Olwol S5 39 0 351D dlxo
YA\ olo pus Jgl aiad/VAY o jlesis/ el Jlw

SI9 o allio

ANVA7A SRV T R S AV A R T TR Y

O 39 339 O s os g 5 ilwalas g g 9 Slap sy cdl 4o il

Y oo ag s . - v '
LHLE L) ASe ¢ o9 3 G 9 yd s

RN

JUb 33l g )K5559 sl & Wl (e SlaoSe (inren T (Se ole cl g ol 0l aB Ll J5 e Sl (K355 (sl (g Canenl
OBan i ohg & (2P @5y @) (S (538 slaclld ogad 4y 29 pll 4 CMae Gl 5 o LIPS 2 290 0 Aoy
RDA 1 5 célyd clalllas (55 00 3935 jlas MBS gy bl s dosl 5 ColdS 3550 13 3539 cpl bl Jloys5 3 old Coenl I 8l s
D35 oo (Bl pBigyp CuliS Cage (hISE5)s b oS il &S s e oAb e 8 1) (Recommended dietary allowances)
alae b g mrep sl b 250 satsel (sladesl b S o duogp RDA il Y1 o 3 1) (g s Gpme oiS0d o Jb
2 5 Mkt Aiime (glode &5 (Gygo 4 )05 3gg a5 OB 55 (S g 2y S e il )90 )3 Sl e > 3,5 el oI55
Sxslgan aan b adllls cpl a8 o b 1) oo cpl Slillae (3 Jg 03,5 o Slssiil sl (imon g (5ilS 3,Skee NS crge (Sig

iy oo A5 SYle (wyp 4 g p L) ool g ColST jogad ) (xS g

DLl Ay 5 e e g el il Yo 553 e
G2 ooal Al VY 5lAss ol 516 Whods gLl
53 I o o L0l 51 S O 5 il e
(1) 355 0 3L (K 5 Ol A

S Sl gME o JoSo o Sete S (S 805
JeoSa 58 e o 5 Jlab ol 315 OS5 s
ol IOz e OS5 53 s
Sla o5 b 55 s e 5B 515 e e
Ol sl e ALl e S sl V5B
S eS x5 aos Sl Sl w03
(sl pen g L 355 S5 oS
Jsb 53 530S 5n 5 5t Sl 5T 058 n
A\PETSENS LN SIY

330l (S (Ploe s Shee 4 (Kb LIS

JQJUMJJQMQSMQT;:)%%J&JJW

R w5 dbae 3550 (onBan 18IS B 59

4oddo

J=3 Lacwas oL a5, ¢l = S 9y ot
s e O3S gy Sl 5l el o bl
s DS )s Clbse 3 S S 5 S Ol e
i O35 3l okt G 3 Al e Sl
oS Sl e 5 S8 DS s e sat
(V) dey o 5 (s e Lol LS (6l
Shas L 05558 ol SLeS 5 Lacety
e Ol 5 g e el el gladd
Al e la @ 0k slacsl ol s deae o
5 Lo 5l a8 Sotlw sl Lol s e o
A5 93 L5 o ey s S 550 (sl sen
Ol Olsme am o a il andls I8 e (5
o el (5l S Al el Sl & (6551 e

a2 OF godians S5 (gaiual (gladead & O

Ol ledol lotiol (K pole olfisls (lie ple 5 43355 (GoaKils dralr G415 09 8 @ 3is Al Gulid )5 |
Ql)_l] ‘QLQ,&.A AQLQ,LA k;"‘:‘)‘i rajlr_ olKisls ;@L’\.{‘- f’l‘: 9 c\i.‘x_ij L;a.xf;:.}'.s A;ul.? L;A.:...x}.i ag)f ‘)liJLZm| '

Email: ghiasvand@hlth.mui.ac.ir

S Lo, 755 s o

WAY L5 Jlazia /A ojled / ¥ Jlo— Olgiul (S 0dSiils aloes OAA

www.mui.ac.ir



IS 9 (g 1 S 9 pud (paeua

o (AVP) Al e 55 55 O D5 eSS Gl
Lol s 5y (BEL Cdlys 55l 0 5 sad o dle
e Jalsd e S e 55 sl el
SN 5 o BT 2531 S 53 8 055 2
2SS Jlse OV 5ils oy oy (=3555
Sl g 8L, lie Ol end (40
23 Bl G5l s m S S Ul
Ol 5 o Db 5 g5 o8l gbalda s S
V) dtes LOT gaha 5l s 0 5L s

S35 = adllae Sladal Covs 4 L L
sadome (gl = OIS 55 gl 0 ol s kB
o3l> LS Lemon (gaallks 5l ol Gll:; AL e
il s b s ael el O el ST &S
S A 58S Godd o Ul (OA) b e
AV/0) <y ST (8l Gy 3 04 0535 p S kS &l
s 4 IS IV YL e sl (s
s 3 Gl s Sl s Dl
22 OS5, sl s o 4 Sy (ol il
&) il Aol 5 5 O gl ST 65 55
b3 Olge i 3 (18) A3l SIS e e
Dior B bl bl 2ol aro 5 0850
O350 JS Jlis 5 (Input) 8L 55 s 5 Ol e
Sy 53 (V0) 555 e as (Output) _sis
S e sl sladal ( BLSU Sl cal
o an s Sl Gl e Solas A5 e
(1)) 053 e Lol a s i Sl ks

