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Abstract:

Background: This study aimed at investigating the effect of boldenone, and endurance and
resistance training on liver damage in rats.

Materials and Methods: In this study, 70 male Wistar rats aged 12 weeks (weight, 228+7
g) were randomly divided into 10 equal groups: control, sham, boldenone (2 mg/kg),
boldenone (5 mg/kg), resistance training, resistance training-boldenone (2 mg/kg), resistance
training-boldenone (5 mg/kg), endurance training, endurance training-boldenone (2 mg/kg)
and endurance training-boldenone (5 mg/kg) groups. The resistance training program
included an 8-week climb from the ladder, three times a week and each session 3 sets with 5
repetitions and the endurance training program was 8-week running on treadmills, 3 days a
week, every day 30 minutes at a speed of 12 meters per minute. The injection was performed
in the biceps femoris muscle once a week. After anesthesia, autopsy was performed and the
liver tissue was isolated for histological studies.

Results: The most liver tissue damage was observed in the boldenone group without
training; so that the vacuolar degeneration more than 66% and the presence of 1-3 necrotic
cells was very important. In resistance training and high-dose boldenone resistance training,
liver damage was also observed as vacuolar degeneration. In the endurance training-
boldenone inflammation group, increased kupffer cells and mild vacuolar degeneration were
observed. Histological studies showed that endurance training reduced the vacuolar
degeneration and inflammation and did not increase kupffer cells.

Conclusion: It seems that boldenone can cause damage to liver and endurance training
compared with resistance training may cause more reduction in liver damage, especially
reduction in the vacuolar degeneration and inflammation induced by boldenone.

Keywords: Boldenone anabolic steroid, Endurance and resistance training, Liver damage,
Rat

* Corresponding Author.
Email: behroozyahyaei@yahoo.com
Tel: 0098 233 239 0077

Fax: 0098 233 239 0077 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, June, 2018; Vol. 22, No 2, Pages 143-152

Please cite this article as: Ziaolhagh SJ, Khojasteh L, Ziaolhag SS, Yahyaei B. The effect of boldenone anabolic steroid, and endurance
and resistance training on liver damage markers in rats. Feyz 2018; 22(2): 143-52.

VoY



https://feyz.kaums.ac.ir/article-1-3477-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

> sie gl g haliioul (3 5l L of yan (g3l g3 Sl 9T s g il a3 guny 9
3l o SLaGh g 3 (suiS caal sla SIL

*y ¥

\

wbou 5o ¢ 3ol dmn s ¢ atad W ¢ Gl ld Sl dw

(oM

- ol e SLa B e 3 S ] eslie 5 eliul o el O gWp SU adllee a1 Sds iSAR § ditle

sk

O g prd S 0 SN0 55 olai 5 gbas (p 5 YYARY 059) 4l 5 (ol prs oge Ve anlllas ol )3t 5095 9 Slge
(O MY/KY) &5 g o glie o o3 (Y MOIKY) O 5 g o5l o5 103 saslis o o3 (0 MY/KY) 0545 (¥ MQYIKY)

o s 4l ks s (0 MYIKY) O 5l g bzl o2 po3 (¥ MYIKY) O 5ol g ol o 05 Faliial (s yod

(s 5 (595 Odgs i A (galiial g i el 9 ST O L ¥ ald a g s 5 alda YO S 5l s e atia A Juli

o— .»\a_é; rl:u| Oy pwgs dhas js aan ;o Jb G gyl Gay P og akds 5o 2\Y Co o L aaIs Y Gy, a i s 5, Y

A 4:.3':,: JJL Sladlas 6‘4*.-*'.53(".’3‘ "ng...‘a .L.HS ;d-’am‘}'

533 5 51 b SN 5555 il 555 4505 g cdys B odalis A8 Bl ol o ik 008 Osk 05 g 05 53 i

S ol 5V 53 05N (Faslin o e 5 aslie (el slres B 3 3 el Pl Sl S5, Jhe VY 552

ol =55 5 e aS slad s [l (Ol O s g saliial o a3 09 8 53 s £ sdalin SV EsSH Ll 550 S 4

V,'L.g‘}_s\ r“}g%ﬂ‘})yj}g} f‘j}b u;.b\f - 3 b;’.au:.J RSl als OLES g!’"ti Sladlas i aML&d&)Y_ﬁ}s;

