wie) 53 48 8 &) s Slalllae
LBl o Ll 3 el é_dti_uji;}ﬁ b 5l e
Gl o ls o b 5l s 25,5 slacdls (1)
has ol dn i ST sladoly 5 I35 oLl
DL OLan 5 (s nr s cnl 53 (VY) XS o ol 3 1,
Tl s L aads ¥ Sde 4 bl 53 O s 45 Jisls
Ll glagas s (LI e o o3 B 0L S A
Celw Y8 U Og glacawsSI 5 C RSy o L6
) 35 00 4 Oy 58 53 Codlad 51 ey

23 Jole S s DA (Dol S sl e s
25 O08) ol (2505 51 AU eal S e a3 S
L e ol 5 D] (a3 U85 aids £0 L S 5030
0 JLs wud sl iy Clhe 4 VO2max Lo ys A ol
o) 03 edies oS0 Sl rale 3] (V0) 4 Ao s
I o ol S el il 5 4 45 2 2y e
g Oy 53 a8 Ol s dlae 5o S ol 4 s
Al S Sl E e s i 5 G5 e Ol s
o gl ol 4By L O b 1y 055 Ll Ygans

u:iL:’ t)_. w\ﬁwwﬁo\w ag.lié 3

(W) Ve Ol o ﬁlﬁ /YA @Lﬁz ARSI" /VJ.S)LH Jlw

S pde 5 SO



Ol 5 Ol 53 sl 5 e ol (gla astls 5 (g Yoo plis) sl 5 asls 553

J.J_;QS)FJQMG)JALSJZA Sl Ve b sl eslanad
5555 Ol (55 el i) Vo B (55 el
EDTA-K2 55l al ) 55 st 6L gad i ok
53053 Y ) Laas 5as 05,5 50y Sl 51 g S sy
—V+°C les 53 (Eppendurf — oLJT caids Vv e 4 4ids
Jas 5 e S0 (S5 5len e it s (eSS
Cell ol jleslil Ly L s 5 W b g5 581 da
e g ged gy a cpl i8S ol MS9 Jae Counter
o S o8l S 5 Ui SlSY Ll (6,8 o5l
3550 LIl 5528 Ctlu AMS 53T 5 olSas L Szies
5 45 S o

bl sl

YY w53 SPSS 5l o 5l L asls kot 5 453 5l
Ol s Lol 0352 o dnb 1 g 3 S elind
SLas3 bl b olsls Jobows O gasl 1 eslizal b (S s gl
wtls 258 055 5 S w4 ST
osls 5 s 4 S La s e/e0 S S s e mlan S

L oS Slet s Gl il g 4 L

basl
Wi b)) S e g 5T Glaastle oS sl olas g el LT
3 (0L s o Y 5 Ol e DL 035 et
Sl 05,8 53 o el LB 0L, 5 ool b b
Yoo 5 You gLyl 53 I8 Ol Olge bl sl

OV Jsd) 35 sl 05 S 51 i sasllieg S 03 (5

S o5 ST 5 sl e S (3 Shes 5 (S a5 3T
Slaos S o3 Shee 5 S ta s 8l Slasiie Lid w55
el 0 03l OLES ) Ui s andllas 5 50
j\@ﬁ&\uuﬁjlﬁéﬂbna_@\);
As 3 0s e ¥ Olie 4058 5 a sls s ses
Vo ode ao il s 4 S kil cunss s b S 1T
C\uﬁwiy\jgpﬁﬂjuﬁ\b«masf@g
oS wls S 43 IS o e 5 238 plonil Laly 5 45 VL
53 plame S plSn led LB 0L o s 2 ST
e B 350 Cdls (5 e Yrrr 5 YO CL&J)\ Lyl i
Ao Sl il 5 Ay gl (el 0, S L AE (5 S sll
05,5 55 Lol iz S OS> 0 Al v w4 A g O 50
O ol Sy o3l e s kS a8 O350 5l o 0
AT kS Y o5 il ol S Sl i3
\Jﬁdugwljzﬂlai:};\‘a_g‘j;a\“nCw)lqo.)u,»)l:
Yorr sYoue sliil s gley 058 plKs LB 0L 5 S
vmCusj\)-\guiwgwu.uéﬂfgwgéﬁ
Ok 51 oy 35 oS VEL il g2 Tor e B g 5%
Q,QT“MG)M(&J;.«%HCL&JJ)»,SM\;@&@;;@T
o ol VY 5 Y8 s S dstt s o geil S 1o )
Lo 53 68 0% Ao weslex 5 s (5050,
Ol A oLl Ll & 5 4y b s o251
(VAS) S, ol S5 ol Ly Dlae [S555
33 a3 0l ol 5l e el VY 5 EA WY E ol

