[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

oln! 2188 gles g 4345 pgle aloro
11-20 wilxiuo 1396 Ly L o ylouis (p33190 Jlw

N om el (Hlae (S8 (b sl 2 59 (w90 Span g (Foglio o podl i
00 555 oy yod I 3o 33 1,5 49 3 (Shoglio Cudlad

4 3 . 2 .1
03l et (S0 Swge S ko o s ¢ gazme 3lh T Sl sola

Il s sy pole (S oy olimgts (b )g (STlg b 09,5 ol -1

el ol «JLiss (35l (S sla (D)) 3 pe (oB))9 w335 S5 ghe 5 (255 (Sl ed 65 ol -2

Sa_safarimosavi@yah00.com S 2SIl o o))l (LS olStils o 25355 pale g (S o i 00SLEINS (15555 (35092 5D (6 5SS (ol | gtane 0diumgi =3
Ol STl olzils ¢ 28555 pole 5 (S Canyy 0aSLails ¢ L8555 (§alsed wi )| ol IS -4

95/714 : i iy 5 95/3/5 1l o g,

° -

e g Wi Jloo & cal g3kl o oS o JJ‘}TGA Oy Byao g u’_‘;.ogLﬁ.o e &S Slools ULM olgds ZJ&,A&QN
S i 6 31 sy pol dalllas ) Bus bl (rep 21098 Sy elad 1 (56 (Dlae el CBlite (g 9lS0; wnl B osue
39203,55 el ol pe 50 15 0090 Sraglie Collad 5l (03l (Dliae (KBS slaaSly » 55 (g Bras 5 Saglie

5 (8 10) Laigls (525 10) oo 09,5 a4y ol &j00 ar (neebs (335 L 03,55 (i ye plls 050 Ciid g Sy [l g Sgo
e 4tin B Loig)ls pan Lag)ls 09,8 ¢ iaglie (yed atin B 1 (55 (naigyy e | JoSe 098 aad s (4 8) Uy
el 48 5 24 (L5 slaple) jo Soytegnl (oLl jud iSTas 5 (g le ljs)aes SUSY GLuS (lS 58 058 5 Seglie
WA (g S oslail ey gily ul o S8 o Juld a5 1)S5g Seglae ol 5l oy

524 (ol 5l S slaalag 4o O ) am 5B5g,0um0 SLSY g LS 318 el ol a5 ol lis dtaen t g0 =l ‘badl
O 3l B Camdg 4 Cond (60 dre jsb 4 Ladg lo 09,5 jo codlad Sl oy celd8 324 5 LeSh 09,5 jo cudlad 5l am cel 48
@ s 3l B 4 i gl 5 JaSo 03,5 58 (D55 mle g il) 5 @, Soytegil AL jad iSlas izeen (PO/05)sy oS
.(P<0/05) 391 SYL (s lo sixe jobo 4y Ladg)lo 09,8 4y o JoSio 09,5 ;0 iali8l (pl g 09 yiion (5 I8 e ysbo

2 P! 20l s Seglie 03 bolpen (55 Geisn Do (Vsb Brae aF 0p cnl ol G i (ke (5T A
Dol o] 9355 ladlad 5l (5,915, 0590 10 (5,30 (Dlac (SibsS sl oLl

Syl ol )l &ya8 wSlas o B 5 mle U5e 0 SLSY LU 1S L gulS Gl ilg

oo @

5 05 > b Gla s n sl (Jeke slad S
Delayed onset Muscle ) DOMS s ,.5b sdlas KidsS
G Sdlac 865 (1)ogs oo Lasein (Soreness
g duad Sl ped 3l dm a5 el Gloaus yiiie § K5 040
555 0 SLobil Jolts jiivg oS (Sl el 5 g Joore e
Sl yed s aly (59, R0 2 pl ol jo Guge wile
a8 (SHlSe la,Lad wiS oo jon e (551 paie
WNgd o )y |9 Lo bl jo Jld oilas Sk
(Has 00 L as aiil o Has glacaw! Tkl

oo cdled SO o L gl gl o a5 SlS den

O o as Lolie g cdlae 1o wiles,S &8 1o o L5
3,0 wlesl( Dlac o5 e 4y wilosg 5 )0 codlad
50,0 (o bl ay aS ol 8l luy a> .&los S a4y o5
G glaiag ;o Gy Collad aloxl 1 (Dlae (SudgS
HLS aien gl 1) cc e o plssl Ly g asbasilesls
e L =05,9 codled 51 Lol Dlac g o aslaalas