Syhe A S gbdde

-w&ajm@ﬁyw&)aw&;nlwﬁ\lkbljamJgSqwiéua)b%ybjjﬂﬁM)wﬁqisxfw

335 0l g 3 36 DAl 5 VS5 il 555 Sl 05k S Sl il Al g Al

il e g (S el aglin 5 alil e D5 g ST A3l ST U739

VIFNOY Slio AV 55 g 3ls 5 Y o led cpgs g S 0595 (y23 (005 — s aalisle s

Jlosl 48 A3 (0 0 fw sied ) 0AE G0 A g il O 5l
" OLE A s S 3 1y S50 5 (ST T 58
Sl 6lyl5 5 0399 O3 e gind Oliia 5 Ay el cpl A8
Ady 3 gy Sl 4 el b sie 50,81 5 555 S
7S Sdasli S 5 a8 L e 0L Oladew [0-V] 2 4d o0
Al e O8I UT K550, sk g !
3 e3litl s g 353y ol b fas I, 08 O35 5 oy
Sl SISl el 4 e Ll e S50,8T sladis
s il 31 48 3151 s (1 K wdas [A] 55 O
95 01 S5l am b gy o S o o3lital S T S5,
i Glo) Condy g Jio M F e By g B AS
Ll g5 e ST T K359,81 5Lk sl 51 03 lituls goo [4]
2 Laplicdl ey Jlb b 5 g o] 4 s
SI T 359,01 ladsy gl 5 eslizuls g 1 53 VYN ]
~SU ol Jow Olgea AS 5 Shes 5 bl Conl oKes
PFAY] asS is 5,00 SI bl sladss pul (55l

g 51 Al Slides 55 0dd 5,18 S Ty

\¥F

A0
sl daie SLS 5 I bl SS50,47 sladsy sl
o=l Kb e (453 jo el i 905 38) O 9 s g )
“ o s 3US en Loy (61 VAT gl s e sy 5
SV KBS 15 eslinal 3)5n glos S sba s (KB,
5,95 ST sl el B e (S5 ) 58 Bl
Shas oy Sl Bl e b 5l il g ooyl il sl
SMas o310l 53 20 5 Sy Sl (B 5 md) AU

[Y-¥] 25

39,0l gollawl ST ol&iils 39,als 3>ly (s STslesiud 09,5 '
ol sl

Ol 39,58l ¢ golhuol 31T oEitils (39,50l 319 ¢ Sub 3y 09,5

Ol xde g (Sibjy pole oSS gordign 29,5

soiuns 033 (3RS *

S5 3y pole 23Sl 39 ki axly ol 31T 28251 039 sals
SPPFPFO . VY sonagi)es B 4 d o BRRART VA
behroozyahyaei@yah00.com s(5s5g)3s)l Cuny

IFAV/P/Y salgd gigsds anG 1#45/9/F :adlys poyl


https://feyz.kaums.ac.ir/article-1-3477-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

ce';o.h d‘,s.u‘y &.:.S}:UI J»;;F‘ ):3\5 By

855 5 i)Y g b 5 gl s hge e Vo sl 0T Ol
i Sl g bl a5 Olge 4 p 8 YYAOFEV/AY 4l
Sabin ol (5 S0 el ha) 4 G ol solel &g
i OU e e A plandl S Sy il S S
VLA S 5 (DY) oo,V ys alal O yee
Ogim) s =Y (i gl5 Gy 3 F i el Dgdm) S
I3l p S e VIV 553 0pl g Y (O g5 Bt on
72 A p S e O) Y 53 05l ¥ (055 p S S
s =P il gyls F Gl s =0 £(055 p 5 sS
¥ 595 Ol gt malizal o je3 -V ) 593 O g g + gelizal
+ealie o ed -8 tlaigyls Gy P feglie o sed A
“05,5 Y 393 OgMg + saslie o yed V0 5 8) 595 Ol g
i 3 OB US g o pmatee Gaani 5 anlllas 390 gla
s sLpadl 5 b 0T S &S s 6,5 s LPVC
a3 YYEV/F GBI glos kizb B )15 s g0 o okili sy g
Gmb Laged 5 g Lo ys VO B O dales usb, b ol S Sla
30T 035m o jmd 35 b (gl 5 Ol Sl VY a5
L 58 (N ol G ol 53 ik (510655 10
JCCTN PN P - S PN PSR U SRR (3 P JCH AP
oplemd Ly o33 o8Zls GIS] aipaS Loy 5 A3 |
$olos S, L opad g a5 aul 5w, YVAVOY
w3 S g 0Ll MediteCh oS i J pmaoms g 55|
b)) o cole il a3 LSS O pen Ol
Sy s das 5o g ada 55 ke 555 S s s (e V0
Sl dobowe 3 RS 0g 8 S plnil Gees D) g0

s S 2l pdledle

g el IS0
2 gpmo asia A Jalld Sy ja seslie 05 8 (sl
o p g 4 AD el Ay YR L 5 e S 0L S
5 Adds ) LSS a Al s e SIS0 b e ¥ els
235 0 0dSwS Sl il 4RI Y G o Al o
23 M plowil (ol e Frge g3 4 5y SR Sl g e
059 42,5300 la g0 p3 & 0dd ey sladiyy Olpee Jyl Wida
Ve A Bl ) asia a ps Ao s Ve aS s LOT O
= glaia dsb 5o Slls ey SLL i ) Ao
glsel Sy 0 5 LAd LT O3 5 51 3 gm0 b Sl i gy
o B RS e S A s gme 4 bl s S

