Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

olnl laé @luo g 49335 pole alzo
11-20 wlxiuo 1396 Ly ] o ylowis (p33190 Jlw

o 656 (Dlas (KidsS sloaslis » 59 (g n Spao 9 Soglie (o po3 S
00,55 L9 yo3 10 30 30 155139 3 (Shoglie Callnd

4 3 . 2 .1
03l ot (S0 ¢ Swge (5 o glo s ¢ (gazmue Blgh T Slog, (sola

Ol Ol sy pole 5 (S Con i oltdgl (5559 (S50 58 09,5 Hbobinl -1

Il ol JW5s8 Slgisl (Kb sl (b)) 35 s (259 MAE 39 3a2 g (D)5 (STm e S STO Semids -2

Sa_safarimosavi@yah00.com  Sg xSl sy .ol (DS olKiils o )5 pole g Sy Sy 0aSLES ¢ o359 (S 50a b (555 (Gl | Jgtane odinny g =3
Il ST o8zl o855 pole 5 (S Co 5 0aSLails (859 (STalan s W) el 5 -4

95/714 " 0y g6 95/3/5 1l o g,

° -

JM 9 WT JL..:.) L u_‘)L\ 6)LA)L ).) él).M..\ (SRS ~.\.\|9.\6A g)“‘:"ﬁj" t_‘!fAA 9 @Aﬁl&.o uJ)_QJ as AJ‘O.)L) UL...J ..\.m|9.u éMsdﬁglm
D503,85 G yed G0 ye )3 1S g (Sraslie Codlad Sl Gy 623U (Dlas (KB5S slaaSll 59 Gefign Sras 5 Seslie

5 (55 10) Loigls (55 10) JuSio 09,5 a4y (ol S50 @y sxerb 039 b 03,50 (08 pllos 00 S 5 sy [ h9 5 9 Sgo
s axin B 1 Lag,lo G pas Leig,ls 09,5 ¢ coglia oy yed atin B+ g9 ufigp Brae | JeSe 09,5 didd e (&5 8) JpuS
el 48 5 24 ()3 slagle; ;0 S yiegnl (Sl )08 iSTa 5 (B9 mle Ugyaems SLSY GLLS (]S L 7S 08 g Seglie
WA (6 S oslail e gily yul o S8 o Juld a5 1,55g  Seglie codled 5l aw

924 (el 5l LS slaalag ;o cp s 5l am 3U5g 00 SLSY g LS 51,5 el Gl a5 ols Glas diacea t yge5] ol (AL
Crpes 5l B Cumdg A G (6 dre ek 4 Ledg,lo 09,8 50 cudlad ) aw celidB 5 24 5 oS 09,5 0 cdlad 5l am cel 48
G oy 3l B A S Ledg o g JoSe 09,5 50 (Bg iyl 5 95 5 a,] S ptegnl (sl 0505 Slas pmizen (PO/05) 0y, oS
(P<0/05) 59 YL (5 ls sime b ar Leig,lo 09,5 45 o JoKa 09,5 ;0 a3l ol g 09 yidion (5 8 Sxa oo

S P 20l s (agliin (003 b olios 59 Geign e (Vs Sras oS 39 () fOl G 4 (et 165 A
Db Iy el (3355 Slacllad 51w 65910 0590 50 63 b (Dlae (S slaasls

Sayenil @l a8 Sl By 5 inle lgs s SLSY LS 1S gl B3l

donio @

5 09> 0 Hhas GSan Hrb (Jobe slas S
Delayed onset Muscle ) DOMS (s .56 Sdlae SusqS
G dlac 865 (1)ogs oo Lasein (Soreness
g Ol ped 5l o aS Sl (Gloud piiie 9 K8 0,0
hSgp Lol Jols jidon o5 (Sl pod b 9 Jgoma el
Sl yed g aly 59, (Rl o8 (onbliw o Gauge aiile
1aS (SolSe la)lad aiS oo 59 witmd )l i
WWgdss )ly 1,9 slasldil o Jud oilas &b
(dac 00 L as aiil o Dlas slocaw! Tiléd

m cedld SO o )L sl gl oS SllS den

O o as Lolie g odlac 1o wiles,S &8 1o ayads L&
330 (bl o Dlac g 5 Cle 4y wilosgy 5,0 codlad
50,0 puod JblsdayaS ool 8l luy ax ailos S ay o
HLS aien gl 1) cc s o plssl U g asbasilesl
ot L =05, cudlad 5l ool gMae g 5 wilasilas


