[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

\WWAV/Y/YO:edl yo & )6 O3 (Bgduo vl S pale oIS Jhdgly ol alxo

WAVIVIV: b iy g, WAA 105 ol 0 )loud idd 9 Comnt 0593

2 J920! piawl g (g s i 339 g (09T WS 51 O Y (w5 3
P Smo sBLige 39 992 Jbgy

Y Y . N \
S0l a5 ¢ Gly Cpa iz S (6L a0

5SS SIA (s polo adlllae Bus ajls (0 (057 meedlle i 5o (g30aie Gla MBS (peix Glaass il taoddie
b § 2o Slagies )0 (22 Rlsn » Jnolitel s 09 uegtnd fig

b Ogrtmginnd oaiSCdl )8 0ad (oSSl (J5S slaog S a4 5l Ghee Froopm adllas cnl )0 1oy 2 (95
09,5y ) gy oS Edl,0 (ertegted (RN b pegSuS )l (Jpolitul (LRl b segtSuS I (Jol il
Yol am ol 3,55 SBlas 5,0 Oy ailjs, (Yuglkg) Ol Jly Jesol sl 5 (Ve pglkg) SLobliyg yiwgions Q50 (g3
SPSS Inc., 1 osliul b lnosls a5 ,u5 03Il (6 ytagid Sl (9,4 (022 Jilgn (oo haw 5 00l a4l (95 diged catin
23,5 518 ol Jdot g a3 0,90 48, by il lg 5JUT 9031 § Chicago, IL; Version 19

G2l g ywgiad by b (0giS S )l 09,5 33 (VIDL) o5 Jlows JB& b edonond 9 % pealS 65 (oo law i@l
(HDL) ok JB& L 59 n 9 9 (LDL) o5 (JB& b g ngnd (o0 gelans (P<e/21) Zubls 508 095 ) S (5 lobine
loog)S )3 JorlS gl 2alS (JyS 09,8 b amlie jo cdla )lobine ki JSUST 095 4 Cond (295 @b 0
5 (P<-1) Jppolsiol caisSdl,s odd agiSauS,l (P<efe 1) oyspimgind ooiiScil s (P<+/+)) ond  oogiSusS|
55,5 oamlice (P<+/+ 1) (39 iasgind odiitS il )3 o _agiS S|

335 o0 JordS (o s (2015 Esly S sty (9 g RalS g (sognSaS )l S ols i eghy Gl s 16 S A
2975 g 5l idloed 093 (ormb jlade 4 JotlST (e pe mhaw (o S5k 4 3B Jguol il g (g tesiud g L
3,0 22 RBon » )lobae ST Jgaolial 2925 el 05,5 VDL 5 0 peddS (6 5 (2015 s Wlgi o0 099 g

S (9 mgind (Jrol il (093 0S | 1 guudS” slrolg

S0 30 (252 BBay » Jgolyiwl g (49 ywgind 33955 9 (095505l Ol 1 (o) o) sl DL Sl pamass e e )b EL )]

VEVO-YO H(F) YV VYA o) Bodo s (S pole olStils iyl ool ala . yi (ol yoruo

Ol 091 csousl 31T &l 1915 3>y Al pole 835> «(STolom 295 wsTsles jud (515> (Ggamiils -

Ol Ol pes a3 9 ple sl ( gtam ) pole 238015  puwlisd Cannny j 29,8 «(J9SU0 9 Jokuw 2l Gulisd 1S -F

Ol cOl3en (laed 3>l ol 31T olEiils @yl pole 23SEil5 (5 55)92 jud 89,5 «sTsles jud (511355 9 Jlsbiasl -V
FOVA)VOVFW: s 35 Rahahmadi2001 @yahoo.com :;Siog xSl G = VN PF VP < VOV 1 als (U gkiuno 5 30uans 95)5%


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

s pSoilal 5l Glasgeme Slo o klon (D)
(TG S5 p ot 095 27 slapasls
59 nged «(LDL) ol (JB b e o ol JoudS
Ol ol JB b S nsd 5 (HDL) YL J&s L
Slsicds Wl s o] creb e s a5 el (VLDL)
J&al 5l S o Bare ol glaslon plls Jolse
JormedS (V0) gl wgusme g lo 3 9 <l SSL
)13 3929 8 (95 50 45wl Lid g Slge 5l g (22 (29
g g odilis S, o) (59, |, Jgyds LDL
oS S ples &5 (conid g o ool 6 RS USS
5 Okt o)lws 5l Joyuads Grdlsy L HDL 5 095 oo canl
5 W xSolr O Sas Gl aS e ol o
OV) 098 0 00l €g3 g indS»
@7 el (i G &5 w00 S o)
4 olibsd mls (V) o)ls 092 bl oty e 4
5 iz SO o o5 Cwsl Gl 5l (Sl enal e
Lly ol 5o (VY NF) ols 0929 bLISl 58 oy Jls
il el cogiS S ) oS wiheols lis dmgly (slaazily
33,5 oo LDL g HDL (259 g gyl (oo gelaws
S5l Slaistyz 5 LSl o B Geizes (V0)
Solas aldlas zuls ax 51.(0) el 0ads coalive o9 4
LU JoydS s 5 pgmiz slapisoyse o 45 o]
O S)lse (F )3 (Beghy slealil (a9 5l )ls 352
oSe bl Jgals 9 (g pmgind lie G 45 im0
o blo)l 5l (S Slibss mll (uzped o)l 59>
& OVF ) wdlbor godg il Sz 9 (o5 )|
ore g Gl 5 (oegSalS ses o ol Slalllas
o] s Gilg o o] CBlate > slaaSy il
5 P Ny p (oSIlS wodlear ((VA) 950 Su3slsily
OSos ool (V) el S 36 55 bopsgn o Slas
(V) 358 &8y Jge (i slo (50,98 el gy 2 Cenl
S sl o s 6,58 e sleiash (blae o