Cbys Ol Ll (55 2 o S 02
e s o ol 0 a5 VWY o s
Sy 5 YT) Cal lie 5 e glaclas

5 oA bl Sy Sl s elinad sl 555

08 9 Slae 5 (55 sy slaaa)

5ol 5y 55 () 3l Cenl ELae > Shes
ot a0 5 Ol S| R (S 3L el
a0 5 Olpn 0551 b 3l 3 5m 5 dide M| S
(Recommended dietary allowances) RDA gol_i:
(0) il 355 03 0 O35 0 S skS il p S /A
303 Sy @S s pe Slallas bl
LIS Ol sy 5 LS ol adis ol (Sl
L 33153 58 3550 (s Olje o5 At At
S35 48 Gl ol an g8 ol 1
DA 035 p S S il e o SNV BV w4 Ll
=l sl oS Jlm oo djls 5l s
Sl A p S VYAV oy el ol DL
(5) sl 04 055 p S kS
o3 s psde o ealST UL e
L DRI wx o olde dls 5,50 55 555 215
03,5 Ols 5 » s (Dietary reference intakes
3 Ol o ALS s 0 s 4 oS e
s 0 .0) 358 o do 5 OS5 Gl 20
L 055,58 ol Slalllas auitans LLS | pus
S Al e o dd aro 55 Olje (2555 sla Il
3ol s (V) 5 035 (e 5L A
s, S sl Ol 0L, 5 Gontzea (gasJlzs
s AS el Sy o U Sl S s b
S Edled 1L s 035,55 ol sl
dny o n (A s e 0355 e VL s
el i Al e slaia Y (ge 50 S
Al ol w1y 055 50 eVl s 2l 5o
S g3l aS Wsls L (gl Sllas i s
3L Ol il (VL S clad 5 S o 255

o p S A Godd a5 Ol Sl e s 0 4

OAQ WAY L5 gl azia AV ojled / ¥ Jlo— Olgiul i 0dSCiils aloes

WWWw.mui.ac.ir



JSed g (A2 g3 (59 S (aeua

3l ey il S Aas e 0L Laaly L
(s ) e Cela Y LY Sls L) s
Sl 1 (3l S S e al | el
Al ) 6 50 lallas (FY-FF) das
s 3 ey 45 (631,81 S Wilesls 0L 5 03 S
e S Sl o3t S o0 LBl s
St s ) o S Gl b sl e o
Lol s S 5 5 -1 ed b s b 3L s
Msge 5 4 e (FF=FV OF)) S e 2l o
Sl sl dal 553 L O ae 085 o
oI 03ls 0L glandlas 3 (FY FO-¥F) 5,15 Lls |
S 558 Sl Al 0,5V 553 S
b 31y s S Sl b e L
@_f Vo ols e (FV) 5l Jlis 4 ol 2
S o Lol e (ael el oS M) (55
(A ol als s 55 1y (ol in
Gt o8 e
s a5 144Y Il s Sldlas sl 51 e
25 53 laman s i ey o laes S 55
A NS O, 5 B s 4 SL Ol
53 055, dalas Oladlas (T YO (FR) 5505 54
Olimn il i3l o8 ol asls OLES 5,08 sla i35
O35 Ialsd Sl e (B3 (s =
a5l S s e Ol (6505 Sl (V) 55 e
53 Al el il i e gl 555 55 S
Sl 0l ke § 50 cpl VS Sl
I ey S e 2B S5 Sl el
O S Gl 4 Ol pl Rl 5 s
S o o0 S AS s el Dldlee &l

Sl 4.15[.: k);_.v.‘)ﬁ‘ gﬂ'ﬁ";}ﬂ )‘ oalaiul L;_tbls c@'ﬂ\.ﬂ.}&»\

505 9 Slae 5 650 0 slaml,

Sy dme S o S VPG e cld e Ik
GLA5 505 45 355 e s 5l (V) 00 14 YY)
el la 3550 31 S 1 S 4 3L S0
o= Sl 0 Seld 4o 5 Ol e Aad e 581
LY ) il oo SY LV b s &5
3L Ol 45 S o AST Sldllas 5 5 2 ol
Gl s an s Sl s dsb s S @
LS i e s b S B S (S
(Y0) A e

lalllas (155 o 50 S 255 L
W13 S s 2508 2 1 OT Ll (63 sdome
(YF=YV) ol 03 5 yaslie sdal s 4 =
ol ¢l>.u'\ S a5 5 (S candlae ol 5l s
23308 2B 5 s S8k e o
e S|
Sl Sl Oy seslie sla 2555 plssll
Aty o s L Sl s Joles 4l (sladd
ol L seslae gla 2555 45 Sl L;j .(YA)
Sl ins A2l ol an o s 5> Sl sladen
s (YA o 5d e S o5 olgd & By Sl e
PS03 PRI Os e e Bl e Dle
sl G548 sl s Sl s el as sy
2 3 dolal s S g 4 08 o 5o 05
el (YAY) 3 e Sl Sl 81 03 b
5 (YA Wl S el glade ol G me Ly
S Do oS sy S ae e
e Sl 3 68 S o Ol el sk (FY-YO)
Sl (S50 2 as @) 2s 3l o M 8l
S5t BLE 5 (FFT4) Lde SMae o
(F=¥Y)

