[ Downloaded from tumj.tums.ac.ir on 2026-06-23 |

oLsS a8

mmmmm

S gl (99 )Wl S 5ol g2 58l pr g 523M0 2925 9 (45559 5]
2UigS iy 351 2] e (1990 3 Loy (Sl g w0

oS>

. e

WAT/YA0 ST WWAYAVYE B LA ATV sl s

Sl gl Ol iy o o3l DG g 45 g OIS S5 Jam 5 45 ST (slady s 2l it 5 iae
A e Gl 0500 el gl Ol L5555 el Wsd oo (ool OV el 5 a5 |y 0 )
Al e 55 Saise e Sy sl 2 05,0 e sl I R onl Sl S

DB s 5 s S8 Osdm s S 53 05 ol e hge e T g aalllas nl s e s
cla_.d OLL )3 s s (V0 mglkg 04 5,40) o)l 5 (D) J 8 035 i ey S bl B S
A ok e (LA gyl

L ans e 53 WVYE0 ng/l) b, 500 =Ly slady s gl o C}h"‘ Dbsbae sl el (glazin 53 gL rlaadil
(P=+/Y0 «J =8 05,8 ;5 VEVOEYV L aslis 5,3 VOOPETY ng/l) - JUSSI—ce 5 (P=2/2YA (J 25 03,5 ;5 AALD
VWYARYS ng/l) - JUSSl—ce 5 (P=2/0 oY VPO U acslie 5o AYEY ng/l) by sl =L Olee 0 535,80 .05 S
Okl 5y &S = Oy Sblgem 5o bl eals jmals 555 5,8 53 1) (P=2/+1) N0OPEYY L aslis o
L3I Wy sl e glalaSe LB 3G

G L das e GRS s Jae Wik sl a8l GBI e 0050 Gage o s S

e S 315 S BUT ot syt G ez JLisay (65, Ol i slo| Jlez! s, J28 5 g 5ol

‘QJL&\—QAA L&J}Jd"_t{ ngvj)j ‘Oj.b).llu dw&w

.MMJWQ}U Sl gast :legl)@%é& slad o o5 94
5 i ST Sl Gl Ot sid boaslie 3 SLS 5 ol

"l e g S Sl ol ks ,iel b &S ks

‘L;N Sl
Ty
QT
"o3l3 81 oo

S

g oS> o ol oS> (s 005 )
gl o] o

Ul Sy 0l Sl o5 5 05,5 =T
Ol g gt Ky o sle

ol (K gy oSl o podiger 05,8 =1

Ol i gt (K ke

*
sk o885 (plne OLL gt sone ok 5
S50 05,8 (S 0l gy S p
CYVA-YOYFOV 2 pals

E-mail: dr.zaakbari@gmail.com

PPN TR

SLS 5 SIpT slasy s 2l

&))}jwu ‘\iw&.n‘ﬁ.ﬁkj Lﬁj)\b wl KJJW vﬁ‘jt\{

o b s 5 OLKE s 03 SOhas s See S8 o
Lyl s s sskwa LS 5l 5l eslaad b sl s e
‘u.:f(.s Okl a Ml il S UlS Loyl i js gyl ol Sleys
s Olg 5 e SlU Olaal e oLl g s b

Slie o bagls opl Bome ax S1 7008 e 15 eslinad 34

Tehran Univ Med J (TUMJ) 2014 June;72(3):199-206

http://tumj.tums.ac.ir

(Anabolic-androgenic ~ steroids, AAS) 5,01 -l
sxeas Anabolein _SUg o3l 51 SUpbl walS 2sd o atlis
5 30 oxeds Andros U o3ly S50 aads ol
sladas il Wgd o JSK05 Gluse) WJy seas Genein
Rl a3 o3 Oyl St Szt 1S5 550 — Sl
pieksatls Wl S0 Ol lacdl 5l ey il S

Lad shoe 53 s e il e 55525 Jalas sl LT i

ly

FF B9 sladadon 7 o laids VY 550 VPP Sld Gl S psle o(util (b5 0uSabill tas Il ”\/”


https://tumj.tums.ac.ir/article-1-6041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-23 |