Y] amsls g Oly e Jowe 55 392 g0 Jasl 3 S 4 o0

Y osled |YY o8 [VFAY] L5 5 sl 5 | b asbiolegs

S SLaps S s (sl gome (S (SL0 gl il 5 g8
4 ] (S sLiE sla g 2 O gelienS T D-5 5 PA50
G sd s oo 5z 5 Gl Condy (A L
S il 55l sl 555 S S5 i )
Wadgd Sl b bl L0 sbwl (35,0 s20055
= JisSls sbml 5 a5 Sk K& iS5 O gl 550
Ol et 0dd S350 Oloe 53 [NY-10] Bl g 53
ST 55 ol 5 (5lao s 5 g Bl s (5,5 L
Wl 5l3 555 (Slesm s el 1 Ll pasids (sl
S e Lo, 93 5l ey IS L s oL Ol ks
= 9 [VP] Ol 5 [VONF] Sl g 53 ST g ol
O e sl 0t 51 5E [VANY] (gAS ) 5me 5 2Ly
s Jlgsan oy Il ge Ll 0 Lagyls (pl &l s >
0 diS O a1 3l 5 0,855, 45 ol a5 s LASL
O nae 4 Bl andls O b Al Sl a5 ag,ls o
s sl g L3ssen ke 01503 4 gl o s g Lag,ls
SRS o et ol cnl 51 g s Shas 4 b
slaans, O,\KS 5,5 b g 45 Cal pg)ls Dgd g 45 bl
B N e K UL S ST SRR
Slils 4 K35 5 o ge8 (Salel 5 035 Gl slaesss
g Ulseay Kl oo ol gy 35S (0 I D paes s 350
EIBIC PP S J Ve P PR PR P
03 fS G e am a Bl ipen 35 15 addlls 5, 0
515 08555 Jaw 5 ST 355,80 sl s il
T 0ok Lag,ls cpl &Sal 5 A8 SdL Sl le g5, OF (Sl
23 OUlg 5 OLKA5,5 & oo Oy 5131 Lo s g8
o Al e G ol S L 2 s e
Ales SaS Lag,ls oml O 3151 01,885, e csbs
laddy fmal Sl S15, 00 3 (oS OB (pieen
s b S Sl Sl b S b SKS5,4
G ool pde 4y a S A sl gy eglie 5 el
el b ol pen a0 gas 0 51 o35S el (655 G
2% lamdi o 0 OLSS Bl s eglis 5 elin
Ol g ST s sl D s S ) 4 pBl Gl
So b S gl Gl 5 AS Gl Ol ek

A 4.'.'.">|.>Ji "é.a’l:u‘g‘;“.au;w‘ RS a‘,a.bq ‘5|m/\ 0,9

b 995990
@lee B Sl o8 s GOl el
j‘ s .k_bﬁ Olsals 6:,3_)\59;@.15 em‘,}: )\.2...1} :‘j.s JS

VY0


https://feyz.kaums.ac.ir/article-1-3477-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

S 3 slome 5 (o 20 DllS § 8 ) ool Jsi
LS S 5l s Slals

Skl ISP ol
\ 70 31 juS
Y JARIL VA IO P WO
v 155 G INY o NSy
¥ 185 3 S
| 5955 pae
Y K5 3,55 J e 20 ,
. 35,5 e PT A
¥ SS9 JP 51 S
\ Sl pas
\ d- P ol
v b e B oS
¥ LA

it 25 L, sSE Ssled ke il Jgd slsl d e lns

sl odal sty L B p s P pledSn Lo g ¥ s

Pl
035 SRl c0s95 parb 53 b amlis 53 Loy 5 aan
Loy S o eagmy opl b tadls gl gme (0O/FY Kl L)
(P>4/00) 025 sdalie alsloe 0,93 31 e (8,13 s o slis
S o b J S 05 8 Dbl g A8 Gla i (el K
Soesla Glolb (A4S sladsgdys das e DL 58l
-4l Objle sia 5 0 Aoy S dm Sl ) pen
Slaolb sl e o B s 4 35 0 51 45
i M RS 51 SKLb S sl e b s (s AS
sd s 5 L5l slad g baw 5 Ladkd ) g cpl X pd
St 548 Gad s 5 (pan (Kigd o e kb S S
G LsSTy 5wl oo it Ops K3 3lAn 5 (glatmr A
Sogmoin b gel 5l (Fp Comw sl 53 e s 0 2
Ol et iz ys () o)led JK2) A oy hds b
Sy JmB Y 5 led lajla gl 53 K9, 451550
3 035m rreb 5 (Il alS A4S SSL ps 09 8 o Sl
055 55 (Y o)l Jpaz) 03K sdalie ol 65
W 53 (B3 9 SAS g F55 p () 553 05 M p) p o
bl SO SIS b gal 51 pam 53 s 5 sdalie (S5 sl
55 Ogel 353 Sl 5 Jbs g Gble SI bl s i J sl
o Sp S S o edalis LU (S 4 sl gl
Ol 4 Llawsila 53 pbkar b S ) p0h (oD i
595 050 g) el 09,5 53 2 g 2 spe gy b oS
E5 sl ples LISAT & (g)5ba (Fy e s S5 5 (Ol

