39 gl (53 03 JSSg 53 31 s Lowdly LS giund (o3t o w39 HVIB JoSo SunooligS' o yao puils
S 59 08 (U

" 6B 0T T elils 1,8 Lay iy yy (Slog i 00l
Ol s el oSty okl (o yie a5 olKtils JLetils” o 5555 psle g (S i 0| i 157

AVIVY iy g G NI 28y 7o )b

suS
- Jtelsty = oS 5000 10) HMB. oo aolisS S pn 15l (oo (g ) 51 S8 :dun
g 559 8 (B 50 (Segliie (S oS SS9 5l am LS 9aud ]S e Sl (OliSe
VAYERYNO o8 oJlo YHVEY (o 000l b 355008 (05 V7 pohie (v iiadedy (9,
(olawi=h) HMB- ;3 103 05,5 50 4y ol ysb 4 5 el gl SVBET /YA 135 5 o il
Cov dnla ¥ oglaan g aian ¥ Coe 4 0,5 90 .o el (Olawi=A) Ledglo-y ped 09,5 4
3,1 doigylo a3 09,5 53 5 HMB (foSe HMB- (3505 09,5 )0 08,5 8 (steglin by pos
~9hedy3l)S g aSimly 5 4Vl I-RM (g, ojlail e a8 S pae 55, 0 05 ¥ (e @ &2
3ham Ceelo VF (g5l im dn 5 Jgl (e ddar g9, 51 5 55, o 95l S 009 LS
ham celo Y¥ 5 Jol &da (o o3 Az 00 2T EbL 5l amy Cela YV (gl (o505 &l (LG
5 oposlobm oSl OMST ayy Comidel as 4 pgo Ak (e Audr 2T oL
2550 slacs S o3lail b @bl Jelors gel 5l cos,5 0 50 00l (6T o3Il (slo i slaggesl g
sloseslim 5 0seslota laoeSilee BB dlin jsliie a5 Jerhl o Ge5l g
A oolazwl Jaiwe T3l 09,5 90 o 0 a5 0550 (gl ko
- S ialS aén g0 3l e HMB 65,5 50 Lawdly CPK 1 SSlo ol lid Guios ol :dasdly
5 4Vl I RM aizan i ssalive Lig)s 05,5 0 Lials ol Ll (P<e/-0) cdly gl
D9l ire glel Ll 4y Lol el zol38l Leig s s HMB 65,5 95 50 aispols
&l G0l cow HMB (oS 5l 05 ¥ Brae a8 ol (lis jole 0 b 16 S domtd
3 HMB' JoSe 13l ai )b 5l laasdl cnl 00,5 oo (aglie Sl ped 5l am S gind opil,S
S o Colen  Taglie iy a3 5l ey g (U 50 ogad 4 Dlae ol rals

* E-mail: ghara_re@modares.ac.ir



www.sid.ir

GHLBT 3T bl )3 Lo iy p Sy 0ol3] Vo

doddlo

538 5 it (5,08 Sl yed 4 U1 i GRS oisa 5 (o509 slapile jo U5 s3> 0j9ysl
ML‘@ QL’] Sdes LBor Olac U)JS w.’l)ﬁl 9 WL».»A u;c‘d.i‘ L L;L’wé ] d.d)f )|)5 c\.‘>5; Oy94
—ol&is b S a8 cenls HWaml lgs oo i)l 515 o pe5 Al (yea o]l 69,8 1o LT 28T a5 Ll I Ll
(P 35,5 T o 7 odlae el sbmy!l s TLTL 2 yo5 sbaaalip 1zl 5 25555 sbacllo 5o b
Sgdion ol (S5 Casgazme 30 e T JLis 4 5 Wigdioe olren "CK 3T pasial] 5 e
LJS‘ 3.?)0 L ..\.uJ)LSA )Jd) L X )S.) D)lyo L 4.’>5.a La "\’J)fgsa ij dalol )| .)J.é WABJ.’M w9
ASb Ollaxde o e 5 S Wb | E5 ol pleyd am s o 00y lalS

B JeSe cenl a3 S 13 KG550 9 e a2 gi 990 slewsBig5el &S (solga (S
Al s st b lsasls el sl cdsilie HMB ail oo (HMB) "@l g il onS's oun
Jawsa O 4 3959 )| o= L”“"’“"?“J (7) Gl 00l ass-liss u:.u}i] ‘si..lybls ‘5'..)] Ml} aS WLQJLM:
ol ST 05T lawg (6,08 giee ;0 KIC o w393 oo KIC &y Jos 3650160 KIC 051

Ay . R Hi T . . A . . e

E5SIs20lg pS g RleS W 051 Jawgs Jgjgiem 5o Lalsgd o 15 L Hlggnl & Joos 5L59 000
(YF) 00,5 o HMB & Lo

a5 helS )0 soes i g wbbios pwsdasilen SpblS ST cwsls gl 5 HMB
(1) Slazmale glasho )3 (o9 o d(A) Slamale 508 (21531 5 1) HMB oS Sl (6 )kns
o a3l 5 (V8 9 §) LDL-Cog JS JopudS 2alS o(FY) o> b5 2als «(FY) "LBM _l53l
Oyl AeSzd b gy B 5l cailosls )3 ol 3,00 (VF) (VO2 max) acivn Spae ims]
AA) Sllg> 5 (Y VY ) baoluslys HMB oo 5l 0,5 5 JIY &ljg, B yae 10 659000k ool
25 Gk & bl conl 2alS 0 HMB oo il Il slap il .ilos ;S5 (5,155 (V0 4 YV
cole o oS,8 5 il es, HMG-COA & ;o hows 5 HMB lly -) ol 4z LB
3 HMB  Ulg5 =Y o) "MTOR e olo ial33! by oSy 5w ialidl =¥ (YY) LoS Lo

. Unaccustomed

. Muscle injury

. Creatine kinase or creatine phosphokinase
Beta hydroxyl beta methylbutyric acid