http://nsft.sbmu.ac.ir/article-1-2210-en.html

Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

O‘)K.o.m 9 u.31>9) Lgbl.m/... 89 59y L.é)..a.a 9 L_s"‘°9l'°‘° Otyed u,um

12

St (gl atel al sl foSs 3T A0 50 Jsbo
J=do a Bowe 45 diloads olpinn B39 0, Sae &8 i
55505 50 Y g e acdiilio o3l gey0 Sy
cloasls GialS g anion @lzl @ Joled 5 5 (00
La oS ol 51 5 (10)wsloosy 5o (S 5 50
B (S9 e il oo (Whey Protein) (g ooy p
cble Jolds (oo n (al 0gd o Do b ufign
o= e 5 85— slmael el 5l ol
9 9 Sl eyl 0590 Jlaas s gladielass
Wl eog s ad ST S plgie 4 il oo
U9y 28 9 SFSL A (9 (957 ediad alS (jgess
Lol 51 LolS assls ool pogdle (9 A1) wiS Joe
Sl 4y Cond (55 (59 50 39790 Abgal Sl aipa]
g o iz g ool (6555 ysb 4 Sos slaasl
0395 JhalS g (Mde 035 (Wl &)k 5l 59 (9
Blaie g G oS 5 dgete ( Bg e I con 2
5 Volek aallas zols (12)0g-i o & j08 ol )]
gy Do iy B pae aS ol oyl (2013) R ovs
9 Dhoepg S B pan 4 Cond (Faglie (o5 b ol ren (9
(13)s5is 0 oz e 0055 Sl3] o Lo b
o 9 (pSgp Bpae o Sl oad (315 (nl pedle
Sl 24 51 (g g alolidly (SDlie (g i Sl
9 OeBgn Bpae JJo Geed 4090 6 (aglia Zlad
33 60950, 50 e lp GFl el S plgre 4 Wil e
5 Matthew zuls alal, pon ,0.(14) 095 a3 5 JLas
Systp 2 ) 9 oaian Sl b pae 550 (2010) o iSen
(15) wiols s 1,855, lolail 51 Lo SHle ol
S o S5 8 5 555 008 Lol (1SS
Jolge Ylaiol 9 0,0 0929 Jdo 4 wpad slacJlad
58 ol et by 8les g an | >l oo S haas
Hhoas (Ki8sS 4y by e )08 Slals J1 s ol )85,
Lo (5ol Lo 4 o8l Lolsl o e (6,55
e il &l o 1) O ol Wilgiy a5 o
iy yo 4y g ce 42538 Slalllas 4y azg L L, lSal, oyl
15 .16) 3,5 o Ll (59 (yigyp Bras g lodun Seglis
caml 1) 85 ein Bpan Sl 5SL a8 Slalllas (7
3 ia g Sl By 3l ek wlos S ) e
gy ke il (8 pme 15l 0,0 Ll silos Sy |
e (S8 slaall p (eglie 005 b ol yen 59
o plplo cans s o ads Sledbl (6,50

olS g 5SS ml Gl (Dlas 558 el
ladss gl bl (2) el oo S5 > asals
g lg U 595 5 6 i ls Mt (SidgS « alKanls;]
Ot 3 oy Sl 24 85 S p0 ol 4 S (0 S
Sg> gl du Celw 48 s 24 30 9 9S o oy ilidl
(3) wliso 22l 59, T 55 5l Gy 5 00

aloe o lig o Puslay oo dlac slacou!
oot 3 bl slml cile (a1 5 ko )5
51895 oo (LDH) 5U59,0000 2liSY 5 (CK) 5l eyl S
&l Yoona oy LDH 3 CK (slavjoT cdled o, o
(8) %55 oo )13 byl 0590 (e Jsho ol s
a5 35500 lod 4 (Filand oS slap 3l 5ICK oy 351
3o CK zglas a5 ool ools lid o )ls 3529 olisl
Lol amdlygiems 55 lslyd yolin , a5 el ay3i LDH
et )0 g S5l oo Bl L clale b oy sladl
o 5 Z gt 5555 S silyms SlsSS
29 9L ol 2l )0 4 1) o 5T ol il LedsS L
(5) 55 e ol Loy ol

Ol 20LS 4 S Sz 0 G5UsS slas el
e 34 Wlodd () (SMae (KBS g 55
legls G ran ( Sloyd Loy Glule (2uiS @ g5 oo L]
0)5 O)LAJ‘ G:‘J.C 6LQJASA d).aan w.a.?t.o.b 9 g5’Le(“” W)
St iy lais, Lalal) )0 se0e (nlogg b
ol bl o 51 Lol Il 2als g oloys oS
SlofoSo B ran g Jlodan Jaglio oy el .(6)o)|o S92
SBsS SlSl falS cux ) ol) 5o (lye 4 st n
S92y bl g wlad S 18 o) 9,50 620 (Dlae
ae el ol 5 108 5T Wl oog Ladd g oo
gy ol 5 o)l glo faSo B yao (7 8) st
ol og s Blaal b 6:)1.,4: > ols8l gl cs““'ﬁL“"
Gl Lol aims plowl Joy jolls gy Baa L 1) Seglis
Ceods S Dgupy Baa L 1) Seglin (4 yod daliy o8l 5
(9) aS o 12 Glomr Solel 4

B Ll 5l oolaiul aS sliel pl b sludss slo LS
5 (8) ! azily zloy il ails glwys ¢ 6Ky


http://nsft.sbmu.ac.ir/article-1-2210-en.html

Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

13

IS S gl Gasb 5l oS g atem o b o oot
S=Sojlasl S5 Jae,yd 5l eolai il b (IRM) i
5 0550 sy ulwl 4 el Slad> 0 b (17) 0

YW JUEL I LRV

iy 1S5 Ko 7 (p,59LS) oo buls w39/ 10278 - ( Sows b 1S5 olaws * 0/0278)

