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The effect of resistance training with split method on hormones levels
and muscle mass in young bodybuilder

Nezami, S*., Samavati Sharif, M.A%, Chezani Sharahi, A'.
1. Master of Science, Sport Physiology, Faculty of Physical Education and Sport Sciences Bu-Ali Sina University, Iran
2.Associate Professor, Sport Physiology, Faculty of Physical Education and Sport sciences, Bu-ali Sina University, Iran

Abstract

The purpose of the current study was the effect of 8-week high intensity resistance training (the Split
training method), on Testosterone, Cortisol and Testosterone/Cortisol serum level and its influence on
muscle mass and development of muscle strength. 20 persons beginner in bodybuilding (body mass
index: 23.80+2.25 kg/m2; age: 24.65+2.55 year) participated in this study. The subjects divided randomly
into strength training (10 persons) and control groups (10 persons). Training program was designed
according to the Split method with 85%-100% of 1RM for six times per weeks. The same strength and
duration was applied for the control group based on the traditional training. Before and after training the
thickness of Triceps muscle was measured with ultrasound in both groups. Resting blood samples were
collected before and after training. The results showed, compared with traditional training, training with
Split method increased muscle strength (p=0.01), muscle mass (p=0.001) and the Testosterone to Cortisol
(T/C) ratio (p=0.02). Moreover, there were significant correlation between the maximum strength and
hypertrophy(r=0/55, p=0/001) and between (T/C) and maximum strength (r=0/74, p=0/03). The results of
this study shows that resistance training with high intensity (the Split Training Method) causes increase in
anabolic stimulation and muscle mass which subsequently increases maximum strength.

Keywords: Maximum Strength, Muscle Mass, Testosterone, Cortisol.

* m-samavati@basu.ac.ir


mailto:m-samavati@basu.ac.ir
https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

e (ko) e Glaos T (glalor gsa eslin o e I

Aodio

L odlas S5 5 S sl (g8l w8 (o anr g Sda b pllE 0 53 e JSET &S
Ly on 0 P S S g a35) eI A DU ST (D8 e (b e o L
DI e (Vs sbaes S (s3lelin) Talial 5 (sl b7 i) 'O IS (o pad sl s 4 &S
S 53 0l Dohae ol lass S pled el asiia OF pb 51 a5 sboles Ody JS u 05 S5 3
Slada S s sl Blda v G 3 0y ae S a3 05,8 e 15 p el o
SLS o ol Gl Olas B S Al o 53 st b o a5 Sl a8 oy catin 53 o e
S 5 0 Olas S el (T S e SaS wl s ol SIS = S el 4 dalS e el L
“ U 205 53 il WS ad B VL e L sla el 5 s Sl el 51 s candr
o b glacn i sl a o gme 5 (gt DLl 5 ol ag e 4 iy e O5LeO 4 LS aniS
e pn (1Y) I 5L il Al s gl o pd Sl e 4 a8 by B S L
Loy S 5l S n (gl VL o b slan o3 (6,508 5 i Dlae pae sl 615 Ol
G o3 Jalhse (o e slae gt sl e s e s (nl S g ealinl kel (g pad 050 Sl ¢ SDlae
el 4 pltes il Sl IS Jele gy Sl Sla g el S e (@Bl505  esles 5 OO
L b 03 o el Sk S5 5 i S 5e0 3l 5 el s S 0l Sie b e
Y il s (s e o 2158 b (Y) adr s 0 cdae IS
I = a Sl o8 slaael s Sl s b SISl

el Sl 1y atdn el ek ol Wl 5l g el 53 1S — 5ol el ()
(53 it 5 e o) oL DS > 5 (3lshr 5 Sop iy o) 23S OIS > 5l e 02
ol bl 5wl et Sl ol fal plasiliy 28 —(6 )L il (Y S o s
2y ools ol (ol 5 K e Ol pmsler) ol el & o L adr S 8 G2
s b 53 Wl 5 1 Wl OOae b e sla g 03 OIS e e a3 &S el
VLt by o8as w053 el ael e S g nl s Sy~ VL kel (F S 1]
o 5o Sl ddsay (ued st al 5o ATl a4 b e SO e anda 3 5 05 e els gy e
s aal oslss Sasae Sl e 05z g e 4 S K 5o S sae S el el Cl il 5
S ahae e el gl e DA o5 8 e L O 5l s e Sl (F Ll e 1SS
o S35 sl e 555 () bl /(ee) Lol id sl 5o (Jls (sl 0058 g0 0305 (s pad anlr

1. Full-Body Method

2. Traditional Method

3. Circuit Training

4. Split Training

5. American University of Wisconsin-La Crosse

\kd


http://www.uwlax.edu/strengthcenter/videos/video%20main%20page.htm
https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

I¥AF Ol 5 5l Y osled g9l 5 B35 b 53 agh

it S sl e ety Sas tSxal ool s, t(ae) Sop i /(o) Sl Dlae
Dole S8 Gde 4 any Soleal uped 0t 655l (V) sl 51 esliss 0ia S5 5 Sl il
b s el WS e = )5 S e - e L s s s e 5 o

Y
L 1YV ) 0en 5 bl 5 (ACSM) 25,5 b oK el eaSils 55158 b o piomen
55 SRS e 4 S (St ()l sy Sl (e 03 0is Suge e (S5
i Sk 5 o (Vs (il sl o) i slacesi 5 (g D) 5oSom gl
- e ladad as el ) ahiae o U S i Sy o 5K, oS e (ol by 0as Sl ey S e
25 Seelasl gl s S 5 das LI dae iy S 00 5 OMae A, odS Al
SOy el Sl ad 3 emBlsn £ (S50 e Sl (S e (7S sl (g i b (Bl
3L el S e D g eS dy S5 el sl B SNb S o IS Sl el
5355 (ONS) (35 0 = s olSims 5 OOlae il slrs S 5 &S e ) 5V oS
Sl Sl meslie et A w45 bolen (M) Sl S350 3l S i et ol
St ol St syls 1 s slaos S g s Shee 5 oy« b mla Jialil s xillS 3G
Al 0008 2 glaadle 5 (S ple Gba Bl sl SO gl el 5 S0 Ll
Gl b Bl 53 ol e e ) B Ssenss bl (et ess S db
Wyl dlae 555 mls @ el 53 6 dibiahir (5 ST (sbadsas 50 (5,3 (0) ls Dlae
5 B e plie Jred @S w0 iy il cxr e ST slalsense CBE 38 s
5 ((GH) i) 050558 s fmsid a0 sersn Wl Sl (5) 5550 s Ay daw i am
03 JssissS Osmasn GRes Gk Sl s b ed uUT sl o (IGF-1) o seslecs O50558
S Sl JypdS Sl eddrin Ssassn U5 e sned (VA) Lo 8 Sl das wnd 5L Conss
Gl o go 05 s 2 (Llosls OLES Sladlas (V) 5y Sdae il SIpUl canss 5o oL il
S gty g o ged (AN0) 355 e Db 35 (I s | Ol ladphe s3ladles 5 5SS
S35 s e Shal 3l absas (S e g Wl Ol O )3 1y e 20T Gk 53 ) e
5055 Jate a5 bl S 4 LS e O stad (cnlpesdle ON) (s L e
sk o il g 5 Ans SRl Clael 3Ll 5 ae (slotinsJES] LIS am s