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

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

12

Sz Sl el sl sl oS 5l dns g0 Jsb
s s Bues a5 wloods slgriy (83,9 0, Sles i piy
35705 59 Vb 5 e pundiilie 2 5B Sgeyem 20
slagarls (il g ain gl 4 bl 5 5 s0d
oS i 5o (L0 g 550 S 5y
B (§9 e b oo (Whey Protein) g iy
Sble Jold (g n (ol 0gdos Cgmme 1l (g
5l e 5 65— lma el a5l ol
63 B9 Sl eyl 05 g 3Ll slaaielagul
el s i ans ST T S i 4 il e
G99 22 9 SFSL AS (93 (g7 odied 1l ¢ jges
Lol 51 LalS assls ool pogdle (9 A1) wiS Joe
Sl 4 S (59 (B9 5 39290 absel sl catial
g oo iz g oalitul (55 5 b 4 S laarl
0395 JalS g (Hlode 0395l &)k 5l sy (B
Blte 5 (oS 5 g (B p e (RlB o 22
5 Volek aallas s (12)0g2 o o jad iols8l )]
gy e oty G a5 ols oLas (2013) e
5 Shoeeg)S Srae 4 S (eglie (o3 L olyen (9
(13)o5i 0 252 3 0355 Gl s Lo pls
o 53 (e Srae oS Seaload ()15 cnl pegdle
Sl 24 | Gy g alolidly (Dlae (289 i Sl
3 (B9n Srae JdS Gres 4050 o0 (eglie Sollad
2 89S 50 g Sl il S lgie 4 wilgi oo
5 Matthew L5 alaly pon j0.(14) 09 a3 5 s
S9stp 2 ) 59 g Sl B pan 50 (2010) o iSen
(15) wisls o)Lzs 1,54, lolssl 5 b SHhae ol
3o 858 e 5 ) 008 (ol (1SS
dolse Yozl 9 5,0 S99 Jdo an wad glac s
15 ol s s 8l o5y 4y |yl o0 S Chen
Hoas (N85S 4y bgype 0jad als 1 ol )05,
Lo Sal, JLo as ol 8l olol cyaads el (6,55
Ot Sl @i pe 1) O (Wil o5 ain
Elig a3 4 g e 42588 Slalllas 4 azgi b o Sal, oyl
A5 16) 5,5 o,)Lil (59 gy B pan g Jlodan ieglie
il 21y 85 g n Bpan Sl 55l oS Slalllaa (7
S5 eiSa g Sl Bran 3l i Wloo S o) p (Sl
g n e aily Bras ;3 0)bys Lel tiles S om0 1,
lae (85 Gl azls » Saglie o yed bolyen (9
o plplo cons s o ads Sldbl (6,50

oialS g 5SS mupl Glalidl ((as g Srals
g.)LO.JJu GLu u,uL..u‘ = (2) Sl o‘).‘o.b (5'5)} Lol
gy U 655 5 il Dl (KideS o alKisles]
Ot 3| oy Sl 24 85 S j90 cnl & S (0 S
3) abise 25 55, T 55 51 g g 0

ale ccns Lid o Pslay oo dlac 6“%—“1
Joed 31 Loadly slme il S ile al38 5 Jsho )5
5l 29800 (LDH) 539,000 olSY 5 (CK) LS 515
&l Voons oy LDH 3 CK (sl jol cudled o,
(4) w58 o )13 Syl 0550 (Pl Jsho ol (s
as 990 )La.u.v L ‘Su)lﬁ.mﬁ oo LSLQ[V')"] )‘ CK p_v).']
slapladld Gl bl s o5mg 4 Dlac Jokw julpw o
3o CK zglas a5 oalls ools las o )ls 592y (ooluisl
b Lal381 10000 TU/L B el (San 1,559 5 cdlad
plood musdlygie 53 Olsl8 polis yo o Cel a3 LDH
4o dedo g Z bshd o )55 0l 2B 3l o SIS
29 Bl ol Sl gy ) g 3T ol el dodss L
(B) wiS oo Sl LoDy oles