WAY L5 Jlazia /A ojled / ¥ Jlo— Olgiul (S 0dSiils aloes 04

WWWw.mui.ac.ir



IS 9 (g 1 S 9 pud (paeua

s 4 0558 e VL Sl Jlet 5505
SOV aly o il 55y e 08 050
33l 53 ey e Sl Rl 4 sdde s b
e nds s br aea 53 Jlad e sl il 4 o Jlid
(V) Col ol
Mo e 331 Y et g 3
=i 8l Sl s e sk Jleal 4,
3 SAB VLS, e o3 e (S
O, ol O 2e = Gl OO
eSS o il o S s wliy, el So0
ST U o F S e e 8 O
(OF-00) 45 o il ey

aS Sl odd 4 p 0 OS5, ol e o
fﬂ (S CMze ol gl g YU sy s ol s
sl s v.iziﬁl.:a C’“L' bl pedae pl ol
O sla gy Bl e 25558 S e (S0
BEJPIVE S I Vv (P IV B IGIE S J= 53 o)yl s
5l sl 53 i sams (Dlae ooy
slas dal Sl 5 SUd Ll JNae (g B
Gl e o 8 Ol (G0l S s
Oode (G0 liS e 355 5 55 Sl (00-0%)
So ol Plae an by e ol i
Sladul 2555 sl Bl 555 5 5
I 5 s At Sl S oY
Sl S1OF) S o qal 3 1) Gae g
L Dt 05588 Jalad 5 s s 5 Relin
(YA) Koo 3L sl FA

el S o=l 0o e Sl sl
sl 5 (Dlde n = i Jolie S o e

S35 358 a5 55 o) 31OV) 58 e 035 5

08 9 Slae 5 (55 sy slaaa)

o=l A0 =0Y) b e falS S 0 4 5L s
Li sl b 3l s oS S e sleniy Slellas
O ks Gl an (5l 058 Jol
LSl S s bl Cid- s s
SRS L s 4 Sl G 2L Rl
AYY) s

Ol elial sl 555 2550 5o golie o5k &
b s o La i 55 ol o s
3B O e sl S5 b cplple i e 5 g
a5 ol Oz (1)) Sl ol el 3l i &
Slallas 53 Sl 0l Ol 5 Ol &S dies Atine
gl OS5 edlad Ol b ol S5
S S ol Bl el DL sy 5 cd
OA) s 0L 558

G303 e 03 Al Sl O sl ST 1531
L V¥ il bl D o8| 5
L oS 4 3L 5 05550 Jala i )3 525 o
5L il 3y s 53 ol Eomy (OF) das s S
) el deadl O gl oS 53 Sl copBig @
0L Dladllae ool (55 o U3 s 3090 )
) O glenS| s b 53 S el a3l
35 sams (V) OF OF OF) Al e il 3l
e 3 S g Ol 4 ol eosl O gaellonST 201531
Ll e s 3 eer a5 A3l 5 S
ol e Ay (L (s 4 5L
S 3l 35y OLSGl (il 035 28 sVl Dlalllas
Sl b ek s 5 s S VL s s
35 T 3 i O Sl Ll L (65
V) 55 (8555 3 Nhas

L posar 4 s BB Lo L edle o

04 WAY L5 gl azia AV ojled / ¥ Jlo— Olgiul i 0dSCiils aloes

WWWw.mui.ac.ir



JSed g (A2 g3 (59 S (aeua

il e 4o iy CodS g0 Cylis
Sl Oy w0 b sWhey (5518 s cal s
b 3beinSon So8 sl i bolea mlop bl
ol Sladlas 5l a5 .(FY-TF) IS o S o
oS U slagatis s ol Sl 5 o o s
CdS s b pose 53 (FPPA) G DL L
L&l 5 st 53 5 0 s o 2 (B L
s 1 e 5 55 0 slac Sl s 55
S e e b Jls Ol g 4 (FA-VY)
Ve 53wl Al iy Clos e B30
Ll o Aol 0T 358 0 0 05 o 40 S
et 2 Bl s (55 Ol 3 s s &
Slains A o oS b e Sl o 2
ot S e 85 L ol n el
o S e s P s
OF) Kb Sl galias ials

e 3w ONae 55 dols s O s
o357 Shal Sl o go (TO) L 055 2 Ly o
aS Coul LS OLLA ssd e e 51 s SDlae
Sl s b8 cela ¥ b s e o5, I RS
Sl e85 2 Sl Ol e Fee &S 005
LEYFF 3Y) S o Ul |y (35 il
OS5 SO b Bus 3 e SOl 50 s
swhey e Wb S L Sy b JolS cond
S 2 Sodoas Ol @u sl 0l ailie b g
o Do 93 8 5 Sl Loy Cod o 085
OS85 Opeed (VW=VE) Lgls (6 5 el yda s S
wils i 2L i by 85 4 i Whey
OLe) 53 (pfig o 53 e S0 S Lo

DL W5 e oS ool ) (el il (3L 5

505 9 Slae 5 650 0 slaml,

Sl o dlsme 0593 il 55 s (§ A e
348 o ol SR Olge 0 Ly s 0 S S
Pt 508 3 ey DA e 1 o e
S sla iy (= o Sae o A Al
a5l Sl o se gl U Bl (Y)Y (YA
ol Gladeal iz 35 o el 0l (53Lk
ot 3 Al g e Shae glacil o 55l Jeol>
a0yt 3l el sladal JUs! il S @ adl
(Y)Y s e 2l e Dlae 23l =