OllKas 4 ao (sug0 Yoo

Jbe Olpea 38 Js Ol e Sk, J2S 5 oBS 4 by
(bl G ESTs s LSS 5 n s i Sllas
Tlesls 0L 1y L5585 s el sla,l,
SLO, (S5 s > Shas g @odaze D13 2505
R ORis e S el 3k 108 e gl il
Sl sl s a5 3550 (Sles 1S sbay Oy, Cuwdle
0 Cate Slpead (ol slal sge Juld 255 edda bl
b (Somdl 5 Olhsl i bl el Gl

o5 s e S el s s gl 4 S

15510

P ST -JRC IS WPIPCRpPL{ RV JCI PR R
Tl v el b Sl Ll dEs Sl s s Sed
e o aS Klesls OLES (gadaze Dlalllas Ll el g5 58
Sl i oS A e Sl 5 33,8 e ey o sl Ol 15l 4
53 byl Ol Rul38l 518U Ol e 0 S5ss ks
T G e s e
B33 SIT glady s ol S pan 4l ars b ol ol
Sl sl oo B Jdaas 5 ol Sl oYL g 5l S5,
o ol addlas 5l Gaas Oy, @}L,Jjjk:é)mﬁ;:); S
Olgen 5 80 Osudl K3 dssblnsm 500 s Sl
O sl ige 5o iSSl—e 5 (sl L glads g sl g0 e

N O S S P -S SE RUA g

PR U9

os 03 5 S3dmd 0s S 2 s e ol ol ol
P oslee i e Yo 50T 5s 5 38 el YA UL
b s A el r’f VE=YY e S5 essdowe 3 sl o3
e s ey @liE 5 Ol sl s Sl 5Ll
5 YTEY °C 5o slos 5 by sollbad Ll b s 5 azdls
el 5 Ll e IS wel VY (Sl - bl (S
A S ales AL Ul LK B SIS 1 e
055 53w alas jba Dbl bl s i lesl laes S
(Two week oy> 55,5 5 (Sedentary) 55,5 &S > O3 Lo

Sy ol Gbes S cpl 5l pldS s Lud i exercised)

AU e el ans an b s (b o bl s S e ansdS 0 300
oslizal 31 LG G puan ¢ Dt Ol 5 o Rl s LS 5
SO Gl 0l 0 ES b mee s g Jlays o Chilae 4 Sl
3 UG5 b Bl Sl sl LRGeSl e
G 5 3L alde Sl esliial 4 55 Ol Sa5liss ke
ol 8 Tl T s SIAUT sladgs el gl Ol s
G i DS ol b Slse bdaly 2 ) LSS
RO NN P

il s g el S BUT lad szl sl o
Aise Glaeten G5 25 s S S paole ol
R 5 200503 348 WAS (Jdd S 0t (B, 5 B AL
R O TP PP E e RS T N T WP e
o2 Jels s SLS S nl A Sl he e Sl EE (il
Lol Slas s a0

SV L gsls ol OB S eslitale g ilises S8 b
S R (Sopdl i i e e
5 sls oW oo D3l ple (ol 5 s (50l B
Saeals bl ppmen TS w1 Gl s SU
S Sl s 5 alee Sos s IS @ slael 5 S
S el s e Spbnil Slalllas oo e il s 5158
Lyl il sbml s s el 0586 DLS 5 ol
S e e IS b Ll el slds i, G35 )b
53 Sl Fo 8 J L3 i S AU Sl SISl Sl et
B s 35 53 i Sl Ol ARk e il L
el 0l 55158 S 5 ol 5l eslinad Bl s sae

cilzee bLE 55 o sl ot » OLS 5 pl 6 b
033 GAeS esle 5 S pen sV pn ol el Al he
Sl ksl e 45 Lidiime Oliis 7 el 0l 03ls OLES U3
Llg e St g il DS 5 OBAS pae 3 sdldodalin (53,
Ko U T s epmi s bkl Ol 53 i I
ke sl 3L jRe Sl J RS ST 5o Jos Sla el S 55
s 3 o3h S dm s sbdiss s L o sl i
S sl Gladig )50 o3l gl slael by by edge 1 ne

S Sl 5o 1) L go Grdoe 045,58 s smly  Sle iy Sl &S

PP G199 o)lais VY 0,00 I PN O35 (i oK pole olCls o sy odSCtils alono


https://tumj.tums.ac.ir/article-1-6041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-23 |

AR s oo Laedly cu o) o con 580 5 oLyl S5 s g s ol St 5 L5 ST

I, Pro-opiomelanocortin (POMC) 05 ¥ geams ;3 s <l
Olpeas 5l 25 5 S slSs O5ladl sals sasy s L
Iran Hormone Pharmaceutical Co., 3| 05,L0 g3 ls IM>
.1 4 Tehran, Iran