=0 ga, 98 Ji.:‘.) 6)'L.«.>\ﬂ “iifﬁ G b =R (..:.a".:m.aﬁ.o ol Bl 53 Ogeyga ol (ioman EQADIFPW

1. Central Nervous System

2. Growth Hormone

3. Insulin-Like Growth Factor
4, Satellite Cells

5. Automatically

v


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

e (ko) e Glaos T (glalor gsa eslin o e I

Ol 0 ol 455, 58 SIS (Js5,58 (8) 3)ls e o8 IGF-I 5 GH il ST sla

O 20h age S 0 pol 5 Sas 5 el plie 3 oS
b ) e O ladshe plad 3 (55 b5 (RalS Sel S ol (ST BB 050058 Ja5n S
g slad b 53 s (s n e A 5 e BB RIS el Gl e 3 e sS la
23 Jas cnl plnil b 5 S a5 b Sl 51 1y el sladend U508 (ol ply oo
(TIC) JssissS ar 85 i S 3l oks Dliios 53 OTO) das w28l 1) iy 5L
o3 hias S bt opl LUl 5 0k (SIHB 4 (ST slacamdse s p sl
Ysew TIC s (015l 5 SIpbS el jaxls bl o TIC s 288 548 oo oslizal
TIC s 5 05 e gmad (2l 31 .000) conl ol 4§ L s adSul iz SUpUT el asls
Sldaline kS Wl 5,08 s 31 AU OVWV) Dlae sa g 5 (V) Copdd Jul58l )5 jage 28 Ll
33 e b Bl g e TIC s 5 Ot gmas ll oS Wlesls Ol zeslie o jed 3l 50 s>
Sl Sy Sldlas s @il Al ails (FAV) Slae Sl 5 (IYAY) sl
L OOV as i35 5 (Vo) Suls Sill atus goslie p el it yd TIC cand 5 O 2w g2s
St g (V) Mlae 5l 5 OA) o [l LS ps Sldllae 51 s s ckiles S 3518
Slalllas STl el Liles SO edalin eslis (08 sbaael s Jsb 3 05t sied sk 3
Rl oz Slr Slorls paed Gl S eslie (n e (b Sgensn DS s 2 Gl 0l S5
2 has sbes S (o) Coloul Bssa eslie ned Sl Aies 53 Jsles S eslinad Ls iz
MBI Ol 4 a5 L Ald C3L gl pede s ol Gt 25l dais glags, el
LMl sy 4 a5 b woltle 5 Gsensn sk DR s G onl i asls ele
w2y ) QUL Gam 3l oo Sopgo & ST cip el 51 Sl 3 ogas Sl SIS e
FRRCS NI (LW Wi - PR VE) B PV v leaw S Dlaad o B 5L (sl edd &l
St Sl g2l Gl O GBda ds e Sy 55,0 Gas opl bl (Dhae By 5l
55 5 TIC o J535,555 O gt o ol o (Sdoul (h5,50) s ol oy a3 atin
0P eles g el s (ki 5 Ol UL 55 5o () O IS (o ped b anslie 5o Gae
sl sl Rl b (Sl asa) LS maslie (el oS Sl (pl p e oS o
33 Scp s 33l ps SSlae by 5l 5 ool Sl s Wlg e TIC s 21531 L O e gd

Al sl O ST el 4 Sl (6 s S8 Ol

1. Testosterone/Cortisol Ratio
YA


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

I¥AF Ol 5 5l Y osled g9l 5 B35 b 53 agh

owbiigig 5
ot YHPOR/OD o 5y pn e s p S S TWAVET/YO ks en 58 Gartls ik L o s3] Yo sl
Sl sy b onl oo wldbls (aie 5o andzan) €55 LK wabe il (ge)50 G OXLIS
P e w3 5 s slaals Sl eslial (ol Jes (ol Al 48 8 BB s s sesT s S
—as b n el (S oledbl 5 fasn ol 5s oS lie 5l Colo Glaasl iy eSS Sl e L s
J8 5 G V) (Cakel b (Dl slaoy S (g5lulir (B5,40) o5 (pped 03 S 53 4 ool b

A e (V) (2w b O JS (2 e9)

S il st @ ar 5 L el sl laiaciia el IS5, 50 i S IS
(i glajs, ol = GMae slasy S (5lulir) Colenl ogsa 5 «(Ye) olagl (YeoT) i
dode el g s el pa el R Sl n e sl gl e S el (b
CNze Bl Sl Cegr a5 Sras crl 5D S eslinad o el oSl R S 5L e
S e 05 ;S S g (T)) (gl o el 555 e 550 Ade i A, L Sbad
5 S lasss S ity s a5l e Dlas slaes S (gl e andan 5 and glass,
doce 5 Lal gl op el b 5 il Sbajss 5 ild 5 Glaw Dlias gbaes 5 and )l
oo sty ol (5l man) Gia ahze sl S5 55 50 DS 03 S (oo ) 3k s
03, Sp 8 aida Ve Jald g jed el 5 Cen ST S e s3bicdy 5 s Als il el
Gl g sl (2 B G LSS sl JIRM s s A0V e ds b &5 L LS 4ids YO B Y e
et 4 S B s A0 U Y Cug o Sl ladlols 5 oS a ol Dl U a5
st IS 05,5 la gapasl diadls 0355 sl s Vo U i3 g3l (a3 OLL 51 g 22
A=V er s pladld 5 (aidan 5 acs Slajs,) (pped adar s glania L i L O IS 0 05
i A e ey Jald gl O ) abae e Gl 0S8 S s u e SSLARM s
DS e |l 1 Dl e (3 5m add sl oS LT Ly a3 4l 5o SISl 5 sl s s3bety
"t e Ol 53 ks 3 Dlae 5,8 n gl el (B e sasl ASle (hs) cnl 53 e s ses
i =l IRM 0] a3 slaaida 55 o )5 LS 5 LAl Lol Sales sl s S