3ham Ledgyls 5 JoSo 09,5 anlllae 3,90 ol 31 Gl 7 b0
6 cas an o (Sulsnied 5 oz ST e Anlz
Lzl |y sreslie (3555 (ot a4 a2in o g ain
Cdled 4ol g 5o U35 05,5 Dol (b jo s S
30wy S il JoSo 09,8 0S5 25,5 (55 9
Laigyls 09,5 5 JLit p s 050 5 (655 (o (o)
Ay JLi Syt 0,5 0 5 Laig)ls (00)5 30 wy S
Slac g o8 celw 48 (18)asis S G pae azin 6 Soe
osliie Sllad Sy oyl e Steslie (23555 (e
524 5 il alol Mas o sbnl g 1, 1,555
Al Sl d s 0 (ceglie cudlad 5l o el 48
Sr—=Solasly (Beymle oS eyl polodl &jud
2855 plnl (555 055 Gk 3l (s ] sl ezl
Obgzsle | ragin il aalllas 9,90 ol 81 oles
B an |y ol Klgs lid g asog i dupd o iils
<8, gladsn acliiunspy S axdllas 090 ol 31050, o
sleahn o1y 093 SAé 45, a5 o5 abbge a5 wis,S
Szl 5 =8 5, 3 eomizmen 5 (22505 Gtred b2 @)
Slo 5l oot Hlams plSaa 5l JelS )50 6525 009>
Dl cedboly o jo s plSie U allrs
JUSE IS PRETIN I JPRPS S JOR IR
s S S y30 5 § 8 dnmslee NUTRITION4
ools LgsT ass p3¥ sloda oy 2l Blge Bran lads o

V.

s 5 aglie (o3 418 6 L3l g ol anlllas
o 63l (Dlas S8 Gloasls » 5 sn
sl 03,55 0 yo3 e )0 1S g Sreglie Cdlad
Woigy gdige

05,55 (s yod plles S0 St g sy taxIllan O yg0 O 43I
O35 L (aie o el B3l a8 Gun o lad o)
S oBls cdbgls oy ligmils Lo ) (abo
5 oz Sl—ogad wub oLl ol St
ol 00 @)1 1 Jgoz jo andllas 5,90 o 3 59092 58
O9zed 2og)lon BB Gudod (pl jo cans S L ol S
B slag,bon 9 69lS (oS (S Hlad ok
b 53 5 95095 6w aslllas 590 ol Bl N0g (i
ooliiwl (59 (9 5l = gl L JoSo 5l 3o
Sl Laggail szl olihs 5 wlsd S Jolye 0is,S5
& ygmodn dsliculs, 0,8 <l o 5l 8 axdllas 5,40 ol 3l
JooSS 51 mp aalllas 9590 831 0D o pi5 (55 g (oA
an (Solai jsb gy )0 OS50 Cgzr asbicals, 08
(258) Jy=5 5 (5 10) Losg s (55 10) JooSe 055" e
N

IS S 9 (02 o) (PN S e
Celos i =3559 rred SR11 S aie S, Tadenden
5 039 0B (S ojlasl iz aslllas 550 0,8l o 7-9
3,31 58050, aazlye olStlejl 4 (G oS 5 cpmens
ol O 8o U w5l ooliiwl U axlllas )40
Sl G S 53 5 s 9o 10jg B s S osl
Ceoglie B9 amy o oS 5 5l oS 3 )b
<L) (Bicelectrical Impedance Analysis) < xSlg.
S =S o3lasil (o9i> 05,548 neomyth medical Sl.eS
ey D508 ols3 (g5l b 5o Gy e 50 0l

Sy g5 gl <y S ol ol il oy DS > 50

(anil oo st Bl il 5 olon ol s oools) anlllas 3,90 o 31 Su3s)s b 5 oo Sloogas 1 Jgaz

S sne el F Jrus gl JoSo S 5 oz Dlogas
01214 1/66 222 +1 22I7T + 112 2414 + 117 (JL) o
0/393 0/979 179/1 +5/1 17512 + 417 17712 + 412 (jrowil) 03
0/095 2/64 73/7 + 48 69/8 + 4/2 70/1 + 3/8 (+,55L5) 03
0703 0/358 2311 + 214 22/8 + 211 2214 + 19 (gayorie 2 po55hS) oy o0g5 Lasls
0/553 0/611 13/6 + 3/8 12/8 + 311 1311+ 3/4 (5555) o >
0113 21249 18/1 + 312 1619 + 2/4 1707 + 217 (30,3) oo o>



http://nsft.sbmu.ac.ir/article-1-2210-en.html

Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

O‘)K.o.m 9 u.31>9) Lgbl.m/... 89 59y L.é)..a.a 9 L_s"‘°9l'°‘° Otyed u,um

14

ol e odeg S (n yed SLojg; 20 S (8 B pan ousy
2 SLejg) 9 nyed pLS0 odeg S g ol slaonsy
(18 9) wis S o B ras pli 5 ks slrodcy ol pods oy
Sy gl g0l @yad 2STas 6 o jlal Lbs)
S hegpl ALl @08 wSla> (5 Sojlal ol
(Maximal voluntary isometric contration strength)
s (25 50 Joko 55 g2 599051 (MVC) 5ilj Joais
Micro) MMT ol ss 5,5 Jlasl Joo ool ,,3 L
S8 g g3l L sl 9, » ( manual muscle test
Lol aiwlgs 0,8 5l s o 90 aoly 4o 59 aily yolo
2510 ) sl rlad el |y Ko 5555 ST
2 ot o8 > 50 )] Jeade S tegial (oLl &8
gy i oo (i 59 1 (09031 4230 90 4y
alosg a4z 30 00y Siseil asgs oge3l @)l Jats
Jlwbs Coud 1o tegel s 5 0l (6,505l ielisS
(1) ot f )5 ot iy 5 el i
Sace ol 5 e 45 990 4l 5 9,8 Jleel loy e
ol amio 55 5l ©pad SSlas Gl Slagh
4l 30 Jolgs L g 5L 3 Joe cpl oges co oo olStws
ol a8 wSla s> ol e olael ol (WSlae g 1,2
el 48 3 24 (3 sl cnladige Jold 1) S stag3]
28,5 )18 s pSeslailoyee JSSen 2l 5