OLL 53 tp e U = 5 b5l —l elas (g S5l
Sl o is Ak T Sl ol Y 5 5555 wia s
pll Dbl LBl s b 6K Jes 5 S
o3l =l ey s sl (6 Sl g g slp 2SS
555 L FoC Gl s 1y sdslosa 055 € ged (oSS —Cs
53 odalensis o 5 03 gad Sk Sl iBs iy Sdea 000t g
— S bkl b e (S el s S e 3 A °C gles
s ol e CuS ) es G s YD Bssa g IS
Ly (5 S o3I sl 1Y SlacaS s S pll Law sal (g 3Lmosle]
Bioassay Technology, China ;| -JLSI —cw 5 b4l
L35 ol =

VO el s SPSS Slsdle 5 5l sslizal b sdeliomsay (slassls
LSS s s (2158 Slancdl ol £, 800e &y 50t 5 5JUT
Lo ssl o (S S e3l Sl 3550 Sladi god sliad 0345
(Two Independent atwoly b @ses 53 SO el e O30 Sl
Olgeas P<o/od s oslizad aes S anglis (¢l 2 Sample t-test)

.,L.ijfjléijs‘_@bl;mckwfl,\;-

A iphlesl s Sllse 05 Sl L)
$Laiss 53 0 5ub Sl eslanal (DUl Sl Olsee 5 O 5,00
laes S 03 Dbl (68055 s, 03,8 o0 O35 a8 s VL
by i8S Glaes S 4 Cond 05,00 gals sliSTiL )
Oloy L5 il glaoy S adsl 055 uls Jdsa o3l 2als
b Sl 05 Dk Sadpasie te ln (sdues S
2 (W) Jsl aia & (W3) LIS 0LL 53 O35 et S il
O 5o 03,5 exbons s o
oAl s 3 Sl 0,0 Gy elal ol

08 S Ui S s e 53 05 Al Bl Ao s lslae

Tehran Univ Med J (TUMJ) 2014 June;72(3):199-206

http://tumj.tums.ac.ir

P oS3l 53) I8 05,8 Jold 05,5 25 53 4 55 SRl
a3 e S Eils 655 5 Gl ey pbar 045,00 il
Sl e fa 5 02 a3 § 5 Sl sldas 0 oS O 515,50
slias LIS LG L3 bl gy 098 a3 e Ve Sl s s
—C s bkl —l b (g Se3ll gl e el A
adlas gl By, S Lwi@z il glaey S s ST
s 33 Sdeas Oyl J':_ll.aﬂ Glaes S 55 S 5 Sosep
e ana 53 b ey s sy sba 04 05510 mgkg 5o L s
p 303 S5 05 Sl 3 Ghsm DUl e 53 0L 5o S
LSS —c sl =l (6 Sl gl =AY °C gles 5o
3, oS

La s wprse SVRe s bihns el IS5 5
So b s L el s 4 S b s a5y e Je Ol sea
s oole de e Olpea Jyl aus oS UG Cl;,.;l Slaiadn o
sl Wi S5ss ned oo gdm win 52 2 5 L (oS00
2V bl (Sl glazs s Sl gl Jes 25 S
2 YY-Y0 °C 350> gl Lol L aS 0 em of Ges LVer cm
338 o3y ke Al e L Jsl ain i3S O pe A
aids Vv wila,y et g s Gas 5 Ak ) Ol b dsl )
Proa eid s 00 Sulg oo B el Lol B Ol Dl
S o cpos ania glil Sl a el pled] Sl ey dew ) 4d3
Fooalds o JALL S LS @f.u (Training) I8 S e
Sl ol o 5 eas (sl b oand 5D ads o gladds
5305 S Osk Slaes S e plile VT Y cela
G0 JSam 03 Fsoese 0L s L Oles Sley Ll
LS e lileS

Pl s el cp 585 005,00 Guuls sogm sl G
300 mgkg 555 b e 5 135 J Gabl 585) dbpye
sy abae 53 (IM) Slas )y (s 3 55 g2y) <l
A3 S Gy s 53 Sdews J SIS 4l s Dbl e slal
(S35l 0 ) o 23015 w255 S5 sols b Sl )
3550 Ay g el ST Glagols DEUS G mos yo Lo oS 03,
T Sl glais gl YO Bl 5 tes S 5 eslind

513 3 Jae ol Lol kel Slalllas & ax i b e


https://tumj.tums.ac.ir/article-1-6041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-23 |

OLlKas 5 o sugo Yoy

150+ 1 Jss O st

G 39 05500 s

S Uy aia 93 3l
sl

L;L_LAJI —alises éha_;)f 2 e ;,;JL&SJ!—:,.« c!a»-: Xl gl
Cla..q 03 Jlslae JralS sasglis FE ol el esls obes Mean+SEM & soas Lacsls