L—Zgi')) Q—_’.‘)J (\-\> C~—9)§)l]_9 Lé]—,*.§°)‘-b‘ 3,90 a};

Al 3350 (S 09 5 (65 Khos Cud b 9 K siogy9 T Dlackin ) Jou

ol 098 GPslas 0,8
\7/-£E/AN \7/\EE/YY (J Law) cymtss
\7O/FA L Y/EY (b2 ZA EREVANS (o silw) A8
b7/7Y £4/4- OO/YA =\Y/\Y (PSS sk8) wis
VA/AY £ /4 V-/V0 £ P/ (200 ie 2 5 5LS) i 0355 Ealis
EV/DD £ £/4Y £5/0Y £ B/dY (teuibs) ol Jaxe
IYARER A7 10/¥d + ¥/4A (oohee) UL i gs 1) (2> 4V
VEQEYY VEV/E £ -/E- (e sinsiil) WL @laie m b
dY/dE£4/7Y 7-/Ya+1€/M (435 )3 55 S i) o) Solgt = b
YV/EF £ € /Y £5/Y- (G0t -+ glispl ps ) byl S8 Gl po
VE-/A £1V/5Y WAL £ (4233 )5 ay8) wllsd B Ul b
B AR ETA T INAEN (%0 YO+ + glisyl ys) adB by
VAN AEL/Q K VVE/EEN/Y (B p5a¥ - - - glispl y3) ol b o

P<s/e0 C]a..:): Golsbms BNl el 05,5 4 s Jhalie sl GLES %

Ve Ql}‘...ﬁ)'})'ﬁ\i/"/\ &Lﬁ‘/" a)Lo.J:/rkA)Lqe Jl

S ) e 5 o5 (YA



IS 203 5 s

o35 Odal ol 4 el 3 W b 558 Olpee (F=0/0 04
I PRINC QTGN [P ST [ - SPUCIUR I PY I SR §
Ai edalin (g bolas uxd o3l 65,8 o3 Ll (P=/4))
oo sler a3 S 5 o S sl bl cnl s
Ol (F=oNYP=0 V) il (gylslome gl Jiags,
G b 51 e sl Y8 asls o5 S 55 La b s 558l
P=r/vv)) Cal 2alS ds s 00 Sl e a5l S
055 53 m SRR e sl A 3 s b si) Ol e
s 25,5 03 Dlss Ll L(FEY/NP=0/E) 555 lalixs
o el YE sl 05 S 55 W sitd Ol e 45 305 OLES
oalS oblise b Sl SIS @ ol W

(P=v/Y) sl

Sl (sl el eals QLIS Y Jsds 5 S shiles

G s e 31 elaS d 53058 55 w53 bl S
53 B s 31405 L(FEV/YP=0/Y) o3l (6 lsbins &oslis
53 a5 Sl Sl S 4 ol Ol by 1 ey doliBl
53 ol ol Ul s iy Gl s fsbinn b 5 4035
A Comed ol O o Slad Sl el A 5 YE
Moy alS (olslne j5b 4 b Sl ey sl 5 |3
o el TE s L a8 el sl 65 S 5s S
3 gt olslime e 1 ey Al 4 o ol
o s Tadms (b 51 g sl A 53 Wl (P=2/0Y)
2 03,5 53 e 03 s s Ol (b 58 aly
P=2/AY) G il Sl 6 Syt e e L

98 & el ol 3w cslo £A 9 TE com Aol ¢ 1S 50 b Ld9i 19! § gl dd 19 ¥ g5 b uwgT (ylod puSle ¥ Jou>
S35 9 (P9I (95