Hhode w1 FNas (B9 ) p2o 55 03]
5312 590 Sesl sk 51 0l 5 93k 4l 5 5o (Sagaj
Egazmo s & S0l gyl ye 5l eolil b o)) 40
395 e Oliee Slgie 4 0,8 12 0l g 95k 99 x>
Al ad)F Ll s Sdlae

e (K855 sl a6, 0jlwl Cur 16 S 9>
5 3> caalllas 03,5 4w ;2 )3 (LDH 5 CK) (5,55
22815555 093l 3l mp el 48 5 24 (L3 Cogi 4 o
azan b B cel, 48 9 Ly cel, 48 al> 0 40
- S ol @ sl cels 8-12 3l am Seglie (el
Shoacs a8 )5 oRislejl (aasie b 293l s 5l (o
2 5l L8 el 48 b o b aled asllas 0,40 of 3l
S35 o35 alled 655 s sl 51 5565 55 Al
G g s S5, by, ) eolitl L LDH 5 CK oS
Ll 990 (! cogesl ool <5 58) )l paniis
Ll ey alg LDH 5 CK (g puSo5hail asly .5 1,3
g (IUIL) d je

ploml sl aslllas 3,5 ol 81 (Soglio (259 o2 p0d
S S eseyed 0y50 Sl LTSl B8 aglie sy
leollinws vy (oglie i yed sl 0920 L dnle
So asdlac 5,50 1,8l dan (glys g Wigs oo Liil Jlai 5490
S8l s 09800 (el eiie DS > 3 aiin SO
720 ) Segliie (a3 by pe Dluda 3 aslllae )50
Wld oy oS > ccia glp 6,510 e 3 >
W o b o il Sty il ol ) Sty G sl
3o, 05 Jgl asian g0)ao,0 60 slacas L1y oSo 4
S5 S (g 4z 99) 00,0 70 5 (g0 azin )
50 4l 60 o o el il yloj S o 1] aici
St ) 8 5 e 50 031 (19) 92 e a0 5 s
SIS o 4230 10) o5 0 candr o 0 teglie (n pes
5 Slasil SIS > 4230 5) (1,5 0y 5 (shayi 5 225
e o plxl | (‘5“.“5

oS SS9 g 51 (SRogldo ( pod (512 S92
Sloml St (§dod (nl o ooliul 590 1590 (Shaglie
12 (2010) lSom 5 oS gl Lanags Sd Dlse 55
ol ede (20) el 00,5 ool 00,55 1y yod o8
Db ol G (nl jo D)5 2 aslllas 550 o1
Slacn g 8 cele 72 09 Dae conl slo sl jo
38y a5 Sy Snglie ( ped a2in 6 (sl 2]
s S b el ) sl olins) o, sl oS > sl
5 LMl oy 451 55 5 e (0] 355
ploil 4 9,0 anlllae 3550 o3l yge5l 59, 500005 o
5 K 5,0 LIRMUTE L, o sl o5 > 205 6
gly b g0l 1) &8 o Cadle Connd (30,5 (g0l Silgsls
S o e CaannB g 055l g0 YU 5il} Jade az o o
Ot oyl 0o i) Giogasl a1, (2L
D9y 4d 8o 3 b

Shas 59, e 5l asdllae 3590 3131 JaSo B uao 4l b
ey 90,8 LT JaSe Bran gesl Gy 12
92 (o5 ls L (55 (s 3o (] 5 ookl 5 )50
S " @l JeSe 5 (gilgls 88 cale s o
JoSe o209y (S 353lle 0 oslil (sledg)lo 5 ¢)) 8
o b Lol 5, Cayd 00 (Ssles ke 4 Loig,lo 5
Sly (eB9n Srae adjb anil OlSy ) 5 ekl g
4S5 09 Sjgo nl d (n ped g, 5o asdllas 550 313
5 5 Laig)lo Ly g p)5 30) (0,8 35 iy S il