A3l 5305 S 65,8 L anslie j3P<e/0)

055 A e 3 i Obeg o3 Sdled (ol Bl i 3 S
JAS 058 4 S sobls Sl 5 A3 2555 IS 0s S 3
33 08550 05,8 53 (P=2/00Y) sl OLES 85,5 &S > O
O35 28 iy s S 5o g 5 $S05s B a3 b
A edalie ilesT glunl 4 s

—C s ool —l ity el gol e s e
53 0L S sl 0L S ey ol alol i S
—l e 3 (goblae ralS (35 oS sk RS ey S
AVEY ng/l b oaslas ;5 AAED ng/l) 550l sl e bl
e e blae Al olesa B Ll L(P=YY
L3S 5 S Ok IS s S L alie 55 sl -l
Loawolie 3 iiss lamis 55 J8 055 3 VY20 ng/l)
SUP= YA (i OS m Osb J RS e S s AARD ng/l
JINES3 SY RSt IRCH U TR PR H U IPE S VP 5
gl Jblas SalS o 5 o3 5ed oS 1 e bl -y Ol
s O, eiSils i 098 5 ombosdl —lo e
Y Jlsped o5 palie ol (P=2/v Y VYO ng/l L acylis ;3 AFEY)
A esls OLES

el s ool —l ol 50 G JUSOl — s e e Dl S
CS o Osk JES 6 S 3 ekl o sy 0L el

Jrs O st

¥ o
ro o [
..{ Y. 4
T) la e
)
5
CUR R
>
4
S ¥ ¥ X ss
N
-0 J . . 3
S osk w53 5l ey
oy Ll

e 2 b3l (b s il glaog S s Sllg D3y SRl s ses

ol i gy b b Comd a3 (SLgS1 53 O35 i Ay
cla..u 03 Jbbae Sl sdasOlis * ol sl o3l (il MeantSEM & yoas Laesls
bgye J xS 05 S b aulie 3 P/ gl 0 Jblas sls ediaa0li FEE P<e/0
b alie 53 (3505 JAS 038 o P/ sl 53 Slabias 2alS saiasolts sl

Al B0 ES 03k JES 05 8

Jzs O At

o8 sk a5 5l

PESTE RGP

u.:.g\.aﬂ alises dub_’; BL) g C«'?;J-"'U‘_t". ch.w R )‘A_,.o.s
e 53 Jholine (51 edas0ls Sl et a3ls (5L MEAnESEM s Lassls
Dlslias 2alS s dasOLEs ¥¥ il o 355 OS o O JES 05 S b aulie 3 P<e/e0

ik 5555 JES 05 S byl 3 P</0) o 3

Sy J S 05,8 4 S (P=2/0)0) i35 5 (P=2/00Y)

PP G199 o)lais VY 0,00 I PN O35 (i oK pole olCls o sy odSCtils alono


https://tumj.tums.ac.ir/article-1-6041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-23 |

Yoy s oo Laedly cu o) o con 580 5 oLyl S5 s g s ol St 5 L5 ST

Span 33 3 ol x5 5e 055l S andl Ll sisls 0L
el Jl 5 S OBl o3z 5 Ol 331 s Lagsls
A e L SIALT Gladgs il Oloses Gras esdlew
Sl G3kaST e Ol S0l slagsls St (SN ediS S e
" Lles S

oy ite Sl 3as A eldl 55 iy &S shiles
Rl DS s Sleys el SO Olssas 055 50l &S o 201 Ol
S s e e Glagolen Oles 53 assls e b
W alS js i Wb aal e OS5 a5 5558 e
o it b ke bl amen 5 b 3o sl (gl laSl
Sl e oism ol e Slolas Aol 5550 250 alS
5 oy S bl 5> ST sladg s e g GG B0
ol IS edas sba &S WSl s Aol sy Gl
S 3 Sl s meme Dl pde (ks ol (S
Syhe SIS

Ol Sialsdl Lagsls ol OB acSeslinule yor 3 o sdlea
el 5y Ll sk IS sl b a szl 5 (el
e Lgde Sk 3 nl e badyp a0 A5
S dmse Ol a S e Slides bl ocad g
Ao e 53 1y Sendsze 3L 810 SURUT slady 5 2
SL el S5 e Jalad 03508 b dlelay 5 Las o 13
5 Sals sl o3 5 add S5 SVl sl 3 i o
Tl i slael

eSS 5 Gl oo 2 Ghugmsl Slaodi S i
53 ol JE Gl S|t b oy cpl BLil 5 WS
Seps @Bl e s Ol L e b a5 S
2> Y e b &S e Sl ool (1553 Shussl Slaedi S
5okl ey =S5 Gl ledd wd iy 4 daes LU
Al ety ST Glady s 2l adiSG e 131 s (Sals