Q‘)'_;uc u....:cl_f 4 S T @;b; 6Lmoﬂm‘)
Ot Spten Sl A Wlodd qwy p (Mae (KB5S 5 55
lag,ls B ran ( Sloyd Loy Glule (1S a5 g5 oo L]
2,5 o lil Sl sl Ko Bpan pizmen 5 Sl 0o
S bt oty L alaly )0 jee (nl sezg b
3L el o ol 51 s b 5 o o5
Gla oSe G pan g jlocian  Swglie oo ye3 (6),1s 54>
S-S Sl alS a5 oly g0 (lge 4 s
S99 b gl g Wlad )5 13 w3550 2L (SHlae
Sl el pladl § 5)las slo JoSo OB pan (7 8) v
Gl Lol aims plol Sy jolls gy Baa L 1) Seglie

B Ll 5l oolaiul a5 sliel pl b sludss slo LoSe


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

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

13

IS5 S el Bayb 5l oSl g Ak i b i ol
6)—5‘))“'\—" g_ri'))" J?“’)B )‘ oolawl Lv (1RM) Ao
A 8 y5e ao s bl 1 yes Sladz 3 b {17)a

gl S8 8 wa

Ao 1,55 S5 7 (p,59lS) oads Lol a3y ) 10278 - ( Saws b L1865 olaws * 0/0278)

3hom Ledgyls g JoSo 09,5 anlllae 3,50 ol 31 Gy 7 50
6 Cos 4 (Siielsnsed 5 somzr S SThs metS Al
Lzl 1) (ol (o559 Oty a4 i o0 5 e
Codled asliy g )0 J5S 09,8 el (b joais S
30wy S ailyy; JoSe 09,8 00 S5 28 b (55 )
Loiglo 09,5 5 JLi 2 b p,5 0 5 (55 oeian o5
s JUi Sy )55 5 Ladg o (05 30 iy S il
Sloca g J—8 celw 48 (18)asin S G pas aiin 6 o
rogbio Clad Sy Sogail p (Sheglie )55 (2 ye
924 (5 .58l plil (Hlae ol syl cgx |, 1,555,
Sl ol dy g cteglie cudlad 5l ow el 48
G5 o3laily (B mle S gl oLl & ju s
28,5 plal (6 5 055 Gusb 5l (Phas ol sl el
Olgzails 5l gt (ml asdllas 3550 o 31 coles
B o |y ol lgs lad g asog aige dugd ol iils
2l glapiis oty 5y axlllae 5,50 8310005 o
slaatin )3 1) 353 28 3, 45 WS bge a5 Wid S
Sl 5l d=d 555 B comizmen 5 (0555 e 2 s
Slos 5l ool oy pls Sl IS & js0a (6,25 9>
Wl bl ol o alss plSie U alSors
S8le s sleslaial Ly 5,8 5o (65,51 w8l o jladie
gy oy 33 3 80 dmalne NUTRITIONA
ool Lgil ass p3¥ sloaog olié olge B ran Jlade ,o

s o

S yae g Staglie o ol atin 6 5l o) S5l anlllas
S om el Slas (K85 sl asls » s (s
| oo)SJ U")"” u‘b).;o B ‘;Us)" Gucslsbo u...]l.:ﬁ
Boigy goige
0555 5l 50 k5 ey dalllan 3,90 1
039 L ((aie po celu 351 o8 oy ol o)
et oSl gy oy Sl s e 5l (onei
3 - ? Ql ”9-‘49‘ . [N W u : ‘..‘ u‘)—ef .- ?
el 00l 43‘)‘ 1 Jﬁ"\:’ o dxlas S0 \)‘)Sl é))gjy)..ﬁ
smad ol lom W36 Beios ol o 0auS S 5 ol
=B slas,lon 5 s9lS (guS (G Lad ol
b )0 595095 (6 Kmw axdllas 550 o8l 0ings owiis
ooli il (59 (reig iy 5l et g9yl L JoSo I i
&l Logygosl lrzl Slilas 5 wilgd 5 Sl 0o S5
O )ygmodn aslicals) p,8 8L ,0 5l S asdllas 550 ol 3
an (Bolai jsb 4 g jo oS0 Cgxr asbicals, 08
(2 8) Jsss 5 (2 10) L lo (i 10) JoSe 05,5 4
NG S g (% 9—0)d (G S P e
Celos o 3559 el SR BE aie S, Tadden
9 U)j W8 Ls)_jo)‘..\_v‘ MP dxlas Sygw 0‘)3‘ e 7‘9
3,3l a8 ass S aml e olRaslejl 4 (S S 5 ns
Srewiilw 01 c8s U o loslaiwl L dslllas 9,90