Aoz blon slo,est 5l (S mhaw p (egSaS)|

WWAA 15 ez o)loud (pd 9 S 090

iz Jbgy g o slaus g il il

5 B 50 Coeal oy (e 05 s (b 0518
plae el 009y (] Riag 4255 3590 o)lpen Jus ay
s loms oz 3 5l o laame itz LYo, sl ol
5 RT3 5 o0 Cumdz i 4 L L e 392
Jgalyial 5 (g pmgind Jold (oiz Slaads il (o050l
S adlbiee Gloyd Uy eimly )l S depl clinie
S ow iz Gaglh)l Sl 2)lee sezs Ol
slaasy il Bas 3,50 plail o Fpge 5l S (o0 il
el (5,155 olSiws 0ad 1 5555 a5 WSl e A pui
dyho «Dlpegs S (5aiiy  pusilio § i (e 5 w00
e Sl &5 JortedS 5w gt solinl Jelge
5 l9e gl ild mizee ol udg il slagge e
oz (1) wdlie loogeyen alex 5l oo pyen gds
2l s 05 ol 5l ulSil oz BlBsy o Qlugi e
V) asbige 1L Las e slapll
hls Jnolyinl 5 (g ymgnd ohagh (caiz SB090)90
Slopius 5 (V) puddglio ol )0 go0ale slo il
Olpeds &5 pgtwgind (F) aidbioe o Sojelssd
yeme Sell gl 5 ploye adsl ez 50590
235 5 ool S STy pednlie )3 (soge (RE W05 o0
slaShy W)l puized 5 e i gl glacdl,
030352 Jgolial (O-Y) Cunl Jlsongs o )3 gl pir
9 4b) Jroadgs sloas o @lais 10 5 039r (U 4yl (i
SIS S sl Jmolitul (Brb il e (Saclé
Sy ronds Sacdl ol oo Sl 5 pucdsilio
oSy g peadplio )5 (ote SLGEE (90,98 (nl -l
(s sl aloz 5l S0 ol Sl gl po oy
NETR Y ol Sldlas (A) ..\_»Lusa Lyl 30 g oS Cawgy
slaggeyse Bas slacdl I o)z <ol g a5 wlac &
et ol o Joal il 5 (g gt ohg 4 (o
ol p Wl lapgeyse al ooy ghae o
SBL IS RS0 ) By ahox (o (plierdisn a5

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

RUL P TREE -

0 09,59 gy gy odSEdL)d el eSS

PSSl

i8S 8 (Shstm 990 Wraiged Il (eSSl Cux
Ly oasllys cuty ) low> o chgten 5l Olisebsl Sl o
Ly ol (oo i 90 0055 JulS 40,5 oy g lab 0,5 <ol
Oygods prigdSul Cavg e g 00nlST (e Sk
g odd ads ol @ aay 50 e g b 00) iy s0ges
Sham ad gy (Sgdeas 3)50 g WS Ay by o
4 Ssmtl ishe 4T e Sl GpSslr Cux (2l
2008 By (Blae (9,0 Uby)

Gowed Jlgy oy

Sldllas b Billas 5 (> olej 5l 59, Sl 838 5
Sloyzs golul p aidly pbl slofoas 5 (F0) alie
alis) Gy e Glides glgb o (i
£ keSTp 5 9,50 * 595 by fmgindslacsgn 9o Slio g
Slog S 3 pSelSla S oSl 50 b sl
wian Y ooubds )l = uB; ﬁl.‘?u‘ 0909 o-.\....SuBLv)é
Cale) Sqzr w85 18 Gl 6550 0,90 aaises
05 el (Bt loj 53 65 9> (DUl G5

Syl Judexd g 49 325

L oS ool b a3l glnebl Jsax 51 e
b s 28,5 plonl (g pransk-y S 5alsS cy05] 51 ool
SPSS Inc., Chicago, IL; version 19 jl38ls 5 ;| colaiu!

ok Jelos g aias a3,bSe Guibly 5IUT 65lT (g0l
e B9 O sl ) eolil b ooy S e EDLS
Al ad S b s o< /Dl pae s 0ys )T
e olbsde
s>l ool ST oBiils bwg Gedms cpl Jlisigp