http://nsft.sbmu.ac.ir/article-1-2210-en.html

Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

15

e 5 an CK 3T lies onizeen . (P0/05) 05, y2as
48 924 LngdJ.bj )b J).,_S 09; LY w.aw..: Lo..is)‘d 05; )Q
JS_2) (PO/05) s ;S gl sime sl 4 udlab 5l amy
I
3 JoSe 09,5 55 (p e jlam LDH 55T ;e
den el 48 524 (el ) LS slaalag o g Leig)ls
S92 yoS (5)loxe sebo 4 S 095 4 S Zlid
23 Ot 3 am LDH 531 (e cnizeen . (PO/05)
J55) (POI05) 05, y2a5" (5o stne y5b 4y e ) my
@
s CK m}_ﬂ Ol a5 0l ylis atcon t g0 bl
48 424 (o Jlas 5l |5 slaalag ;0 op o5 5l am LDH
3 B A Cais 5yl e jobo A el o cel
Lol (1 Jsz) (PO/05) 09 ,iaS JoSo 09,5 ;0 oyl
3 24 laalag jo aad -y o3 5l o LDH 4 CK M}ﬂ Olyee
Seb 4 et ) B an o el 5l aw celAB
Ji_w) (PSO/OS)Q; o mals Leig)ls 09,5 o (5,lo cxe
@

s3] 31 eolial L laools (05 gl 55 g )lel by
48 524\ J3 o sleyiio o (eend Shyg 9500
Sloolatwl bog,S aw ;0 1,55 Seglin codled 3l amy celu
Dy 33 g 55 (5 S o3l L il g el g0
s e (39 ,Ris (el gl 5l S o
2 e 3l a9 Jd Sl () 2 6l Do
A ool diuen T yg03l 109,58 12 j0 Calitre slaalag
33l 5l g 9038 (w2 PLOMOS bans o Gadions ol
S8l 5l g Laosls Jadoss 4 jo g (18 aseu) Spss
s oolaiwl Jslaz g b jloges mu, (51,0 EXcel
badle

Solay a S ol oz Laosly Jdow g a4 jond uls
390 38l (So3edsn b 5 (o Sloogas G )l e
Bl 0929 (el S Camdg 3 09,5 a0 anlllas
a5 ol Gl ) S g3l b uilyly Jedos (y903] s
ity y 5 (i 5l J8 LDH 5 CK 531 5
oanline (6,0 cmme Dgldi 09,5 A j0 0ud (5,50l
5 o CK 35T olmme Ll (2 9 1 Jss) (P<O/05) ois
Cdled 5lax 48 5 24 ladlang 1o JoSo 09,5 1yl
5 24 o Jld 5l o3 laaleg 50 g Laig s 09,5 4 Caps
Sl b S 09,8 4 S clad 5l uny 48

B LS Olssyls O Jpus

$6 $6
350 - 2 T T « T
x5
2 *8
Y 50
3
5
2 150
. $
50 = T T T T T T 1

el 5l LS o celw 24 ow el 48

s 3l 8

cdld 5l LS aw celn 24 o el 48

Ood 5l o

o233l an g 8 w0 S d 50 CK 53T i liem dnlie 1 S
(P<0I05) (505 51 JuB Comsg s G (5 loline CBDLsT*
(P<0I05) s 505 51 ams Comdg 1 Ladg I 09,5 45 o (5 loline M1 &
(POI05) 1 505 51 am Comd 45 oSe 03,5 s s (5 loline D51 $


http://nsft.sbmu.ac.ir/article-1-2210-en.html

Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

16

B Ol B s

500 -

400 -

300 -

(IU/L) 5L39 00 Sy

*5*j

$6

cdld 5l LS s el 24 s el 48

el 3l as

mf |

$
*ILH *6

cdld 5l LS o celw 24 s el 48

e 3l 8

18 3 m s i e0g)S a3 LDH 5l s (e aglie 2 S50
(P<0I05) (505 51 JuB Comig o o (5 loline LBDLsT*
(P<0I05) 505 51 ams Comdg 1 Ladg ls 09,5 45 o (5 loline M1 &
(POI05) 1 505 51 dms Copmd 45 oSo 09,5 s s (5 Joline D51 $

sl Las MVC 4 bgyye slaools Jdow ¢ 4y 320 gl
1,9 el 5l am celw 48 324 & TMVC 50 a5
St S0 sl 4 Laig I 0,5 Cad JoSe 095 )0
48 P 24 oIl 3 I8 o5l MVC e iz 109
Sl s sk ar JoSo 09,5 )0 155, olad jlamy el
(2J592) (POI05) g, it Laig s 09,5 4 s

obs bl Jlos lis (e gz Gliae 590 50
09,5 )0 s lam o) 5 g5l (Ghae x> ggeze oS Sl
Gl job ay (el 5l IS S Ladglo g JoSe
Gl re Hob a JoSe 05,5 )0 pliee cnl Lol 2gr 5L
(3Uss) (P<0/05) s Lesgls 09,5 51yt

O yes 5l 8 By 5o

86
84
82

(cm) dlae oz
(ee]
o
|

78
7%

74

s

Losg,lo JoSs

18 3l e s 8 eog S ds p3 (Dl prm Sl (s aglie 3 YK
(P<0I05) (505 51 JuB Comsg o o (5 loline LBDLsT*
(P<0I05) 503 51 ams Comdg 1 Ladg I 09,5 45 o (5 loline M1 &


http://nsft.sbmu.ac.ir/article-1-2210-en.html

515 5 @, MVC o bl Bl 5 (:Sils 290

Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

e 3l A e 3l S Cnds
ax celw 48 A celw 24 cudlad 5l LB ax celw 48 A celw 24 cudlad 5l LB JeEL