3= waclw EA 32 wclw YE Az alolall Ju 09,5 el slad ol
Yo/E0+4/0 T YO/7h £Y/E * AAEN/D AD/ =Y £VA/D RSIRC (s 55
AZ/AAEN Y/ e/ AE/AAEN - /Y YA/YY £10/Y ol (s S0 03 Ul )l 50)
DE/Y 1 E/A EE/Y AV oY/ xE/7 DM/ £\V/E ool
(3u0)3) La 4 )5 95
EV/% 10/ EY/d x5/Y EY/A /Y EE/Y ENV/Y sl
¥/ £P/ (VAESZA o V/tE/A ¥/ -£Y/E ool
(2003) o J4d 902 55l
V/-tv/E \ZAES7AS \/-£7/7 Y/Y £V ol
Ya/Y +£/4 AA 2 YA\ £E YA/Y £4/) PSRV
(290,3) Ly gail
YA/E /Y YR/ £V YA/N /57 YY/7 Y/ sl

P<e/e0 ch.w 53 Golsbe Gt L edlad 51t oDl 4 o lsbine ol wlis T e dles A8 Slsbae ool Sl %

YV Ol a0 23l 05,8 53 5 deo s £ Ol 4 o5l 05 S
4 gl 53 LS 0818 R Ol 8 Iy SRl Ao
g 2l 0n S Sl iy eslliey 8 Hs Sl
T 03 oS 53 o 3 LSk SSY ol ke
P=+/8) cilu (glslame ol (Ragi ol e 51 SO
oS 300l ol 4 ey 3 T cnl e (F=0
s P=2/0V) 5 S Iy alsl a3V Ol el ) 50
Sl o33 V8 Olses 4 oslS oy pn 0 Ol ol Sl
5 Y8 e, S 53 a5 3Uis,das SUSY (P=/0)) 5 S Ty
(1 Jser) il mlan b 5ol lad Sl ol £A

il ol e £ 05,8 53 s ses Ol
Shoasl s 55 PRV P=/Y) coills ol Jhass
gl 53 Sollne id b Sl L e o L)
Ol e A5 0 daliie 038 95 8 53 O g (o IS se
Gl b 5305 S 53 o 03 5 0 o Ssles
05,5 33 ;a5 (FEY/AC P=o/NY) Sl (g lsbas sl
W gy el ol @ el 53 (5olsle S
EA 5 YE iy dsld (U3 3 5LS 518 5l e
Sl (g lsbas sl 05 8 55 w03 Sl Sl el
Aol )3 gl op S 5 5l () S (FY/Ec P=2/0A)
deon 80 Ol i b 51 8 4 cd b 5l
05,5 3 lpl Sl b aS s Jb= s ol L il
iA)))LL;Oé‘chk_NW.QJ—: Ao s YA sl
03 Sdld sl e el YE 4 cos Sl 51 cela

(Ya) Ve uLL.‘.AJ K ﬁlﬁ /YA ;E‘:L-'-‘e A AJL;.J /Va.\)l.g Ju

S ) ek 9 Ao



Qlﬁ};glﬁﬁw\}"gwwiéuﬁu)&ﬂhu Cw)l‘;jt.:)@ﬂx 35,4

0955 93 o 00 B9 R Al fol e 00 (95 S el Ol i VY Jeue

S webw EA Az oebw YE = aloldd, s 09,5 S sleals
\O/\£Y \[JAESS \0/\+0/)\ \0/\+0 o9las VNI JUVY
VENEY/ VE/NEAN \O/\£Y V10 ol (idows 2 p)S)
E7/YEA E7/vEE/Y E7/vE4/Y E7/YE4/Y oslas e F g3l
LE/NET/Y EE/YED/D EO/Y£Y/\ LO/YEY/Y =2olis (2903)
VWAEYAAN dDE/VAEF/7 *T A AVARLET VAT AEESFAVARS =o9las LS sl s
\7-£VEF DAN/YYALY/E *F EYENFEEY/Y * YYE/NYDEN/E =2olis (O3 03 Hall e 3als)
Y7E/VALY /7 YZV/Y-£\V/E Yag/Mxa/y. * YOY/A£A/Y - o9las B39r3u3elsY
IREES¢43 YV\4/7E£Y/A YY#/\\QE7/Y * YY1V /AV£1 /D 2ol Oad o> Jloll o 3als)