Sl (o S 5 5 oz 9o ) g 05 (6 S o3l
Cnglie gy dy G S i LT oo 30,k
csL) (Bioelectrical Impedance Analysis) < =Sl
S =S o3lasl (o9i> 0,5 ;548 neomyth medical Sl.S
iy a8 olle3 (g5l il 10 g, el 5o 0

Sty w3l gl oy Sty () sl @il oy Sl o

Sl o F Js Lasg I Jose P55 9 o Sloosas
01214 1766 22251 2207 £ 112 288 = 17 () o
0/393 0/979 179/1 +5/1 1752 + 417 17712 + 412 (onils) 03
0/095 2064 7307 + 418 6918 + 412 701 + 38 (+,55L5) w39
01703 0/358 23/1 + 214 2008 + 21 2004+ 19 (oo sie st o 5okS) it o5 il
0/553 0l611 1306+ 318 128 + 311 13/1 + 34 (o, 55k5) o o

013 21249 18/1 + 32 1609 + 2/4 1777 217 (5,9) o oipm



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

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

14

o‘)_a..@ 0d—=<g tj_» u.i)_.o) 6Lﬁ)5) AJQ;GA d).m o..\.cj
2 SLejg) 5 (ned PR sieg G g el slaonsy
(18 ‘9) ..\JQ;GA ;.9)..4@ ‘nl.u 9 )LQ) 6L¢o..\.c5 o‘).a._cb Py
1S gl g0l Wy ySTas g eIl b
S el Pl ya 8 2Sla o (g, Se sl 6l
(Maximal voluntary isometric contration strength)
Al i o Jolo (59 p F03051 (MVC) silj Lo
Micro ) MMT olKiws g5 Jlae! Jowe ools Jl, 3L g
B9 993l L sl 9, » ( manual muscle test
U ocd awlys 0,8 51,0 90 agly 1o (59 ol opols
Sl byl gl iles Jlasl |y Kon g9y ST
2 oSl oS > 50 )] Jake S eyl (oLl @58
gy S e Jaio 59y 2 (093l azy0 90wl
JL_»..JLn) Comnnd o )...09.Al_u\) 9 KW 6150)‘..\4‘ ).uol.u;

(21) e85 )15 g Cumdg 50 aels il
Sace oyl 5 e 45 09 4B D g5 Jleel yloj S
Oileed azio (55, 5l ) @y Sl e Sigh
i 30 olgd Uy g 13 ae el oo ge it ol
ol wyad wSla s> ol e slael ol (WSl g 1,2
ol 48 524 . J3 ol cnl oo Jol |y S yagsy!
285 )18 xS ol 090 SSSen s 5 oy

Hlde oz s (B9 5 o) p (65 05l
531 555 SrSo3ll Gasb 5ol 5 55k 4l 99 40 (o905
Es—ome 9 5503l (5,le8 e sleslanal b o, 599
5955y e Slome 4 9,8 o oy 5 93k 90 e
Al axd)F Ll s dlac