53 TY) s s, (V48A) T S Jse b Sl eslinad b s sy 31 ey 1SS G t(ARM) (6,80 5101
L s OOV s ) A8 e ST (S d By a5 955 S plraslr Gased a5l ol
YY) (P20 /8N os,) 555 e 3550 oS = OF (6l 5,5 ool Slus o3 dslas 4 a5

. ] ~ (r;}l;)h\.: alrlb- sy
Ly LIS "[1/0278—(N x0/0278)]

N= Ko b1 sl

(IRM)

1. One Repetition Maximum
2. Brzycki

Y4


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

e (ko) e Glaos T (glalor gsa eslin o e I |

S it e Sl Sl SSlas Byl e n S (A Culbd (g S0l
EEIEST - P P PPN O [E PGV S SN E S @T oiinS| Candy o3 b s se )]
L5 Ol gl 51 )l edily 5 xS Olgsaaad 51 oo 51 ol o Jaus dew 51 eI s 516l J sl
03) Gy el 4p gl Dl 5 (5l (IS e 3l s 5 LS aseie Sk diasa op s
Rl sl (V) psad) @38 el (¢S o3II 12.0MHZ. o (s ) Y 5heslinal b e L
oo o) bl s ol cwl xS s eslad (Mindray-De7) sl S 5 g o&Kiws 51 (g S0l

(YY) k:»ow‘bv\and) J\?;U “ 6;5)‘J\;|

Dist 43.7 mm
10 IC %0

Dist 38.7mm

4871487

(05051 ) 235k i Ao (135 g g gl Sl igad N g (03037 t) 3kt A 3 S g s gt X s

DL 53 5 aed JSSn fub 3l B 500K (s ol Sl S 1S (6 S 4 el
oo (el cel \Y B Ve 5 s gﬁyaijlwuuYA)@lfmlcﬁm)ﬁ‘wm
Lot 300 ¢ g D T3l 53 oo oo O Moy U 53 5031 i oS dsg 31 g5 50l A =AY ol
3 Lgﬂfs\_}jg_} Sl eged cpl S 6)‘-‘-€-<:’ a5 =Y gles s L@j rﬂjjj:.ﬂijbb >0 A g3 S
C}.]a.w (\V‘YOLYS;) C,\.w‘o.)v.:: oaleiul L;Zd)uﬁ L)'-’-J“J ‘_)’AJA LSLQLS)KJL"J o C»-@.?- S wa
'O)‘JJ‘Y‘ECL u,::‘j)cu &‘JA‘ V(FD/A\) u.uu Co \Le:-a_s) CM_S)‘ vl L: d)} 6[».\.»%._: Q)JJM}IMJ
. - . ¥ . . - oo . - E | - 5 ¢
fbb)&.ﬂf‘)j.;swb J...LLU.').Apé)‘dj}éwmdjﬂ)jscjhﬂdéo)\&‘p.@}.L..uéﬂs
258 ol TN B ssn Sl cnl s eslizd (TS ELIASAKIT (s
‘dyw‘—&_%)ﬁja.kg Q}A‘)T )‘ aoals GJ‘}; g_}.));dl.dj o LS\J" ‘JJL?' &Aj)ﬂ DL LS.)L‘I &}J
O s p Sl s (aeed) 93 & RPVSII P S0ss Sosld Ol OAS yasia sl
Ly op el b e Ol slie e  Siemen A3 eslized Jies 5 Oge3l 51 a S o O i
A an Sl s P<4/40 Waesls L;)bhucla.ﬂ‘_}él.b- (et A Acwle uyﬂﬁw%ﬂ

1. Reche

2. Food and Drug Administration
3. Electrochemiluminescense

4. Monobind Kit

5. Elisa


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

I¥AF Ol 5 5l Y osled g9l 5 B35 b 53 agh

S S a4 by e Gl Sle (23S ) e VA w3 SPSS ke 5 lav 5 s)lel Slkes S
Ol eddslnl Ol id aslie 58 0 > &S gb0len Lol osls GLE ) Jgdr 5o a8 5,40
sl g5 (ol 03,5) 03,8 0 o3 331 53 (Sl (spa) s sl (g pad atlaciin &5 das s
03,5 53 ki geslie p el s b 51 LAS bl O i giad gl ul g 53 (l3 re kS
(P=0/ YY) cdazils linas J 28 05 8 & S 1) sy S ol l sk Sl s a8 (o 50
03,5 53 33008 & O gl omd Gl o S aslie (g ped 35 0 edalie &S b0l

< . T . T . < /. . . -
058 55 2 0205031 s 5 03037 Shay Sl 53 (255 0w 5 (25 80555 Sser s Sl e sl ) Jsi

O SN 095 SN ‘J,}‘Jiw-.‘. u}‘)iu:ﬁ o 3
P55 | Py f M + SD M + SD* ~
/404 V/VEE 45 V/VVEY AY el 03 o g5
+/£04
/ 2 AA £ AFLY SA V/EAEY VY J xS (ng/ml)
) ey O/YOETV 4/5V£0/+ F e JsissS
/oYY
YN0 VA/ATEO/YO VY/FVEY/YE Js (hg/dI)
. YA AN 1) ESUNNAE N NITTIEE VESUNNANR v e 155 fn gis
/+Y4
YRV Seea VeV Y RS ESVANNNR DN J s 333255

.)L”M;b‘fu'l:tﬁp&)yﬁﬁbﬁupﬁ~/~bc]a.~J>)|>6'.~.»Q}w;}>.-‘5*
LY )j.bdl.a.ﬁ Celodd eals OLES Y d}Jo— B QAM 33)3 9 C)JJ‘B J:.«.'.'.A 9> 4 .bj;jn 6Lhw_<.yl.3.n

Sk Sl e 5 o me s (el 0 S 53) Ll eslie 1 el 005 e dlaDle
.(pz'/' v 9 p:'/' \/\) Cewlodls _3)[4 Bt :Ll...ac« BE) JM Sl 9