P<«/v0 C]Q.a)} Sobslie bl L mled it Al 0 s lsbine sl LS T led S8 4 el bl coslis Ll #

X85S ylrme ol 0,5 T ol (g loline j5bo 4 058
VY ).b 9 \)9_.3 QMTU‘)L )l o= MQL...; Yf 05; 5.) ).Q )o
S b b a4y Lo cudld 5l e el

DOMS
S RN WA O ®

Ol D50 Ay (gaglaS 09,8 53 (Ki8sS (e
u‘)—-uﬂ (\ )‘65_9.)) Sg— Ju_....u.) @9‘_,.: 05)5 A S
3 osel om0 gl 50 09,5 93 po 0 (e  SubgS

S RETIRVIEN E), FRCE YRLAV V) & QCE FRLAPIING  NE TR 4 |

&55}5 lisko J")o 39 ‘53505 9 @51.6 03; 39 gs’M ‘SPU ﬂf Qlﬁgﬁ J )‘05&5
P<:/v0 da.» 55 olslime Codlil el 1 da ol a4 o sl ol wilis Tl I o Slsbae oolis wlis

S Oeaed LIS Jpb el TE LB el ol
03,5 55 om0 o Slen 5 IS san Ole oS sl 0L
SlsY 5 5LS 581, slam sl (b 5l caln Sl
ok ol el Dl b s s SUS s
o SRl el Ll e S Ty (5l (61t
53 35m g3l 09,8 5l iy el ey S L3 LS oSl S
St 2315 05 53 DOMS Of5e oS sls LIS b Sl
By 3l es S
el o LS lacdle 56 Sl Sl
e Slalllas Lol (dsls plnil DOMS Ol5s 5 SSlie
ol s Bl e s dome sl OUl g 5 aa 55 4 S

S-S Sl 50 &S ol (glanllae gl ol L S

o
Slodal il s 55 amlie 5 b5 ol Stags Sua
ol (s Sl s (55 5 a5l5) oS
Jlss 1 Ol 3 Pl (5,0 (S8,5 5 las
et 03 el Slad g 48 515 DLl 3 g Ol 5
Ll o2l 55l sy ol 5 oS s 3058 50
0ol il 4 gy 50 68 5l DL (a5 S 0 Sl
ot ol BA 5 YE 53 sl s sk sl B
S s ol il 2alS lled 5l S 4 o ol )
La G S s ladd o5l 05,5 50 Ol s opl a5 5 s
2 s Ol el il a5 LG S sy laline
P 5 e Sl e Sl EA Sle el 05,5

4_26..«:\?)} L.&C,\.:_.wﬂ &AS‘\S)}J &;L})é u.:‘ (sl

Ve Ql}‘...ﬂ)'})'ﬁ\i/"/\ &Lﬁ‘/" a)Lo.J:/rkA)Lqe Jl

S e pike 5 05 (F0)



IS 203 5 s

O 5! aslSIS U sl gl asls a3l S Sabel
o la b5 680 sl s 5ad slial &S sls QLES (Yo Y)
52035 LS, celn soan il 5o Lajly Sb s, Slas
b e JalS cell VE Sl 4 (gl > Oyl g 4 om0
4S Wby 0L (VAM) O as 5 508 S pioman ((VY)
o bl S o iy Rl 58l e s slaas (5555 e 53
5 os 3 g8 e Sl Sl 4 il 5555 el )
e 5l ey Lac sl slis J2als (TE) a8 o 1
Aol oloml an e &S ol else 5l (SO Al 055
Gl S b A s e LS 55 ) A 5L ey
D B LI L NI JUN{ LTSV FC
S s edle (VU ,Y0) a3l (g i ladlas 4
et Goly (S5 53 Sospme A 55 e (B
Cnglie 55 agn Jolo o (@3ls 53 A2l oo Lls 5555 &
S b0l a5 gl 658 4 ol Sisie ol 3 S
= oo 1S Slee (YY) wes SIB sl a4l
It (58 il 03 8 g 2 15 O3S a5 Shas
Slaly s ales S 5518 OYLLS 55 wlise | aesl sla
s Cdle &S s 18 adlas ol s B gls ail
GalS Camse 2ol ol Cl 4 el gl Dld &S
AL X PSP TP PRI LN