. Branched chain amino acid

. a - ketoisocaproat

. Isovaleryl coA

. a-ketoisocaproate dioxygenase

. Lean body mass

10. 3-hydroxy 3- methylglutaryl coA reductase
11. Mammalian target of rapamysin

000NN AW —


www.sid.ir

10) S sid 38 o s HMB. LoSis o sioglin ol yo3

s F T 5 TN) s s e ellid | Calas 5 5 Gy S wpm el
(¥8) Jokw slie g izl isw lgie 4 HMB
CSH &% 3o HMB a5 Coul 05905 ke |y and b ol slasdllan ,3 Yoo A Jlo j3 ' oyguslsn
Slazuals slacawl s s ol G () oyl cdlbo LdoS Lo il 4o (JgpmdS cole a‘\ﬁ.,b).é)Y
Sl alizee glao Slas gz 5l 0590 JopdS 51 S lade adgy b b rals cael il S
S 58,5 oo 55 T 31 55 il 51 Ja 2dS (08 353 LlsS o (S LS, 5 (605 o oinaty
6ol Jlaie a5 bl 5l il oo 5LS 90, HMG-COA (L5 5,90 12, 89S el 3 (2iSlg ! 9 5JG
59,0 HMB sz ol3 81 plpls «(V8) 00 5 o jSgo, HMG-COA « Jas oy ;0 HMB
Gt bl Cgz (08 518) 0 e ool |y s Lo Lo gz o 50 slygiSs haale
s 3 Sles 4y e Sl )3 JgedS il Casles 5 (6505 sl 4STEES Gl o0 JedS Lo
] 285 el i 50 5 Jobo el S5 pugy el s s JanlS il ipan
Sl sy HMB 51 50 Jlade ogas ;0 (YY) 05,5 o Ldll 5 wais slacdls Jlis & lasale
$lyl 4 p,S sheo VAN L ol L_,]m @S YUV Jlaie LHMB (g5l JoSo oS wilosls oLis by cw)
lae 8395 5 08 Jldl g alae (g p LS el )0 |y (o850 ST e« 0 5 ok 2
OHB=3,9 sl Lal (VAYP) 5 ls caalnl sodgb 4 asan A B Y 0 4 Soglae Ol yod 5 e
SN g Yo A AP Cowloals o,Lil 59y 50 pr S WY B Ve Bras 4y gy ol S Gy a2l
adsl mhw s o 50 ol Jlade GBpas 3l e Selw Y-Y sga )y alsS ee aas HMB as' Lxl
315 0529 (6,50 walgd JlrEpl L YA 5 ¥0) 0,5 1,8 oolaiwl 5,90 Sy codlad 4,5 51 L3 celo
.\lesa d)La.C AMT as L?U] )l (Y" 9 \V) Gl 00id oo lie oo;u.tfu dudé}n)." L d;bﬁ UJ‘ aS
codled cplpls (Mses o5 |, (CK) LuS 0051, 5 asle Joko slap 51 S5 So5 slacdale
S jsbolen 058 ol ealitul 050 (Dae ol a3LE Glie 4 L@BA‘ w3l onl Vb oledly
G Soslasl bl ol b 08,5 Sdlas ol 2805 o Wlg o HMB a8 bl 5l as o,Lal SLS
Syem izl cowl zals s HMB | oSe it il an (a5 oo LS o0l,S mlaw &y
o e Sy 21y oy e aty CK |y CPK il o8 LS yidindl S | S l,S
50 A0lgs o a8 el 3l panil 5 9and-N= 31 S—ATP 51 cpl Koo ol .0iS o 5L ) lawds1S
Jug CK iegim o=l jo 0l CK3 L MM | dlac 3 CK2 L MB (8 5,550 « CK1

So ol o S g oS ST Basg a8 deSe (ol 5l 5 Y dilyg, a8 el suls .x.SL 1 00,8 oy

o dcawl dae o Shas 59y yiSlas oy (malS coww SHac o] e 0 (6 o5l
(I-RM) arcin @508 6,505l b 0o 5 oo (SDlae @08 il cow HMB oS LT 5l Ll g oo

1. Howatson
2. The cholesterol synthesis hypothesis


www.sid.ir

GHLBT 3T bl )3 Lo iy p Sy 0ol3] VoY

3 @ 4255 b g0 )l a5l S g )08 28l 50 HMB JuSle 2ol & olgicee Vet
45 wad o8 5 LsTl taglie by pod laie Sl 5 (Slomr Coodls 51 (61,95 5 &1 Bt dnals
o allie ol g oo o3l 5l 05,5 ol jo o Shee 2alS T Jlos 4 g S el sl o Yoz
039yl 45 Sl yed 3l g55 (nl (y0 (e o] (a3li (2ol HMB JaSle Jlozo! 3l o)
ol Baos a8 cplay azgi b 5 6,08 Bl 4y 05l 5y o0 wllioo Bebodd dnal>r (gl3 oolitul 550
= d—Se ol GaeolseS Sl ol e 1M s o 7y o ped p90 9 gl slaaian jo slacmale il

by Gl 55 s 08 izl B0, J18 csy 9550 00588 (slacn]

OHBIR9)
2GS Bged Gygo a4 HK0j 598 e dle YeoVe 518 slawd (gylel daals sy 4 a5 L

AL el Ly )l (0 0 g JoSom (o3 (S A 05,5 90 4 (ol jebod 5 35 QL s

3303l Slon 5 (S yogr gl Sledbl N Jgur

Slows
BMI ol 98 (p,56LS) (359 (Jl) Gy i
YY/YAE-/0F \EYEY/E [AVAESTAY YY/a£-/a A HMB
YY/\YE-/0Y \VEYEY/Y [AVAESTAS YE/VENY A Lodg,lo