SHas (i85S gl als s pFolul cuz i S 095
=5 03> saalllas 09,5 4w 1o ;5 (LDH 5 CK) (5,5
29180 03a3l 5l Gmp eels 48 5 24 (L3 g 4w o
aan 6 5l o celwd8 g i celwd8 > e g0
= O Olie 4 2Ll el 8-12 51 say taglia o 505
Shass 48,5 oRaglejl pasis g (295l s 5l (oo
o gl S el 48 b o wh ailys anlllae 5,5 ol
G0055 (o555 Cedlad 43S yo el Sl (655 (ys5 Al ye
CiS 5 miw S, Ubsy 3l eolitl L LDH 5 CK ows
il 20 (Olnl sesl o)l &5 58) )l parsds
Ll s asly LDH 5 CK (g 5ol asly .5 1 3
5e (IUIL) d jo

Pl sl aalllae 3,50 031 (Soglile (359 (2 o3
Sy 9 s 0590 sl SLET 5 LS (taglis o yed
loolfiws bwg Joglie (n yed |2l 0520 b ale
So aslhae 390 33l aan (sl g Wgl oo LT A 90
S8l o 1358 50 eeaS e DS > 3 Akt 1SS
72501y Gegbie (o ped by o Slud )0 aalllae 3550
Wl oy oS o ccia glp 6,510 e 3 s>
W o b o egik Sty gl sl ) St ) sl
3z, 65 Jgl aian 90)ao,0 60 lacsas b1y o5o
155 S (pgs atin 50) 000 70 5 (g0 aiin 59)
504l 60 lacs o col il loj oS o 1>l aicis
Szl 5 8 5 aalllas 9,50 01,31 (19) 050 438 5 1L
5> 4i3s 10) o8 08l o 50 aglia 0 5e
5 Bllasl OIS > 4885 5) 0,5 5 5 (e 5 (AuiS
o e bl |, (tuiS

s SS9 S0 2 (Fogldlo (1 pod (5121 B9
Sl G (3iod Gl 5o ooliial 590 1159 (Sheglie
12 (2010) olSan 5 S il awss 33 (Die a5
sl ede (20) el says 3 soliiul ws S Ooes ol
b Rl eEados cnl jo 58559 jef aslllae 350 o3
Slocw g 8 celn 72 09 Mae conl slo sl jo
358 b iy )1, S5 Sy Sroglio (o8 4200 6 (sl 2
s S5 b ol ) sl elSis) o sl oS > ol
3,8 o SLedlbl o ase &5 50 5 (i (0] )9S
Pl 4 £9,0 anlllas 3,50 ol 8l (5050 59, 50 00,8 s
5 S 50 LARMKTS L o, 5l o8 > s 6
gy B ,Rge5] 1) <8, oo Caannd wis S (g0l Sl
S8 o e Ceamnd g 0510 YU gy ke 4z jao
Ot Sl il 10 g0 izl iogail bawgs (1,559 (2L
Sy 4ids 3 b

3o ) e 5l asdllas 3550 o181 JoSo S puao 4y yb
gy 00)S el |y JaSe B pan (y905T iy sy
92 (o515 L (55 sy G (! po eoliial 950
Sz m @l JeSe g (gilgyls 8,0 el v
oS o109y (S 35ille oo osliiul (sledg)ls 5 ¢S
o b o Lol U5y o os (sglune oo 4 Leig,ls
Sl oegn Syas adiyb il LSy Ky 5 ek 5l 90
4S5 05 Djygo nl (el slrjg, 5o andllae 590 o1 3
5 5 Laig)lo Ly reiis g p)5 30) (g0,5 35wy S il


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

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

15

ered 3 am CK 031 (e rizean . (PO/05) 0, a8
48 324 6[.@4.1.@3 5o LJ)""S °3)§ A Cond Lo..;s)‘\) 05; )
JSCs) (PLO/05) 09 ,aS (5 ls e yobo 40 clad 5l o
Q@
e J_Qi‘o 05)_? ) U")_Q" )l Q= LDH p_v)_'] Q‘)—"“
os)j A Comnd u_JLxS )l W T) M-CLA.H48 9 24 6@4.1.@3
S92 yeS ()3 e yabo 4 JFUS 09,5y Conad ZuJleb
30 o3 3l ams LDH 35T yl5e < cpuizmen . (P<0/05)
48 (s adng o L J, 5 09,8 4y Cod Lalgls 09,8
U52) (PEOI0B) 550 2 s sime y5bo 2 ol 51 o
@
48 324 (o Jleé 5l |5 slaalag ;0 op o5 5l am LDH
3 A= 4o Cod () e jeb A bl o cels
Lol (1 Usz) (PO/05) 54 ;iaS JoSa 09,5 40 oy pod