3PS s 3058 55 G LS (515 el o S|
Slodkel ol w el 53 bl il sls S8 e
S 818 GRIB Ol (23l 15 o5 S 5 8 55 e S
Jlie 53 Ao 53 £0) 55y slS 05, 51 i el 0,8 5
Sl 5l el YE SIS 518 251 5l (A s YA
5 g, 0dd el 5 ol aels) sdias Ol &S
S350 35S 5l ey U5 OLSY il sl el sl
HY e ol SLL oY s eme 5 SN o Sl b
o=l esacas 3l 30 50 EJleé 51w LDH 2alS .o
A3l g o5

Sl Aol el b5l S 5 4 |, DOMS o
Il Wy 5 el cdan 3L SOL (SN ol W 5
o el 534S Cd b (YA Wil esls o NEES
A5 Oy )M 3 ol il &S asls sla el
Lot slis S 5 sy Al olsT sls IS,

1 . Kakanis

0L 55 53 1y a5 Dz ol
wlie Sladlas glialy 53 cmal osls 15 aallas 5, 40
b 58 Ol e ol 4 Lals 0L (VoY) OLKen 5 (gdomms
VY 5 8A 55 s el 15 5 cdlad 5l csll YE SSlas
53 Sy el 51 56,3 Ol «adle 5l e el
rime ml (e Ak o RS Jlad 8 Ol Ol e
05 LS S 5 35 s SN Dl a5 4 Wsls 0L
53 0L 5 350530 (1Y) u_il s DOMS s sl
£0) Lom—dlm O3 £ = ¥ 5L ll 4 5 VYT JL
¥oogam s )Y i Laids £0 s ) ok boadds
Olsr Ol e 53 Hlas ol s (rsa V0 b iy
=SS s A oSl 0L s sl Sl
S5 G A e oy DAl 5 Dde Sl i
W) 53,8 o S8, Shae S5 5 sl
et s ol B S e sl
e e e S e b e Sz 03 S
e Ol S5 R b Al e O (b
S o pasnialy Cdled et oy S ol el o
3 el S8 e b e DA L gla s
cilie 5o el o5 e Ssde o Sole 4 Dl L alS
e S oS s Yo b Yk sl 5
Soloons o Sl Sl Gl 5 ot S
ol 5 L S ()l e Aile Sgie sl
a S o hass Oldlas (V4 A) 558 6 SSlas
e baoge CUd Ll oS Wlesls OLAS ww ol 5o
53 L5 s Goloe Cigie 4 Ol L YA Al
Gl s Jolie 53 (V) 55k e S S 1AL sl
Flle G5 Dliles 5> Sain j5b 4 45 (ool il ol o
S phe a Ml et U Ol 4 LS e 25,0
OLES (YY) S o Iy il 0T 5 SUBgh s (g e
5 aiss A Sl iy S Glac Il 5l e 45 Sl sl el
S o plosil B pme 51 S TVO B 00 Sl L
s age ssb 4 O el oS il 1l 5 Shes
4SS o g 2l Cdled Gl e Cele VY B Y St
el Olay e (YY) 552 e 4SSl ey Sl
L patE Ay (Sae s 005 it el oS 5 Shos

U‘j—”’)gi}‘“’: C}_: (Ode ‘QMWﬂdff“)"u

[(GADAFAA] QLL.‘.«J_gﬁli /YA @Lﬁz ARSI" /VJ.S)LH Jlw

S pde 5 SO



Qlﬁ}i;\lﬂﬁﬂl}J‘Mwiéuuaslﬁijéﬂ\”uC\L)l‘){}u}jﬂx:)}e

S o3, 3l e Sy S5 5 SLE) Sy S 8
Sladsla 5 Dlde sl b by ol W5 (YJUS
(V8 &S 0 LI DOMS sl 55 1) (6 jtage o lo) sale