W PR -.\...»Lv u‘»\.o.m

‘05"") Q‘cﬁ) 0-.\.2.25&5[.1)0 ‘J)....S &L&oj)f B VLDL 9

WWAA 55 5l oylouds (pidd 9 Cowp 090

sl Ol a5 0t Sl (1l 5 (2Bale;T Sl
HDL 5 TG iyl el Ll o Jgymds mhaw _ialS cecl
7 Jlon Sluei g ool o wodleay 00,5 0
(YY) )05 0924 (slabaso L5 b |

L e OS] alasde BB (50,08 g g0 4 4zl b
5 (1) ol 50 @z Rbon 5 9 (i slaadg il b
lexzl (Sly) (b mre (2)lsea az s b5 5 (VD)
2 LA g do 9 ge Bl 4 a5 5 (VO ,YF) LM o
@ axgi b iz o (YY LYV VA alie cpl siaghy ojo>
R 090 Eeoge pgad o (B Sldlae Codguze
2 O9rmgid g Joolyiwl 03l g nexd g segiS S
b el gy by

olejT log,S g aslllae (o5
b by olp Solme Ghge Fri0po adlllae oals
Sy sl damge 5l @8 YOYe e G5y (S0l
BUl loo uls (5)0aS  pgate glowid ;o g 0y S
ldyy g9rb b &S (b celdY g olidy, el
@ 13 5 Ol g ol 009 ol yods A dg0> el o eI
o MS;‘SA )‘)5 L{buT )L..._‘>‘ o o)l.v g_j 9 0495—'-' g_;l.v‘j.o
2 Dbl Goi> Mol G ol (saled (hagn sl
(YD) e s e, Mdlpe slbes lastenl ulal
Oldllas )0 d9zge o)lulinl slabs, b gogSaS)
a5 9,0 e ;o Ollgs 3l plaSze ol plosl ¢ty
o9k baiged Wogs (gilen 2 s oDl b )l Sl
o..\.;.:f&él.i)o ‘J)....S oj)f J.al.w 05; A L bﬁbLa.n

g g (Z3Sl begS oSl (Jeol il Sl

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

e slagtse )3 Jpol il + (oogiSauS sl 5 Jgaol
algo jliuy O3 5

3% BLgy 2 i slaussg il

om&él.i)é 5@9350.:5)‘ ¢(Sham) ‘5>‘).> w).u.u‘

oSl 0 (g mgiad (RS A gl (g g

59 Jseolyiwl oaiiScdl o ool ogS oS j5l 5 Jaaol yil 0aiuS @l 10 «yg iwginns 0diiS AL ;0 00l 20555 S gl ¢yg yiwgiud 0aiiS Tl )8 (g uS )

)L...uj .>|).| > &‘)‘7“9 Lgl.mu.:s.a

YAEYY INTATA= S N \Y/O\ /5
YY/A£Y/Q INES A VYV
N.S N.S N.S
YYIYEY/Y OF£Y/f AAAEATIN
N.S N.S N.S
\PIOXY 70 AAAEAVN
N.S N.S N.S
\F/eEYY YAIYEFIY VV/AX- I8
N.S N.S N.S
ANAENY AVAEATA \YIO£- Y
<o F N.S N.S
VVIEEYY idAVie=did VO/FEN /]
N.S N.S N.S
VVIA£D/E Y0\ FIY VEIO£VIY
N.S N.S N.S

AdD V- O/FE)AY U
AVIOEDIY V- S o5 Ofs
N.S NS P
AAEY/) ). O/0£Y Sham
N.S NS p
VOIARYA AYEVE/A o550
<efen® N.S p
SE/540 VY FIA gy
Sofo oy NS P
SS0S
#5102 /¥ Fr£0/4 et
09y Gornd
<ofe Sefe g P
AV/SY/ AT - ¥ Jseol i
N.S NS P
S0 ]
5 0IAD/A AAEYS0 NEE bt
<ofe NS p

(¥ P<0.001) iloas (Lo g dglie J,S 09,5 a4y Caad (4, S uily )l 56T 51 Jol>) P jyolis sl oo 5 a8l | «Mean+SEM» & 50 4 ligloj] gl

S IRVSLY uﬁla).b 9 03 (5"5'5"\'“5)‘ 05; ).b

e g U3 NV S I ST SE N o
(P<e/+ b 9 P<+/+\ P<+/+) Y ) d.ib)f 6)‘$b.gn
le.{bua.?'Lm )| ASJ T J}vé‘ﬂ‘ 0..\....5;,\314)& 05; o
Sobline ki Jlrs J3S 098 4 S (02 by
Jeeolwl caS el ,0 ool egiSAS )l 09,5 [0 0,5