Ot yai-Lodg I AT (5 am 09,5 HLals I s yei- HMB. JaSee 5058 U3 yas 05,5 HMB

5 455 b (roglie Sluyed 4l Y ol s piie g 555 digeSy 5 2740 £ 5] (o
o S Lo.?j)‘b BHMB Joia Jfa.c 9 03; 9o M 40 dALw.a ‘;».951.0.4 6[.@5.,‘.».”.'3 r:l?u‘ g.»BL’.o.o as
Slowz glopite 5 aoml 5 a5Vl 1-RM CPK e Tl cnjed g9,0 5 JS 285 18
o agwlesd LTl g 8 518 o Sogesl Ll )0 Ligyls g HMB s o (5,505l o Soge)]
Vo) wnled Bpae o cllad g0 5l S cel 4 ol Cagh S5 oa)F ) Bass a0 05 Tl
Ao JHUS Gize lawgi 45 @Bge 4 Bpas Cule) ed b Soge3l LS 59, o 19 e (YA
20,8 5T 093 i yed &by


www.sid.ir

vor S gind ()5 o g HMB. oS ¢ caglie ool yo5

£90 9 Jgl &be 5o o ped dalip ggiome .Y Jour

oglio Gl poi ggime Al gime IV al. gl ket Sluder olosi
° ]
olSus G T by Sys Awdr Sy amia Sy

PR IRY
o5

b oon )
A o =Y
cuig 5l gl ¢ > Y
3 5155 00,8 o= Sl yei ploxl A
sl 4 il 2 ¥
° O L dilg e oEis M))S"
asly 59,8 sk #
L sl o8 > Y
95b ol &S > -A

- e
Sy A8 )¢

o5

(55 SIS 558 oy ol (0, 3 8 o ia 5 GRS ks 5 15y 6ly ol 5 5

005 s pSeilal 4o Yoy S g0 o (93 CPK jlade 1 ja3 8550 Jobo ,0 195 Aiged dntd W9,
EUES u..):>\ ul;L. 5o celw YF iPed Cug Js RN al> ul;l; 3o cele Y 1ol cug
2 S5 Sladiged g thn (g yed Az 03T OLL G an el VF psu Cogi ol aide oy
col il s kil Celu VY 5l ey DEKCAFCC s, 5l ool b ool e olSiles]
flna 6l 0,8 5 pS0jluil 55 1-RM polie (93 (ialejl po 5l am b 485 593l sy 5l
adny o, J-RM = 909 s sl | S5 sl 5 a5 lade ol L8 L e 00,8
V= 2Y (51,59)

YY) 0 8,9l

5 e iie o lailiol GBlsul 5 Sl o cogs Lol 5l oolaiul b lol 4, IS & o bl g, 4o
O3l Bosls aiies g a2yl Sl e (7 Jgaz) ab Laseie gl 5 ogesliin
Lg% 63lsl b il lg Judos 5l aools 2365 3090 Jloyi s az g5 s o ooliin] (s pa] g )5 g0doS
'O)LA.J‘ ‘5Lﬁ)..x2.n LQLQU}A)]@"" 9 ugﬁ)Tw w.iaL.A d){a}‘ o 6‘); A OQLQM‘ 03; ju‘ JL@.C‘
el WS dlie jolate & g Soyin 9e)] 3l (89,5 009,0 Aualie) 05,5 o 10 oud (5,5
Jaas t yg03l 51 (29,5 crm danaliie) 09,5 93 (o 50 Jai 590 slo xS (slagygeil s 5 a3l
Ol eolawl

axsly

ooy o HMB 05,5 55 Sg5an a3l mls 4 ax g5 b CPK S0k (25,5 009,0 Ol s Ayl
05;).>5(P<~/'A)Mammd)lo@uQMl;f3\"\"5\“\"5\’=\°5\ a\ﬂj\ ‘Ys\ 6L‘b


www.sid.ir

GHLBT 3T bl )3 Lo iy p Sy 0ol3] Vof

Lol L (P<+/+0) b sunlive (5l cime BT F 5 ¥ 0F 5 ¥ 0F 5V 0¥ 51 Yo ) slaleg o g Las o

) JS5) S92 s cme NS pl ¥ g ¥ slacyleg e

(o) 551 58 5 (el > Sl o a1 iS5l S s Sl 5 s ¥ g

Fbjahio ¥V Jbyghic ¥V Gbjahis ) Gljahi o 095
A2 SSEVT I V2 SR LV PRY PRIV AYEA CPK '
¥ Y AEF/AY Ya/SYEO/FY YAYSEENY YAV AEE/Y- a5y 1-RM L::’A‘j
\RTAGEZLE! YY/FPERI08 YY/FREOVE  YY/PFEROBF  asoul 1-RM
VYO FIPY V- a) /59 VVEYYAD  AYIVOEAAY CPK
YY/EFEVYY . Ye/S0ENVE0 YANAYEY/FY YASFEYAY asYL 1-RM H(Ilfi
YO/FEANA YO/ VEA/F] YYFOLFIVY  YYIFSESIA. asoml 1-RM

Oy Laig I 5SS s 05,5 g 1o oy yai-HMB' faSo 5423505y 0,5 HMB

(s € ogajl & azgi b (03] @ls @ a5 L CPK :Sike (29,5 o Sl dglise
CPK . Sileo &l pots pgas 10 (5,0 g STV g ¥ ) gloylo; 10 Lasgls g HMB 04,5 50 10
pll il lg (sl bl o t g3 (P<-[50) 3gp jlo o OS] pl T lo; ;o Lol e samlive
s aes Guills sl 5 L) livens geejl g by ol o5 0

Greenhouse (yse;l zuls wlisly aVL 1-RM 1o 09,5 10 4l g (Sloj Ol (urypr 5o
590 Oile a4 P<120) 0y o cxe oy (Lol 31 Js 09 o sme ylej 40 09,8 bilize 3l Geisser
gy 5leSs HMB g Laigls 05,5 50 &l ot Lol 2y 0529 Sloy Ol pots IS 2> (o

@ S Aok eoin Gl Ll sl @B a4z b Al I-RM i pgas s
09,5 0 5 P<[20) 09s J1Bp Cus)S (23t HMB 05,5 1o HMB 5 Laig)ls 05,5 g0 S8
olisl G-G el 5L HMB 05,5 15 oy s sl cnlpls 05 850 Cas)S (2800 Lis)l
PRI PN (e Opoi] 3 Ledg ls 09,5 18 5 (P<+/-0) ols (Las |, Slsre Gloy Sl is a5 0l
P10 Sl plas Ty gyl sime Sley Ol ess a5 wl eolazl Sphericity Assumed g S


www.sid.ir

100 S sid 38 o s HMB. LoSis o sioglin ol yo3

Ve
- /\
VWY
A\ Ls s
= AR
ke
am .. O [ vp
a7
A
T T T T
\ Y Y 4 ob)