Wl e agel Al )L e SO cnl b
s s il edlae bl LUl
Ol g g8 &g 5 Sl Ll s gl e
01> el S8l a5 gl Sk i S
Cmanl 3 L3S d A (OA-0) Sl (55,0
3,05 552y oM 55 5L sl Slde 3L s
Sl s S 3L 250 B (YO OF F£4)
Sl odd 4 S L 30, SYLNO SO0
Cmwd o O 0 ol Oladllas 31 a5 (OF £V-FY)
Oy =l 2 Y 330> Olse l (V=) ol otel
Sladl codl Jsana 3l 31 g RDA (5ol 4o 5
ol Bl S L 1 055 20 ol LS OIS )
Sldllas Coiid 3 350 a0 ol b wme
OS5, Gy 485 Oy pe O35 28 3l
Al i B as (g o R4S LS e
(0F) 55 dal o Sote 05550 sl

ol Uik Gl ol L CpNE
il e sy Sl R4S e e
Sl ol o el (5F) 555 el Sas (o
e s Sl SRl S il s g

(50) :;ﬁda CMze 55 5 5w Sl

WAY L5 Jlazia /A ojled / ¥ Jlo— Olgiul (S 0dSiils aloes 04y

WWWw.mui.ac.ir



IS 9 (g 1 S 9 pud (paeua

Gl o 1S ioman ((VA) ol 0l odaline
L ands s Shas 5 055 o Sulome B3I e &S
AA=AY) 5,0 S g g 5 B e

O a g s S Sl esls QLA aJ sl Oldlas
S e slen b Jelse e 3G
300 Sl podins 5 Bla wals Oy LS
S sl Sl ol 53l s s ((AY-AY)
331 5 6 5dS slas les a5l 3 o gile ol
3y e Ol Aol LS gadS gl
08) Ll J 25 1) 550

=50 o Ll o )50 Ll s S
3yt ool Aab e Ol e e 5 (055 4
155 e Ol gl 5 S o b 55 oS
e lS ol a8 00,8 5 il x5
3 SSs s gl 5 osdos o L Sl
oA Sl D 5 28 sl Glags sl eslind
Sl 45 15 o 035m0 (AY) ol sdal s 4,
Sl oo o=l 5 s Gl 3 3 e
S LS eoolgldn badl Sy Cads 3 S
S BT B e 53 At 4S e 3 Gl
Syl o353 b gl s 13 Ol sl
s (AO) cnl oY G 5S (Sao 55 5l i T
DL edS i L anlllas 51 ol il o 50le
TSP Coy 5 P PO EPPUNNCR EEPINTSNg

A% Q‘fp&.«:‘ j\ oy Sl

S 5 domis

=N C)ij-:('—@”’j‘uii“s"ib Jha| S

L;obj_';jb).ﬂe .L..ZL' QMWJQ)J} J:”'»’~‘J3‘

08 9 Slae 5 (55 sy slaaa)

L ol o (5l s 03 (i a5l (sokins
S 45 &S o sl Al pl 353 3355 05
ods b 3550 A e S L3 U 8
(FA) 358 oi 5T el
oeon Vb cdlbys el
4S 3 g S ol b b Lo g ol 4 2
Ll e 5 Sl 2o 85 el peteee S3L,S
Il 5058 adS 6oy LS Ll 8l o e
i o e a3l wdls JUs 4 1) g alS 3 Shes
S 13 I g s n o S 25
L sl st Jlaz=l 5 35,8 o WOl sl
Sl 5 Aol o el o lesl 9 s das e 153
ol Ao 5 A 53 g OB e 4S 3l 34
033 ¢ S5k o il am ¢ S Y 1) UL 5,5 sl
WAl 231 s llasls Sl Sl o e Ll e (O
(PY) 555

G me )5 53 Cow 35 ol SIS S S
oS Sl 55l wsliel S s Slas 5 55
RDA (godd o 55 Olsn Sl i (s 0 B s
P9I Sl s 5 LIS L L 1S
o (VO=VP) 550 (6 5lS (e je Slagslony oo 50
5 Sl Ol 5l edid S35 Sl 3l Slodes
il sdiel s 4 (558 YN glls Ol les
> Ko b o sl 3l 4y gl al 005 s ol sl
S 2 (VP=WY) e 5d Bl s0S
S ol o Ol s J S el ganlllas
S3lS amo s Ly OU5 o (085 5 Sl il
(VA) 35105 aJS 5, Shas 2als L b5, iole
O 035 ¢SS o il 4 p S YA Gz b >
5S35, Shee ol ST OS5 bu s

oAy WAY L5 gl azia AV ojled / ¥ Jlo— Olgiul i 0dSCiils aloes

WWWw.mui.ac.ir



JSed g (A2 g3 (59 S (aeua

e L S oy See sl b
e g m il s e el il ogline 5y Dl S
OO = WS WS PRT A T ey S JEe
g e 2l Ol 4 sdS s e s L(AV)
ol 03,8 0 b me Aoy T 390> 5 (6 YL L
SN 5B s s e andlae pl (AN
S Al e OS5 Tyl b o 55 4 S
Ao dbo (pl b i 3 g (800 1 00 S e
OS5 (odhes 5 Glual (Dl a3 08 8 5 ae

Spd s s bl

References

1. Tipton K, Wolfe R. Protein and amino acids for
athletes. Journal of Sports Sciences 2004; 22(1):
65-79.

2. Hoffman JR, Falvo MJ. Protein - which is best? J
Sports Sci Med 2004; 3(3): 118-30.

3. William M. Dietary Supplements and Sports
Performance: Amino Acids. J Int Soc Sports
Nutr 2005; 2(2): 63-7.

4. Wolfe RR. Protein supplements and exercise.
Am J Clin Nutr 2000; 72(2 Suppl): 551S-7S.

5. Trumbo P, Schlicker S, Yates AA, Poos M.
Dietary  reference  intakes for  energy,
carbohydrate, fiber, fat, fatty acids, cholesterol,
protein and amino acids. J Am Diet Assoc 2002;
102(11): 1621-30.