035 35 2 020505 ey 5 05T S ol 53 (25 8 0w 5 (25 8 0500 s (B mla 5 Do ke i Y g

é . . Z- . . . .i . .i &,, > .
(P) 258 o SN (P) 29 S04, SN 0l u"ﬁ"’“i 05,5 e
M + SD M + SD
e DANSEANY | PRAVEANY | o, | S
A .
LYY FNSARVYD | VXY | US| )
ey EVERNL | PESAERRY | e |9
ERR! das
L/YOV FUACEEEY | TUOVERFY | xS | nmy

Shre Ol il Sle &g 4y 3liadP< /00 o 53 513 gne U5 3 g

¥


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

e (ko) e Glaos T (glalor gsa eslin o e I

ym6>|;omoyﬁM%,@;\umwuwwugﬂquﬁ‘w
oo s ENVY P=a/0Y) iy &)08 ﬁ\ﬁll{T/C S ol 3l s S eslie o 05 atdal s
oo Ll oyls s e gols pae 5 Caie BLIN (=700 P=e/0V) by 5 oula Il Looo,u8 il

A5 sl (gols e BL1 by 5 s 2l L TIC s 2l 53l

o
ol A e 5 Ols s3Il s (Codeul Ggsa) Las seslie o el aiaciia wallee cpl s
i pde 5 TIC s 5153 a5 sS 2alS b ol i cpl A o JDlae &pl 5 B 5 mls
Sl pod s L g3 go3T 4l a5 L e ed 05,5 3 (SHlde a8 bl s ol e O e s
POl G 53 (GNae 835 (B oraman 3 s Gty g 3l el oS (B 5 e 650
IS Ld geslie psed Ammna | 5 mle R aS ol Ol s adiS Sldles o L
o il L TIC s 2l ool 0L sy o) s Kes (ssm 51 OYOVAYY) Wles S
LU egolel a5 Ll aagls s e s (g0l ome BLool Sohas 355 Silpl b oous il s aiia
3ol 3t i sdalie SMae s 5wl il 5 TIC el Il (gols s
303 3y i LI Sae ad; ltie U T/C s 213l 65 s ool 0l Oliiow
SOhas iy (Rl S5 LY 5 LSS Vst oS das e 0L Lol Jrasn cpl by (OTOY)
Obea il TIC s (5531 51 30 Ssas5n 5L sl San Clel s 03 iy St ys
St (Va5ls 3y Sl Dl sad sl ol et (55 B 5l s S S b
(i el o) i el gzl 5 (i i) 5ofin sladss 6,550 cope o S
o3 ek on used s 3l (oS e bl s DL,y ol Gais s 3l (V) 550 e
oot il 03 S ped DA Sl a5 B a5 e et s Gl
s o 0 Ol 0 |y SRRl 53 (Dlae by (S5 LY 51 S (S Va8
Slaaiss 3 ealainl) p el Sl Jaall s a8 el eals Ol anidS Sldlas 5 15 ol olat
O S35 5258 S 55k Yozt &S (IFAVAYY) 5505 5 5m s iits b1 SDlae dty Jlke 5 (0o
el 3l S cplopl e dle S VL s b e 51 S0 Sl laley S5 S sl L5
ssbolen cCudend o el gt 3 | s e il OMae ey S e s |y IS Ces ol Lacds
ol S AS o |l (Dhae 0y 5 a sl (st D aliad e s G555 il dal S WS
2238 Slllas s (gl sd e (TUT) dlae (55 o 0l gsame 53 (a3l o § 550
- A2 o 5 pelantl slaley 5 S sl o s (TUT) g pame 5o (2153l 45 0l o0l 0L

1. Time Under Tention
Y


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

I¥AF Ol 5 5l Y osled g9l 5 B35 b 53 agh

D355 Skl o a3 e 53 aiS oS 5 boken ioMae Loy S a w iy S, 5 ax s (Y
L 2315 Oy JS Dl a5 65 L sglin 3 5 Ba s 638 Sles 07 Ul
DS s i 5 &S 5 sbolen (TF) LS eslial el pis ams S (Sl ey su el SlaLEa, 3 s
s Solsl ey ol (b jean) adlas Cow ol dlae el g andlls ol sl auS
CMas S Ay e (p e S ol e edisy ady ol Olbe,gd a2 5 4 Al sl
4 ok onl o e Dopen &S (V) opd s S50 e 550 e 2l Wi, L Shas
5 Sl Gist et SBAE A Bl ey S5l SRash 3 i 4 &S 5 5bokes 5 sl AT
Sae 058 nl 53 Bl s gme Il sk s aliae eSSl s 5 s Sese b
S 3l 6Se e S cnl o Shas i, Ll Y 5 Ks S8 Yl sy LS sdalis
(S50 I GAS e (F el 005 ool g a3 550 JUS 50 o el Sl s 03 e e
SreS L35 585555 el sl B 5 SVsb oS O S Dby jad OOy bl DL e s &3l 00
oSms 5 Das e b slrs 2S5 WS e Ll VL CkS 5 A5 L el S e e
s 3 S nl s e Blass ol (Sasin e S S e ) 5 e S e
Sl O3y DS > ) O JS (p e sy OO 0 (S 1 o 50 5 Llu s e 0 SIS
(ATP) wlicds 5353l 5 CNS (3lusl Eol 555 ¢ 550 cnl 30l IS ol aal (L g o ||
3 S sty (YF) Al dalir OIS > Juiad s (gl orlay 5o IS0 555 camipe 55 0

Al (S350 05 5SS G Sl el SR e Sl S
S O sl o 2iS oS sbOlen AL s daline 05 e S o sk 53 (6 Rash ool 2
A aS das e 1 3t e 1 dlas ol e slie s5is sba oS ol (5 s daT 08 S e
(B553 (YA) 553 0 sl JDlae slad b s &3l 58T Glaeds S o LSSl sl 3 b 51 0T
L (Ghae sla b S8 cor e (nSan Fe s bl Slad e 2SO G S 050000
A sl Geslie (e das e DL (Dbl 16315 b ser GOl dadllas (V1) 550 e
s olaal Jhasn o (Jle Gl OYAFAY) &S el sloul (g mid Olga 03,8 a3 3131 53 U 2 gzl
chle s ol pas s Mﬁ@.ﬁ soslie el aia VY Gl s 03 S 0 el Ols e s (YY) OLSa
sdalie (Yoo ¥) OKes 5l s JGags 5o Laasl 5l Wy eed (V) il sdalise G gny 50 ol 4l
065 53 L TIC s 5 U355 05 sl oy sl o 1) oslie o e atinciin i gl L
ES 53 S Bl Sl S LS ey 3 aslie e slees)lss dile &S Sler
asime 2l s TIC o ool il sl 251 5 05552l o il pde 5 o
33 8 53 2l gy el a3 ele it QLIS w a5 L ol ags 5ol ple (V8) s 3,88