Sy s il &5 Lsls 0L il Sldlae bly Cpes s
e 5Ll 53 boses Ole SRl Bl g 05550 diile S5
5oty Glagal bobie gire Se Sl psbaal 38 s
A R O PR WPV IPC N ELIS TN I

e e 503 3 POMC 05 ole » SIpbT slady szl ol

Tehran Univ Med J (TUMJ) 2014 June;72(3):199-206

http://tumj.tums.ac.ir

S S —Cw e s (golslas S L35
o s (P=0/YF AEVOLEYY ng/l L acslie 3 VFFL£YA)
05,5 b aglie 3 (JUSH —n ga o el (lsbinn 2) 2l 331
J S 05,8 53 V0OPEFY ng/l) W S i3, &S = sk S
Oss 58 03,8 5 VIVOLEYY ng/l b aslis 5 55,5 glazda 5o
Cow 383 0 a0 5 s b 51 L(P=2/Y0 (3,5 &S >
3 o335 oS 1 g (WSO —Ce Oljee 50 R (ool L
Gz s S 2 AU —le el Jlalae e o
AOOFEFY ng/l L avsliso ;3 \WYARYS) Ui 0 45,0 s S sl s

A esls QLAY Sls gad 5y slie QJ”\ (P=+/4\)

Giios S Sl 0151 Sl sl a5l el b
L b WSOl - 5 by sil —lo Ol azin 55 Sdeas L
Obosll =Ly Cla.ﬂ ol e 8 ool das e 158
T Wleals 0LES VU i b 5lse sbaisns e |y Ll
o lady sl Olpe S B8 00,0 b Sl s b
S el e S das e 2alS Lty 53 1y S 5 oph st
03 bl s Sblae 35,5 &S > Osds Sl s als
Sl ksl (2 0kt A i el s
33 3L, ramen Lol ssele oS jsbay 3555 el Jlise
CS Ok glaes S 5 Sl 0500 gals glais
213 eSSl )3 B35 0,8 53 5 S5 05 By o LS5
38 rlesl sl 4 o O35 RA
o san SIPUT slady s 2l o 55 pme 310 00550
SISl ol Sap oskea bl 5l bagls pl e ST
e SGSauml el gl Olomes Ll Was atle 5 >l b
ol 4SS el blew e LSS ol s sl e
Jlasl b Lagyls ol iz 505 OT L Loyl opl QS ARS ae
e 33 (Fgie D i bl Syt S55,80 el S«
ez gy opl Sl ol ssiees Sl ke ras
Gl Oloa 51l s 5LS gles 28 sbas sl il


https://tumj.tums.ac.ir/article-1-6041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-23 |

OllKas 4 ao (sug0 v-¥

5 ol Shash s sdalcasy b e s Lol iy
A o, Jas s il b bl s by gosl S8 iaees
o S L bads gl Oy 53 sdldodalin 2ol du;
sdnsmed g 5 bl )3 o 4 Llg e STRLT slady s 2
oSS me OS5, 03 okd 218 Lk, 5 Slas Sl
Aol olS 5 el

35 0LY 53 S ol ol il a3 Kos b LG S
CS o Ul oS 5 68058 By e 0Pl s
S L odalin ol ais S SISE555 05,8 03 L5y AalS 5 2505
3 Sldlles s Sl 8055 » 04500 edi B8
e Calys rals 6 S05s 5 b g ol Sde oyl Slsan
sl STl slade s el § 5 e DG 4 by e

Jsa gl S 5 05 a8 s Lindblom
Al I 1 L adlaes b alis (6 olie 5o 045,00 3L s
3 e SS PN et Sl s s Jlsa o DS
" Wlarls Ll als

33 Sodeds a5y a5 Al esly QLS asdlas pl gy 4t gba
g SIS~ 5 skl —l slads g sl Ol atis
ST gl G Olsieay 03,0 B 5 a5
SRS e 5 en S i |y oy A RS s sl e o
adlas opl @l 338 o p w03 gl nl Olse 4 5 LB
oy Wt edns s 5 (Sla sl 1SS Ol psas L5
SIHLT oy sl 0S8 pme LS55 L3 sbdedalin
53 e O BLLI OIS e e Dllae 3 ol by Sk - s
52 050 Gras Sl AU Ok, Sl 5 bady sl Ol
Bl 1A 50 1 S5 DUl

