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ABSTRACT

Background and Aim: Nandrolone decanoate is known as one of the most destructive environmental
factors in the reproductive system in men and women. In this study, we assessed the protective effect
of gonadotropins (hMG) on histological changes of rat ovarian structure.

Materials and Methods: 50 female rats were divided into 5 groups, including control, nandrolone
decanoate (ND), hMG, ND + hMG, and sham group (0.1 ml of olive oil and 0.1 ml sodium chloride
0.09%). After 4 weeks, qualitative histological studies were performed, and the total volume of
ovarian vessels was estimated by stereological methods.

Results: Nandrolone decanoate increased the mean volume of vessels (66%) and the use of hMG +
ND led to an increased mean volume of vessels (83%) compared to the use of 0.1 ml of olive oil and
0.1 ml sodium chloride 0.09% (sham group) (P<0.001). Histological studies showed induction of
ovarian cysts in ND treated group and the administration of hMG + ND decreased follicular damage.
Conclusion: Nandrolone decanoate increased the total volume of ovarian vessels and induced
histological changes in ovarian tissue. The use of hMG with ND increased the total volume of ovarian
vessels and prevented the harmful effects of ND on ovarian follicles.

Keywords: Human menopausal gonadotropins, Ovary, Nandrolone decanoate, Rat

Received: May 23, 2019 Accepted: July 15, 2020

How to cite the article: Hossein Bordbar, Afsoon Bordbar, Farzaneh Golfeshan, Ebrahim Rahmani
Moghadam. Protective effect of human menopausal gonadotropins on rat ovarian structure following
use of nandrolone decanoate: From a histological standpoint. SIKU 2021;25(6):1-9.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


mailto:e_rahmani@sums.ac.ir

1-9/1W99 siawl g ogd / @0y § Cunay 0)9y / olw)5 (Sl eole slEilils (alc alas

JUiS 43 (i 1200 hgo (et (L Ul 3 Sl (Sudly g FgolsS (bl it
b CElb ol wd 31 201 gES (ol g 33l (59410 B g
fpuio Jloo y madl 9l FOlid 5 133 53 5 Ogmdl ¢ 55 5y
Ol 3l St Sy g oty ¢ Sty 0dS il ¢ 23 e 03,8 (55l 5 (6 e gy gm gt DL 7S e slskl )
RN BN CA T L XK gty
o VDAY OV 1S SO0l Sl St (S ke o851 o S I 0 Sl ¢ (S5 IS gnsae (5555,
o O SAFAF-00AY SIS 0l Gl Gl (S pske ol ¢ Kb 35155 0aSKisls ( ouiz 5 ) 03,5 ¢ bkl ¥

1S5 S g g ooy )00l 5 Gt (S e o8l Sty 0dStils (o 35 p ke 03,5 (s 30 p gl Al (s STF
Coramn PSP Y Y STl UST e V- Y FYVY: il @ rahmani@sums.ac.ir

ol

2 Jo Mg oBows 5 e dame Jole 51 (S Ol 4 SIS D)l Gls w2 3 ae IBAD 9 dine )
sy 2 e e 3 Oldedw Sab Llsle s s 593b S blis 1 andlas ol 55 35,5 o gemns 0L 5 O3 e
L

Sl gails gp S IS s S Jols ob 030 8 0w ek gl e s O alllae ul 3 IG5 § Bge
L ol e ND 055 «(hMG) s 55365 55,8 «(Nondrolone Decanoate; ND) i 5l87s 05,46 05,8 iz SO
31 oslinal b ez Hlgr 3l oy ks o (1 +/08 ik IS 20 (o /) 5 055 sy A e t/Y) ko5 8 5 MG
o il (S5 ) gtan (S Dlalllas iman 5 dslons Oleds G5 33,8 JS o (S el S s

hMG (55,05 LND (55515 Olejan aslizal 5 (159) S5 G e oo Kk (2l ol ND (5,15 5 e tadiBl
S5 smn Slllan (P o)) s 8 105 8 4 Sl Olas S5L 3 UAY) (G5 (B30 o S0k 2l 31 ey
s 5 okl Oless 55 (G B8 e I 5 Oldess S W Eels DI85 O glg,6 (gayls oS sl OLES
Db e Oldeds b J S b Sleds 2alS Esl DI85 0 5,40 b ol er hMG