\¥#

bbm K] C,:J‘;w

(el a3 IS5
Jos 5 69, asin A Ddnis ol 0y 5 Sy o3
il i G 0dSKils bl g oKl s OB g
whn 3 59, ¥ Jals ST s Sl el s plonil dgde (o
Ao 0l yo g akds 5o e \Y e pw b adds Y Al 2
5 Ol =l sl CJL?JJ,:; J._.a:.; B9 4Ad3 P oy ad duds
35 sp prlp Gille 45 5 g akd> 5 s ¥ Slus Co |
" S psan N[ S Al g 50l 50
= ol on 4 p2) Gae S g 5l ONgs $lp gl e sl
S o 51 gl Sladr 55 45 &y s opds S salinul (015 5
SINSREPRFN R PIC R S I
23S e 53 D3 ol penn (ol o Gl ge D3 (b2
O gmm o LS (W Ol cmley shinegy Sl Lo

A 03Ul 5 geo S pes 3 has a3

2 G Sl ki (5 Sl 5 L (S ped Jl e
1AS

sl el ¥ ety Sl candllan OLL s
GSatiged Gl 5 okd 055 B ss e S 23 4K
w2l 4y gy $ms 5l eslinal b (o5 pg KA b gt
Ao UMy (o g S g o plol QLT oS o) p 5 IS &
Vool s g3lali 1 e e S axdls 4 A4S S
Tl Jene sla g, ool Cgr e 5 oS 9l Ao
61345 J e 55 Cslu FA (gl ki god Lk oslel wlid
3 ol 3 L 5L ol b adsl ool YF 51y ki
B 5 et ST S L s B Kl
L bl p s Son Jaa i (g 4 plonil B b (55
J=olsh Ly Bolal (5,54 008 g0t 09 Sn O Sl
ot Sl Sy oKy S pblie S g Sy 5 plite
P Sen b 155 5 ek Sl 5l K )
Ak oLt (gl s oS 5 4 S 1, addlls 5) 00 658
oled Jgdr 53 AS (5P 5L sr Sl L5 glasbne
S R A B eI L
o3l S 6 a0 30531 51 (5T gy gy o ks
Lo S 0g03l 5 m Sl 5 e b bl p A3 S
- e g 3 S ol udls ISy S 0 ga5T 5 e
el ks w3 s 0/00 ol e led 53 5505

Y BJl&.ﬁ: |\'V 6593 |\Y’W|J§ E) b‘:ﬁ Iub._.é MU@L&}}


https://feyz.kaums.ac.ir/article-1-3477-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

ol yor 35 g ST A g fl 56 o g

syt Ga e S5 p b wse T s g Shdd ol onlp)lex
055 Gl 5o s o LSS
s Ol b S 4 83,080 53 5 o3 S Ulpe 4 Pl
i 4 b 50 b amlie 53 09 Bl ety s 2
sl Clasin —> 055 5o (Y osled JK3) 5,45
3 alie gl 0 S 4 o aliial o e b s 505
025 5 b Al 03505 Lo 1) LS D g S 2l oy S

o jlemd JS) s e Ol |y (g S sl

L o bl slal sls as odalin oo g 03,5 Jladl |,
Jdodr)s g edalin JB g ls b5 glad gl 4o 53 gl
5By Dbl s il ) son poler g S o bl (Y
X g b elpen L0 IS ol s slys S 3L 51
P PP KU PRENSW ROSPWITR PN JETRTPR PYv
2 Ol 535 Dlald (izmad s S sdalie O s
2° by SW Lol pen 0,8 SHgen 5 2 slaam sl

03,5 53 59 Od b Ly ,s SIbl 53 o354 i gad V AS

J«;ﬂ}SK 4435_5)'};:.»:8 cLsJTSJjL»:H.JJ:LSc);&bMLSUAUZ}AJ?Sjl c.)...i%g.ébf}f(:»j:é—\ °)L°-".:'J§"i
(H&EX¥++)

QJJD =3 6@&}51} o.\.’.‘hbdw LAU,;.L& Y BEL Uj-f'-U_}J ojjf &‘N LSU‘JJ*’-"-SJ‘ oﬁ%d‘;}&p—" b‘)w‘}i.\i

(H&EX¥+ ) 1sl o ol e

- S slad e sdiasilis La il 0 gy — bzl o e

-

035 ol o Slatge AS 5l edd g OS5 Sy Y o sled IS

H&Exf++) sl

Y osled |YY o8 [VFAY] L5 5 sl 5 | b asbiolegs

VYV


https://feyz.kaums.ac.ir/article-1-3477-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

