[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

e Th alabys

&J"'Ju c:l> é&ﬂ—s‘;ﬂ.{) em‘g}é

“ b8 g .' j@aﬁ ‘-éLan é&‘-\.@.} Sl K) &}; r}lﬁ e@i‘b
THE PERSIAN GULF
’I i i
SR TD™GE (Yyav ﬂS}ﬂ:Jﬁ-)\'V—\\ﬂ PETIIA a)\.q.igrh.k.‘udl..a

ISMJ 2014; 17(2): 107-119
Sl S Jghw Cwoglio 4o Of Jlg Jgao wuw! (il (o 3
Wb oolo (1m0 S sige 4O g wd J S g il )b
o 339 3 g | b oy

\ . Voo \ \ .
¢ ;ﬁ’-w QDA ¢ 32 6)‘3%’2"’“ slow! ¢ )ﬁ)}na.'m)h:.@.w ¢ SRy 4.“@;.;
*
v . s
S 2 G
St (Kb ok oty (K oS5 o s 5 308 Sl S 0
QNAY/E e B ndy -8 /N 2 /YV 1ddlie 3L ,3)

s AS>

2 oAB L PR b g gl @0 el Cdet 5 bbb 5 S e e (ol Sl ok solen 140
b slad s Cuglio p3 i L0398 B ) p 4 b Gaiw 53 33 8 e 3bml 53 a L 5 (A el saei ;S s Shes
oAb S s e 595 97 Al JlBe 3 I S

Jols S oy B AT 15 s 2500 0 8 Y0 Bauge 055 b BL esle al o 50 OF aadllas ol 5o e By, g 3l ge
SUle) ¥ 055 (m a5 g el b o (b SUle) ¥ oag 8 (0505 Bay GuF) ¥ s f (B e 5 DY 0 S
85032) V058 St i 050558) Fos S (e S el 2 5SHE) 0 05 8 ek eSS
eSS 2 slil a0 S ke O lden ) DI My sl ful esle (gl s sl g Ko st (im0 g sht (o 355 57 bt oo
SV 098 53 0 (mbs 5 dw ada 53 5 Gl ake Ll Sden 5 P 0p S 5 04d b Sl e ks lexr Sdew O O3
(Streptozotocin) - cpew s pwl  soils Sblga 55 obs Wl Gl Ko S i, Mas G5 Cosen
SO ek 3 g o kD fo Ol Bl 5 aS O Oy f,f‘,.\:s 2l a f;‘,l.,a £+ ,lazea (STZ ;S0130 Sigma-Ardrich)
ttest 0951 5 V8 Ll SPSS (g,ll L5l 51 it glaos B 55 b it samlin sl b3S GayF (Slie 0555 5 590
A eslawl

035 55 5 ubls Sl 0 05,5 5 ¥ Aald 0y 8 & ol Dgasp akiS Tl Y 58 20 slaes £ o O 5 SIS ks laaiily
Shogre SR 0 05,8 5 ¥ ald 03, m Coni V 5 B oo sles,S s o gl (PSH/00) s Ul gine Gl cal V
Solsismn Sl 0 05 F 5 ¥ Aals 05,5 & Cond V 5 F o5 ses S s lopir sbdsbe slas slaw (PSH/+0) cudls
Sl azisls (P<+/40)

A Jlhe 53 IS sl bdge 555 Bl DI s dpsl el Dgesn &S Aas e O Laaly 1(g S o
Sl e 595 5 o)

e 53553 e (83 P el il S J sl 1 glS O3l

St (S pske o8l (g3led Ol sla comd e 5 308 Sliios S 50 1t ™
E-mail: hormone@sums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

VYA 5 5 sl 5 /Y ojled / oadia Jl

AN

SMS 2 me 53 Oles 5 Syeosn Supde bl
G5 Sl boandl (V) el ogline O
Sl Jgnl zal (VU 593 aS Conl ol asiin
Lol omb s el s cdas o 2l 1, o gl

(YY) das e sl
L (O35l os0) olosbts a3 2k 3l
(sl Caslie sl el Wi e YU 5o
OY) 25,8 G gl G paze Ol 5 O3 158
Sl g 3 pad 5 A @b ST
Sl sa o5isn) i SOy pn &S Sl
Sl g calie polie s Wil e (0L 53 e
st chle Olpe G 2 AL b
o5 ol o3 ksl anils g el 5 O
JAS 5o s Jpsl sl iz Osessn i
0 by ladshe caslie Jlas! Jilsl 5 05
o 53 O Jleasl S 2 5 04 035,55l
S50 GrF s b B 5 A d s )

NGRS

L b, 55l

e Jae

S 07 sl In VIVO) 2 addlas ol s
S S Me=Tee o8 055 b Ak sl ol o
sose o 5l (S.D) Sprague-Dawely s
St Sy psle ol ALLST SUl
e St 3 S i 4 s el 4y
Sles Olhelay e plin 5 5us Dl S 50 5o
Lils gl sy5 Sl Lad i 5l
Soaals Dol ey bl a0LST

Ll 5 :\deis\,w a3 YY U Ye J;.:L:a saba

PR PP

e e OF 3 a8 ol (S plte ($oley S il
b5 2pde S 00 5 S
Sledi S o Slas ol Loy md g Pl
Y 5 V) cladl g5 o L o e