L3 o Ol 3l 53 S s Sl 5 G B8 e SRl sl IS 055 sl 1S S domid
Olebadsd 8L 53 5L Sleis Sl oG55 Bse g SRlBl 5 esdle ND U of ,on hMG (53,05 45 515 Olis andllas opl
S 0 65 S

e im0 556 Olas o Sll (Kl 5368 1Sl (S0 31g

Q/F/Y0: 5 s A4/F/Y ¢ 2 g Dol AY/Y e Jgo s


mailto:e_rahmani@sums.ac.ir

01301303005 (hslas )51 W

lagols cpl 2 pae il o I 5I87s O gyl clag,ls
olse 9 lel g o Dl SV b 53 0L o o
ot Al G b 3 als 338 e a5 os o
L LH FSH (sla 5 55568 e 5 Oljze oo 3555
Oldass cwlid C8L Hlle 5 Cd 5 s g osls ials
5 b e isslS w5 Ol sl S 4k,
Sdedidy ool I e ST i gls Osejse
wll 0L 5o oS Do) pot S s mel slagl
Wis e SN O 53 Loslse ol 5wl ol
g Sy g ok plail Slallas (VeA) L LG o2,
S Ts,8 slas,ls a5 Sl onls Ol 35 esle ol e
23 s Lol SU 85 penm sV g 5 e 535 2
o 5 Vg Sl amdiie Gl w5
Lo 3555 m > Shes L gl cpl 335 o 5 sn
TS o Lel (Vi o) e ST
Gonadotropin-) s ssb,8 ediS ST Gsesm
Ai, 8 5 (Releasing Hormone; GnRH
SRS 6l 5e 53 QN0 548 e Oldess ad S
o e JLs & o el S OB 5 20 9T (gl g sl
Glagls GYob (o pae .l ods 55 lagls ol
Ll Lo b g ols opl SV b SIS ol e ol 50
ol ol 4 i ol g @8 oy 8L

(AN 33 5 o jagen Sl il il g e skT
et ki SIS slaisaygr ws Sl b s sslsS
L oltess gle J S8 JolSS s wlal 28 oS ail
Sl ok, S hls b Ol sl edge
b 0,8 I3l Col 5039 Oldhads 3L 5 poluaist]
3 05l i § 5 a3 5 53518 ladshe s
S oms et pmen Lsb b JSUS A8
23 S5 Bup padis bl L, HeS6 Ol I G b
OB Sl B s dSI 8 4 Gl 1)
()15 odge & Olbass Gad S eSS 55wl

s 9 e 3y e G e ] S B Ll

Ao

(NS Al p S Olge 4 Jro 5 o 5 g
90 Dl oage DS 6oL AL e Jud i
ok IS Sludia Ll 5 o 5 3,05 3,5 Sl
Sz sl b s bl slan! DS e
3 013,053 9Ll 59 53 AlBee Jolge L ASL Ol
5 5 aome Julse 0T S &S (yls JAE 0L
T 51 g ge ol Coredl 7 il 0 0T (S5
Gl (oulal S & Olge 4 o5k
Jeed g LS e sl Leesl gl s 1) ol eler
035 s w1y @ob) e 4y LY
SSIRUT sladss il @950 3 e o)l (VY
Anabolic-Androgenic Steroids; ) «55,4T
Ly sl 2 S« James Jolse 51 S 05 4 (AAS
9ol cpl 3108 e 065 5 Ol e 3 Jie W5 oS
035 > Sl sk 4 5,5 065 5 Ols e o
4 K855 e 3 3 Sl )3 4555 o 3 puae (Sleomale
5 Sl sbair il Gl s s sk
51 s 6l o o5limal La gyl opl 5l e i 4 sbezel 1530
lads 38 sty 5 0lsl 3 Sl o5l g esdle wol )
030l L(FCF) dles oo oo dmalr 5 55 40 ) 2K
S G855 5131 55 S 6 g0 30 5 Lagyls
SIS g ol Bl gl 5 550 e sl s
JLo YF B8 o w055 oy oy sl oS (5 eze
?U\‘:;b)>)bT&bﬁW.M>@J:§x
3 e o T 0L 5 doys WA B VD 5 Ol e 5l dasys
Sled 3 55 Ol ule e eslial gyl SLS 5 ol
OT 55 sl Glagyls Oopae oS Cunl yla,y4is
(F-#) Ll VL