S5 Ax
ASMJJQUAJA}‘EJ\)\J«&E-@LDM%)PM
QMI&Q@C@J&}‘JQ)_,«&@CL&)\)‘ Ol ol
Sl (S5 alil 5 sl O 55 o g sl

P g PR
oS L oS Sl g Olysel 5l Jld ez 5l dhns s
SolSar (6,85 e OLL B 5 ) s Lol 5 55 VL

)Q'MJG—«:JJVJ\JJ) a&;.«vl.»)T J«ﬂﬁ}dij\)

S Sl ol a3l S B b el i 5 SHlas
30 033 ey o il S ile 1505 5 (sl ol
Aas gla)b slid SoL Gk Sl e s b e
SLSY 58 5515 il e Sl e S
Gl 3 S5 e Sdlad (YA-YY) 545 e 5U5 5500
il 58l o e Q300 Sy SHL slayl slas SOL
ol 3 e S a5 s53T sla JGsl, W
deele Gk Sl amle s s sl e 4 e Dl S
e ;b 53550 5l oS S o e A
gl e ST aS sl Ol Jrasy ol s (M) 550
03,5 35 e 3 LS 518 5 U5 SlsY laes 5

o_gjf)'lji..iﬁ;;a)\.)& o}ﬁ)J DOMS Q\J‘,.:n Ll Qj.:.? Q)u};«

10.

11.

12.

13.

14.

15.

16.

rj&fwh Q\MQ@A‘&))}A}SQL& WTAS.U:\J QL’L; (V'\-\) Ob&a.&jbjﬂj}:& .J_}..v u_.v)u

Lol ccusl LS o SIDOMS sl sl 0 SSze sla )b

&b
Fathi A, Hammami R, Moran J, Borji R, Sahli S, Rebai H. Effect of a 16-week combined strength and plyometric training
program followed by a detraining period on athletic performance in pubertal volleyball players. J Strength Cond Res.
2019; 33(8):2117-27.

Joo CH. The effects of short term detraining and retraining on physical fitness in elite soccer players. PloS one. 2018;
13(5): 0196212,

Branquinho L, Ferraz R, Mendes PD, Petricia J, Serrano J, Marques MC. The effect of an in season 8 week plyometric
training programme followed by a detraining period on explosive skills in competitive junior soccer players. Montenegrin
J Sports Sci. Med 2020; 9(1):33-40.

Parry SM, Puthucheary ZA. The impact of extended bed rest on the musculoskeletal system in the critical care
environment. Extreme Physiol Med. 2015; 4(1):1-8.

Garcia-Pallarés J, Garcia-Fernandez M, Sanchez-Medina L, Izquierdo M. Performance changes in world-class kayakers
following two different training periodization models. Eur J Appl Physiol. 2010; 110(1):99-107.

Neufer PD. The effect of detraining and reduced training on the physiological adaptations to aerobic exercise training.
Sports Med. 1989; 8(5):302-20.

Kannas T, Amiridis |, Arabatzi F, Katis A, Kellis E. Changes in specific jumping performance after detraining period.
Sports Med Phys Fit. 2014.

Martin WH, Coyle EF, Bloomfield SA, Ehsani AA. Effects of physical deconditioning after intense endurance training on
left ventricular dimensions and stroke volume. J Am Coll Cardiol. 1986; 7(5):982-9.

Coyle EF, Martin Wr, Sinacore DR, Joyner M, Hagberg J, Holloszy J. Time course of loss of adaptations after stopping
prolonged intense endurance training. J Appl Physiol. 1984; 57(6):1857-64.

Costill D, Fink W, Hargreaves M, King D, Thomas R, Fielding R. Metabolic characteristics of skeletal muscle during
detraining from competitive swimming. Med Sci Sports Exerc. 1985; 17(3):339-43.

Bosquet L, Berryman N, Dupuy O, Mekary S, Arvisais D, Bherer L, et al. Effect of training cessation on muscular
performance: A meta - analysis. Scand J Med Sci Sports. 2013; 23(3):e140-€9.

Izquierdo M, lbanez J, Gonzalez-Badillo JJ, Ratamess NA, Kraemer WJ, Hakkinen K, et al. Detraining and tapering
effects on hormonal responses and strength performance. J Strength Cond Res. 2007; 21(3):768-75.