s geslis s S Sl (s s S e s US e b Osmssr nl 03,50 i e S

Y


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

e (ko) e Glaos T (glalor gsa eslin o e I |

T 3 Dlpme RIBE iles Sy Olgz 03,000 a5 3130 3 1) O s (a2 shae
s S b s el S S s el S (ol pls LOVFAY) il sl 1S O s g2
300553 3 Sl 3 (i B S 5 das L1 S o ) 500 e cled s s
g 53 35 a5 ik Sl e ¢ reslie 838 a8 331 s Yatml gt (YOYD) LSS sl
Tl il pesdle pd O gid ol ul sl 53 g Sl i o LIS e Skl (s e
93 ey Shias 1560, 3 eSS 5 Osassn e alaily Ll o ol (S (355 & O e st
Sl 3 Fely 4 O s i el el D13 53 (nl G St Jol 03 S e L3
el sk (Rl e (Gt (55 (S 50 (YA il el 5L ek S Lz JulaS
33 g 8y 03 S a3 311 53 e B 5 nle 5 08 Gl OF B 5 0 e s
s3b0ler 3 U555 o sbs Sl ime 28 W B0 TIC oo il ol 2y, o
S5 sy e LS AT 5 S pU Candy Sl c e D558 ul A3 S S
1355 e O350 Sl s 55555 0pms 30 S 0 o3l DL ke lalllas s (ol e sDle .(1TOY)
et i L s ((7Y) ool JLisas 1) O 53 O i st 3 s alS aelps 5 AS o )l
Lo eslie (el laesss Jsb 03 JssinsS Ososn ol il 7 sl Wlosls Gl Dllas 51
So 2 (Y ) O 5 WSole s 5o (Jle gl OFOY) Wb o alS by il 5 0L
ain 51 5555 il sl (LAl el wdaVY (b s dy OB s Ve L SO
(ladllae 31 5 55 cpeimad (1Y) U sdalie YF atia 4y o VY atin 15 )Y wtin 4 Sond Ul
5055 il m s JalS (V7) 03,5 0 el 5 O0F) 0l s 530 53 bl lassy b s
s s S B (V490) DS 5 el S Ghasi 53 e Sl ol sdalie 055 glendly
asiaejlss 0L 5o 5 et il 55 JasdssS Sl el mskea el ey Olo e 5 LS e slie
i ) S (S sed Ol aS edd il SDldlas 53 (Jl ol L) Al sdalise 1 el
edaliin Osn)pn ol sl 53 (13 mn sootS (Dl OLSG ol anlllas L (Gsa) 58 (o se Dl i
o=l 03 L d(Y8) il L s se3l e 5 el g Sl ol ol S 45 (YO (YF) ol 0l
sl 0l oy (lo 213) O JS 03 hsas Ledl 5 Jladle 5131 55 JSsay 8 Ol oas Slallas
e 3 Somer ) Vil cameiys ol 155 1 (5 508 pomm 5 Dk Sl 5l ashy 4 ol &S
o5 IS 55 6 R O 5l 03 S ad 3l 31 3 i el (S (Sl B 5o il Sl )
3531 Ja50 55 050,58

TIC s s me (a5 s (Sl Jog5a0) L meslie o a3 als OLES Gaos opl slaail
Slacamise s 6l TIC U358 4 05w sied S 5 ke Slidions 51 (5l 3 255 08
ol o3l (VYOV) SMas 8355 5 (WOYP) copld 2131 L ol bl 5 0 S pbls 4 Sl

¥¥


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

I¥AF Ol 5 5l Y osled g9l 5 B35 b 53 agh

s aS ola sl Wlesls Olas meslie o el aise 53 Sladllas 31 & 5 ol GR35 b s ol
5 OVYP) Cpus 55 iy Gl clasl Cos (o el 0555 b 53 TIC s VL £ 5l
Ly teslie oy ras azin YV 1Y Y) 0K 5 Slaal e gl tdles S 0 (WWAY) by 5 ola
a5 (Sl Dl ke Ay W SRa 53 S Win S e 03,5 e Ol e
“otm 0 TIC i s me (all Gl s 55 s (W) i adalie TIC s 21351
8355 5 S Gl G e SUUT Cands s Sl (S 0 g3 41 o g0
G S 3 e al b L g3 LB (5L e dbae) aalllae Do diae s SNl
Sldlas b sl T/C s [l 51 b S bl (85l g alin Jiss Skl oo oS
Wl OFOY) ol DL 55 SDlae Bs 5 mla 5 s o GRlBI L35 g sdge ol ansdS
o il b I Cte (St s Gl 25 bl I sl e
Gl 53 K03 b Sl 58y Ol 038 el 213 0> Dlae s smle Rl L TIC
dlae 5 Sas &b s e il 4 (Cuesl Jo540) s eslis a0 45 LS sdaline ol
i ol les 5 TIC s 5 SDlae 535 (2l 531 Lol o oS ol 0l joeie anlllas s
rlos s TIC 2l 5 alas 331000 Lmlsl Wsa coyds bl 53 LUls fass cpl s sd
ol S aglie e 31 A6 s 5 Wlesls 0L Sldllaa Sl s ol e b gees
S, SO b (Y02) 0L Kos 5 sule oJlie sl (W YY) il Dlae 55 ol ol
Go Sl esleal L ) Ol mwsler dze Dlge e 5o a sl Ol sl Ll 2eslie 1 S
0592 Ol 3 48 ohs LS s s S s (dle 5 Ol Cbslacin 53 315 5 (65l 5 2 poad
Solsnn ssbar (MVC) (ol (2L Slam s usler dhiae chaie oo SRl Bl L el pen gy o5
S daw s 5 TIC s (il s Ulesls 0L Ko lllas e (YY) Coslanil 2l 531
=me BLI (YO ) 0L 5 5508 st 5o Slae ((VFAVYE) 5,05 5425 (s gme Lo SDlas