6. Rodriguez NR, DiMarco NM, Langley S.
Position of the American Dietetic Association,
Dietitians of Canada, and the American College
of Sports Medicine: Nutrition and athletic
performance. J Am Diet Assoc 2009; 109(3):
509-27.

7. Lemon PW. Beyond the zone: protein needs of
active individuals. J Am Coll Nutr 2000; 19(5
Suppl): 513S-21S.

8. Gontzea |, Sutzescu P, Dumitrache S. The
influence of adaptation to physical effort on
nitrogen balance in man. Nutr Rep Int 1975; 11:
231-6.

9. Lemon PW. Protein and amino acid needs of
the strength athlete. Int J Sport Nutr 1991; 1(2):
127-45.

10. Lemon PW, Tarnopolsky MA, MacDougall JD,
Atkinson SA. Protein requirements and muscle
mass/strength changes during intensive training
in novice bodybuilders. J Appl Physiol 1992;
73(2): 767-75.

505 9 Slae 5 650 0 slaml,

e g 5l Salae saals L ilg o SSlas
JYs T s @ of 5 YL Sleo L s RDA 0 s
VOl ) s S0 S Sole 3 (WS
= Al Gl (0 055 0 S S 2 il 4 p S
ol sy SLS 5l sl i L SSlas
ol Bl A e a4 a8 5l 5 s glad sl Aal s
O 03 Laslie Ll o se 085y S8l
o s 03 Al s e D e
U R J e 03 e e B ke 8

57 Dl @l 331 s 85 s e

11. Tarnopolsky MA, Atkinson SA, MacDougall JD,
Chesley A, Phillips S, Schwarcz HP. Evaluation
of protein requirements for trained strength
athletes. J Appl Physiol 1992; 73(5): 1986-95.

12.Friedman JE, Lemon PW. Effect of chronic
endurance exercise on retention of dietary
protein. Int J Sports Med 1989; 10(2): 118-23.

13.Lamont LS, Patel DG, Kalhan SC. Leucine
kinetics in endurance-trained humans. J Appl
Physiol 1990; 69(1): 1-6.

14. Phillips SM, Atkinson SA, Tarnopolsky MA,
MacDougall JD. Gender differences in leucine
kinetics and nitrogen balance in endurance
athletes. J Appl Physiol 1993; 75(5): 2134-41.

15. Meredith CN, Zackin MJ, Frontera WR, Evans
WJ. Dietary protein requirements and body
protein metabolism in endurance-trained men. J
Appl Physiol 1989; 66(6): 2850-6.

16. Forslund AH, El-Khoury AE, Olsson RM, Sjodin
AM, Hambraeus L, Young VR. Effect of protein
intake and physical activity on 24-h pattern and
rate of macronutrient utilization. Am J Physiol
1999; 276(5 Pt 1): E964-E976.

17. Kreider RB, Wilborn CD, Taylor L, Campbell B,
Almada AL, Collins R, et al. ISSN exercise & sport
nutrition review: research & recommendations. J
Int Soc Sports Nutr 2010; 7: 7.

18.Lemon PW. Effect of exercise on protein
requirements. J Sports Sci 1991; 9(Spec No):
53-70.

19. Tarnopolsky M.  Protein  requirements  for
endurance athletes. Nutrition 2004; 20(7-8): 662-8.

20. Rand WM, Pellett PL, Young VR. Meta-analysis
of nitrogen balance studies for estimating protein
requirements in healthy adults. Am J Clin Nutr
2003; 77(1): 109-27.

WAY L5 Jlazia /A ojled / ¥ Jlo— Olgiul (S 0dSiils aloes Oa¥

www.mui.ac.ir



IS 9 (g 18 9 (arua

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Biolo G, Maggi SP, Williams BD, Tipton KD,
Wolfe RR. Increased rates of muscle protein
turnover and amino acid transport after resistance
exercise in humans. Am J Physiol 1995; 268(3 Pt
1): E514-E520.

Lemon PW. Protein requirements of soccer. J
Sports Sci 1994; 12(Spec No): S17-S22.

Gaine PC, Pikosky MA, Martin WF, Bolster DR,
Maresh CM, Rodriguez NR. Level of dietary
protein impacts whole body protein turnover in
trained males at rest. Metabolism 2006; 55(4):
501-7.

Antonio J, Kalman D, Stout JR, Greenwood M,
Willoughby DS, Haff GG. Essentials of Sports
Nutrition and Supplements. New York, NY:
Humana Press; 2008.

Rennie MJ, Tipton KD. Protein and amino acid
metabolism during and after exercise and the
effects of nutrition. Annu Rev Nutr 2000; 20:
457-83.

Macdermid PW, Stannard SR. A whey-
supplemented, high-protein diet versus a high-
carbohydrate diet: effects on endurance cycling
performance. Int J Sport Nutr Exerc Metab 2006;
16(1): 65-77.

Tesch PA, Ploutz-Snyder LL, Ystrdm L, Castro
MJ, Dudley GA. Skeletal Muscle Glycogen Loss
Evoked by Resistance Exercise. Journal of
Strength & Conditioning Research 1998; 12(2):
67-73.