Oley ahaite ¥ jo 5LS 0yl S Sl Gloj Sl yeesd o ) S5

S99 0303 TS 4 4z gi b 4L 1-RM yuicio (5uKileo (2955 (590 €yt duns Lo

O Ll (P<-/0) als cowlive (g)lo cie BSIF 5 V¥ 0¥ F 5V loylo; s HMB 055 )0
ST oY F o) cloles e Laisyls 05,5 45 09u 5l sine LS| sl F ¥ ¥ 5V 1Y o) slale;
s isine S Gl F ¥ 51 lY 5 ) claple) oo WP 40) 0b sanlive (g 5 sine S ¥
(Y JS8) 04

Greenhouse (yg05 uls wlwly a5l 1-RM iie 05,5 50 loj g (sloy Ol s cwyp 50
e o Koo Olie a4 09 o xe oy @l 31 Jglogs o sme oy j0 09,5 Jilie [l Geisser
Jexin pgar ;0 g oSy HMB. g Lugls 05,8 50 @l Ll cuils 042y Sloy Olyuss IS
g Lodg)lo 09,5 90 SS& 4y g S8 Bt or Sl Ble geil S 4 az g L 4l 1-RM
P90 )8 Cag S EB e Ligyls 09,5 )3 5 35 )8 Cug)S 23k HMB o5 o HMB

Sphericity ;ge51 5l HMB 05,5 38 & op 1-RM e gloj s gy sl cnlnle
Sloy Slpas 09,5 98 ,o a5 o soli.l Greenhouse-Geisser (yge ;] 5l Ledg,ls 09,5 ;o 3 Assumed

P/ 0) wisls lis 1) ()l sxe

Al |:|
. AN gyl

oufilee HMB
Ke) i o

T4

A7

=
-
Eaal

Shey aaie ¥ 50 4 YL I-RM .Sk Slojy Ol peis adg, ¥ JSC%


www.sid.ir

GBI ST b3 Lo vty oy Slay 5 ool o8

F9583 090)] @S 4 a2 b aimly 1-RM picte (52Kl (89,5 (5950 Oyt dnny o

O Ll P<e/+0) o coslie gl gme AU F 5 ¥V F 5V ol e HMB 05 o
sf 9 \ LSLQQL") O ).».l Lo.;j)lb 05; )Q é}u )bsl.uo ;_9)L.'>| U"‘f 5\~ Y 9 A\EAE 9 VY 9 \ LSLQQL")
S g Y X gV ¥ gV Y o) Glagley oy Ll (P</+0) ais conlice (510 cine B F 4 ¥
AV US8) 99 o gxe IS

r5
O M
ra
filsa y N [] =me
Kg)
¥
L
Y
T T T T
1 T h 3 ¥

il aliia T 3 il TRM 5eiles oy it i, ¥ S

G 25 Al g S

2 BT b ol o3 3150 a5 gloanlid Lad o imgh cpl )0 o soglie Dl yoi g4 5l s 0
3o HUALE 5l je0 ( ped g9 jo Aliac U st.c ol Lalls Wb o Jloel [855,9 e by OMlac
Cawd UJ| )‘ @LQM.JLxS l.: o‘).o.h 4503.5_:9)) 34)24 u,...blf Ui uﬁLx..Aj alac M] )LA.M u.,.mlf as l:tj
o2ls ;0 HMB oS Ghae cidu il ol (iogh onl 5o 1 il aiedgu ilg oo 920 o0 &,

a5 )18 ey 550 S ghnd ]S mhan ks iy (e o]
SalS 5 6l dne il HMB' oS aaolisS 6,90 S Gpan a5 ol olis yol> idgp mls
t 9ol cow ldgyls g HMB 64,5 o0 CPK @il s &glie jo 4S5 5ba ol Lwody CPK mlaw
g Sgzgls ee M Laig s g HMB 09,5 (0 ¥ 5 V) slagle; j0 a5 00 F caslive Jatuw
SLop e 000 T canlice 09,5 90 (Lo cre OS] (el wlie 50 5l e S F ool yo (Js
S HMB oUlg -) ol asgs B 5 5,k a4 slasale cawl zals o HMB iso il Jlas!
Lgh gy Sl =Y (YY) LdsS Lo el o e85 5 kS50, HMG-COA a4 ois oS
5 Cailon g o Gk 5l uiien L elS ;0 HMB Ulg -¥ anTOR e Ly (2ol
AV Jl jo (OV)) LulSes gy axmilis anl 00l gw)p pols Gadod [0 ag]d ol !
5ol 050 Yok 5390 5l Slazmale ol lagazlis |, HMB JoShe 5l 05 Y ailjg) B pae
5 95 oSy By jl e 45 Ao s HMB g Laig)ls 09,5 95 4y a5 wings ,a5 VY Lo Sogesl aisls 1,8