85 s S 035 & i JylS e i
P< V) w5 g bbbz

WWAA 55 5l oylouds (pidd 9 Cowp 090

sl 755 09,5 b duaglio 4o loline M 549 pae KLy NLS

JofadS o pdS 65 (o gobiw ) Jgux Bl
055 gy 0anS el s slaes,S 58 VLDL 5 LDL HDL
Ol e (g lole wglas (glyls S 09,5 Ay s o g
>z Ngy b G g, &5 S8 A Glgiee ol
05; B el ailos QJ'“'Q5)" Q"‘ le.{bul.v » LS)L)L.:.A )...vl.v
o gl i Hgtegind 0alSEEl ) 5 (eSS
ool g anily (g loline psd ]S 09,8 A G g yiandS
(P <:/0) cuwl 0035 5 (5 lolize rals oo Liul,

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

RUL P TREE -

Gl (JotalS” pals el atin Ve Sae 4 g gl
ol 5 oy SRl s lad (Rl b Ll oays S 5
Gl pymogind ol (TF) sl oy olyan (csulS
S e g oS (o S8l e el gl
P iR by (FV) 00,5 e (59,50 sl g,
5 0isl e (S gmle Sl p i (S5l ]
3 Oarmge (Gl &S ab esls ol oy Jlsp
95 Jords oS 4 zie mly 09 mgtd glan b ol
35,5 o0 Sgule Glie Jolu obml o diedgw (5
Olyee a5 el QT 5 S Olidss mls e (YA)
oS wibioe o] 8L slaoss S 4 aienly SLelS” LwdLLDL
s 8 ol slass g i jls 1,8 asiale 5005, 5 0S5 [0 i
b oS ysbar ol LL3)I 5o (95 (gl (e b
O s LDL o0 Solass Ghal33l b 5 (559 ! el (201381
ol ladllas gl ¢ )b 51 .(FA) wl o (2als Lewdl 5o
Oy B potesgid (Rl &S amse
Slesd b olatin § Spso @ 0sd 31,5 g ftwgied
() 0,0 bLo | s Jslg s 5o wsllasl

295 a5l ] 51 S Lol aslllas ol g
ol @S e By s bl 1 Jsol il
059551 Jlinl G odd (cegtSuuS)l 09 )0 cuizen
b Olee & JortlS (cope v b Sk 4 500
aS e o lid Glizee Sldlas Liwly () )0 098 e 09>
Syge & bl Bras ogm 5 lagjs el wlinie 5 olaS
Sl Jlisay oy po 1y (Golite Sl sul> by (SThe
g (ol L ol g9y 2 oo (S ) izea (FY)
S8l cage sale Bk 5l Jpslid s el
@l (FV) ol o038 LDL 5 JgyiedS (ilS 50
5% e 1L Gig il R92d &5 wims e plis Dlidos
Syls s 0B g o) jlwgen jo LAl glaons 15 oS
oole sl jo &lly Jesol sl gz Lwly (pl ,o (FY)
SpedlSsy Gle 9 el 1) LDLy Joynds (liee
SOYAY (LSen 5 Sums) wws oo ial33l |, VLDL,

WWAA 15 ez o)loud (pd 9 S 090

o g SRl & Wl Sl i ol b

lees a2 ol Oloy Dk )3 (209505 )| Gl (9 g
O St ol l 99,5 o0 JsdlS (oo gl RS sy
o gl g Sl ps i glaw &5 Col
a8 sl lis Baios ool @l cgigm I adbies Jg S
@ ;08w cnl pley Sue 50 (5951 g ey 2925
S (b ety oS oy mhae a5k
09,5 1 0595 Ogrmsted RS Geizes Abbioe
o g Hblee falS cew oad pegiSaS
Slallas Lewly ol jo wcwsl 00,8 VLDL 4 oy jucdS 6 5
9y 2 O9rwgid (Rl g o Sl aS wams e las
SebB b 39,00 g9 Bras j90 4 azg b oy by
Jogle Qlsz e GBaS a0 5 Gad o5l
15 L)) wil e Sglite snd eszSuS | 5 JloliSsrn
5 Golr (Shes Djgon a5 Bras bty 85 Lk
O9rmgind (hay eolial by cnl o wbioe (B3
JoyedS v uals 4 e Voo mg/day jo0 L ool
03,55 oloul Wy juedS (6 50 (6,35 9 00y LDL gHDL (5l
590 b 55 lobl g wgins Brae blie o (YY) col
5 JgyimdS LDL oy pucdS 6 5 jinl33l cely YO+ mg/21day
4 Ogrmgied 29 Geized Sl o35 HDL el
P e VYoo 550 b oliS g ol 3l o sul> cllS &5
9 JayudS LDL 0 oo iulidl a4 oo dap dw Soe 4
Cewl 0o HDL jo alS g 0 pucdS (6,5 50 lagie ol
Soeds o5 Lo VAL 590 590 b (g imsind 5l sslasul (YY)
9 HDL LDL «Jg lS (o0 jw gelans (28l 4y jomio aii 90
(VF) Sl 00335 % judlS 65 (oo a0 ki pue
s Vemglday 599 b (g ftwginds s Jj 5l ool
09 Fmgind (F0) Cewl 0ab LDL 5 Jg oS’ 1ol 40 2eie
2 JoredS whaw Glie 0 G2l e (i LS
b sk ol b il 5 oo Ll lapyge,l ple o