Phillips SM, Tipton KD, Aarsland A, Wolf SE,
Wolfe RR. Mixed muscle protein synthesis and
breakdown after resistance exercise in humans.
Am J Physiol 1997; 273(1 Pt 1): E99-107.

Biolo G, Tipton KD, Klein S, Wolfe RR. An
abundant supply of amino acids enhances the
metabolic effect of exercise on muscle protein.
Am J Physiol 1997; 273(1 Pt 1): E122-E129.
Tipton KD, Ferrando AA, Phillips SM, Doyle D,
Jr., Wolfe RR. Postexercise net protein synthesis
in human muscle from orally administered amino
acids. Am J Physiol 1999; 276(4 Pt 1): E628-
E634.

Borsheim E, Tipton KD, Wolf SE, Wolfe RR.
Essential amino acids and muscle protein
recovery from resistance exercise. Am J Physiol
Endocrinol Metab 2002; 283(4): E648-E657.
Tipton KD, Elliott TA, Cree MG, Aarsland AA,
Sanford AP, Wolfe RR. Stimulation of net
muscle protein synthesis by whey protein
ingestion before and after exercise. Am J Physiol
Endocrinol Metab 2007; 292(1): E71-E76.

Elliot TA, Cree MG, Sanford AP, Wolfe RR,
Tipton KD. Milk ingestion stimulates net muscle
protein synthesis following resistance exercise.
Med Sci Sports Exerc 2006; 38(4): 667-74.
Tipton KD, Elliott TA, Cree MG, Wolf SE,
Sanford AP, Wolfe RR. Ingestion of casein and

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

505 9 Slae 5 650 0 slaml,

whey proteins result in muscle anabolism after
resistance exercise. Med Sci Sports Exerc 2004;
36(12): 2073-81.

Wilkinson SB, Tarnopolsky MA, Macdonald MJ,
Macdonald JR, Armstrong D, Phillips SM.
Consumption of fluid skim milk promotes
greater muscle protein accretion after resistance
exercise than does consumption of an
isonitrogenous and isoenergetic  soy-protein
beverage. Am J Clin Nutr 2007; 85(4): 1031-40.
Hartman JW, Tang JE, Wilkinson SB,
Tarnopolsky MA, Lawrence RL, Fullerton AV, et
al. Consumption of fat-free fluid milk after
resistance exercise promotes greater lean mass
accretion than does consumption of soy or
carbohydrate in young, novice, male weightlifters.
Am J Clin Nutr 2007; 86(2): 373-81.

Hulmi JJ, Kovanen V, Selanne H, Kraemer WJ,
Hakkinen K, Mero AA. Acute and long-term
effects of resistance exercise with or without
protein ingestion on muscle hypertrophy and gene
expression. Amino Acids 2009; 37(2): 297-308.
Cribb PJ, Hayes A. Effects of supplement timing
and resistance exercise on skeletal muscle
hypertrophy. Med Sci Sports Exerc 2006;
38(11): 1918-25.

Holm L, Esmarck B, Mizuno M, Hansen H,
Suetta C, Holmich P, et al. The effect of protein
and carbohydrate supplementation on strength
training outcome of rehabilitation in ACL
patients. J Orthop Res 2006; 24(11): 2114-23.
Esmarck B, Andersen JL, Olsen S, Richter EA,
Mizuno M, Kjaer M. Timing of postexercise
protein intake is important for muscle
hypertrophy with resistance training in elderly
humans. J Physiol 2001; 535(Pt 1): 301-11.
Andersen LL, Tufekovic G, Zebis MK, Crameri
RM, Verlaan G, Kjaer M, et al. The effect of
resistance training combined with timed
ingestion of protein on muscle fiber size and
muscle strength. Metabolism 2005; 54(2): 151-6.
Dreyer HC, Fujita S, Cadenas JG, Chinkes DL,
Volpi E, Rasmussen BB. Resistance exercise
increases AMPK activity and reduces 4E-BP1
phosphorylation and protein synthesis in human
skeletal muscle. J Physiol 2006; 576(Pt 2): 613-24.
Karlsson HK, Nilsson PA, Nilsson J, Chibalin
AV, Zierath JR, Blomstrand E. Branched-chain
amino acids increase p70S6k phosphorylation in
human skeletal muscle after resistance exercise.
Am J Physiol Endocrinol Metab 2004; 287(1):
E1-E7.

Eliasson J, Elfegoun T, Nilsson J, Kohnke R,
Ekblom B, Blomstrand E. Maximal lengthening
contractions  increase  p70  S6  kinase
phosphorylation in human skeletal muscle in the
absence of nutritional supply. Am J Physiol
Endocrinol Metab 2006; 291(6): E1197-E1205.

04

WAY L5 gl azia AV ojled / ¥ Jlo— Olgiul i 0dSCiils aloes

www.mui.ac.ir



IS 9 (g 18 9 (arua

45.Bohe J, Low A, Wolfe RR, Rennie MJ. Human
muscle protein synthesis is modulated by
extracellular, not intramuscular amino acid
availability: a dose-response study. J Physiol
2003; 552(Pt 1): 315-24.

46. Miller SL, Tipton KD, Chinkes DL, Wolf SE,
Wolfe RR. Independent and combined effects of
amino acids and glucose after resistance exercise.
Med Sci Sports Exerc 2003; 35(3): 449-55.

47.Cuthbertson D, Smith K, Babraj J, Leese G,
Waddell T, Atherton P, et al. Anabolic signaling
deficits underlie amino acid resistance of
wasting, aging muscle. FASEB J 2005; 19(3):
422-4.