5030 bOSo,uT and axwe SLS 5 AAS byl
3 S LS o Jes Wl w0 ge,n Ailes
5 Sk ST S Gl s pe g b 4 lis

o o S e 3 S ke S 65,4 T Sl

1199 sidwl § gagd / @l 9 Cunyy 8)9s / OBWs)S ¢3ib)y eole alGiily (ale alas



I€ @xbo (ilos) panlpl

o038 33 b Gy aia 3 oL S aia Ll Ske
Ve MU b ol e 15875 O ds,u6 Ve MOIKY O e @0
@in Hlgr Sle a4 Slis s Oy s 4 IMG 65515
VU O 4 poler 038 3 ooy aia 55 b g
4 Aali Olge 4 0ty o5 8 5,5 il hMG (65,05
OF9lb =) Ol by A e /) Ol
M) dos /08 s L 87 2 L o/Y 5 (SIS
3 e VPOV W ST a0 s LSS Ll L (MG
5 A AUST Gee (Shsgn od b e catia Sler
NP 5 Gidm el Dlles g LOless
— sy s 4 (OIS a5 3l ey LU azdls
03 b ray b Oless eyl e (55 g il Sla
Al 5 b Olieds s 5 auloe e OT S5 g5l
—d 303 S92 (FBL A3 ol e 5 edd Sul Ao a Ve
5038 g (3l G IB ba e s plail s
G5 o i g S S O Gl e
S g S

S e g o sEie a0l Sl a8 Dlallas
S rtes Sen 0 sla b cOldass Hlstlays 3L Sl i
Slesliwl L godd g5l &5, H&E L 5 ags
Az 81 s g 3050 S5 @S s S

0ass @,_;L;j,oyﬁo.j@?o.@b devsloes
o ails e 5 (S5 g ) Ol she o
S S S O J o S OIS G5 By
ol 3 s (6T 6855 sl 5 S Slea U s
ESntn (3323 D) g0 0 S0 S B A )
S s Sn Sy Sl eslial U e Ll L]
SONY,) w95 ¢S 4«5 ¢(Nikon, E-200, Japan)
eSS 015 5,5 L o Jeze (SSC De 18P, Japan
68 ) L cOhas 3L 55 () JSK8) glalai o
dloen Oadss (55 B3 6 (o il IX oL
G3re 63545 (blE gaame a8 Spso cpks s S

g e m o TP vesSel Olyie a1y Klas 5 405

OYAY) Wb o 36858 5n — o goVU sn s o
Menopausal human) sl Kb s 53368
Wy Y=l Olys cg (Gonadotropin; hMG
35S Jals 0T SLS 5 5 s LI & e
Xl 31 e OB L1yl 54 a3 LH 5 FSH sla
o5 Dy sh 65 Olge 4 913 nl 3k e ]
-0 odlzul (0 3 LH s FSH (g5l 55T g s
—oi,S s LH 5 FSH (slagseysn (\FOF) 352
Osossh il Jio Ay oaws 53 olastl gls
oo ladshe mhaw 3 0,8 i3l Zel GNRH
o> Dap o pmn a5 L (10) 335 o s
33 AAS CLS 5 51 K Olss 4 oDl s8> ot
o) Copn 2olse 5 K558 pb 5 8555 065 o
L asdlan ol U5 oo 5 o8s (535 523 15 5l
AR 55 iy isab S bl S gy e