)l U’")"’ oolazw! ‘leuib 999 S él} L;Lm CA) » ‘SAMLA)‘

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

Sl gz ssbie @ Salme Jhge jo pol> aallas
2 dmelil s Gofusind iz Glaoge, 98 ()5 B pas
b g mome) s yendS (65 JoyiadS Lol aund g
3550 shol slo yuiie il o YU I g ol Hlow S
rlplis adlbio ded gy polie (oS sl jeiie o) 2

polie (o5 Ol st JoSge puilSe (o) g (0l 5o
el 039y lalllae aba> 5l 25 abgs o

9 oSSl a5 wls (Las gl cnl @l cggee )

o The Gl el Cepe 4 o tegtd SalS
5 Ogrmsied 3l g e Ll 005 s Jgyds
Slde 4y Jo S ooy hans ile S5k 4 506 Jguol i
Nlg g0 g ymgind 2975« qugm 3l Dl el 095 (xb
52yl 31525 ol 53,8 VIDL 5 0y julS5 5 20lS opm

Sl oz by p p s lolixe

algiiy 4 g ol axly oMl oljT oKiils _imgh o i
)l wLo.‘> u.llﬁ B Jj.f.m.a o..\...m.vj.v a :\..Sl.v uoLa.o‘ :\JLQB)J
0dS puSaie 5 el 0wy pladil 4y emiils slaasl Ll
iRy Sdglae Cgae wb)l (ol abighl Sl (o
)‘ d.l.....uju.v-.b ..\...ul."sa O‘M GA)L»‘ é‘)] oKl ra)..:u

el Josas ;K85 5 a5 Gliie ol )b 5 S8

B, 0929 @8l o s

1-Miri MS, Asghar N, Karimi H, Sobhaniyan S.
Effect Of Exercise On Sex-Hormone In Rats With
Polycystic Ovary Syndrome. IMJ 2013; 11(3): 36.-
47. [Persian]

WWAA 15 Gl o lods (pidd g Cown 0,90

iz Jbgy g o oo g il il

Oiarl (Rl 5l goguze Slly Dldlllas (S S5k
s (nl &5 wmsee Ol ) @z blen Slpes o
)l ojlal @gye 5o ol (SHhas 5 slidlre il i
Sl )90 03l (GaenST Sl ptagsy by (FF)
O Ghgpmel 50938l aS ead eols Ll g el 48513
ey il o logaST glosls 45 s yslma ;5 LDL o 5
pgh sadl. (FO) 00,5 oo LDL eewlonST ol
Jelse 51 Sy LDL (ygpalinS] a5 ol o 51 Sl S0
Lalps o aliee ol 5o 5ol sy sanis iRl
L Gge o)lms Slo &ilae Jobo pudslio (b )5 sole
ST JGoly ool Jlade oy el ladshe pucdslis
g Sl sl Gl obml (FF) 088 0 odg
L olaeasT (T olge ()b 5l 0a30,8 LDL (5enlans]
sla 5,lnial Wy, Gl SILDL GgemslarnST 5l s 5ol
SrSolr s SN me Sl jelSulssl g By
a5 s o lid Ol 138 wls Ly el jo (FV) wlei oo
Rl (Sl al>pe 3 b ead (egiSolS G5 5e
8Ly e mere U 5l S ae ;0 ol Sgu 39 il
e 555 B9 sbogbon 4 (Jnolinl (Rl s
boabal; jo olering pudlle SO cnlplo (FA) Wigdio
Yool Jpoliiad b (23Rl 50 JoyiedS ghaw ials
g2l el g GlaeST (ST el b o
LDL joloST als cel ol slo il
4 yxie LDL (22l5' L ool sl 5 003,50l Gliee (2005

(V29000 Jortuls ralS

2-Javed M, Usmani N. Stress Response Of
Biomolecules (Carbohydrate, Protein And Lipid
Profiles) In Fish Channa Punctatus Inhabiting
River Polluted By Thermal Power Plant Effluent.
Saudi J Biological Sci 2015; 22(2): 237-42.

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

3-Somogyi V, Horvath TL, Téth I, Bartha T,
Freny6 LV, Kiss DS, Jocsik G, Kerti A,
Naftolin F, Zsarnovszky A. Bisphenol A
influences oestrogen-and thyroid hormone-
regulated thyroid hormone receptor expression
in rat cerebellar cell culture. Acta Veterinaria
Hungarica 2016; 64(4): 497-513.

4-Yao Y, Ma H, Wu K, Shao Y, Han W, Cai Z, et
al. Body Composition, Serum Lipid Levels, And
Transcriptomic Characterization In The Adipose
Tissue Of Male Pigs In Response To Sex Hormone
Deficiency. Gene 2018; 646: 74-82.

5-Proenca L, Fowler S, Kleine S, Quandt J,
Mullen C, Divers S. Single Surgeon Coelioscopic
Orchiectomy Of Desert Tortoises (Gopherus
Agassizii) For Population Management. Veterinary
Record 2014; 175(16): 404.