(78w odaline TIC s 5 oy ds il 38l o (s
Pl S5 SIS 0LY) (V440) iy g laaniS bl o e i) slacapo 31 S0s (SO st
S s L e Rt S D08l IS e (0 el Sl s S 5 0 s
—Cug ol SMae oy S a Gl o el 3l S cpl 5l aS S b Obes (YY) S (gle sl
S OLe3) 330 ol 5 3003 (203 1 (TUT) ggazme (1l a8 552 0 Ll (g i &S > 5 o
ool (X)) ol ol s s Slros S 5o i Slae b5 ola 5 s il L (s
sl 5l rin e pmem 5 )05 03551 cmsts gl Ol iy 5 Ol 8148 ol s pen

OB sl @L;;)_ﬁ;)'\ AS e ool =5 33T &bj@gw—%\ s LgLAuij)

1. Maximum Voluntary Contraction
Yo


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

e (ko) e Glaos T (glalor gsa eslin o e I

Slallas 31 2 ol 25 b smen oy (5L jwaw) addlls Cos dlae 5 SSlae 555 2158
il |y e 355 sisl (a0 s 58 (585 he 3 gg ol 51 eslie p a3 Vlazs| 45 Wlesls OLES
s oo TIC s 2131 L ol e ((1440) O Sen 5 ol S mass Slie (YY) s e
Loas e L a5 (07) ols OLES ) ¢4 (L1 a5 (sla b e (el 31 (01 el abias)
Al el o ad 1 U Gae B S smls Gl S Jle ol (S Jske o850
s slaes S 55 (AR) 355,07 slaes 8 slas (15814 sl al 31 (10 YAXS)
(7)) Sl o glie (5La gz el 93 03 e s ST LT 050058 (el 31 s (ol 5 ol Ly o
Slaodns Sl cul S (0338 4 ol S sl Oliee 55 2531 5 AR slaws il (Bl
WA syt g 55 (o) 5Ll 5 ok cdbe sl ¢O00) das 55 |y Sia b 55 O 2 g2
sl yed 4 51y DL s sl 13 ey S aslie (e IS0 S b L Ol 3
DRl e 45 A edaliie (opimen 35 ge G550 Sl nS 5 s s 3 me SRl
(555501 Glaods ;S 4S s e3ls OLES (opl pesthe ((F0) 3403 sy ols sme BLLIAR 5 05 s
iy HUl Oy e el (YA das so il 3l sLEILS sl ,od 51zt |y (olElus sla b
534S opd Sae gladshe 53 5,00 Glaeki S sl il o e TIC s il 31 Y|
S Rl sl e LI O 2525 JS 53 258 on sy 350 0l o okl Dlallas
g sdae S pUT lases sl e TIC s s me il ol - Sae b5 5 0la 5 T/C
s sl 5 (V) ) (oltle Sluis 5 o5 mle Rl Jsbe slag, Bl 2l

AL el ol

S 5 4%
L ULS bl il o0 K Sl 45 28 (68 am Ol 55 0,5l Rash laasl wlul o S 5ba
3 Olgr 03 ;S 0 a3l 31 50) DA IS el Shssds Camd Sl Pgpas Ll e slie (el a3
O b s 48 55 00 3 Shas B mls 5 (Sabl S0 Sl o ol (ks
S sbT a8l TIC s 3 stdotalie [l il s G b 51l 5 andey <oy d5 il 55l
Jsb o3 et S5 Gla sy b e il ple s QLI Wil on 1) 0 o3 51 Som S (AL 050
by Slas w5 onid sl gl S o5 cud (San TIC s 201531 (G
Sl e G 28 ol S 1l Bl 63 S e sl 5 e sl e S R 0l

1. Androgen Receptors

\2


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

I¥AF Ol 5 5l Y osled g9l 5 B35 b 53 agh

25 bl (6 i

SO g S
s 3= e g 2S5 bt IS o3 sam 1S g olSisla3T OY e 5 LSS ) Al son s
S, (_)L“\MJ.@»:" co:bdﬂ.cl.p)v\.:,v-ff.s L;BT uL}- aj.ijd.g _65‘}J‘}:-’)3L-’ oKJg.Lo)T JY):MU QL\SJLS )‘

Sad e s g K5 e Lla;y 6oL s plpbsl o bas Jlus dea

&bw

1. Zatsiorsky, V.M, Kraemer, W.J. (2006). Science and Practice of Strength Training. Second Edition. Champaign, ll:
Human Kinetics Publishers.161.

2. Kraemer, W.J., Franklin, B., Fry, A.C., Hoffman, J.R. (2010). American University of Wisconsin-La Crosse; weight
Training program Splits. Medicine & Science in Sports & Exercise. 24(10): 55-60.

3. Kraemer, W.J., Adams, K., Cafarelli, E., Dudley, G.A., Dooly, C., Feigenbaum, M.S., Fleck, S.J., Franklin, B., Fry,
A.C., Hoffman, J.R., Newton, R.U., Potteiger, J., Stone, M.H., Ratamess, N.A., Triplett-McBride, T. (2002). American
College of Sports Medicine position stand. Progression models in resistance training for healthy adults. Medicine &
Science in Sports & Exercise. 34(2): 364-80.

4. Spineti, J., de Salles, B.F., Rhea, M.R., Lavigne, D., Matta, T., Miranda, F., Fernandes, L., Simado, R. (2010).
Influence of exercise order on maximum strength and muscle volume in nonlinear periodized resistance training.
Journal of Strength and Conditioning Research. 24(11): 2962-9.

5. Hayes, L.D., Bickerstaff, G.F., Baker J.S. (2010). Interactions of cortisol, testosterone, and resistance training:
influence of circadian rhythms. Chronobiology International. 27(4): 675-705.

6. Oleary, C.B., Hackney, A.C. (2014). Acute and chronic effects of resistance exercise on the testosterone and cortisol
responses in obese males: a systematic review. Department of Exercise and Sport Science. Physiological Research.
63: 693-704.

7. Arazi, H., Damirchi, A., Asadi, A. (2013). Age-related hormonal adaptations, muscle circumference and strength
development with 8 weeks’ moderate intensity resistance training. Annales d'Endocrinologie (Paris). 74: 30-5.

8. Ahtiainen, J.P., Hulme, J.J., Kraemer, W.J., Lehti, M., Nyman, K., Selanne, H., Alen, M., Pakarinen, A., Komulainen,
J., Kovanen, V., Mero, A.A., Hakkinen, K. (2011). Heavy resistance exercise training and skeletal muscle androgen
receptor expression in younger and older men. Steroids. 76(1-2): 183-92.

9. Sinha-Hikim, I., Cornford, M., Gaytan, H., Lee, M.L., Bhasin, S. (2006). Effects of testosterone supplementation on
skeletal muscle fiber hypertrophy and satellite cells in community-dwelling older men. Journal of Clinical
Endocrinology & Metabolism. 91(8): 3024-33.