16/83 + 2/56 16/14 + 2/41 1917 + 3/07 16092+2/19 16002227  1926+317  Jms  m,IMVC
18/16 + 2/94" 17194 + 3/16 20061 + 3/47 16/85+2/64  16/47+231  19/85+3/41 Ll (Kg)
1898 + 312" 18065 + 3/11" 21/37 + 3123 16062 +2/37  16/14+2/19  1944£3002  JuSe
21/48 + 3126 21/45 + 3/69 25/67 + 3/83 2U72+349  2166+328  2542+4/11 s 51, MVC
23116+ 3/51" 22/94 + 371" 26/78 + 4/19 286+3/48  2185+3/11  2569+3/95  Juse (Kg)
24/2 + 3/85 2371 + 397 2718 + 4124 259+3/53  2U47+343 2556378 Ligs

5 OK 35l oimgeny 65 b (Dl (Sudss sloasls
el yo GralS e 4 (59 (eFg n S pae I e LDH
aS 00,5 Hle o, Kaegh plais,S saalin dHac U
Sl Sl e &) (59 i n Bran i s
alae 3 5)9-4 sloaasl sl oigasy laareel ol
(15) a3l o (5las! ¢ Sl
LS Ol &5 092 (pl ol Galind A () Feges
095 A S JoSe 09,5 )3 LDH 5 CK sl 351
J5b 4 eyt 5l el 48 5 24 claalang 4o Lo
B an 45 3ipd e lid gl plog S (gl S
Soglde (D)9 Sellad b olron (59 (a9 e (GYgb
K9S slaasld palS 1 s SlSL o
o)l Les gl (2508 (12l o & 55 B (Dae
s il Sl Glajer Bpan g (Seglie (nyed sl
Jolss slml g iy a3 ol c0niig p i (Al B
3)lg—e ml 45 139D 0 o8 Sl S (g Ce
B e il Al of pen 4 1) Sdlas by wllg e
oMl o (Saglde Lo b jlae (59 (a9
of oilaze g Sl alae baags aieol ol il o
alde 0 g i (halS g (g i Al
5 G0 )0 & e (S o=l e e (SIS
5o 1 Sig slacallid 5l (i ol tals
S 08,5 ol 4538 Elalllas b, e on ,3.(22)
Oeg Frw S (SYsb 33l L (g9 a9 B pan
dslllas ol 0l 0 (16) el ol o 1,55 5 cudlad 5l o
G pa ol yod Zaglio oy yed gl,2] a5 ol ol Lo s
o LS (Faglie (2 p03 2l iaren 5 59 e Ban
03,5 ;> MVC 2381 o Cdlaie 5 (ae w38l
Ol Lol s0ds (e 5l 8 b allie )3 2057 5 Lodg I

(POI05) 5y a5 51 U Gy s S (55 ine D]

WL T

slepaxls i aS ol s ol gadod ol
Sloalag y Jaglie (03 5l a3l lae Sudgs
o3 3 B 4 S |39 Clled Sl any celAB 5 24
2,5 Ty (RS Leiglo 09,5 )3 (slosne yobo 4y (Shaglie
set slaysiSLe 1y L5 Cle oy teslie (e
laiauly® )0 (omae S8 (( SlSe sl il
0 e® Ay S0 slac b 5  Salie
alae ol &8l 100980 o0 D538 g o3l 4 atsly Sdlac
OeSgn 432 g Fe Sl 4 atly pasidne sk o
Lo Jo ydgee Giali 8l L (oglie 0 yei sl 2und
Bl Glagstism puizmed 9 (codsS sl slocsay
s a5 ceal oacd b ol g ogdle (7) cnl ol pon
28 15 o5y (las (s i Sy s Saglie
o 53 39— s (=55 y9 Sllad Slan el 48
4S a50,S 3,155 (2010) ) ,Lsen o ROrigues acs)
5 e ialS o eglie cilises Sy e
5 s 655, il layle; ,o LDH 4 CK clale
(12) 05 o 1S5 Lol

dxs LDH 5 CK o 51 e a5 ols olis L loali
3 e celw 48 P 24 )l 3 8 slaalag 4o o el
09)5 30 [y i I 8 A Cd (5l0 re sl 4 codlad
Gycs 45 0505 L 42538 Slolllas ogy yaS JaSo
> 9 Aol (a9 s (Bl o (59 (0S92
Lly et 530055 o [[S39 s codlad 5l amy el 24
G yae 45 aisly 3,155 (2010) |, Les 4 Jonathan
3 el b sl 655l S9nr s (59 9
Ll 51 sy LDH 3 CK ygzman S5855 gla asls
o, LSen 5 Matthew e (16)05—i o 1,59
e 33 g LB s ials o (2010)


http://nsft.sbmu.ac.ir/article-1-2210-en.html

Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

O‘)K.o.m 9 UJB” Lgbl.m/... 89 59y L.é)..a.a 9 L_s"‘°9l'°‘° Otyed u,um

18

LajLiS acgara 5 BMTOR 36 55k 5l (55 S92
DAae ;o slojlsale laJobo (ialidl o Wil o0
asllas o (25) Sgs goglie Cdled o 5 o IS
e ol etdlet Sl 3550 hilug 9geS e @ 0l
=2 Sl S (oo Sleiiin Lel mled 65 0sluil )
Sy90 piio ol ool Slalllas jo 08 50 Jelse 5380
SSRBUCRESY
5 Segbiie (npe szl aS ol plas polo Biod b
Ot Sl e 9 59 (B9 Olejen B—an
e ol Glaazll o pal L (ool 4 (Faglie
e Ly olyod (55 (i g B pmn Ll ol o (5,25
i aalb (55) ;2 iion NS Sl e raglis
2 ORIl Geizmen 9 D508 ialy 8l ¢ By 5 s (a9
sloasll ;o s yin (b5 cow sl o)lsale sl Jsl
S 40 CK g LDH (3 mem (6,055 (Dlde Sibg S
dmogs o8l 4y ull (ot 2398 0 LS (Soglia (2 yo5
o e (K95 53,8 5l 65 o-lr Cg S9b o0
9 J—oSe 51100 slacdled ogasy (o555 slacolad
ooliiwl (55950, wnl B )0 @ sl (205 0598 Jobo 5o