JsCs) (PO/05)0 5 oy ialS Lesg,ls 09,5 5o (5,lo sne
@

s3] 3l ool L laesls (092 (omsle 55 1okl (Sbg
48 524 (J 3 3ios slo e o (eni Sy g
Sloslatwl bog,S aw ;0 1)5g 5 Soglin codlad 5l am celu
S5 3 5 550 S Sl Ly Guilaly el (s
0 g3l (S yigmy (ol Ggoil 5l (i e
33 oS jhams g 8 Sl () 2 Sl i
s 0olil dian T yg0j 5l 05,5 ;o o calizes gloalag
58l 5l 5 4008 (2 PLOIOS o o 3oy ol
33l 51 g Laosls Jados 4y s g (18 a5e) Spss
ol ool Jglas g a,loges w0 EXcel
basl e

Solay aS sl las Laosls Jdos g a4y jo0 gl
39— 331 (Sielsnsed g (oo Shoogas G )0
Bl 352y Gyl S Sy 0 09,5 s ) aslllas
a5 ols s S 5ol b iyl el (03] b
sadog 2 50 (n i 5l J8 LDH 3 CK o551 ol
odnlie (5,0 e Dglis 09,5 A ;0 0ud (g S 03Il
5 e CK au 35T o)limee Ll (2 9 1 JSi) (P<0/05) s
Sl jlan 48 3 24 cloales ;o JoSe 05, )0 (e
524 o dld ) L5 glealag 50 5 Laigyls 09,8 ar o
Soldsire oo dy S 09,8 dy Cod Zelad 5l as, 48

B LS Olg,ls O s

$5 $6
350 L I * T « T
*8
2 "0
Y o50
3
=
2 150 .
. $
50 1 T T T T T T 1

cdlad 5l S o cel 24 on el 48

s 3l 8

cdlas 5l S am cele 24 om el 48

el 3o

otred 5l am g JeB w0 S s 30 CK o5l i (50 aglito 1 JSC2
(PO/05) s 50 31 L3 Cormidg 4y S (5 jloline BMSI*
(PO/05) 105 3 a0 Loy )13 05,5 o a5 Jolins 8251 8
(POI05) 5205 5l ams om0 JaSio 03,5 4 S (5 Joline 53151 $


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

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

16

B Ologls B s

500 -

400 -

300 -

(IU/L) L350 0008 LS

*6*3

$6

cdls 5l S s el 24 s cel 48

e 3w

mf |

$
iﬂ *6

cdls 5l 8 o celw 24 s cel 48

R BIN

(otred 3 am g JeB w0y )S s 10 LDH 551 Sl (e dglin 2 S0
(PO/05) s 505 31 L3 Cornidg 4y S (5 jloline BSI*
(PO/05) s 105 3 dms g 5o Loy )13 05,5 o a5 Joline 8251 8
(POI05) ps 505 51 dms Cond 45 oSe 09,5 s s (5 Joline D51 $

sls Lz MVC & by o slaosls Judow g 4500 gl

|, Sig s cdlad 51 oms cclis 48 24 5,1 MVC e o5

J.._M...u 6)‘0@;0 )j.lo L LQ.;B)‘\) 05; Conas \).o&;c 09)5 B

48 524 (ol 5| 5 o5l MVC (e opuiomad .0

S ssb 4 JoSe 09,5 ;0 1,505 Codlad jlam Zels
(2J592) (P<0I05)s5 yito Lais,ls 09,5 ) o

ol )bl Jdow ls (M e (e 9590 )0
0955 33 ey Slam oy 5 93k (Dlae > ez a5 ol
Sld e yobo any (pyad 5l S S Ladglo g JoSe
SIS sob an JoSe 09,5 53 Oliee cnl Lol 09y 5V
(3J5es) (P<0/05)s4s Lasg)ls 09,5 51y