O)Kan 5 3dleld

adlls il slaey S pl o Sla s S ST ISl s Dl v 5 SSE Y oled dor

[ LY

S ol
s sladle 39 NSy pslesse 71
Ar S
\ . \ J S
\ \ \ -
oslly

\ \ Y )

(¢SS n S ¥ 59
EER

\ Y ¥ )
GRS 2050552

\ ) ) seslie oy

Y \ ) i anton
(¢SS 2 S ¥ 559

. \ . Oplg - Feslin p o3
(e SAS 2 o5 0559

\ \ \ ol o e

\ \ \ O g = bzl o o3
GRS oS Y 552

\ \ . DN g+ olizwl oy 03
(¢SS 2 oS a0 559

e

Yo

Y/

VO

/0

)? < .\'19 * _)'1\”'; _:f --#f _;‘", L . ,,‘f . ;,‘-;‘
s A i b ¥ A e
S U AR LA LAY G
& & H ST NS
o7 &
& & & &
oy S

Slaos S ol oms Sl ige S5 S5 il 555 Sk gtz 33 =) osled l gas

5 ; Sy P P 2
oI (J 03? \@;‘3 “,312 \’"j“ \‘}’,31 \y}‘j'f \y}‘jl \y'}j‘
R R AR LR SR G
& ¢ 37 37 FS A
REH IS
& & & ¢

wb;ﬂwéuwﬁd\ﬁéhuﬁ,fﬁ):&;)ﬁ Ol e Ghuar 53 =Y oylad Hls 5a

\FA

Y oslad VY 60 [VPAY] L5 5 sl 5 | b asbolegs


https://feyz.kaums.ac.ir/article-1-3477-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

ce';o.h d‘,s.u‘y &.:.S}:UI J»;;F‘ ):.'o'U By

25 et dal g abul gl Cla g edd foy eaa OSNS
Sa g 5 odd ol dies COL L AS L P
35555 edasOli Joe G s Sl 3 gy 3 o0 sl
ol e s s 5 Adl e O 55 A8 Sl oy 5
S 534S 3 S LA Jhe 551555 Ol 4 Ol
25 =S Olime dm oy 05 8 Dl g o ila 35
L O gl 530 Syl A 03 (g s Oliee 4 polgr 055
RIS 5 4S5 5 g e patie S S bugs g5
3 oy glalad O sen g e s (il Dl s ASL s
et 3 9 ey g O Gy Walad 00 g0 0is S
s oo L 1y ey o sl g 5l pms o35,
ki ity S o 5l I alo o K (S ool Ol 353
S bl ol sl ol S50l b J sk
S2lse slls SIpUT slaus s il dilesls Ol 45 Sl
P03 sAE 5 GAS (B b Gl g9 S
3 OLSan 5 TOUSSON [YVAYF] Uil (s gupd clidly
S5 028 sleg S 451y cawl ol 30 01,Kes 5 Boada
s J= Sy ol g egdhe [VONF] Wles S 2,158 55 andlas
23S Sy b okiSl S sk p s 09 S 53 2 S5l
A el it a2 g Sy Sk el 09 S
Mg b 4 5 e ST Gy fl D e
75 D9 fr s AN 5 G 3 g gp Oy 3 g s g
b 0858 5 w15 055 Ol Jg el KoY slaas
Al el O g padS Gl o g Al ol 1S oS
AoS Al o AS eaiSsbml el ge 5 K 345 &S
S el 5 Ll sbul 4 b adls dal; Sl L o
O,Ken 5 Gragera glaaslh b 5 basl ol 558 0 oeie
sdaliis ) Lo g) g J13 4 o il g 2 ol &S
El- 5 0,Ler 5 TOUSSON sl oo g YF] ks 5 035
) K5 P 5L sr b Sl 55 01, %es s Moghazy
3875 e o S cl glacwsila LSl s
LS [IWA] Lo S adalie G sl g 52 o8 JLisay Lokl g s
200505 348 5l 0dd md 5 Ogay 98 cpdir bag)ls Sl 6ok
5 el S b g8 Al D sas 58 4o
S bl GO, 90 S (o @3 LA JEls b es S
m S By sdes Haban (Npd o e LESL )3
AolBM 5 ods fods 05 s 2l 95 ken (53 5 O gy
e 2 el b g e b Sl edd Gl b 458