Ol b Gl £ b Sl s Jol dlie cl i [l
NS SPT-T TN WO-RGH 0 U S GO (S P PPN W FR
Sleds 5 Sdy o e ol ae 05500 Glady )
A3l e S/ BNVEY U LT Dl s e Sleys sl
et 5 Sy o e oSl iags Cislae Jle coles L oS
sy Sslae Sl ppizmen el 0 2l e Sleys Kl
Crb slaass 5l i el 5o Sleal O e dgd oK1

258 o Sla,s

Sy gy 557 adllas 5 Johansson .l 4 S 513 axdllas 5,40 50
Gyze S 5l 0L S ol e s sre oSS eSS 4l
RIS Sl Ul s 1) b sl =l A gl Ol 055000

'Y

.MJ&

33 POMC 03 0l » 1y 05,0 eals 56 Kos lallas
sty Ol 0ol (B 3l TPl Ol e peVB s
b e gble s 53 POMC 05 51 ol (i susl
BEVIPLY HﬂPeriaqueductal Gray (PAG) ijlw:,.«\ W%Jls)?,a
et g SISl g Gl e 5l J RS
"ass 03" Oy SIRUT slady s 2l 51 0L SKeass bl
S ool g 4y Sl

oy Span 6 3l 0L ol adles Sl edalcse b
53 4z S s o Loy (lad gyl Oljs (28 e 051500
s ey o sl Ol 2 050l I 5 ey
o3 OF pialS 1 e Lol zs Slsbims (g bl i 51 a5,s 8
2 0Pl el eap e ol axllas 5 oS sl pd e
Lol glady gosl Olses L5 i ol LDl (gladks s sl Ol 50
e 03 DS S aglsn 05 Oly oS oS pSene Ml o
Jlaz el ol s A2l JUsT O gean Jaoms (Sla3L b 5 pae
Oy Loy a8 by mlidl 05l al & 30l 55
il fomome 53 Ll A3l 63 S Jlasl s cilise 150 3 oy )
Sk ¢ gaes Aol 3l BsL e e Ol 1y s Ledl 45 &S
5 Glodas isw oS bl il e s cpl Oly 53 el sl
A S e g s s (Vi 53 bk sl
ezl w andllas cpl 3 Ll slads 5ol Ole 5 OJs,00 L2alS
Dskiles 3L gV ools cul (555 0 DA I AU Wl e
Slegt) oS Megals  Olo Ol Ad Ul o iy &S

Y5 5Y0

as e Al VB a3 1 (L sl
Ol Sabl Glaags mel 31 @wadS Sldlas s

el 4855 5 s 3050 O35 3 el slad g sl
Sl 5 Loty 5o sl Oy 55 ol cdalie Hbolwe  jalS -l Sl
A L g BB LS e 050 b Ol Jlisey )85
Olee 5 i 0 O gL GSa,s ajj§ 03 &S Ay o

S 4 5 5 G s, OF s oS il axils oy 5l

PP G199 o)lais VY 0,00 I PN O35 (i oK pole olCls o sy odSCtils alono


https://tumj.tums.ac.ir/article-1-6041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-23 |

Y0 Mohebi M. et al.

References

1. Sullivan ML, Martinez CM, Gennis P, Gallagher EJ. The cardiac
toxicity of anabolic steroids. Prog Cardiovasc Dis 1998;41(1):1-15.

2. Shahidi NT. A review of the chemistry, biological action, and
clinical applications of anabolic-androgenic steroids. Clin Ther
2001;23(9):1355-90.

3. Blasberg ME, Clark AS. Anabolic-androgenic steroid effects on
sexual receptivity in ovariectomized rats. Horm Behav 1997;32(3):
201-8.

4. Johansson P, Lindqvist A, Nyberg F, Fahlke C. Anabolic androgenic
steroids affects alcohol intake, defensive behaviors and brain opioid
peptides in the rat. Pharmacol Biochem Behav 2000;67 (2):271-9.

5. Welder AA, Robertson JW, Melchert RB. Toxic effects of anabolic-
androgenic steroids in primary rat hepatic cell cultures. J
Pharmacol Toxicol Methods 1995;33(4):187-95.

6. Wu FC. Endocrine aspects of anabolic steroids. Clin Chem 1997;43
(7):1289-92.

7. Abu-Shakra S, Alhalabi MS, Nachtman FC, Schemidt RA, Brusilow
WS. Anabolic steroids induce injury and apoptosis of differentiated
skeletal muscle. J Neurosci Res 1997;47(2):186-97.