T U N R P I PR P RO

b w9y 9900
Jlo 53 o8 casl o 6 20 andllas S5 (Guiins o)
209 (45 Sl 035l 55 L ek plouil \YAY
Sprague Dawley s15 o3l sl oo Jise u (S5,
CJL:\}? u;‘)j.}‘-’-;f)‘ r;\/\'—*\' U.;j_gaéj..«bu)J
el s led (Sag e oKl A LT
S pshe o8ty G a8 U 5l ge e
b bge s 8 Lol AS-OYAr ~ bojlad b g 4 51 d
Celu 1Y) syltlal Laulyd 5 5 41 (gla s s
Cusby s YW 2 Y glos 5 (ldgy Celu VY (S0
G alie Oladlae 4 4> 5 L . Liss o L;,\;&wtﬁ
.libjf g.)bﬁ.:‘ uly J...n\' a}_)fjh LS‘J{ 45}4;.; r»
0 oslu Bolal s 4 Sobus Hsb 4l Bge e
g WS s 8 Ulse w Jslos 8 ks s 0y S
y+mg/kg Q\}:nm.(a):e})f)a L5 S5 sl s EEBIE

b GBlio 5 Syse 4 DIGEs 05,40 (gl

11999 sidwl § (agd / @ads 9 Cunyy 8)9s /7 OBws)S (Sib)y eole slSibily (ale alas



0101393005 (Thdlas I O

A
Kruskal-Wallis non-parametric s, 3l eslizwl L
o 5 4525 5550 Waesls SPSS V0 153 ¢ 4 test
gl et sl P<id pslie s § 515 LT
i S b s ey S e DBl O3y ls gae

A eslzal  Prism i o5 ) Dlssel ) S

P ovary)cod esksl oldess oL S g5, & bl
Q‘Mdjv_?wjbauva\{bMW}cab;
03,5 0 s dlons (S5l 5y db g g, LS (V)

KAIAYY)

V= ZP vessel / XP ovary
Viota= VVX V

(Point probe) (gl deis jisles s 5 Oldkads 8L 5 N o

oromed b edaline Oldess Gad S anb (glaes,
SinS GBI SIS 5 old iy G s Ol
O sls b S 258 L amlie 55 (g S
aadlan 53 (7 ¥ JK8) b edalie sy 03 8T 3l )
S 238 330G Bap pme 5 Ol ulh 3L
05,5 33 pioman 50y 05,5 ib,s MG (g4,ls Lais
A odalie ol i b 5 U ST gl

(S B e e

Sale &8 313 Ol Oldeds 3L (54 g el Sladllae
313 S (2 8 53 Olasi 53 G Gy JS pn
03,5 Cab,ys VeMOIKY Ol 4 1y Sl plSTs O Jg b
s 6ol me SRl b 058 L amlis 55 sy
G35 JS o oSSbe oomen (P<e/e i) (1 99)
Oljn 1) Sl 585 O gyl s> S 25 5 55 S5
65,8 3L 3 MG (65,05 1+ U L ol en o\ + mg/kg
sdalin (513 gan Sl e 03 8 L amlin 53 sy
G2 S ¢ SSle mman (P<e/4 1)/ AF) s
by by SIgTs s, bid S 8y 5 45 S

Badl
e e Olads 3 sla fy (oulid 3L anlllas
035 pla3 32 (soukins OLas J 287 5 Aals Sles S s
355 g oled 4 Ollady ladSIp Ak sle
sl S ldshe 5 ¢asb o (Corpus luteum; CL)
K.JLN (Theca cell; TC) & 5 (Granulosa cell; GC)
stalin (St IS 455 s 0] 53 3
35 Oy S8 b Sl ) (I Y JSK2) s
il e p S e Vs SIS O g, sl &S 258
Wals (slaoy § 4 Cond v 03,8 I8l s
b slesy oA eles @ 35 e (30
G35 Ol omomer b odalin Olbess slad S5
L5 Ol 4 Oadss (535 0 iom 53 o pas 4 G5
(o ) 03 A eds 68 e 53 oS s 4
awlie s (follicle; CF Cystic) ¢SansS™ slad 55 5
5 (oY JK8) ds edalie (Sham) aals o5 5
513 L olpen 1y SN 0415, s5)ls oS 23S
@3l Lol jo 555 i 3 g 03 87 L 5 hMG

1199 sidwl § gagd / @l 9 Cunyy 8)9s / OBWs)S ¢3ib)y eole alGiily (ale alas



¢ 3B Slas) paslp)

(\ )‘b}aj)