References

Greer BK. The effects of branched-Chain amino acid
supplementation on indirect indicators of muscle
damage and performance. J Appl Physiol 2006;
37:452-459.

Yue Z, Yang L, Ruiyuan W. Evaluation of exercise-
induced muscle damage by surface electromyography. J
Electromy Kinesiol 2011; 21:356-362.

Cheung K, Hume P, Maxwell L. Delayed onset of muscle
soreness : treatment strategies and performance factors. J
Sport Med 2003; 33:145-156.

Hazar S, Hazar M, Korkmaz S, Bayil S, Glrkan A. The
effect of graded maximal aerobic exercise on some
metabolic hormones, muscle damage and some
metabolic end products in sportsmen. Sci Res Essays
2011; 6:1337-1343 .

Amirsasan R, Nikookheslat , Sari-Sarraf V, Kaveh B,
Letafatkar A. The effect of two dosage of BCAA
supplementation on wrestlers’ serum indexes on cellular
injury. J Resea Zahedan Medi Sci 2013; 13: 2-28 [in
Persian].

Asjodi F, Arazi H, Farazi Samarin S. Comparing the
effects of dietary supplementation with carbohydrate and
whey protein at two ratios on muscle damage indices

10.

4 S JoSa 09,5 3 MVC g (e oo 50 i3l
Hayes «,ol> dslllas guli b guod 1090 yiion Loaig,lo 09,5
S5 (oS5 Bran &S WhosS ol 505 (2008) S
(7 G99 0995 GRS o Saglie S lad L ol e
Gl of i 5 (Bg 5l Gl o oS S5k
bl am a9 L (22) st s (Dloce 03
MVC ,s zals (2002) l,LSsa 4 Clarkson o slas
asllas jo cdled 5lasy el 48 924 40 9305 g @3)1
=S slaplodld (Soldl pa (g5, oo @ Yoo Lol
(23) el yo5S s w5 e 1S Ede @y (e 9
xSl Sl poe s S b 3lasl
o= oo 09h 0 Dgmme (de slaglon 5 6
s 5 Sy clmelad 1 s oas slomyl Slae o]
ol aalsl 4o g sl o,lgnlo sla b o Slas ,o DL
(s cowl PLE 0055 o SHae Jsho slis
Sy9-2 Lo mdsee 55lil sl (sl 0)lsale sla ol
S3l—il sl ojlgale slnJolw 055 ;0 g ai
o3 nlplis 0,8 (oo Sy (S 4 Loy ydge
P s Hlde ol 5l Wlgie sl olsale slo Jolo
oy et 3 (2)0sS 5,551 1, Sp slocllad
G yae 45 alles ;S 3,155 (2014) )l Len o Farup

after eccentric resistance exercise. Iranian J Nutr Sci
Food Tech 2013; 7: 83-92 [in Persian].

Kristen RH, Tunde KS, David RH, Courtenay L, Brett
AC, Shawn DF, et al. The effects of hight intensity short
rest resistance exercise on muscle demange markers in
men and woman. J Streng Con Resea 2014; 28: 1041-
1049.

Davis JM, Murphy EA, Carmichael MD, Zielinski
MR, Groschwitz CM, Brown AS, et al. Curcumin
Effects On Inflammation And Performance Recovery
Following Eccentric Exercise- Induced muscle damage”.
Am J Physiol Regul Integr Comp Physiol 2007; 292:
168-173.

Zahbi Gh. Effect of Whey Protein & Creatine
Supplementation on the Fitness Indicators, Velocity and
Muscle Hypertrophy of Untrained Men over a Period of
Resistance Training. Iranian J Nutr Sci Food Tech 2015;
10: 19-28[in Persian].

Bloomer RJ. The role of nutritional supplements in the
prevention and treatment of resistance exercise-induced
skeletal muscle injury. J Sport Med 2007; 37: 519-
532.


http://nsft.sbmu.ac.ir/article-1-2210-en.html

Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

19

11.

12.

13.

14.

15.

16.

17.

18.

Marshall K. Therapeutic Application of Whey Protein.
Altern Med Rev 2004; 9: 136-156.

Rodrigues BM, Dantas E, Salles BF, Miranda H, Koch
AJ, Willardson JM, et al. Creatine kinase and lactate
dehydrogenase responses after upper body resistance
exercise with different rest intervals. J Streng Cond Res
2010; 24: 1657-1662.

Volek JS, Volk BM, Gomez AL, Kupchak BR,
Freidenreich DJ, Aristizabal JC, et al.Whey Protein
Supplementation During Resistance Training Augments
Lean Body Mass. J Am Coll Nutr 2013; 32: 122-135.