48.Tang JE, Phillips SM. Maximizing muscle
protein anabolism: the role of protein quality.
Curr Opin Clin Nutr Metab Care 2009; 12(1):
66-71.

49. Tarnopolsky  MA. Protein and physical
performance. Curr Opin Clin Nutr Metab Care
1999; 2(6): 533-7.

50. Butterfield GE, Calloway DH. Physical activity
improves protein utilization in young men. Br J
Nutr 1984; 51(2): 171-84.

51.Todd KS, Butterfield GE, Calloway DH.
Nitrogen balance in men with adequate and
deficient energy intake at three levels of work. J
Nutr 1984; 114(11): 2107-18.

52. El-Khoury AE, Forslund A, Olsson R, Branth S,
Sjodin A, Andersson A, et al. Moderate exercise
at energy balance does not affect 24-h leucine
oxidation or nitrogen retention in healthy men.
Am J Physiol 1997; 273(2 Pt 1): E394-E407.

53. Bowtell JL, Leese GP, Smith K, Watt PW, Nevill
A, Rooyackers O, et al. Effect of oral glucose on
leucine turnover in human subjects at rest and
during exercise at two levels of dietary protein. J
Physiol 2000; 525(Pt 1): 271-81.

54, Phillips  SM. Protein  requirements and
supplementation in strength sports. Nutrition
2004; 20(7-8): 689-95.

55. Phillips SM. Dietary protein for athletes: from
requirements to metabolic advantage. Appl
Physiol Nutr Metab 2006; 31(6): 647-54.

56.Burd NA, Tang JE, Moore DR, Phillips SM.
Exercise training and protein metabolism:
influences of contraction, protein intake, and sex-
based differences. J Appl Physiol 2009; 106(5):
1692-701.

57.Burd NA, West DW, Staples AW, Atherton PJ,
Baker JM, Moore DR, et al. Low-load high
volume resistance exercise stimulates muscle
protein synthesis more than high-load low
volume resistance exercise in young men. PLoS
One 2010; 5(8): €12033.

58. Hather BM, Tesch PA, Buchanan P, Dudley GA.
Influence of eccentric actions on skeletal muscle
adaptations to resistance training. Acta Physiol

505 9 Slae 5 650 0 slaml,

Scand 1991; 143(2): 177-85.

59.Roig M, O'Brien K, Kirk G, Murray R,
McKinnon P, Shadgan B, et al. The effects of
eccentric versus concentric resistance training on
muscle strength and mass in healthy adults: a
systematic review with meta-analysis. Br J
Sports Med 2009; 43(8): 556-68.

60. Tipton KD, Witard OC. Protein requirements and
recommendations for athletes: relevance of ivory
tower arguments for practical recommendations.
Clin Sports Med 2007; 26(1): 17-36.

61.Rennie MJ, Selby A, Atherton P, Smith K,
Kumar V, Glover EL, et al. Facts, noise and
wishful thinking: muscle protein turnover in
aging and human disuse atrophy. Scand J Med
Sci Sports 2010; 20(1): 5-9.

62. Campbell B, Kreider RB, Ziegenfuss T, La BP,
Roberts M, Burke D, et al. International Society
of Sports Nutrition position stand: protein and
exercise. J Int Soc Sports Nutr 2007; 4: 8.

63.Rodriguez NR, Di Marco NM, Langley S.
American College of Sports Medicine position
stand. Nutrition and athletic performance. Med
Sci Sports Exerc 2009; 41(3): 709-31.

64.Nissen SL, Sharp RL. Effect of dietary
supplements on lean mass and strength gains
with resistance exercise: a meta-analysis. J Appl
Physiol 2003; 94(2): 651-9.

65. Harber MP, Schenk S, Barkan AL, Horowitz JF.
Effects of dietary carbohydrate restriction with
high protein intake on protein metabolism and
the somatotropic axis. J Clin Endocrinol Metab
2005; 90(9): 5175-81.

66. Boirie Y, Dangin M, Gachon P, Vasson MP,
Maubois JL, Beaufrere B. Slow and fast dietary
proteins differently modulate postprandial
protein accretion. Proc Natl Acad Sci U S A
1997; 94(26): 14930-5.

67. Dangin M, Boirie Y, Garcia-Rodenas C, Gachon
P, Fauquant J, Callier P, et al. The digestion rate
of protein is an independent regulating factor of
postprandial protein retention. Am J Physiol
Endocrinol Metab 2001; 280(2): E340-E348.

68. Dangin M, Boirie Y, Guillet C, Beaufrere B.
Influence of the protein digestion rate on protein
turnover in young and elderly subjects. J Nutr
2002; 132(10): 3228S-33S.

69.Bos C, Mahe S, Gaudichon C, Benamouzig R,
Gausseres N, Luengo C, et al. Assessment of net
postprandial protein utilization of 15N-labelled
milk nitrogen in human subjects. Br J Nutr 1999;
81(3): 221-6.

70.Bos C, Metges CC, Gaudichon C, Petzke KJ,
Pueyo ME, Morens C, et al. Postprandial kinetics
of dietary amino acids are the main determinant of
their metabolism after soy or milk protein ingestion
in humans. J Nutr 2003; 133(5): 1308-15.

71.Fouillet H, Mariotti F, Gaudichon C, Bos C,

WAY L5 Jlazia /A ojled / ¥ Jlo— Olgiul (S 0dSiils aloes Y

www.mui.ac.ir



IS 9 (g 18 9 (arua

72.