www.sid.ir

VOV S sid 38 o s HMB. LoSis o sioglin ol yo3

LDH l5e (o 00505 &S 28 yieghS Ve Cdlus 4y SYsb (590 ;0 cloig)ls g HMB 3l aian i
o HMB 65,5 55 lazals ol (slaadlis (e a5 wds ssaline 5 anglio 05,5 55 2 5% CK
Sl lis Grals Ladg,lo 09,5 4y G pgo alian
50 5l cre BB a5 00 )T osslie HMB o5,5 0 CPK polae 29,5 059,80 Olpunss sy 5o
399 ) Slojy ghaie 5l i ¥ Sl ghaite ;5 CPK (:S0le 4S50k 3503 3929 ¥ 5 ) (Silej ablie
£ 4 5 ke el slo] o (Sl Sy 205 Aaliy HMB G e 55 45 ol ) Sl
HMB (gl 5y 05 o 45 25,8 o s co o2l by Cemlonys,§ _olowsdly CPK.jladio o33l ]
ahiie )3 (29,5 s I3 i B pas ) azgi b wiz o 0 (Dlae conl 8l 5 6,56 Yl
» (YY) \uw)&"-“ 5 orbe 09 & Cal Jo yo enl gl caws ) A cnl Gles e 35 Y Sl
el ol (sl s, 1, HMB. Jale o5 ¥ ConaslssS g Al gy 35 7+ JLo
A 5 g pSeslul aisls JIE )y 990 855508 Gloye 50 15090 (5 Sellad 0y90 S Lo
1-5 2al5 lawsdl CK DOMS a5 sl ol gl 00,5 alowl o555 allsd 5 g cesles VY 5 VE
izl iyl HMB G o 31 oy (ROME) 55 > 38l 5 55 yos 50 dlize RM
S92 yudor Sy ooy 4 S ¥ 5 ¥ slagle 53 CPK Sk Lodgyls 09,5 53 (29,5 09y dmlite 1o
3 d 4 Cos CPK jloie lies iin ¥ (piomad g ain &G 5l G o5 Canl ] Soteoylis oS
S HMB 655 50 ool oais Jolo 6,B5ke j50 585 o050 o Sl (08 ddr £5,0
Ledgylo 09,5 10 aSpl s azgi bog aS Vs cukd ¥ yloj ;0 CPK (1:50ke g 090 Jlodna ¥ g ¥V Sio;
Ogise (s hosine )bl Ll & wmpe) cal ¥ Gloj alaiie 5| 25,5 ¥ Gloj alaiie (:Sike
oS 06 po Lol sl 030,85 Laiglo 053858 CPK Liylil cely o pod a5 ol 852 b S amets
AL HMB 05,5 o000 GalS HMB 09,5 0 1) CPK lade Sloj 6,90 cpl jo cuuslys HMB
O Sl g9 ¥ o ¥ Jloj ahait (Silee B I ity w0 s 5 oo oF 5 ¥ (o) pdaie (2 Sils
O Laigls 09,5 5o il axils CPK Jluie jtalS )5 (s it 56 HMB 5l atis 55 & pae 45 cudl
a (g0 iz L) F lloj adaie ;0 CPK Sl 5 b amline (s,lo_ine ST 5 ¥ slo abolis
25 g e 10 il (gl dzin L) ¥ Sloj adaiie ,o CPK uSilio 3l yid duoyd duw 3 oo
Y HMB og,S 5 bl ol ot byl g & bl b Jsl &40 064 51 e Oo2ped b )55
13 CPK Gl ) a5 ¥ sl alade 5 CPK il 5 ls s5g T3 ¥ gl b 3 s stas
by pgs Lin Jsb yo HMB G yas Ylaio| a5 ciS oo b 0l 4 azgi b ool ¥ iloj i
sl Sloj adae cpl 10 Laig,ls 09,5 10 1) Cawl 00y3,5 CPK als azs jo 5 Sdlae ol rals
otlosgs CPK. luie il
ooyl 5l (B a5 ool ploxil (goaaie lidzs (CK zals » HMB oS G pae idu 5l 5,90 50
Gl o 1) 50 atls el So (V8F) G)Sen g (s Waged (5155 1) JeSe (nal diesgas 50

1. Van someren


www.sid.ir

GHLBT 3T bl )3 Lo iy p Sy 0ol3] VOA

5 Opegs Gemized (12) 0sols ylis HMB JeSe slazin ¥ G pas 5l u Sdlae ol sloasle
celw YY B YF .0 DOMS 4 CK alS el wilgs oo HMB 6,5 ¥ wols Lis (Y- 2 0) 50 o) Ken
SHMB oo 1 duglio T+ Jlo 53 55 (04) Gl Sam 5 5552 1Y) 055 (5555 ol
S5 9 HMB (31,5 05,5 as &y b ogasl Ghmghy ol jo aiislo gy 1855508 950 T 50 (il,S
(1S 0,5 a8 ols Hlas s a8 )T 18 gl Cod alan ¥ e 4 g ol peds HMB g (51,8
09,5 4 Couns (§ iy LBM ¢ S6LSV/OF 4 /Y /¥ 5 5 o HMB 4 (515 o5 5 s HMB
50 09 Ladgyls 09,8 51 pidion lis o3 ded 50 ool ails &g S lade (pizeed i, glcans 4 Laig,lo
JoSo a5 s )3 59 00l Ladly 0590 5 09l 3955 CK (2015 b HMB. oS Ll g0 50
oyodle .l oo ondlive po oadline bl Koo Bk ol eS| b el ol oles 4 osl,S
30 05251 e CK o ()l mme gl ol lis alBisls JLigd i S 59y slanlllas ,o (Y- F)
o=l V) 9)las Jlsigd gLl 5o (2lis s STHMB JoSe SeolisS’ Spae g 0l oups oy S o
ol 8l 5o el 5 Soo HMB oS a5 iS5, 5 aomis i <ol o1 5 1) litors il o (S gs
HMB JoSe 51 a5 cusls jlobl glaslas ;o Voo F Jlo j0 loman (V) edle il 350 05,5y a3
3,1 08,850 o ol 3 yo 1y e Bl e oy Jletol sl (@Dlae ol (22l )0 sulsh sl
2o Al 4 L il iy s ol 5 (o355 ol plSin dhiae o syl oty o
HMB 05,5 ;o CPK (ol tals Ylaiol wisg: 15555558 (U 09,5 50 W goges] pol> Siaghy
cgzr HMB o, Sloe Jlaiz] glap 5ilSe Laili silgs oo 3 g9890 ) 51 (o HMB G pas 51
s iS5l 2 p 5 clss o S HMBLS'S 5 ol iz olgicsn |y slomatla ol ialS
hae ol als o Silg oo UDIQUILIN juo Colad 2alS [0 cwnsSLST OIS ian
o s e LHMBUAS slabgai oban | 40,8 oal T oA JL js ol et 5 oyl 55,5
Sl 4y sS85 i (el 4 5 5 (IMG-08) 155 i oS3 iy
Sl oy e bl pals cel Ylas! Mas ol a5 Lol 5l asS o Joe JgyadS s Lo s
ST 5 GRS g el o g (Jolw alide slas Slas St 5L 9590 JoyundS 51 S
LedsSles JsylS s g 3 (slaslon iy (s b lgisn HMB oy (1) 550 LS o
slae po ol iz Olee 4 HMB (pizan il ails glamale ool alS [0 coge (id
() sas zals 50 1) slazeale col Silgs o ol
2 6 b HMB JoSe SaaclisS 5,58 <o a0 a5 oEaus opl qul s ogas o
Ny, 1y dadee oy oBae ol Jols giegh mls 4 axgs b oS ciS lg oo ojle as¥l 1-RM
Ll sl 00y HLaSs loy ClsdS L oo 4 S Ladgyls g HMB 65,5 g0 ;0 as¥l 1-RM ol
axgi blpy 098 jlo sine skl bld 4 Ll ars oo olas 1y Lauli8l &gy 09,8 ¥ 0 SIS 4y &g, opl
VIO oSy Sloj ahaite jo 4Vl 1-RM . S5Le HMB 05,5 ;0 ¢ carog sloasli 4 by e Jooz 4
FIFA Gz Sy ahate ;0 5 0o )0 YIVE ww gl adaie ;o oy VAT g0 Jloj ahaie jo oo
axg wb Jg abb s o cime (g lel blod 4y polie ol Lol el oo Ladg,ls 09,5 51 i do o