Kevin DT, Tabatha AE, Melanie GC, Asle AA, Arthur
PS, et al. Stimulation of net muscle protein synthesis by
whey protein ingestion before and after exercise. Am J
Physiol Endocri Metab 2007; 292: 71-76.

Matthew BC, Emma R, Christos GS, Paul JC, Alan H.
Whey protein isolate attenuates strength declineafter
eccentrically-induced  muscle  damage  inhealthy
individuals. J Inter Soc Spor Nutr 2010; 7:30-39.

Jonathan DB, Rebecca LT, Alison MC, Peter RC, Mark
OD, Michelle KR. Supplementation with a whey protein
hydrolysate enhances recovery of muscle force-
generating capacity following eccentric exercise. J Sci
Med Sport 2010; 13: 178-181.

Brzycki M. A Practical Approach To Strength Training.
4th ed. McGraw-Hill1998.

Ahmadi F,Shikholeslami D, Mojtahedi H, Marandi M,
Mashhadi M. the role of resistance training and whey

19.

20.

21.

22.

23.

24,

25.

protein intake on antioxidant status in overweight young
men. Life Sciences Sport 2011; 11: 103-117.

KraemerWJ, Rtamess NA. Fundumentals of resistance
training: progression and exescise prescription. Med Sci
Sports Exerc 2004; 36:674-688.

Stock MS, Young JC, Golding LA, Kruskall LJ, Tandy
RD, Conway JM, et al. The Effects of Adding Leucine to
Pre and Postexercise Carbohydrate Beverages On Acute
Muscle Recovery From Resistance Training. J Streng
Cond Res 2010; 24: 2211-2219.

Claire E, Baldwin B. Muscle strength assessment in
critically ill patients with handheld dynamometry: An
investigation of reliability, minimal detectable change,
and time to peak force generation. J Critical care 2012; 2:
220-229.

Hayes A, Cribb PJ. Effect of whey protein isolate on
strength, body composition and muscle hypertrophy
during resistance training. Curr opin clin nutr metab care
2008; 11: 40-52.

Clarkson P, Hubal M. Exercise-induced muscle damage
in humans. Am J Phys Med Rehabil 2002; 81:52-69.

Yin H, Price F, Rudnicki MA. Satellite cells and the
muscle stem cell niche. J Physiol Rev2013;93:23-67.

Farup J, Rahbek SK, Knudsen IS, Frank P, Abigail LM,
Kristian V. Whey protein supplementation accelerates
satellite cell proliferation during recovery from eccentric
exercise. Amino Acids 2014; 46: 2503- 2516.


http://nsft.sbmu.ac.ir/article-1-2210-en.html

Downloaded from nsft.sbmu.ac.ir at 16:49 +0430 on Tuesday July 4th 2017

Iranian Journal of Nutrition Sciences & Food Technology 20
Vol. 12, No. 1, Spring 2017

The Role of Resistance Training and Whey Protein Intake on Delayed Onset
Muscle Soreness Indices after Eccentric Resistance Exercise in Untrained
Men

Rohani H', Asjodi F?, Safari Mosavi $**, Bahmanzadeh M*

1- Assistant Prof, Dept. of Exercise Physiology, Sport Sciences Research Institute of Tehran, Iran

2- Ph.D. Student Exercise Physiology, Board Member of Sport Nutrition in Iran Football Medical Assessment and Research Center,
Tehran, Iran

3-* Corresponding author: Ph.D. Student, Dept. of Exercise Physiology, Faculty of Sport Science, University of Guilan, Iran
Email: Sa_safarimosavi@yahoo.com
4- M.Sc, Dept. of Exercise Physiology, Faculty of Sport Science, University of Arak, Iran

Received 25 May, 2016 Accepted 25 Sept, 2016

Background and Objectives: There is evidence that resistance training and protein intake can speed tissue repair
following damage, and may therefore, be useful for accelerating recovery from exercise-induced muscle damage.
Accordingly, the aim of this study was to study the role of resistance training and whey protein intake on delayed onset
muscle soreness indices after eccentric resistance exercise in untrained men.

Materials and Methods: Twenty eight healthy untrained males of normal weight were randomly divided into 3 groups:
supplement (n=10), placebo (n=10) and control (n=8), supplement group: whey protein intake + 6 weeks of strength
training, placebo group: placebo + 6 weeks of strength training, and control group. Creatine Kinase (CK), lactate
dehydrogenase (LDH), hypertrophy (HYP) and maximal voluntary isometric contraction strength (MVC) were
measured before, 24 hours and 48 hours after an eccentric resistance exercise involving knee flexion.

Results: Paired-samples t-test results showed that post training CK and LDH rates in place before exercise, 24 hours
and 48 hours post-exercise in supplement group and 24 hours and 48 hours post-exercise in the placebo group were
significantly lower than in the pre-training status, (p<0.05). In addition, elbow and knee MVC and HYP in the
supplement and placebo groups were significantly higher than in the pre-training status; and the increase in the
supplement group was significantly higher than in the placebo group (p<0.05).

Conclusion: The major finding of this investigation was that long-term whey protein intake combined with resistance
exercise attenuated the impairment in delayed onset muscle soreness indices during the recovery from exercise-induced
muscle injury.
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