Ocpes 5l g8 Blp s 5lom

86 -

84

82 |

80 |

78

(cm) Mas >

76

74

J=s

Losgls JoSo

el 3w g JeB w0y )S s jo (e e Sl (e dnlie 3 JSb
(PO/05) s 50 31 L3 Cormidg 4y S (5 jloline BMSI*
.(P<0/05) O 3 dm Camdg p0 Leig)lo 09,5 dy Cund (5 loline MBI O


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

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

3155 @, MVC s bl Sl 5 (S5l 2 Jgur
O 3l e O 3 Coxds
an celw 48 A celn 24 W PSRy e A celn 24 W PSSy e e

16/83 + 2/56 16/14 + 2/41 19/17 + 3/07 16092 £2/19 1602 + 2/27 1926 £317 s =, MVC
18/16 + 2/94" 17/94 + 3/16" 20/61 + 3/47 16/85+2/64  16/47 +2/31 19085+ 341 Lig)ls (Kg)
18/98 + 312" 18/65 + 3/11" 21/37 + 323" 1662 £2/37 16114+ 2/19 19/44 * 3102 oS
21/48 + 3126 21/45 + 3169 25/67 + 3/83 2172 £3/49  21/66 + 3/28 25142 £ 4111 s 51, MVC
23/16 + 3/51" 22/94 + 371" 26/78 + 419" 21/86 +3/48  21/85+3/11 25/69 + 3/95 oS (Kg)
24/2 + 3/85" 23/71 + 397" 27/8 + 424" 2159 + 353 21/47 + 3/43 2556 £ 378 Lug)ls

5 OK 3T omgan 6,55 (Dlas (SubsS slaasls
ol jo Gl e 4y (69 (g S pas 5l oy LDH
A5 005,5 ole ol Kebgls ol s, samlise dlae b
Slyome Gl e @ 59 iSsn Spae b G Seea
alae ;0 (550 sladial ol ojugas laasol ol
(15) 3l o 351 ¢ U5l
Gl (e a5 09 (pl pOl Beind Al (St
09, 4 S JoSe 05,5 ;5 LDH 5 CK sl 151
25k 4 i Sl am el 48 5 24 glaalag ;o Lol
B yae a5 aies e lid bl plog S gyl s
seglia (o359 Sollad Lol en (69 (g n e JYsb
K355 slagasls rals 1 g olsls o)l
)l LS taglio o po3 (12 S 4y (5 5l (DL
s diol sl lojen B pas 5 aglie (nyed gl
Jobss sbml g e n 4 pa (RelS ety i Ll
S)lae Gl A 05 e (Sl (g St
05 5o bl LIS ol 4 |, dlae A, aly o
il s (aglie glac Jlad jlae (59 s
of cslaie o ISl aliae by aiool al il o
alae 0 ey 4y (LS 9 (g S Rl
5 89E50) )0 @ caw Sy Ol b e (Sl
S5 gy slacalled I ey (Dhas ol Grals
4 00,5 ol asdS Slallas bewly feen 40.(22)
Oeig Do (GYsb (all L gy (e n B
sl ol om0 (16) el ol pon 1,555 5 cled 5l oy
Gy ol yod aglio (s yed glyz] a5 ol oLt Lo ol
o LS (Soglie (e Szl (izme 9 55 eo
05,5 P MVC [l 8l ol Clae 5 (Mae oo il
Ol Lol o pa 51 B8 L anglie jo 208 5 Ladg o

(POI05) ¢y a5 51 U S s S (55 sine D

WL T
sl as L lie 45 ol i ol eios gl
sloalng ;5 taglie e 5l dn (55l (lae (SidsS
i 3 B s 1539 cllad 5l amy e LAB 5 24
2,5 by RS Leig)ls 05,5 13 (5 losine job 4 (Sl
s sLaypSLs 1 L5 e taglia (03
ool ) omae [ ((SolSe sla il
L 58 e A yomie (990 slacullad § (Sglie
alac 0 a8l )0 045 c0 D,a8 g ojlail 4 atugly SMac
OFon @ 9 Fo (m Jol 4 atly atine 5b o
Lo o rdone GRli8l L (oglie (o3 il oo
BL slacntis m (aizmed 5 (odsS jlo lacnsn
s 4 ceul ool ol ogdle (7) ol ol o
24 1o oy 4y (Dhde ey Fie Sy s Saglie
e 50 9 oo (o9 alad Sl aw cel 48
4 ass,S 5,155 (2010) ,Lsen g Rodrigues aw;
O G halS o Soglie el Ol el
o psbSe) bt slaple; ;5 LDH 5 CK cale