LS Bl o 048 305 o Lagls ol B aae g

Y oslad |YY 005 VYAV L5 5 sl 5 | b asbiolegs

s S 55 O 055 &5 2ls 0L ol agh mls

S Loy 5 o Lol aly 5 0 S ediS il s gle
Lol L 4 ais odalois alsle 0,08 51 w039 5
K 53 gy ol b Al gmen YY) 4lie Sl
el el e (glain VY o) 00 S by alis anllas
059 LS Ll fnl O a5 ain 3 5,100 gelin
PSYLRSLY S PO SPRENGNIC SUINER-J | § of (W PR RPN T
Gt gl (e AL NSl ele ol Ses
=i 4S5 0da 5 ol)lKer 5 Khalil glaast b ol
sdalin Ogidd g 520 0093 51 mp O 855 3 (Sol3 e
P CRCHT- SO SR TN FICITNCIJ PPN | 700 4 § IS
22 059 SIS Sl Sas S enl b 0352 1 oS O3k
O & Loy 5 500 4 S D5l g 0SS s (glaos 5
o g Bl (Ol Galls 05y Al 5l (U 6
O Gt ) gl sl S a3 (g iy Slallas
salie siS Glcosl (e 5l B3 S5 n 0l
prS e 05 Y slasss b Osl g ol s (slaey £ 55 o
D G S Sl 5 S 5 0 O)s ¢SS sl
Lol yon (e Ol g o a8l 5SS oo
3l e &, O 23S 4yl oo (AS 4 05 0L~
JH15 4 0T 5, g p sl skl sladshe 4 o ol A2
0T 0% Ol sl 4 ol (il 3 5 0 B35 5 WBkis) s
JolS by S S 4l p Kl 55 5 0dkd s bn
L s sbd 4 odd oily SadsdS s gd s 08 slo
239 el SO ks Eol slojln glad s 2S5 S o0
Sl g S Wb o (S plw g LS Sy b S
Ol st el s 4G OF (8L 0% 0L > S s
5 B S 55N (oSl Sl okys ol e 0
0975 53 el cpl 2 g0 AS 3L 03 S 55 e plonil
alie Oldlas b 4l cpl og Saas (3L 590 05 s) oo
Sl b bl SO G opimen ASL o Ol a [VONY]
503 oA S an glmoy S 55 oS ol 6 K05 s ol
Slbl 53 55ls Lo g 5o m e o) e A ealts
o dd I g Olaitle o A5 o AS 3L B0 L 5 Sy 2
Slads oS5 b pd e e 426 OF 5555 @ o
5 23 OIS md 5 sl 5 bl g 4l 0T 3 el
sl (G55 e 533 LS 5 (55 o S S plew o sli sl

éuu) Ce— ..\;Sdﬂ j}‘;}é.’;d‘f%“‘ﬂjétﬂs

\¥4


https://feyz.kaums.ac.ir/article-1-3477-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

L 0wl 553 b os 8 55 bacaml cal opioman ol Jls )05
sdalio b 555 Loy B b anulin 55 faS (S 28 5 Conm
5 0LSen 5 Silva glaasil L ol Gdos s .ad
sl ol oo sl ige 53 i o e b 01, Kea 5 Flynn
550CaS uibs (3,50 I8 e 4 Sl Sladlae 8
slety sy ol b [TATROP] A3k e Ol en 01 Ken
g el bl e Gl Ay Gl Sae 45 el 0
03,5 B i S 5 935 el bl ST gL
ol esde [P ] Asl bagyls cnl 5l eslial (gl O1,8 5,5
3 3 5m Doglise galital y eglie slaey S 53 ol (58]
il 0,5 3 5 Ll Ly ol e g5 saglie 0y 5
il andls am g b A edalie Joke O gl 553 ol en
"3 bl b S 5 55855 O ekias il gl &5
Ll i iat8 Y gens 5 029 B ge el 530 S Jl>
L Oogdls Srae s alinal (o3 b o 2d 0y 8 s (i
¥ Al g 53 S5 Ok 059 0 S S 5 p S ¥ 500
olial o el Canl e LS sdalin Lidd O g0d 4 sl
35975 (S eoj93 (b 5o A4S 4 Slay0s JulB L
Gms a1, OF il Ly 035 (68 sl a8 J s S
- o 61 Sl ol p s ol cpl ST B a1

sk

S 5 Ao
d}]}.\.‘_y als LS ,‘é\’ J-:S?J @L:J AN J‘,b a
5Pl 55555 sl 5 A4S 3L 4 ol DS 5,05 s
A (e S AS I3 55 LA sS glad e
°;'.A}l_:zﬁ A;J‘—:J_.J.ﬁs b Miuﬁ B éﬂ&.ﬂ‘ u-lj“s r\;.r.ﬂ """Jgfd
P S IS Slacaul fly JalS Co s KilS
G5 3 iU Sl 5 Johew VS sS pSl55s als

S0y 9 KU
Cobem L g dgdn g 3 JKEils s Gudow o
C\—qﬁ‘ Ol ! JY\_MJi_;b 33Y) é.ﬁ‘ﬁ B ST S UK g
d‘:JJJJJS_:ZJ g,J‘f b@.&-ﬁ_}: d’;’“‘}&'f.""’ o | eJq.:Jg

jls e ool a8 azme 93 ol 5 \Ken 1, 555

References:

[1] Joo YI, Sone T. Effects of endurance exercise
on three-dimensional trabecular bone microarchi-