www.sid.ir

104 S sid 38 o s HMB. LoSis o sioglin ol yo3

Gpan ol bl olsn Wl a5 Cul sols L 1) Sty 6 yiie laie 4 HMB 05,5 a5 cotls
5 baaiges olass ad i b agls a5 sl oS asSs ol 1 g 090 9 Liuldl ! s HMB LoSe
by99 G a5 oBaus ol pgad 0 Huitred Al e 0 dre b BB pl el i Soe b
Tl e @ a8 b cidS Wb oylo 4l I-RM 5 (gl cixe )_\.;L HMB eSe G pae @owolisS
59 5 a0l I-RM Glpss Wy, 105 905 o0 35 )lel Llod 4y 525 Jlas 590 o pol> g
hie ) 4ol 1-RM :Sle 20lis HMB o5 5 )0 az 31 el 035 (LSl (g bl Bl 4y 09,8
Shoy ahie ;0 5 0o 0 FIAF s Sloj ahie 10 wo)o YIAS g0 Sl aaie 10 oo ¥ oS5 b
Lol sl oo ls cne (bl Blod 4 polie cnl Ll coul 039y Lasg,ls 09,5 51 yids dwoys YOY o lox
Yoo dosg s 05,5 4 umd HMB 09,5 ;0 asiimmly 5 45Vl I-RM palie (o5 it JS j5bes
Sya8 ilidl g deds bl jo dlas s cblis conw HMB LoSa G pae a5 codl Lds cnu
b 5l i oley S 5 HMB G pae dalsl & jg0 50 a5 Cuils 3535 Jlaimh ol Lol el o0y 5
8 Gk ST HMB 1y il (ml3l )l one Syg0 4 1-RM olie (atia ¥) (gl 0l
3 Aok 935 o0 y08 (Al a0 g (g n bl Ml e MTOR e (55l Jlud
5 ac 08 Gl 1 HMB JeSe 5l atin 4 Gpan 31 (1Y) o)es 5 ' gmnsl Yoo Jlo
53,5 saaline (Saglie (ool Able b Gl 30 0% 27 > U g (Dlae B35 ixen
I, HMB JoSe Gpan 1558 argmgs (g o 50 (VW) gl Ken TS YAl OeiireR
aS ol las Budod il g Wols j18 sy 0500 dian VY Dok 4y geglie el A b loje o
Ok 9950 v o7 2 g (has el Gl plgs 098 il e HMB G pae
Sen 5 5555515 (VF) om0 JaSa¥ ooV Lo 5o (V) L1Kas 5 s ¥ e oA Jlos ,o (F2)
a8 il o HMB (e sise il 4 Sad g asls y HMB oS &Il oy 4 (YY)
HMB 55 atia 90 5l Gis oo ol sla iagy a5 bul 5 .wlaibl, cuns 5 Sue gultis 4 g wlails
YIRS VORI [ JCRYNAN CPN U I ACEI I N RN [ BNVIRSPURICIIR JCH U0t SV
aS wilesls las( Sldlas cpizxan 0gy 5L HMB JoSh GBran jo aaa Vo3l i Sloj ol Ginghy
45 6 yebots el 6,5 o 1o 31,31 51 iy 08,550 505 SL3 3 a8 ilsl o HMB JaSe 2k il
5 K855 (f3satag,T 55 ;3 HMB oS Bpan il oy 0 Yoo 8 Jlo 5o (V) (il e 5 ¥,
09,5 ;o Ll wo )T &j08 Ll o 09,5 90 40 HMB a5 ols ol mlbs axsl,y 1505, 08
“xf OBy Pl Gheghy )bl aisel aSnl 4 azgi bl sanlie (giey 008 (Rl o Sicn po8
US55, ol loy e 4 a3 b Ylaos! Lol sy JUA] 590 08 iy (ialdl Yool wilosgy L5055

20,55 oanline (g )lo sime yial38l (aan Y) gy yeS

1. Thomson
2. Kraemer
3. Kuhls

4. Rowland


www.sid.ir

GBI ST b3 Lo vty oy Slay 5 ool Vo

S )8y b slp HMB JoSe Grae o5 ols las jol> ragh @it aods joba
S 4 Yol JoSo ol it (205l g 298 @ly nde Wigim Wlod S £9,8 1) iy b Sl
g Sledo I (6,8 Cu ¥ Slaed g (n o8 mme G Sale; ed il o0 500559 08 L

HMB

St e JoSe ) (geglie Dl pe3 893 Job )3 canlie 4885 5 (o8 JLadlal Jal cale,
Sisles oolaiwl dlas slacaw! rals cygs

S g g

Lgos ol Bl ooy cslanils g,b 9 Coome Jh & )00 e (! o &S Jlnie alS olesj

(9]

10.