(12)05i 00 1,555 2 Lot
sas LDH 3 CK 351 o)l5e 45 ol oLt Lo clomlice
o cel 48 5 24 oodlad 51 L3 slaalag o 0 ye5
09,5 50 oyl 5l 8 4 G (g0 gime ysb @y cJled
Gy 45 055,S Hl 4185E Slalllae 59 yiaS JaSio
= 9 Aol (g i RPN o S99
Ll (et 50 055 o 1,050 Cellad iy el 24
G yae a5 assls 5,135 (2010) ,Lsen 4 Jonathan
2 LS Gk 5l 6 )slSe ) S5 s 85 9
oLl 51 ey LDH 3 CK yyen S2355 gl sl
o, LSen 9 Matthew < pioan (16)05—o o |, K59
Ol 50 [, Lol 5l ae (als S, (2010)


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

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

18

LajliS acgaze 5 LMTOR J 53b 31k 5l (65 52
oSz 1o (ol oylsalo ola Jolas Liglisl ca Wl oo
aalllas ,5.(25) 04 seglio cdlad jo 5 0 S
e ol piandleit Sl 0590 hlug 35S Cle 4y 5l
2 Sl S e St Lol mbed (655 ojlil |,
3590 e ol oun] Olalllaa , 38,50 Jalge 5350
35 )R Ay
5 Seglde (e syl aS by (lis polo udod @l
O3 Sl e 5 65 o9 Oloeien Bas
leas ol o a5 fal L oles 4 Seglie
ored L olyad (59 ety B yan ol olan (525
i 2l 595 s )35, cle 4y aglie
3 Ol emen 5 508 Rl Bl B9 5 e (g n
Lo adld )5 g yiinr Sl G sl o)lsale slo sl
G 40 CK g LDH (y3men (6,055 (Dloe SibgS
dmog o8l ay bl e 2 098 0 oS (Faglie (2 ye5
o as (K855 59,0 5l T olr Cgr 35800
3 JoSe 51 109 0 slacdlad (ogasn (o8))9 slacallad
o3liiwsl (55l wnl B 50 @ ped (sl 0 p5 0599 Jsbo 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, Girkan 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.

o S JoSe 09,5 )3 MVC 5 (e x> )5 Sl 38l
Hayes «,ol> dasllas guli b g 1091 yiion Laig,lo 0,5
5 gy e 45 Wlos S Ly 55 (2008) ) Sen
(7 Os0= 0955 GRSl o (Slaslie S dlad L ol jen
ol O cdlais o (B9l (2l s oS 5 S50t
bl a >g5 10 (22) 0g 5 o Dlae ju s
MVC s ials (2002) ,Lea o Clarkson a_sJlas
aalllas ;o codlad 5lom celw 48 324 55 o5 5 )]
ST slapladld (ol oo (55, e 4 Yoz ol
(23) sl yo5S L 0 ) ey S e & (25500 9
xS el Sl e s S hrmdeee Lok
o=l oo 998 0 Dgme (ae slagslem 5 S
s 1, 9 slnclled 51, o alog) e o]
ol aalol 45 5 (sl oylsnle sla ol 5 Shoe 4o JSlis
(s cawl PLS 0055 o SHae Jslo slae
S92 Lo rdee S3busl ln sl o)lsale sloJsh
&3l sl ojlgals sloaJobow 055 j0 5 ai
G rlpli 0 S (ool Sy (S 4 oy ybse
Pl o Pl ol 51l sl o)lsale slo S5l
adly aen 53 (24)0S (5 gl 1,0y lacollad
G yae 45 ailes ;S 3,055 (2014) ol LSen 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-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

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-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-11-01 ]

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 S*", 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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