10. Kadi, F., Bonnrud, P., Eriksson, A., Thornell, L.E. (2000). The expression of androgen receptors in human neck and

limb muscles: effects of training and self-administration of androgenic steroids. Histochemistry and Cell Biology.
113(1): 25-9.

11. Buresh, R., Berg, K., French, J. (2009). The effect of resistive exercise rest interval on hormonal response, strength,

and hypertrophy with training. Journal of Strength and Conditioning Research. 23(1): 62-71.

12. Brad, J. (2010). Mechanisms of muscle hypertrophy and their application to resistance training. Journal of Strength

and Conditioning Research. 24(10): 2857-72.

13. Kraemer. W.J., Patton, J.F., Gordon, S.E., Harman, E.A., Deschenes, M.R., Reynolds, K., Newton, R.U., Triplett,

N.T., Dziados, J.E. (1995). Compatibility of high-intensity strength and endurance training on hormonal and skeletal
muscle adaptations. Journal of Applied Physiology. 78(3): 976-89.

14. Roberts, M.D., Dalbo, V.J., Hassell, S.E., Kerksick, C.M. (2009). The expression of androgen-regulated genes before

and after a resistance exercise bout in younger and older men. Journal of Strength and Conditioning Research. 23:
1060-7.

15. Lane, A.R., Duke, J.W., Hackney, A.C. (2010). Influence of dietary carbohydrate intake on the free testosterone:

cortisol ratio responses to short-term intensive exercise training. European Journal of Applied Physiology. 108(6):
1125-31.

16. Uchida, M.C., Bacurau, R.F.P., Navarro, F., Pontes, F.L., Tessuti, V.D., Moreau, R.L., Rosa, L.F., Aoki, M.S. (2004).

Alteration of testosterone: cortisol ratio induced by resistance training in women. Revista Brasileira de Medicina do
Esporte. 10(3): 169-72.

17. Ahtiainen, J.P., Pakarinen, A., Alen, M., Kraemer, W.J., Hakkinen, K. (2003). Muscle hypertrophy, hormonal

adaptations and strength development during strength training in strength—trained and untrained men. European
Journal of Applied Physiology. 89(6): 555-63.

18. Reaburn, P., Logan, P., MacKinnon, L. (2000). Serum testosterone response to high-intensity resistance training in

male veteran sprint runners. Journal of Strength and Conditioning Research. 11(4): 256-60.

19. Wilkinson, S., Tarnopolsky, M., Grant, E., Correia, C., Phillips, S. (2006). Hypertrophy with unilateral resistance

exercise occurs without increases in endogenous anabolic hormone concentration. European Journal of Applied
Physiology. 98(6): 546-55.

20. Siff, M.C. (2003). Supertraining. Supertraining Institute. ISBN 1-874856-65-6.

fv


http://books.google.com/?id=QWSn4iKgNo8C&pg=PP12&dq=strength+training+weekly
http://www.uwlax.edu/strengthcenter/videos/video%20main%20page.htm
http://www.acsm.org/public-information/acsm-journals/medicine-science-in-sports-exercise
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feigenbaum%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fleck%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franklin%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fry%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fry%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoffman%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Newton%20RU%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Potteiger%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stone%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ratamess%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
https://www.ncbi.nlm.nih.gov/pubmed/?term=Triplett-McBride%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11828249
http://www.acsm.org/public-information/acsm-journals/medicine-science-in-sports-exercise
http://www.acsm.org/public-information/acsm-journals/medicine-science-in-sports-exercise
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fernandes%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20938358
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sim%C3%A3o%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20938358
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
http://www.tandfonline.com/toc/icbi20/current
http://www.biomed.cas.cz/physiolres/
https://www.journals.elsevier.com/annales-dendocrinologie
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21070797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pakarinen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21070797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Komulainen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21070797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Komulainen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21070797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kovanen%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21070797
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mero%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=21070797
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4kkinen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21070797
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwi33r3gms3UAhUHfFAKHf7aD5wQFggoMAI&url=https%3A%2F%2Facademic.oup.com%2Fjcem%2Fissue%2F102%2F6&usg=AFQjCNE0-sHQsYN8t3gyDzNGuCOtWWUoxw&sig2=8YgvQPu7uyvjfJoAlvcqBQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwi33r3gms3UAhUHfFAKHf7aD5wQFggoMAI&url=https%3A%2F%2Facademic.oup.com%2Fjcem%2Fissue%2F102%2F6&usg=AFQjCNE0-sHQsYN8t3gyDzNGuCOtWWUoxw&sig2=8YgvQPu7uyvjfJoAlvcqBQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi7i8H5m83UAhULaVAKHU8DDCYQFggmMAA&url=http%3A%2F%2Flink.springer.com%2Fjournal%2F418&usg=AFQjCNHB5f_5qbKaVC0-SPbhjtdZVsBoaA&sig2=Xhq2lx6qmqTa3wlZ3D-vDA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
https://www.ncbi.nlm.nih.gov/pubmed/?term=Newton%20RU%5BAuthor%5D&cauthor=true&cauthor_uid=7775344
https://www.ncbi.nlm.nih.gov/pubmed/?term=Triplett%20NT%5BAuthor%5D&cauthor=true&cauthor_uid=7775344
https://www.ncbi.nlm.nih.gov/pubmed/?term=Triplett%20NT%5BAuthor%5D&cauthor=true&cauthor_uid=7775344
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dziados%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=7775344
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiyupXEos3UAhXKbhQKHXRsACcQFggjMAA&url=http%3A%2F%2Fjap.physiology.org%2F&usg=AFQjCNHtpV6Y9_c_DR3E_h5Nd09yskCW2A&sig2=Sb5JD-AVSsatEyhNOkYFbQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
http://link.springer.com/journal/421
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&ved=0ahUKEwiy9crApc3UAhWENhoKHe2PBM0QFghfMAk&url=https%3A%2F%2Fwww.safetylit.org%2Fweek%2Fjournalpage.php%3Fjid%3D23897&usg=AFQjCNGT1dPPHVMGq9vLdisoHAqoKbdy8Q&sig2=5ScgShiyXozv1fVwo3bWPg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&ved=0ahUKEwiy9crApc3UAhWENhoKHe2PBM0QFghfMAk&url=https%3A%2F%2Fwww.safetylit.org%2Fweek%2Fjournalpage.php%3Fjid%3D23897&usg=AFQjCNGT1dPPHVMGq9vLdisoHAqoKbdy8Q&sig2=5ScgShiyXozv1fVwo3bWPg
http://link.springer.com/journal/421
http://link.springer.com/journal/421
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
http://link.springer.com/journal/421
http://link.springer.com/journal/421
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/1-874856-65-6
https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ Downloaded from jsmt.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1396.15.13.5.3 ]

e (ko) e Glaos T (glalor gsa eslin o e I

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Weider, J., Reynolds, B. (1990). Joe weider’s ultimate bodybuilding-the master blaster’s principles of training and
nutrition. Chicago, lllinois: Contemporary Books Inc.