\or

bbm K] C,:J‘;w

Opoosp X b G S e 4 e il 0 oS 0
e ) A 5 e c W Cage g eld O Ol s
S5l gdinn Jol g 4 ]l DS 338 Sgesm sla
sl Kol g (e 593 9 B s 0593 ()l g g Aher
sloml L 65 3Ysb 5 Fudxr 2ol S e slajss
ol edow sl il 4 5550 slacaml saalis S
T Ly el s 5 S5l gl Jous AS 45 ol
o 213 DL bl i s Ko b 5l ask
Ol G 51 il sl SRS 4 6 sl
IS Cl gy e e SIS 5ol cnl 5 eses A
by 595 5 eslial (feglis on a3 3 sy b 4S5, sba 8350
adezm3l (Johm s3T5 Bl Gl e 05
oI S el s Sl gl 553 (B2 S5
s sdalote sloacaml 3 g oy o 2 BT
0391 &S L 3 RS i 5 g Jhe S e 0iasOl
Slsb s gl s ils e 56 A4S 05 0 ok 59
Slegdsn ol plodl s Ligdo A4S S3L 0950 4 anb
5Pl dys 0 S e ke Dl s g4 sl
3,5 53 1y gdnte CNSie 45 398 0 S 5 O Sbleddl
3 ISt s Sl il o il cpl S sl sl
el 5 S 3L B, o ) A 53 g AT OAS S
o 3wl (g b SWAARE ) X pd (G g bl Ly OF DS
sloml 1 edil S Sumd 9 035 Jog e h A5 5 Abls
Olais b ¢ ol )l sl 5 58 3wl b 3,5 Al g5
s Al sloml Gy e plol e 5 0dd o B AS acb
Ta ) OAS S S g es s S aleS! Golen K 5 e
=S SLEST 5 olasbw ot (63,050 53 5 3505 ol en
Sty s 4 4z gl el o sle S s plmil 5 0
5 o e Jd Oldlas w9 ol Guiod s oal
o 593 s Syl B e (Jilge plw b alae
o S5l S (slacaal sbml 55 g Jolo Do) 50
= 3 Sl sladio i) edd pladl Dlides s &S
Lol cou 48 HIKE5,5 b Carer 3 63550 LB
Al £ 15 el 55508 Sl sokis el S0 059
O s (sl s o gDs Kl BI85 5 edalin 3,090 o

SAI 5 005 b amlis 53 Ols o 55 (IS sbay gAS

tecture in young growing rats. Bone 2003; 33(4):
485-93.

Y a)L«.ﬁ |\'V 6593 I\Vﬂ\/|ﬁ5 E) :‘:)5 Iub._.é MU@L&}}


https://feyz.kaums.ac.ir/article-1-3477-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

ce';o.h d‘,s.u‘y &.:.S}:UI J»;;F‘ ):3\5 By

[2] Bhasin S, Woodhouse L, Storer TW. Proof of
the effect of testosterone on skeletal muscle. J
Endocrinol 2001; 170(1): 27-38.

[3] Guan F, Cornelius EU, Soma R, Youwen Y,
Liu Y, Lia X. High-throughput UHPLC MS/MS
method for the detection, quantification and
identification of fifty-five anabolic-androgenic
steroids in equine plasma. J Mass Spectrom 2010;
45(11): 1270-9.

[4] Kicman AT. Pharmacology of anabolic
steroids. Br J Pharmacol 2008; 154(3): 502-21.
[5] Tousson E, EI-Moghazy M, Massoud A, El-
Atrash A, Sweef O, Akel A. Physiological and
biochemical changes after boldenone injection in
adult rabbits. Toxicol Ind Health 2016; 32(1):
177-82.

[6] Mohammed HH, Badawi ME, El-Tarabany MS,
Rania M. Effects of boldenone undecylenate on
growth  performance, maintenance behavior,
reproductive hormones and carcass traits of
growing rabbits. Pol J Vet Sci 2016; 19(2): 245-51.
[7] Abdel-Hamid TM. Growth Traits and Body
Dimensions of Growing Male Rabbit as Affected
by Breed and Dose of Boldenone Undecylenate.
Global Veterinaria 2014; 13(6): 1051-5.

[8] Tousson E, Ibrahim W, Barakat L, Abd EI-
Hakeem A. Role of Proplis administration in
boldenone-induced oxidative stress, Ki-67 protein
alterations and toxicity in rat liver and kidney.
Ijser 2015; 6(8): 660-4.

[9] Feldkoren BI, Andersson S. Anabolic-andro-
genic steroid interaction with rat androgen rece-
ptor in vivo and in vitro: a comparative study. J
Steroid Biochem MolBiol 2005; 94(5): 481-7.
[10] Farkash U, Shabshin N, Pritsch M. Rhabdo-
myolysis of the deltoid muscle in a bodybuilder
using anabolic-androgenic steroids: a case report.
J Athl Train 2009; 44(1): 98-100.