6-Allen PJ, DeBold JF, Rios M, Kanarek RB.
Chronic High-Dose Creatine Has Opposing Effects
On Depression-Related Gene Expression And
Behavior In Intact And Sex Hormone-Treated
Gonadectomized Male And Female Rats.
Pharmacol Biochem Behav 2015; 130: 22-33.

7-Cai X, Tian Y, Wu T, Cao CX, Li H, Wang KI.
Metabolic effects of testosterone replacement
therapy on hypogonadal men with type 2 diabetes
mellitus: a systematic review and meta-analysis of
randomized controlled trials. Asian J Androl
2014; 16(1): 146-52.

8-Lgnning PE.  Estradiol measurement in
translational studies of breast cancer. Steroids

2015; 99: 26-31.

WWAA 55 ez o)losd (i 9 S 090

RUL P TREE -

9-van Winden LJ, van Tellingen O, van Rossum
HH. Serum Testosterone By Liquid
Chromatography Tandem Mass Spectrometry For
Routine Clinical Diagnostics. Methods Mol Biol
2018; 1730: 93-102.

10- Liu Y, Hwang HJ, Kim HS, Park H. Time and
Intervention Effects of Daily Almond Intake on the
Changes of Lipid Profile and Body Composition
Among Free-Living Healthy Adults. ] Med Food
2018; 21(4): 340-7.

11- AIM-HIGH Investigators, Boden WE,
Probstfield JL, Anderson T, Chaitman BR,
Desvignes-Nickens P, et al. Niacin In Patients
With Low HDL Cholesterol Levels Receiving
Intensive Statin Therapy. New Engl ] Med 2011;
365(24): 2255-67.

12- Yin ZG, Wang QS, Yu K, Wang WW, Lin H,
Yang ZH. Sex Differences In Associations Between
Blood Lipids And Cerebral Small Vessel Disease.
Nut Metab Cardiovasc Dis 2018; 28(1): 28-34.

13- Szkup M, Jurczak A, Karakiewicz B, Kotwas
A, Kope¢ J, Grochans E. Influence Of Cigarette
Smoking On Hormone And Lipid Metabolism In
Women In Late Reproductive Stage. Clin Interv
Aging 2018; 13: 109-115.

14- Shahabi S, Jorsaraei SG, Moghadamnia AA,
Zabihi E, Aghajanpour SM, Kani SNM, et al.
Central Effects Of Camphor On Gnrh And Sexual
Hormones In Male Rat. Int J Mole Cellu Med
2012; 1(4): 191-6.

15- Eshkol A, Lunenfeld B, Insler V. The Effect Of

Sex Steroids On Pituitary Responsiveness To

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

Gonadotropin Releasing Hormone. J Steroid
Biochem 1975; 6(6): 1061-6.

16- Sposito C, Camargo M, Tibaldi DS, Barradas
V, Cedenho AP, Nichi M, et al. Antioxidant
Enzyme Profile And Lipid Peroxidation Products In
Semen Samples Of Testicular Germ Cell Tumor
Patients Submitted To Orchiectomy. Int Braz J
Urol 2017; 43(4): 644-51.

17- Vanacker C, Moya MR, DeFazio RA,
Johnson ML, Moenter SM. Long-Term
Recordings Of Arcuate Nucleus Kisspeptin
Neurons Reveal Patterned Activity That Is
Modulated By Gonadal Steroids In Male Mice.
Endocrinology 2017; 158(10): 3553-64.

18- Schillebeeckx M, Pihlajoki M, Gretzinger E,
Yang W, Thol F, Hiller T, et al. Novel Markers
Of Gonadectomy-Induced Adrenocortical Neoplasia
In The Mouse And Ferret. Mol Cell Endocrinol
2015; 399: 122-30.

19- Markiewicz M, Znoyko S, Stawski L,
Ghatnekar A, Gilkeson G, Trojanowska M. A
Role For Estrogen Receptor-A And Estrogen
Receptor-B In Collagen Biosynthesis In Mouse
Skin. ] Invest Dermatol 2013; 133(1): 120-7.

20- Spence RD, Voskuhl RR. Neuroprotective
Effects Of Estrogens And Androgens In Cns
Inflammation And Neurodegeneration. Front
Neuroendocrinol 2012; 33(1): 105-15.

21- Ortiz JB, McLaughlin KJ, Hamilton GF,
Baran SE, Campbell AN, Conrad CD.
Cholesterol And Perhaps Estradiol Protect Against

Corticosterone-Induced Hippocampal Ca3

WWAA 15 ez o)loud (pd 9 S 090

3% BBy y iz S0 gyl

Dendritic Retraction In Gonadectomized Female
And Male Rats. Neuroscience 2013; 246: 409-21.
22- Paschou SA, Palioura E, Ioannidis D,
Anagnostis P, Panagiotakou A, Loi V, et al.
Adrenal Hyperandrogenism Does Not Deteriorate
Insulin Resistance And Lipid Profile In Women
With PCOS. Endocr Connect 2017; 6(8): 601-6.