Lol en f) g)ls &3\6@3;\;.4«.{\.&): L3y 03 S
(P<a/1) (1 00) 5 g ail zalS (s g 45,5 hMG

ol,u.sa6ud,§g,&@,_Jo;.:M:}a.u.uo\.u:r_za,f—dlu:.iuj;,,.‘5Lm,)?,>@.|fwu:you‘s.sagwuagw,ﬂ.fﬁ
(10X, s sualie SanS” IS 45858 i stalicn (I (TC) 15 5 (GO 15518 slo Jsho ol pan 41 (CL) 55 peom (s31ba3 .l
@l U ¢l 51 e 6l 035 0l od 4 3)5 o (g315 Al o3 ST 2L s 1) Sl plSs 05,6 (Ve MAIKY) O 87 a s S~ OH&E)
(12 Mg/kg) iz o (255 — AX) s ssalin (VESSEL[V) s Gise pmm 2131 Lol (CF) a8 U805 s 05 Olikess
o Al b ol e (SanS U S 2l n gl U5SU it 03,57 235 MG (15 Ve TU L 0L a1 Sl 51875 03)5 ) (65,15

AX) i odaline (S Bs,c

5- P<0.001
=
= 4 o
=
2 o
= 3
Lo _—
T
w
B~ 2 8 8
= =N
=
= 14
= 8- T_p=o0.001 —e— —&—
0 L L] L] L L]
> S (<] (€] <>
o 5 S &

o205 S os 8 53 0l L3l 53 G s JS e S0ke 1)l sl

(gl 0 e JLis a ol oo s Oldeds
sl lad g Lol jon S5 557 oS5 5 (glad ;S 6
odd odalive codld dllows (gatud (g3lUs 53 g oddio 33
lad s ol by stls (LSS slad sw 35
ol 3l Sl (18 S I i 5 sl i il e
o Lad sS85l ealam ()b 5l 5 ds g el oo
3 Jeol s (1Y) sy ol 53 ¢SS &) puo

CJ‘}J\S) Q}J)Ju\_:l: 6})‘)453‘.) QquJ_.pl:- I

&

—x
ol OLS 5 o me S Ul esls DL Sladss
Eol g odd gl S 3 Dt sl e
D on o) o e 53 Oldady S S5 <)
Col 3L S-S5 sen s mn 535 2 AAS DS 5 3
OlHassd 53 LS 0l 5 iz S0 50552 5> SO
Shirwalker L. s 487 cw) 5 53 .(AYANAY ) Sl o

olis b 5 53 08 T g (Y00V) O, K

11999 sidwl § (agd / @ads 9 Cunyy 8)9s /7 OBws)S (Sib)y eole slSibily (ale alas



01301303005 (Bslas )il V

L 0313 OLE G ol 3 (TY) Sty Cllas (lallas
MG L &1 5875 0 905,050 65,05 Ola jor (9 jme &S
Ol 5SS Glad s S B SralST Ll bl 5 e
LAMG (55,15 o o 3 4 550 G5 B8 o
g S LS 5 (ISl S (558 gt 5 yomn o
B s 530S 5y SIS O, sl
338 o S Gl S el Lol 5 A5l il
0l L2l LAMG (55,15 45ty o i 4y (piomen
S G e G el B e A, la, sSTB
Sladlas plv asas g L oCoul odld Oldads 3L
05354536 S350 ot 45 Ay e 5y (1NAYY)
st Sl L w5 MG (515 o 5 SIS

g M 23 53 G By g I sl

CP
Sl $LSs O g0l g,ls bl galllas 4 a5

5o OMase Sl (5 8l smen 0L OLS Sl Zely
D58 Qe (G5 B9 ,8 o Rl B ol ropen
c&jﬁwéﬂ}j\hMG 913 aS sl Ol andlas oyl
sl G5 G e il s Lo s 593l
ILs & 0Mess L3l &5 gt Ol i 1 (6,8

.)}idg&‘}ll{:&)j_’)uﬁus;)\bg'}w

S108 9 SIS
el ol o pan Sl b 51 5 aalllae
Slidos 55 0 53 5 (OF) b ojled b 51 es (S
S iils s 25 oy de 03 8 (6 e gh)sn 5 (S5 g2
3 een S el Sl (St ol ot (St
©le ¢SS 51 aS Wils s Y o O s 5