Brzycki, M. (1998). A Practical approach to strength training. Mc Graw-Hill.

Mayhew, J.L., Prinster, J.L., Ware, J.S., Zimmer, D.L., Arabas, J.R., Bemben, M.G. (2000). Muscular endurance
repetitions to predict bench press strength in men of different training level. Journal of Sports Medicine and Physical
Fitness. 35(2): 108-13.

Anthony, J., Blazevich, A.G. (2001). Effect of testosterone administration and weight training on muscle architecture.
Medicine & Science in Sports & Exercise. 3(10): 1688-93.

Cadore, E.L., Lhullier, F.L., Brentano, M.A., da Silva, E.M., Ambrosini, M.B., Spinelli, R., Silva, R.F., Kruel, L.F.
(2008). Hormonal responses to resistance exercise in long-term trained and untrained middle-aged men. Journal of
Strength and Conditioning Research. 22(5): 1617-24.

Cadore, E.L., Pinto, R.S., Lhullier, F.L., Correa, C.S., Alberton, C.L., Pinto, S.S., Almeida, A.P., Tartaruga, M.P., Silva,
E.M., Kruel, L.F. (2010). Physiological effects of concurrent training in elderly men. International Journal of Sports
Medicine. 31(10): 689-97.

Seynnes, O.R., de Boer, M., Narici, M.V. (2006). Early skeletal muscle hypertrophy and architectural changes in
response to high-intensity resistance training. International Journal of Applied Physiology. 102(1): 368-73.

Ahtiainen, J.P., Lehti, M., Hulmi, J.J., Kraemer, W.J., Alen, M., Nyman, K., Selanne, H., Pakarinen, A., Komulainen,
J., Kovanen, V., Mero, A.A., Hakkinen, K. (2011). Recovery after heavy resistance exercise and skeletal muscle
androgen receptor and insulin-like growth Factor-I isoform expression in strength trained men. Journal of Strength and
Conditioning Research. 25(3): 767-77.

Cadore, E.L., Krue, L.F.M. (2012). Acute and chronic testosterone responses to physical exercise and training.
Endocrinology and Metabolism. 13: 278-86.

Willoughby, D.S., Taylor, L. (2004). Effects of sequential bouts of resistance exercise on androgen receptor
expression. Medicine & Science in Sports & Exercise. 36(9): 1499-506.

Hayes, L.D., Grace, F.M., Baker, J.S., Sculthorpe, N. (2015). Exercise-induced responses in salivary testosterone,
cortisol, and their ratios in men a meta-analysis. Sports Medicine. 45(5): 713-26.

Marx, J.O., Ratamess, N.A., Nindl, B.C., Gotshalk, L.A., Volek, J.S., Dohi, K., Bush, J.A., Gbmez, A.L., Mazzetti,
S.A,, Fleck, S.J., Hakkinen, K., Newton, R.U., Kraemer, W.J. (2001). Low-volume circuit versus high-volume
periodized resistance training in women. Medicine & Science in Sports & Exercise. 33(4): 635-43.

A


https://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmer%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=7500624
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arabas%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=7500624
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bemben%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=7500624
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjHw_egp83UAhXHchQKHXmDCgAQFggqMAE&url=http%3A%2F%2Fwww.minervamedica.it%2Fen%2Fjournals%2Fsports-med-physical-fitness%2Fnotice-to-authors.php&usg=AFQjCNGsT-o8JWEFcQvAxuQZGgP8-B6McA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjHw_egp83UAhXHchQKHXmDCgAQFggqMAE&url=http%3A%2F%2Fwww.minervamedica.it%2Fen%2Fjournals%2Fsports-med-physical-fitness%2Fnotice-to-authors.php&usg=AFQjCNGsT-o8JWEFcQvAxuQZGgP8-B6McA
http://www.acsm.org/public-information/acsm-journals/medicine-science-in-sports-exercise
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
https://www.ncbi.nlm.nih.gov/pubmed/?term=Almeida%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=20617484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tartaruga%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=20617484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=20617484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=20617484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kruel%20LF%5BAuthor%5D&cauthor=true&cauthor_uid=20617484
https://www.thieme-connect.com/products/ejournals/journal/10.1055/s-00000028
https://www.thieme-connect.com/products/ejournals/journal/10.1055/s-00000028
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sel%C3%A4nne%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21311349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pakarinen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21311349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Komulainen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21311349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Komulainen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21311349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kovanen%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21311349
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mero%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=21311349
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4kkinen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21311349
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwi2ouPNmM3UAhWRZVAKHZdPA98QFggtMAE&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fnlmcatalog%2F9415084&usg=AFQjCNE9ksfP84QKCfncNYT4SgOoK33bUA&sig2=uzA0j8m3IX-XAM6Fq0ZoxA
https://www.google.com/search?rlz=1C1GIWA_enIR747IR747&q=Endocrinology+metabolism&sa=X&ved=0ahUKEwj_mqel6OfUAhURU1AKHWktDM8Q7xYIIigA
http://www.acsm.org/public-information/acsm-journals/medicine-science-in-sports-exercise
http://link.springer.com/journal/40279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bush%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=11283441
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B3mez%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=11283441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mazzetti%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=11283441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mazzetti%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=11283441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fleck%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=11283441
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%A4kkinen%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11283441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Newton%20RU%5BAuthor%5D&cauthor=true&cauthor_uid=11283441
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kraemer%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=11283441
http://www.acsm.org/public-information/acsm-journals/medicine-science-in-sports-exercise
https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html

[ 90-2T-5202 uo Jrge'nyyws| woly pepeojumoq ] [£G€T'ST96ET°80.02522 T T00T 02 :HOd |


https://dor.isc.ac/dor/20.1001.1.22520708.1396.15.13.5.3
https://jsmt.khu.ac.ir/article-1-212-en.html
http://www.tcpdf.org