23- Popat VB, Calis KA, Kalantaridou SN,
Vanderhoof VH, Koziol D, Troendle JF, et al.
Bone Mineral Density In Young Women With
Primary Ovarian Insufficiency: Results Of A
Three-Year Randomized Controlled Trial Of
Physiological  Transdermal  Estradiol  And
Testosterone Replacement. ] Clin Endocrinol
Metabl 2014; 99(9): 3418-26.

24- Shakhssalim N, Gilani KR, Parvin M, Torbati
PM, Kashi AH, Azadvari M, et al. An
Assessment Of Parathyroid Hormone, Calcitonin,
1, 25 (OH) 2 Vitamin D3, Estradiol And
Testosterone In Men With Active Calcium Stone
Disease And Evaluation Of Its Biochemical Risk
Factors. Urol Res 2011; 39(1): 1-7.

25- goéic’—JurjeVié B, Filipovi¢ B, Renko K, Miler
M, Trifunovi¢ S, Ajdzanovi¢ V, et al
Testosterone And Estradiol Treatments Differently
Affect Pituitary-Thyroid Axis And Liver Deiodinase
1 Activity In Orchidectomized Middle-Aged Rats.
Exp gerontol 2015; 72: 85-98.

26- Sharma P, Khan IA, Singh R. Curcumin And
Quercetin  Ameliorated  Cypermethrin  And
Deltamethrin-Induced Reproductive System

Impairment In Male Wistar Rats By Upregulating

The Activity Of Pituitary-Gonadal Hormones And

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

Steroidogenic Enzymes. Int J Fertil Steril 2018;
12(1): 72-80.

27- Santos HO. Ketogenic Diet And Testosterone
Increase: Is The Increased Cholesterol Intake
Responsible? To What Extent And Under What
Circumstances Can  There Be  Benefits?
Hormones(Athens) 2017; 16(3): 266-70.

28- De Groot L, Chrousos G, Dungan K, Feingold
K, Grossman A, Hershman J, et al. The Effect Of
Endocrine Disorders On Lipids And Lipoproteins--
Endotext 2000.

29- Bayvel AD, Cross N. Animal Welfare: A
Complex Domestic And International Public-Policy
Issue—Who Are The Key Players? ] Vet Med
Educ 2010; 37(1): 3-12.

30- Jopek K, Celichowski P, Szyszka M, Tyczewska
M, Milecka P, Malendowicz LK, et al
Transcriptome Profile Of Rat Adrenal Evoked By
Gonadectomy And Testosterone Or Estradiol
Replacement. Front endocrinol (Lausanne) 2017; 8:
26.

31- Malendowicz L. Sex  Differences In
Adrenocortical Structure And Function. XVI
Stereological And Karyometric Studies On The
Cortex Of The Suprarenal Gland Of Intact Adult
Male And Female Mongolian Gerbils (Meriones
Unguiculatus). ] Anat 1984; 139(Pt 3): 525-33.

32- Layton JB, Meier CR, Sharpless JL, Stiirmer
T, Jick SS, Brookhart MA. Comparative Safety Of
Testosterone Dosage Forms. Jama Intern Med

2015; 175(7): 1187-96.

WWAA 55 ez o)losd (i 9 S 090

RUL P TREE -

33- Loyd-Thomas H, Sherlock S. Testosterone
Therapy For The Pruritus Of Obstructive Jaundice.
Br Med J 1952; 2(4797): 1289-91.

34- Kern MD, King JR. Testosterone-Induced
Singing In Female White-Crowned Sparrows. The
Condor 1972; 74(2): 204-9.

35- McConnell JD, Wilson JD, George FW, Geller
J, Pappas F, Stoner E. Finasteride, An Inhibitor
Of 5 Alpha-Reductase, Suppresses Prostatic
Dihydrotestosterone In Men With Benign Prostatic
Hyperplasia. ] Clinl Endocrinol Metab 1992;
74(3): 505-8.

36- Duffy DL, Bentley GE, Drazen DL, Ball GF.
Effects Of Testosterone On Cell-Mediated And
Humoral Immunity In Non-Breeding Adult
European Starlings. Behavioral Ecology 2000;
11(6): 654-62.

37-Xu XF,De Pergola G, Bjorntorp P.
Testosterone Increases Lipolysis And The Number
Of B-Adrenoceptors In Male Rat Adipocytes.
Endocrinology 1991; 128(1): 379-82.

38- Malkin CJ, Pugh PJ, Jones RD, Kapoor D,
Channer KS, Jones TH. The Effect Of
Testosterone  Replacement On  Endogenous
Inflammatory Cytokines And Lipid Profiles In
Hypogonadal Men. ] Clin Endocrinol Metab
2004; 89(7): 3313-8.

39- Walsh BW, Schiff I, Rosner B, Greenberg L,
Ravnikar V, Sacks FM. Effects Of
Postmenopausal Estrogen Replacement On The
Concentrations And Metabolism Of Plasma
Lipoproteins. N Engl J Med 1991; 325(17):
1196-204.