73.

74.

75.

76.

77.

78.

Tome D. Peripheral and splanchnic metabolism
of dietary nitrogen are differently affected by the
protein source in humans as assessed by
compartmental modeling. J Nutr 2002; 132(1):
125-33.

Blomstrand E, Eliasson J, Karlsson HK, Kohnke
R. Branched-chain amino acids activate key
enzymes in protein synthesis after physical
exercise. J Nutr 2006; 136(1 Suppl): 269S-73S.
Rankin JW, Goldman LP, Puglisi MJ, Nickols-
Richardson SM, Earthman CP, Gwazdauskas FC.
Effect of post-exercise supplement consumption
on adaptations to resistance training. J Am Coll
Nutr 2004; 23(4): 322-30.

Cribb PJ, Williams AD, Carey MF, Hayes A.
The effect of whey isolate and resistance training
on strength, body composition, and plasma
glutamine. Int J Sport Nutr Exerc Metab 2006;
16(5): 494-5009.

Metges CC, Barth CA. Metabolic consequences
of a high dietary-protein intake in adulthood:
assessment of the available evidence. J Nutr
2000; 130(4): 886-9.

Brenner BM, Meyer TW, Hostetter TH. Dietary
protein intake and the progressive nature of
kidney disease: the role of hemodynamically
mediated glomerular injury in the pathogenesis
of progressive glomerular sclerosis in aging,
renal ablation, and intrinsic renal disease. N Engl
J Med 1982; 307(11): 652-9.

Martin  WF, Armstrong LE, Rodriguez NR.
Dietary protein intake and renal function. Nutr
Metab (Lond) 2005; 2: 25.

Knight EL, Stampfer MJ, Hankinson SE,
Spiegelman D, Curhan GC. The impact of
protein intake on renal function decline in
women with normal renal function or mild renal
insufficiency. Ann Intern Med 2003; 138(6):

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

505 9 Slae 5 650 0 slaml,

460-7.

Rennie MJ, Bohe J, Smith K, Wackerhage H,
Greenhaff P. Branched-chain amino acids as
fuels and anabolic signals in human muscle. J
Nutr 2006; 136(1 Suppl): 264S-8S.

Bedford JL, Barr Sl. Diets and selected lifestyle
practices of self-defined adult vegetarians from a
population-based sample suggest they are more
'health conscious'. Int J Behav Nutr Phys Act
2005; 2(1): 4.

Blum M, Averbuch M, Wolman Y, Aviram A.
Protein intake and kidney function in humans: its
effect on 'normal aging'. Arch Intern Med 1989;
149(1): 211-2.

Pecoits-Filho R. Dietary protein intake and
kidney disease in Western diet. Contrib Nephrol
2007; 155: 102-12.

Lentine K, Wrone EM. New insights into protein
intake and progression of renal disease. Curr
Opin Nephrol Hypertens 2004; 13(3): 333-6.
Ginty F. Dietary protein and bone health. Proc
Nutr Soc 2003; 62(4): 867-76.

Dawson-Hughes B, Harris SS, Rasmussen H,
Song L, Dallal GE. Effect of dietary protein
supplements on calcium excretion in healthy
older men and women. J Clin Endocrinol Metab
2004; 89(3): 1169-73.

Kerstetter JE, O'Brien KO, Caseria DM, Wall
DE, Insogna KL. The impact of dietary protein
on calcium absorption and kinetic measures of
bone turnover in women. J Clin Endocrinol
Metab 2005; 90(1): 26-31.

Tipton KD. Efficacy and consequences of very-
high-protein diets for athletes and exercisers.
Proc Nutr Soc 2011; 70(2): 205-14.

Eaton SB. The ancestral human diet: what was it
and should it be a paradigm for contemporary
nutrition? Proc Nutr Soc 2006; 65(1): 1-6.

04V

WAY L5 gl azia AV ojled / ¥ Jlo— Olgiul i 0dSCiils aloes

www.mui.ac.ir



Journal of Isfahan Medical School Review Article

Vol 30, No 187, 1° week, July 2012 Received: 15.3.2012  Accepted: 19.5.2012

Influence of High Protein Diets on Muscle Hypertrophy and
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Abstract

The importance of protein for athletes has been known for years. In fact, protein is one of the most
important dietary supplementations prescribed for athletes and active people. Although physical
performance mostly depends on physical activity and exercise, dietary intake and especially protein
content is also very important. However, there are inconsistencies in protein adequacy and safety. Some
investigations have suggested the recommended dietary allowance (RDA) for protein to be sufficient
while others have recommended using 2-3 times more than RDA level to prepare adequate amino acids.
Furthermore, there is discrepancy in safety of a high protein diet as some believed a high protein diet can
lead to kidney dysfunction and bone defect but other studies did not support this idea. This study thus
reviewed the literature to evaluate the adequacy and safety of protein intake in athletes.

Keywords: Protein, Physical activity, Muscle, Diet

! Department of Community Nutrition, School of Nutrition and Food Sciences, Isfahan University of Medical Sciences, Isfahan,
Iran

? Assistant Professor, Department of Community Nutrition, School of Nutrition and Food Sciences, Isfahan University of Medical
Sciences, Isfahan, Iran

Corresponding Author: Reza Ghiasvand PhD, Email: ghiasvand@hlth.mui.ac.ir

WAY L5 Jlazia /A ojled / ¥ Jlo— Olgiul (S 0dSiils aloes O4A

www.mui.ac.ir