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

[12] Mayada RF, Taghred MS, Haytham AA Bol-
denone-induced apoptotic, structural, and func-
tional alterations in the liver of rabbits. World
Rabbit Sci 2015; 23(1): 39-46

[13] EI-Moghazy M, Ehab Tousson, Mohamed |I.
Changes in the hepatic and renal structure and
function after a growth promoter boldenone
injection in rabbits. Animal Biol 2012; 62(2):
171-80.

[14] Tousson E, Alm-Eldeen A, ElI-Moghazy M.
p53 and Bcl-2expression in response to boldenone
induced liver cells injury. Toxicol Ind Health
2011; 27(8): 711-8.

[15] Boada LD, Zumbado M, Torres S, Lopez A,
Diaz-Chico BN, Cabrera JJ, et al. Evaluation of
acute and chronic hepatotoxic effects exerted by
anabolic-androgenic steroid stanozolol in adult
male rats. Arch Toxicol 1999; 73(8-9): 465-72.

Y osled |YY o8 [VFAY] L5 5 sl 5 | b asbiolegs

[16] Socas L, Zumbardo M, Perez-Luzardo O,
Ramos A, Perez C, Hernandez JR, et al. Hepato-
cellular adenomas associated with anabolicand-
rogenic steroid abuse in bodybuilders: a reportof
two cases and a review of the literature. Br J
Sports Med 2005; 39(5): 27-39.

[17] Orlandi F, Jezequel A, Melliti A. The action
of some anabolic-steroids on the structure and the
function of human liver cell. Tijdschr Gastro-
enterol 1964; 7: 109-13.

[18] Schaffner F, Popper H, Perez V. Changes in
bilecanaliculi produced by norethandrolone: elec-
tron microscopic study of human and rat liver. J
Lab Clin Med 2007; 196(56): 623-8.

[19] El-Serag HB. Hepatocellular carcinoma:
recent trends in the United States. Gastroente-
rology 2004; 127: 27-34.

[20] Sukho L, Roger F. Resistance Training,
Muscle Mass and Function in the Rat. J Exercise
Physiol 2003; 1097-975.

[21] Tousson E, ElI-Moghazy M, Massoud A,
Akel A. Histopathological and immune-histo-
chemical changes in the testis of rabbits after
injection with the growth promoter boldenone.
Reprod Sci 2012; 19(3): 253-9.

[22] Thabet NS, Abelrazek EM, Ghazy EM,
Elballal SS. Effect of the anabolic steroids,
boldenone undecylenate on reproductive perform-
ance on male rabbits. J Reprod Infertil 2010; 1:
8-17.

[23] Gragera R, Saborido A, Molano F, Jiménez
L, Mufiiz E, Megias A. Structural changes induce-
d by anabolic steroids in liver of trained rats.
Histol Histopath 1993; 8(3): 449-55.

[24] Khalil SR, Hesham H, Yasmina M, Abd-
Elhakim YM, Mohamed WAM. Boldenone Unde-
cylenate Injection Consequences on Male Rabbit
Behavioral Response, Fertility and Testicular
Ultrastructural Changes with Special Respect to
the Withdrawal Effects. 1JAR 2014; 2 (1): 166-
81.

[25] Oda SS, El-Ashmawy IM. Adverse effects of
the anabolic steroid, boldenone undecylenate, on
reproductive functions of male rabbits. Int J Exp
Pathol 2012; 93(3): 172-8.

[26] Gabr F, Abo El-Maaty T, Amal M, Aotifa
AM. Effects of growth promoter Boldenone un-
decylenate on weaned male lambs. Nature Sci
2009; 7(3): 61-9.

[27] Yesalis CE, Kennedy NJ, Kopstein AN, Bah-
rke MS. Anabolic-androgenic steroid use in the
United States. JAMA 1993; 270(10): 1217-21.
[28] Bento-Silva MT, Martins MD, Torres-Leal
FL, Barros TL, Carvalho IL, Carvalho Filho HA,
et al. Effects of administering testosterone un-
decanoate in rats subjected to physical exercise:
effects on the estrous cycle, motor behavior and
morphology of the liver and kidney. Brazilian J
Pharmaceutical Sci 2010; 46(1): 79-89.

VO


https://feyz.kaums.ac.ir/article-1-3477-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-14 ]

[29] Wiesenfeld PW, Sapienza PP, Flynn TJ, Ford
CE, Ross IA, Sahu S, et al. Effects of oral
androstenedione on steroid metabolism in liverof
pregnant and non-pregnant female rat. Food

oY

oL e o C,:J‘;w

Chem Toxicol 2005; 44(4): 537-42.

[30] Hoffman JR, Ratamess NA. Medical issues
associated with anabolic steroid use: are they
exaggerated? J Sports Sci Med 2006; 5(2): 182-93.

Y a)L«.ﬁ |\'V 6593 I\Vﬂ\/|ﬁ5 E) :‘:)5 Iub._.é MU@L&}}


https://feyz.kaums.ac.ir/article-1-3477-fa.html
http://www.tcpdf.org