11

ledion (6155 ol dilallyie ((5ioS

&L

. Bastiaanse EM, Hold KM, and Van der-Laarse A. (1997). The effect of

membrane cholesterol content on ion transport processes in plasma membranes
.Cardiovasc Res, 33:272-283.

Baxter JH, Mukerji P, Voss AC, Tisdale MJ, and Wheeler KB. (2006).
Attenuating protein degradation and enhancing protein synthesis in skeletal
muscle in stressed animal model systems. Med Sci spor exer, 38:550-57 .
Bloomer RJ. (2007). The role of nutritional supplements in the prevention and
treatment of resistance exercise-induced skeletal muscle injury. Spor Med,
37:519-32.

Coelho CC. (2001): Effects of hmb supplementation on Idl-cholesterol, strength
and body composition of patients with hypercholesterolemia. Med Sci Spor Exer,
33:340-46.

Dohm GL. (1984). Protein nutrition for athlete. Clin Spor Med, 3:595-604.

Hider RC, Eern EB, and London DR. (1960). Relationship between intracellular
amino acids and protein synthesis in the extensor digitorumlongusmuycle of rats.
Biochem J, 114:171-78.

Hoffman JR, Cooper J, Wendell M, and kang J. (2004). Effects of b-Hydroxy-b-
Methylbutyrate (HMB) on power performance and indices of muscle damage
and stress during high intensity training. J Stre Condi Rese, 18:747-52.

Hong SOC, and Layman DK. (1984). Effect of leucine on vitro protein synthesis
and degradation in rat skeletal muscle. J Nutr, 114:1204-12.

Howatson G, and Someren KA. (2008). The Prevention and Treatment of
Exercise Induced Muscle Damage. Spor Med, 38:12-23.

Jowko E, Ostaszewski P, Jank M, and Sacharuk J. (2001). Creatine and
b-Hydroxy-b-Methylbutyrate (HMB) Additively Increase Lean Body Mass and
Muscle Strength During a Weight-Training Program. Nutr, 17:558-66.

. Knitter AE, Panton L, Rathmacher JA, Petersen A, and Sharp R. (2000). Effects

of B-hydroxy-B-methylbutyrate on muscle damage after a prolonged run. J Appl
Physiol, 89:1340-41.


www.sid.ir

13 S sid 38 o s HMB. LoSis o sioglin ol yo3

12. Kraemer WJ, Hatfield DL, Volek JS, Fragala MS, Vingren JL, Anderson JM,
Spiering BA, Thomas GA, Ho JY, Quann EE, Izquierdo M, Hakkinen K, and
Maresh CM. (2009). Effects of Amino Acids Supplement on Physiological
Adaptations to Resistance Training. Med Sci in Spor Exer, 41:1111-21.

13. Kreider RB, Ferreira M, and Wilson M. (1999). Effects of calcium B-hydroxy-f-
methylbutyrate (HMB) supplementation during resistance training on markers of
catabolism, body composition and strength. Int J Sports Med, 20:503-9.

14. Kuhls DA, Rathmacher JA, Musngi MD, Frisch DA, Nielson J, Barber A,
Maclntyre AD, Coates JE, and Fildes JJ. (2007). B-Hydroxy-B-methylbutyrate
supplementation in critically ill trauma patients. Infect Crit Care, 62:125-131.

15. Mutoh T, Kumano T, Nakagawa H, and Kuriyama M. (1999). Role of tyrosine
phosphorylation of phospholipase C gamma 1 in the signaling pathway of
HMG-CoA reductase inhibitor-induced cell death of L6 myoblasts. FEBS Lett,
446:91-94.

16. Nissen S, Sharp RL, Panton L, Vukovich M, Trappe S, and Fuller JC. (2002). B
hydroxy B -methylbutyrate (HMB) supplementation in humans is safe and may
decrease cardiovascular risk factors. J Nutr, 130:1937-45

17. Nissen SL, Panton L, Fuller J, Rice D, Ray. M, and Sharp R. (1997). Effect of
feeding B hydroxyl-B-methylbutyrate onbody composition and strength of
women [abstract]. FASEB J, 11:150

18. Nissen S, Faidley TD, Zimmerman DR, Izard R, and Fisher CT. (1994). colostral
milk fat percentage and pig performance care enhanced by feeding the leucine
metabolite B-hydroxy-B-methylbutyrate to sows. J Anim Sci, 72:2332-37.

19. Nissen SR, Sharp M, Ray JA, Rathmacher D, Rice JC, Fuller Jr, Connelly AS,
and Abumrad N. (1996). Effect of leucine metabolite
beta-hydroxy-beta-methylbutyrate on muscle metabolism during resistance
exercise training. J Appl physiol, 81:2095-04.

20. .Nissen S, and Sharp RL. (2003). Effect of dietary supplements on lean mass and
strength gains with resistance exercise. J Appl Physiol, 94:651-59.

21. Nissen SL. (2007). 3-Hydroxy-B-methylbutyrate. Spor Nutr, 12:221-41.

22. Nissen SL, Abumrad N. (1997). Nutritional role of the leucine metabolite
B-hydroxy-B-methylbutyrate (HMB ). J Nutr Biochem, 8:300-11.

23. O’Connor - DM, and Crowe MJ. (2007). Effects of six weeks of
B-hydroxy-B3-methylbutyrate (HMB) and HMB / creatine supplementation on
strength, power and anthropometry of highly trained athletes. J Strength Cond
Res, 21:419-423.

24. Ostaszewksi P, Kostiuk S, Balasinska B, Papet I, Glomot F, and Nissen S.
(1996). The effects of 3-hydroxy-3-methyl butyrate (HMB) on muscle protein
synthesis and protein breakdown in chich and rat muscle. J Anim Sci, 74:138-
143.