Hakkinen K, Komi PV. Electromyographic changes during strength training and detraining. Med Sci Sports Exerc. 1982;
15(6):455-60.

Meylan C, Cronin JB, Oliver J, Hopkins W, Contreras B. The effect of maturation on adaptations to strength training and
detraining in 11-15 - year - olds. Scand J Med Sci Sports. 2014; 24(3): 156-164.

Medina-Perez C, de Souza-Teixeira F, Fernandez-Gonzalo R, de Paz-Fernandez JA. Effects of a resistance training
program and subsequent detraining on muscle strength and muscle power in multiple sclerosis patients. Rehabilitation.
2014;34(3):523-30

Liao Y-H, Sung Y-C, Chou C-C, Chen C-Y. Eight-week training cessation suppresses physiological stress but rapidly
impairs health metabolic profiles and aerobic capacity in elite tackwondo athletes. PloS one. 2016;11(7):e0160167.

2. Glial cell line-derived neurotrophic factor (GDNF)

1. Nerve growth factor (NGF)

Ve Ql;‘.mﬂj_gh\g‘/"/\ &Lﬁ‘/" a)Lo..::/r-k.:)Lqe Jl

S ) pske 9 A5, (FY)



P’\S RS ER

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

Moore RL, Thacker EM, Kelley GA, Musch TI, Sinoway LI, Foster VL, et al. Effect of training/detraining on
submaximal exercise responses in humans. J Appl Physiol. 1987;63(5):1719-24.

Mujika I, Padilla S. Detraining: loss of training-induced physiological and performance adaptations. Part I. Sports Med.
2000;30(2):79-87.

Girardi M, Casolo A, Nuccio S, Gattoni C, Capelli C. Detraining effects prevention: a new rising challenge for athletes.
Front Physiol. 2020;11:588784.

Detraining MIPS. loss of training-induced physiological and performance adaptations. Part I: short term insufficient
training stimulus. Sports Med. 2000;30:79-87.

Marques MC, Zajac A, Pereira A, Costa AM. Strength training and detraining in different populations: Case studies. J
Hum Kinet. 2011;29:7.

Ghafourian A, Haghshenas R, Avandi M. The effect of dynamic warm-up and dynamic warm-up with PAP on muscle
power and agility of girls volleyball players. J Sport Exerc Psychol. 2021;14(2/77):86.

Bay n, noorian s, sheikh m. The effect of seven weeks of hamstring static stretching movements on flexibility and speed
of young football players. j physio mov health. 2021;1(1):102-7.

Daneshjoo A, Raeisi S. Effect of eight weeks plyometric training on some kinematic parameters, horizontal jumping
power, agility, and body composition in elite Parkour athletes. Sports Biomech. 2020;6(1):54-65.

Vassilis S, Yiannis M, Athanasios M, Dimitrios M, loannis G, Thomas M. Effect of a 4-week detraining period followed
by a 4-week strength program on isokinetic strength in elite youth soccer players. J Exerc Rehabil. 2019;15(1):67.

kordi, siahkouhian, marefat. The Effects of Training Volume on the Performance of Young Elite Weightlifters. J Hum
Kinet. 2010;26(2010):137-45.

Ormsbee MJ, Arciero PJ. Detraining increases body fat and weight and decreases V [Combining Dot Above] O2peak and
metabolic rate. J Strength Cond Res. 2012;26(8):2087-95.

Tokmakidis SP, Kalapotharakos VI, Smilios I, Parlavantzas A. Effects of detraining on muscle strength and mass after
high or moderate intensity of resistance training in older adults. Clin Physiol Funct. 2009;29(4):316-9.

Liu T-C, Liu Y-Y, Lee S-D, Huang C-Y, Chien K-Y, Cheng I-S, et al. Effects of short-term detraining on measures of
obesity and glucose tolerance in elite athletes. J Sports Sci. 2008;26(9):919-25.

Ferrando AA, Lane HW, Stuart CA, Davis-Street J, Wolfe RR. Prolonged bed rest decreases skeletal muscle and whole
body protein synthesis. Am J Physiol - Endocrinol Metab. 1996;270(4): 627-33.