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

40- Tan KC, Shiu SW, Pang RW, Kung AW.
Effects Of Testosterone Replacement On HDL
Subfractions And Apolipoprotein A-1 Containing
Lipoproteins. Clin Endocrinol 1998; 48(2):
187-94.

41- Sherwin BB. The Impact Of Different Doses
Of Estrogen And Progestin On Mood And Sexual
Behavior In Postmenopausal Women. J Clin
Endocrinol Metab 1991; 72(2): 336-43.

42- Weinstein I, Wilcox HG, Heimberg M.
Effects Of High-Dose Ethinyl Estradiol On
Serum Concentrations And Hepatic Secretion Of
The Very-Low-Density Lipoprotein,
Triacylglycerol, Cholesterol, And Apolipoprotein
AI In The Rat. Biochim Biophys Acta 1986;
876(3): 450-9.

43- Andersson Br, Mattsson LA, Hahn L, MArin
P, Lapidus L, Holm Gr, et al. Estrogen
Replacement Therapy Decreases
Hyperandrogenicity And Improves Glucose
Homeostasis And Plasma Lipids In
Postmenopausal Women With Noninsulin-
Dependent Diabetes Mellitus. ] Clin Endocrinol
Metab 1997; 82(2): 638-43.

44- Lindberg UB, Crona N, Stigendal L, Teger-
Nilsson AC, Silfverstolpe G. A Comparison

Between Effects Of Estradiol Valerate And Low

WWAA 15 ez o)loud (pd 9 S 090

3% BBy y iz S0 gyl

Dose Ethinyl Estradiol On Haemostasis
Parameters. Thromb Haemost 1989; 61(01):
65-9.

45- Zuckerman SH, Bryan N. Inhibition Of LDL
Oxidation And Myeloperoxidase Dependent Tyrosyl
Radical Formation By The Selective Estrogen
Receptor Modulator Raloxifene (LY139481 HCL).
Atherosclerosis 1996; 126(1): 65-75.

46- Negre-Salvayre A, Salvayre R. Quercetin
Prevents The Cytotoxicity Of Oxidized LDL On
Lymphoid Cell Lines. Free Radic Biol Med 1992;
12(2): 101-6.

47- Abdel-Moneim AM, Al-Kahtani MA, El-
Kersh MA, Al-Omair MA. Free Radical-
Scavenging, Anti-Inflammatory/Anti-Fibrotic And
Hepatoprotective Actions Of Taurine And Silymarin
Against Ccld Induced Rat Liver Damage. PL0S
One 2015; 10(12): e0144509.

48- Hydock DS, Lien CY, Schneider CM,
Hayward R. Effects Of Voluntary Wheel Running
On Cardiac Function And Myosin Heavy Chain In
Chemically Gonadectomized Rats. Am J Physiol
Heart Circ Physiol 2007; 293(6): H3254-64.

49- Walsh BA, Mullick AE, Banka CE, Rutledge
JC. 17p-Estradiol Acts Separately On The LDL
Particle And Artery Wall To Reduce LDL
Accumulation. J lipid Res 2000; 41(1): 134-41.

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v27i4.1352
https://jssu.ssu.ac.ir/article-1-4597-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-30 ]

[ DOI: 10.18502/ssu.v27i4.1352 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 15 Jun 2019
Vol 27INO 4 | July 2019 Accepted: 29 Sep 2018

Sudy of theeffects of orchidectomy and testosterone and estradiol
administration on lipids profile in male rats

Yari Maryam" Najd Hassan Bonab Leila?, Ahmadi Rahim™

Introduction: Sex steroids have multiple roles in regulating of body lipid metabolism. The purpose of this
study was to investigate the effects of orchidectomy and administration of testosterone and estradiol on lipid
profile in male rats.

Methods: In this experimental study, 40 male rats were divided into groups of 5 animals in each: control,
orchidectomized, testosterone or estradiol receiving, orchidectomized testosterone receiving, estradiol
receiving, orchidectomized estradiol receiving, sham and olive oil receiving rats. Testosterone enanthate
(10ug/kg/day) and estradiol valerate (2ug/kg/day) were injected intraperitoneally. After 7 weeks, blood
samples were obtained and serum levels of lipid profile were measured using spectrophotometry method.
Data were analyzed using SPSS19 software and ANOVA.

Results: Serum level of triglyceride and VLDL significantly decreased in orchidectomized group compared
to the control group (P<0.01). Serum LDL and HDL levels were not significantly changed in all groups
compared with the control group. Compared to the control group, there was a significant decrease in serum
cholesterol levels in orchiectomized (P<0.01), testosterone receiving (P<0.001), estradiol receiving
orchiectomized (P<0.01), testosterone receiving orchidectomized (P <0.01) groups.

Conclusion: The results of this study indicated that orchidectomy and decreased testosterone results in rapid
decrease in cholesterol levels; however, testosterone or estradiol administration did not revert the cholesterol
levels to its normal levels. Administration of testosterone causes decreased TG and VLDL levels, but did not

significantly change lipid profile.
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