8. Cooper CJ, Noakes TD, Dunne T, Lambert MI, Rochford K. A high
prevalence of abnormal personality traits in chronic users of
anabolic-androgenic steroids. Br J Sports Med 1996;30(3):246-50.

9. Maravelias C, Dona A, Stefanidou M, Spiliopoulou C. Adverse
effects of anabolic steroids in athletes. A constant threat. Toxicol
Lett 2005;158(3):167-75.

10.Elfverson M, Johansson T, Zhou Q, Le Grevés P, Nyberg F. Chronic
administration of the anabolic androgenic steroid nandrolone alters
neurosteroid action at the sigma-1 receptor but not at the sigma-2 or
NMDA receptors. Neuropharmacology 2011;61(7):1172-81.

11.van Amsterdam J, Opperhuizen A, Hartgens F. Adverse health effects
of anabolic-androgenic steroids. Regul Toxicol Pharmacol 2010;57
(1):117-23.

12.Johansson P, Hallberg M, Kindlundh A, Nyberg F. The effect on
opioid peptides in the rat brain, after chronic treatment with the
anabolic androgenic steroid, nandrolone decanoate. Brain Res Bull
2000;51(5):413-8.

13.Johansson P, Ray A, Zhou Q, Huang W, Karlsson K, Nyberg F.
Anabolic androgenic steroids increase beta-endorphin levels in the
ventral tegmental area in the male rat brain. Neurosci Res 1997;27
(2):185-9.

14.Drouin J, Chamberland M, Charron J, Jeannotte L, Nemer M. Structure
of the rat pro-opiomelanocortin (POMC) gene. FEBS Lett 1985;193
(1):54-8.

15.Salmon P. Effects of physical exercise on anxiety, depression, and
sensitivity to stress: a unifying theory. Clin Psychol Rev 2001;21
(1):33-61.

16.Reed J, Ones DS. The effect of acute aerobic exercise on positive
activated affect: a meta-analysis. Psychol Sport Exer 2006;7(5):
477-514.

Tehran Univ Med J (TUMJ) 2014 June;72(3):199-206

http://tumj.tums.ac.ir

17.Knochel C, Oertel-Knochel V, O'Dwyer L, Prvulovic D, Alves G,
Kollmann B, et al. Cognitive and behavioural effects of physical
exercise in psychiatric patients. Prog Neurobiol 2012;96(1):46-68.

18.Shokri S, Aitken RJ, Abdolvahhabi M, Abolhasani F, Ghasemi FM,
Kashani I, et al. Exercise and supraphysiological dose of nandrolone
decanoate increase apoptosis in spermatogenic cells. Basic Clin
Pharmacol Toxicol 2010;106(4):324-30.

19.Lindblom J, Kindlundh AM, Nyberg F, Bergstrom L, Wikberg JE.
Anabolic androgenic steroid nandrolone decanoate reduces hypothalamic
proopiomelanocortin mRNA levels. Brain Res 2003;986(1-2):139-
47.

20.Schlussman SD, Zhou Y, Johansson P, Kiuru A, Ho A, Nyberg F, et
al. Effects of the androgenic anabolic steroid, nandrolone
decanoate, on adrenocorticotropin hormone, corticosterone and
proopiomelanocortin, corticotropin releasing factor (CRF) and CRF
receptor]l mRNA levels in the hypothalamus, pituitary and
amygdala of the rat. Neurosci Lett 2000;284(3):190-4.

21.Koltyn KF. Analgesia following exercise: a review. Sports Med
2000;29(2):85-98.

22.Lemley K. Does Plasma B-Endorphin Influence Exercise-Induced
Hypoalgesia in Healthy Adults? Maria Dittman Library Research
Competition: Student Award Winners, Marquette University, 2009.

23.Johansson P, Lindqvist A, Nyberg F, Fahlke C. Anabolic
androgenic steroids affects alcohol intake, defensive behaviors and
brain opioid peptides in the rat. Pharmacol Biochem Behav 2000;67
(2):271-9.

24.Célérier E, Yazdi MT, Castaié A, Ghozland S, Nyberg F, Maldonado
R. Effects of nandrolone on acute morphine responses, tolerance
and dependence in mice. Eur J Pharmacol 2003;465(1-2):69-81.

25.Lindblom J, Kindlundh AM, Nyberg F, Bergstrom L, Wikberg JE.
Anabolic androgenic steroid nandrolone decanoate reduces hypothalamic
proopiomelanocortin mRNA levels. Brain Res 2003; 986(1-2):139-
47.