LeBlanc AD, Schneider VS, Evans HJ, Pientok C, Rowe R, Spector E. Regional changes in muscle mass following 17
weeks of bed rest. J Appl Physiol. 1992;73(5):2172-8.

Tondnevis F. Kinesiology Tehran: Tarbiat Moallem University; 2020. 470 p.

Ingle L, Sleap M, Tolfrey K. The effect of a complex training and detraining programme on selected strength and power
variables in early pubertal boys. J Sports Sci. 2006;24(9):987-97.

Faigenbaum AD, Farrell AC, Fabiano M, Radler TA, Naclerio F, Ratamess NA, et al. Effects of detraining on fitness
performance in 7-year-old children. J Strength Cond Res. 2013;27(2):323-30.

Toraman NF, Ayceman N. Effects of six weeks of detraining on retention of functional fitness of old people after nine
weeks of multicomponent training. Br J Sports Med. 2005;39(8):565-8.

Tokmakidis S, Touvra A, Douda H, Smilios I, Kotsa K, Volaklis K. Training, detraining, and retraining effects on
glycemic control and physical fitness in women with type 2 diabetes. Horm Metab Res. 2014;46(13):974-9.

Yasuda T, Fukumura K, Sato Y, Yamasoba T, Nakajima T. Effects of detraining after blood flow-restricted low-intensity
training on muscle size and strength in older adults. Aging Clin Exp Res. 2014;26(5):561-4.

Yasuda T, Loenneke JP, Thiebaud RS, Abe T. Effects of detraining after blood flow-restricted low-intensity concentric or
eccentric training on muscle size and strength. J Physiol Sci. 2015;65(1):139-44.

Brown E, McCall G, Hyatt J, editors. The effects of detraining on gene expression profiles in rat soleus muscle after
acute exercise. Int J Exerc Sci Conference Proceedings; 2015.

(W)\i'\bbﬁjjhh/*/\&&/*uu/rﬁ:)l-edb JSfQ-ﬁ)r}l&sz))_g



Journal of Sport in Biomotor Sciences, Volume 28, Number 2, 2022-2023

Comparing the effect of altitude descending in two
continuous and interval manners on delayed onset muscle
soreness, muscle injury and immune system indices

Kamal Ranjbar?, Ebrahim Zarrinkalam?*
1. Assistant Professor of Exercise Physiology, Bandar Abbas Branch, Islamic Azad University, Bandar Abbas,

Iran

2. Assistant Professor of Exercise Physiology, Hamedan Branch, Islamic Azad University, Hamedan, Iran

Received: 2022/10/15 Accepted: 2022/11/22
Abstract
*Correspondence: Introduction and purpose: How to descend from a height

Email:
zarrinkalam@yahoo.com

is one of the most important questions that occupy the
minds of climbers. In this study, we compared downhill
running in two continuous and interval manner on delayed
onset muscle soreness (DOMS), muscle damage and
immune system indices in adolescent boys.

Materials and methods: For this purpose, 20 healthy
sedentary adolescent boys (16.4+1.03 vyears and
BMI=20.06+2.6 kg/m?) distributed in two identical
(anthropometrics and functional) groups and rapidly
ascended to 3,000 m altitude by gondola, then going
downhill for a distance of 14 km in two continuous and
interval styles. Immunological indices, hemoglobin,
hematocrit, muscle injury (Lactate dehydrogenase and
Creatine kinase) and DOMS were evaluated before,
immediately, 24 and 48 hours later. Repeated measure
ANOVA was used to statistical analyses. Significance level
was set to less than 0.05

Results: Immunological indices were not different between
groups, but, the immune cells at 24 hours after activity
decreased compared to pretest in continuous group.
Creatine kinase and lactate dehydrogenase were not
different between groups. These enzymes increased
immediately after downhill running in both groups, but
magnitude of changes in creatine kinase was more in
continuous group. Also, DOMS in the continuous group
was more than interval group.

Discussion and conclusion: The results showed that
although the levels of the immune system indices and
muscle damage were similar between groups, but, downhill
running in a continuous style compared to the interval style
causes suppression of the immune system and DOMS
elevation in sedentary adolescent boys.

Key words: Downhill running, Immune system, Interval
activity, continuous activity and adolescent boys
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