Ayl )l Sl 5 S5 S el Ol )l

S Olead 55 G LSS Wl 5 L i sl
Few g3 sl aS dny o 4 53 e ol e
Ol s 4 (g il ek ;S el lads y ol
JLis & quﬂ)jj:l_sjfc&j).s I 5 FSH
93 03 3 o Sl | SIS 0515 )4l 15 o s
o e ol At e Ll 2 ST S
3015 &S5 Olse a0 SIS O s, sls 51 015
(Al T Sl 55 PCOS LAl s (oslginy
OLHLSes 5 GUZZONI .5 S oslizul ol T Sladlas g
aS (osls olas (Y+44) 0L, Ken s LeBlanc 5 (Y+3A)
S A AL 05 el aler I g il DS 5
US| S 5T 207 5 Gy psai sl 55 S
Db a2l e e Ol 53 By e Ll Sl
22 S Sl DI SLST 05,48 (5501 ioan
s WaNng (YY) 555 (o (G55 G e S35 00
= b SIhMG (6515 457 sls oLz (Y44 8) o)L
(VEGF) 55 G55 pabisil Loy 55856 0L Sl
2L 0Tty 5 Lad 58S b 4 Gl i 2l 31 sl
Sl Gy Gk S bl o0l .(0) 358 s e
I s 4 S B e SR oI 5 il
ol gaalllas s i sdalin Oldess Cob 4 Sl
o Olass L3l )3 S By ,8 e &S A eals 0L
adls il 33l (Dl $LSTs O 4,0l (s, O e JLis
Abe 50 Sl B85 Ol gl g ls ol Jlexl 4 .l
Ll e ST S 25 15 L AAS DS 5 e
Oldass Ll 5 S 5 S B e ooliS el
Ot gyl (g il (Slagls pioman 35 8
SLadsln 1 SU L s es s &g b 5 S50
Rl el Olas Gy e 5 LSS il S 25
= Rl P Ol (mlin SBL 5o 055 0L >

1199 sidwl § gagd / @l 9 Cunyy 8)9s / OBWs)S ¢3ib)y eole alGiily (ale alas



A @3B Slas) panlp)

b
1. Simao VA, Berloffa Belardin L, Aradjo Leite GA, de Almeida Chuffa LG, Camargo IC.
Effects of different doses of nandrolone decanoate on estrous cycle and ovarian tissue of rats
after treatment and recovery periods. Int J Exp Pathol. 2015; 96(5): 338-34.
2. Kevin M, Medical G, Delisi M, Wright p. Anabolic androgenic steroid use and
involvement in viodent behavior in a nationally representative sample of young adult males
in United States. J Public Health. 2008; 98: 2185-87.
3. Harmer PA. Anabolic androgenic steroid use among young male and female athletes: is
the game to blam. Br J Sports Med. 2010; 44(1): 26-31.
4. Arnault E, Tosca L, Courtot AM, Doussau M, Pesty A, Finaz C. Caspase-2(L), caspase-9,
and caspase-3 during in vitro maturation and fragmentation of the mouse oocyte. Dev Dyn.
2008; 237(12): 3892-903.
5. Wang y, Newton H, Jenny A, Spaliviero Charles M, Allan Marshan B, David J.
Gonadotropin control of inhibin secretion and the relationship to follicle type and number in
the hph mouse. Biol Reprod. 2005; 73(4): 610-18.
6. Almeida Chuffa LG, Souza RB, Frei F, Paccola Mesquita S, Camargo IC. Nandrolone
decanoate and physical effort: histological and morphometrical assessment in adult rat uterus.
ANAT REC. 2011; 294(2):335-41.
7. Mobini Far HR, Agren G, Lindquist AS, Marmendal M, Fahlke C, Thiblin I.
Administration of the anabolic androgenic steroid nandrolone decanoate to female rats causes
alteration in the morphology of their uterus and a reduction in reproductive capacity. Eur J
Obstet Gynecol Reprod Biol. 2007; 131(2): 189-97.
8. Cherici Camargo IC, Barreiros de Souza R, de Fatima Paccola Mesquita S, Chuffa LG,
Frei F. Ovarian histology and follicular score in female rats treated with nandrolone
decanoate and submitted to physical effort. Acta Biol Hung. 2009; 60(3):253-61.
9. Karbalay-Doust S, Noorafshan A. Stereological estimation of ovarian oocyte volume,
surface area and number: application on mice treated with nandrolone decanoate. Folia
Histochemical ET Cytobiological J. 2012; 5:275-9.
10. Anthony J, Michael C, John H. Anabolic androgenic steroids: Medical assessment of
present, past and potential users.2000; 173: 322-27.
11. Patané FG, Liberto A, Maria Maglitto AN, Malandrino P, Esposito M, Amico F, et al.
Nandrolone Decanoate: Use, Abuse and Side Effects. Medicina. 2020; 56(11):606.
12. Van Breda E, Keizer HA, Kuipers H, Wolffendbuttel BH. Androgenic anabolic steroid
use and server hypothalamic— pituitary dysfunction. Sports Med. 2003; 24(3):195-6.
13. Goodman & Gilman's. The pharmacological basis of therapeutics. 12th Ed. Bible: 2011,
1597-1652.
14. Schoenwolf, Gary C. Il. Larsen, William J. Human embryology. 4th Ed. Churchill
Livingstone; 2009; 28-50.
15. Janjic MM, Prévide RM, Fletcher PA, Sherman A, Smiljanic K, Abebe D, et al. Divergent
expression patterns of pituitary gonadotropin subunit and GnRH receptor genes to continuous
GnRH in vitro and in vivo. Sci Rep. 2019;9(1):20098.
16. Bordbar H, Mesbah F, Talaei T, Dehghani F, Mirkhani H. Modulatory effect of
gonadotropins on rats' ovaries after nandrolone decanoate administration: a stereological
study. Iran J Med Sci. 2014; 39(1):44-50.
17. Mesbah F, Bordbar H, Talaei Khozani T, Dehghani F, Mirkhani H. The non-preventive
effects of human menopausal gonadotropins on ovarian tissues in Nandrolone decanoate-