26.Schlussman SD, Zhou Y, Johansson P, Kiuru A, Ho A, Nyberg F, et
al. Effects of the androgenic anabolic steroid, nandrolone
decanoate, on adrenocorticotropin hormone, corticosterone and
proopiomelanocortin, corticotropin releasing factor (CRF) and CRF
receptor] mRNA levels in the hypothalamus, pituitary and
amygdala of the rat. Neurosci Lett 2000;284(3):190-4.

27.Magnusson K, Hanell A, Bazov I, Clausen F, Zhou Q, Nyberg F.
Nandrolone decanoate administration elevates hippocampal
prodynorphin mRNA expression and impairs Morris water maze
performance in male rats. Neurosci Lett 2009;467(3):189-93.

28.Arvary D, Pope HG Jr. Anabolic-androgenic steroids as a gateway
to opioid dependence. N Engl J Med 2000;342(20):1532.

29.Alsi6 J, Birgner C, Bjorkblom L, Isaksson P, Bergstrom L, Schiéth
HB, et al. Impact of nandrolone decanoate on gene expression in
endocrine systems related to the adverse effects of anabolic andro-
genic steroids. Basic Clin Pharmacol Toxicol 2009;105(5):307-14.


https://tumj.tums.ac.ir/article-1-6041-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-23 |

monthly

I ( ) ] \/ I | Tehran University Medical Journal, June 2014, Vol. 72, No. 3: 199-206

Brief Report

Effects of exercise and supraphysiological dose of nandrolone
decanoate on the rat plasma opioid level: a brief report

Mehdi Mohebi M.Sc.!
Khalil Pourkhalili Ph.D.?
Mahnaz Kesmati Ph.D.!
Samad Akbarzadeh Ph.D.}?
Zahra Akbari Ph.D.>"

1- Department of Biology, Faculty
of Sciences, Shahid Chamran
University, Ahvaz, Iran.

2- Department of Physiology,
Faculty of Medicine, Bushehr
University of Medical Sciences,
Bushehr, Iran.

3- Department of Biochemistry,
Faculty of Medicine, Bushehr
University of Medical Sciences,
Bushehr, Iran.

*
Corresponding author: Department of

physiology, Faculty of Medicine, Bou-

shehr University of Medical Sciences,

Bushehr, Iran.

Tel: +98-771-2520657

E-mail: dr.zaakbari@gmail.com

Abstract Received: 07 Jan. 2014 Accepted: 15 Feb. 2014  Available online: 05 May. 2014

Background: Anabolic-Androgenic Steroids (AAS) are mainly abused by athletes for
improvement of muscle performance. Data suggest that the effect of AAS on neurobio-
chemicals related to behavioral response, may be underlies psychological adverse ef-
fects. Physical activity has beneficial psychophysiological effects, which may be related
to increased serum levels of endogenous opioid peptides during exercise. In the present
study we aimed to study the effect of chronic administration of nandrolone decanoate
on beta-endorphin and met-enkephalin level in exercising rats.

Methods: In this experimental study, forty male Wistar rats were randomly assigned in
two main groups of sedentary and trained (2 weeks swimming exercise). Animals in
each group were divided in two subgroups of control (received nandrolone solvent) and
drug treatment (received nandrolone 15 mg/kg, 5 times/week). After two weeks of swim-
ming exercise and drug treatment, serum levels of beta-endorphin and met-enkephalin
were measured using ELIZA.

Results: Our data showed that two weeks of swimming exercise training significantly in-
creased serum beta-endorphin (114=£5 vs. 98+5 ng/l in control group, P=0.038) and met-
enkephalin levels (1556+42 vs. 1475427 ng/l in control group, P= 0.25). However, chronic
administration of nandrolone decanoate in trained group considerably decreased beta-
endorphin (8444 vs. 114+5 ng/l in control group, P= 0.002) and met-enkephalin levels
(1378+£36 vs. 1556442 ng/l in control group, P= 0.011). The effect of supraphysiologic
doses of nandrolone decanoate in control sedentary group was not statistically significant.
Conclusion: In the present study we show that chronic nandrolone decanoate admini-
stration attenuates effects of two weeks swimming exercise on serum opioid peptide
and reduces the level of beta-endorphin and met-enkephalin. Keeping in mind that
opioidergic system play an important role in behavior, athletes abusing anabolic steroid

drugs may potentially experience changes in mood and behavior.

Keywords: beta-endorphin, exercise, met-enkephalin, nandrolone.
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