25. Ostaszewksi P, Kostiuk S, Balasinska B, Jank M, Papet I, and Glomot F. (2000).
The leucine metabolite 3 -hydroxy -3- methylbutyrate (HMB) modifies protein
turnover in muscle of the laboratory rats and domestic chickens in vitro. J Anim
Physiol Anim Nurt, 84:1-8.


www.sid.ir

GBI ST b3 Lo vty oy Slay 5 ool VY

26. Panton LB, Rathmacher JA, Baier S, and Nissen S. (2000). Nutritional
supplementation of the leucine metabolite B-hydroxy-p- methylbutyrate (HMB)
during resistance training. Nutr, 16:734-9.

27. Peterson AL, Qureshi MA, Ferket PR, and Fuller JC. (1999). In vitro exposure
with beta -hydroxy- beta-methylbutyrate enhance chicken macrophage growth
and function. Vet Immunol Immunopathol, 67:67-78.

28. Pierno S, De Luca A, Tricarico D, Roselli A, Natuzzi F, Ferrannini E, Laico M,
and Camerino DC. (1995). Potential risk of myopathy by HMG-CoA reductase
inhibitors :a comparison of pravastatin and simvastatin effect on.membrane
electrical properties of rat skeletal muscle fibers. J Pharmacol Exp Ther,
275:1490-96.

29. Rowlands DS, and Thomson JS. (2009). Effects of
beta-hydroxy-beta-methylbutyrate supplementation during resistance training on
strength, body composition and muscle damage in trained and untrained young
men. J Strength Cond Res, 23:836-846.

30. Slater G, Jenkins D, and Logan P. (2001). B-hydroxy-B-methylbutyrate (HMB)
supplementation does not affect changes in strength or body composition during
resistance training in trained men. Int J Sport Nutr Exerc Metab, 11:384-96.

31. Smith HJ, Mukerji P, and Tisdale MJ.(2005). Attenuation of preteasome
induced proteolysis in skeletal muscle by HMB in cancer -induced muscle loss.
Cancer Res, 65:277-283.

32. Smith HJ, Wyke SM, and Tisdale MJ. (2004). Mechanism of the attenuation of
proteolysis -inducing factor stimulated protein degradation in muscle by HMB.
Cancer Res, 64:873-5.

33. Thomson JS, Watson PE, and Rowlands DS. (2009). Effects of nine weeks of
beta-hydroxy-beta-methylbutyrate supplementation on strength and body
composition in resistance trained men. J Strength Cond Res, 23:827-835.

34. Van Kovering N, and Nissien SL. (1992). Oxidation of leucine and alpha
ketoisocaproate to b-hydroxyl -b -methlbutyrate in vivo. AMJ physiol Endocrinol
Metab, 262:27-33.

35. Van Koevering MT, Dolezal HG, Grill DR, Owens FN, Strasia CA, Buchanan
DS, Lake R, and Nissen S. (1994). Effect of B -hydroxy B -methylbutyrate on
performance and carcass quality of feedlot steers. J Anim Sci, 72:1927-1935.

36. Van_Kovering M, and Nissen SL. (1992). Oxidation of leucine and o-
ketoisocaproate to f-hydroxy-B-methylbutyrate in vivo. Am J Physiol Endocrinol
Metab, 262:27-31.

37. Van Someren K, Edwards A, and Howatson G. (2005). Supplementation with
beta-hydroxy-beta-methylbutyrate (HMB) and alpha-ketoisocaproic acid (KIC)
reduces signs and symptoms of exercise-induced muscle damage in man. Int J
Sport Nutr Exerc Metab, 15:413-24.

38. Vukovich MD, and Adams GD. (1997). Effect of B-hydroxy B-methyl -butyrate
on voypeak and maximal lactate in endurance trained cyclists. Medicine and
Science in Sports and Exercise, 29:52-9.

39. Wilson GJ, Wilson JM, and Manninen AH. (2008). Effects of
beta-hydroxy-beta-methylbutyrate (HMB) on exercise performance and body


www.sid.ir

pY HaS s 1,8 s 5 HMB. o oglin s o5

composition across varying levels of age, sex and training experience. Nutr
Metab, 5:1-10.


www.sid.ir

182 JME, (Autumn 2012 and Winter 2013), Vol. 2, No. 2

The effect of short-term HMB supplementation on plasma creatine

phosphokinase level after resistance training program, in untrained women

Narimani A, Gharakhanlou R**, Aghayari A®
'MSc in Exercise Physiology, University of Tarbiat Modares,
2 Associate Professor, University of Tarbiat Modares,

3 Assistant Professor, University of Payam nour

Received: 26 August 2012 Accepted: 21 April 2013

Abstract

Aim: The purpose of this study was to examine the effect of short term Beta-
hydroxyl beta-methylbutyrate (HMB ) supplementation on plasma creatine
phosphokinase (CPK) level after resistance training program, in untrained
women.

Method: Sixteen untrained women, aged 24.3+1 years, height 163+2.35 cm
and weight 61.5+2.25 kg were selected and randomly divided into two HMB
supplementation (n=8) and placebo (n=8) groups. All subjects trained 3
times per week for 2 weeks. HMB group and placebo group received 3
gr/day of HMB and placebo, respectively.The muscle injury marker (CPK)
and upper and lower body 1-RM were measured in pre and three post tests.
To investigate the differences between pre and post-test results in each group
Bonferroni test was used and’ the difference between two groups was
determined by independent student t-test.

Results: The result. showed that the mean of plasma CPK level was
significantly (P<0.05).decreased in HMB supplementation group. This
decrease, however, was not found in placebo group. Also upper and lower
body 1-RM in HMB and placebo groups were increased, but these increases
were not statistically significant.

Conclusion: Supplementation of 3 gr HMB result in a decrease creatine
phosphokinase response after resistance training. This finding support the
hypothesis. that HMB supplementation prevents exercise induced muscle
damage, specially in beginner female following resistance training.

Key words: HMB supplementation, Muscle injury, Creatine phosphokinase,

Resistance-training.
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