11999 sidwl § (agd / @ads 9 Cunyy 8)9s /7 OBws)S (Sib)y eole slSibily (ale alas


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sim%C3%A3o%20VA%5BAuthor%5D&cauthor=true&cauthor_uid=26575430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berloffa%20Belardin%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26575430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ara%C3%BAjo%20Leite%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=26575430
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Almeida%20Chuffa%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=26575430
https://www.ncbi.nlm.nih.gov/pubmed/?term=Camargo%20IC%5BAuthor%5D&cauthor=true&cauthor_uid=26575430

0103005 (Tbélas )31 9

treated female rats: A histochemical and ultra-structural study. Int J Reprod Biomed. 2018;
16(3):159-174.

18. Charleston J.S, Hansen K.R, Thyer A.C, Charleston L.B, Gougeon A, Siebert J.R, et al.
Estimating human ovarian non-growing follicle number: the application of modern stereology
techniques to and old problem. Hum Reprod. 2011; 26(1).

19. Kafali H, Iriadam M, Osaradai I, Demir N. Induced poly cystic ovaries in the rat: A new
modle for cystic ovarian disease. Arch Med Res. 2004; 35: 103-8.

20. Sotomayor-Zarate R, Tiszavari M, Cruz G, Lara HE. Neonatal exposure to single dose of
estradiol or testosterone programs ovarian follicular development modified hypothalamic
neurotransmitters and causes polycystic ovary during adulthood in the rat. Fertility Sterility J.
2011; 96: 1490-96.

21. Shirwalker H, Deepak NM., Anurupa M. Exposure of adult rats to estradiol valerate
induces ovarian cyst with early senescence of follicles. Molecular Cellular Endocrinol. 2007,
272: 22-37.

22. Guzzoni V, Cunha TS, das Neves VJ, Briet L, Costa R, Moura M, et al. Nandrolone
combined with strenuous resistance training reduces vascular nitric oxide bioavailability and
impairs endothelium-dependent vasodilation. Steroids. 2018; 131:7-13.

23. LeBlanc Amanda J, Reyes R, Kang LS, Dailey RA, Stallone JN, Moningka NC, et al.
Esterogen replacement restores flow-induced vasodilation in coronary arterioles of aged and
ovariectomized rats. Physiol. 2009; 2: 125-8.

1199 sidwl § gagd / @l 9 Cunyy 8)9s / OBWs)S ¢3ib)y eole alGiily (ale alas