A5 b s sl ISl 3lans sober b 3
Sl Sl 5 0F Ol cames 058
3 N gomtd AeSl e g OlnST 5T slage 5T
Jeé O5aSl b § Gl s i VB
(F=0) 55 40 oS AS L slacil > '(ROS)
e 2alS 5 T ladsl, oo Rl
(S gl B ol Cmpe Slnst 5T sls
ORIBl el OplinSTy RI dag s
Ly slad sl syl (Rl (i gondl o sl
b sladshe S0 llg 5 5T Sl 5 b
(oA) dd dal ) 6 Cabs (ole 02

ok s s Subs 05805, Il 4 e s L
Calis S oS ey o ey e Glag)ls 5 s
Sy Jre S O by Gl 5 s
Soo 2 Sy aen) 5> Slides o360 L(4) AL
Lol Rl cope o Sl S e SLS S
DA Kl b3 pd G sl Oges 8 =35 SRl
S Gl &S L Ll B
Pl ) s s e 6 SluS|
S Cl osls OliS Sldles B b 1 aal ol
Canslde Jlds 55 Osads 5 dssliul oY
Loodd (b plpme gty 5o (A5l
Olllae opl 53 S o SB35 !
J5S 058 53 gl Sl S sl ol s
el Sl 5l J 28 05 85l S 2l

! Reactive Oxygen Species

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

\"\/d‘_]\.l.: 5\.&&_,.« u.JJSJL; C,.A}LE.AJ.: Q‘)‘J Jﬁé‘jﬁ»‘ﬂ

U, 5 e

A3 S Gy esle

o:L&;ﬂ‘:J}adeebyJ}A
J#YJAL:UZA‘}}:Q;”‘)Jaém‘b)jﬁéu;)jﬁ)jﬁ
cle gl de o Dfé,» Voo ol My Jgesl

S ng“)};l 6)'[#:_5)\) C»SJJ:

e:l.o‘gj'b;ﬂfr-é duj",ﬁjé da_;S:LS/ o 950
LS 4 wsbe glaise 355 4> Oophorectomy
u,:.al:S .]ijj 6.2}@.;.» E) JJJ\JL’;J f‘f u:uj)
G Sl Gy nl 532 S e IS0
Q}ﬂ&JQW.MoJJQ(KW?U
S Pl a gl 5 edd il ey sladl sl
BE Lv\i:;‘v\} f\f@:@bb})o.\.& éb Ol
olg Lo s bl BB asu SWS 4 OLL

(\OJ \Y)Jﬁuosjah‘?uu.b C,.wﬁ:

Cabs W B,

(STZ;S0130 Sigma-Ardrich) w55 5553 2wl (9502
Ods 035 p S5S 2 bl @ p Sdee £ Sldies,
SYOPH L Yo /o) Sl 3L s ekd )
3530 S Spen (Rl he 3 p S e YY Ll
(V&) s Gy 2l sl fse & Slis 0y
22 e S ke Trr S VL Olpee 042 ks sl
ARRCOV LU R PUR Ve SO > VPR BN S SR
ol Gl 5 e 55 50 2l Sols Gou )l anie

il 5 5 I8 50310 5 g 5 (5 S e
IR L s 5 dsl e 03l o
P F s ey sl gl e s 8 S

dows Sl 805 o8 5l 1 LA

S5 LSl sl 1Y ik, sl VY oy
& 05t ol sk ples s 1ie 5 O s S
25,8 15 ol Ll js s s

CS b ol el glds & Sl s glis
Sl paes 3 0l sk s pls S sl
St xS T i e
LS oS GUA 05 SV 55 03l ol s

33 b3 B Gl 5 Ol S ()N ey 8
Globas b D> €857 w8 eslizu Siales]
L SO sl s

ety 45 (055 Gas GuF RS Aald) Yooy S
058 OFas Adde ) e Ll aa ¥
s S by e Gy F ) e

Gl L &S ead mls aald) ¥ o f
L3S Bl 1y Culs oS Wl e 5 55 5% 2l
5SS LS oS (edd e gSalE dald) F ooy S
355 il gleslas b > 6 S 5 0l
soshe 4 (w595 5% fsl + 0 583LE) O 0y 8
L e asn il (Sasls Lds eSS 4l
s S sl

10l 55 48 (w55 9 554 sl + goim D905 58) F 05 5
deas |y Sl g J sl mal Osey e aan ¥ Sdows
Soageds 5 0L O35 p SIS a il e S e 0
Sl e 5 LS S8l Slae G,P
V) L3S b33 ame 553 5% 2l

03038 +re S5l + i O30582) Ve S
e 05 S nl s a5 DUl (i
S ey SOoams ¥ Sdea Osepse 3L
s sein ¥ ey Do (o 5555 55 el G
oS oo O Jldiens Sl s ol il 05058 41555

o Gl ige 4 0L 035 0SS e Gl w

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

Nv

VYA 5 5 sl 5 /Y ojled / oadia Jl

g b/

@M jsba sl . unifor random
ALY S Glonls 380 sy 2 LT s (il S
Sl A a3lIS o edd SIS (gl
02 sl p slal Oy soas sde S Ol
Gl e A5 635 i abgye b sl
2,7 Sip s Slo mhe cwld ) sel Cewsis
Ssbal a3 AA LY SIS ps e pls S55 05
So ol booslgs 5 kB S 15 g el 1SS
a3l slzel 3 Tadses Yo byl s ¢ bslas sue
ool s Dlakes Lad gad s A 033 S
SrS P 3 A Cer by b BT s
1050 Glabn g edd aBliS o555 S by
Sk Bl s s ag Gl a5l gy S

A el Sy H&E) 55— S len

3 ealital bl Sl 3L el g Al
polas a1 51 e sy opl s tadlgls sl
bl S s a8 5w gu, adse
3 Ad Al sl g, Balal b sk
oot Gl e 5 Wl SSL e il 6
5 35 e adlslS Jsol el L bl
13 S s 5 Jse b Sl ealizal b el SOL o
> pxa(point)xt
MZ
350 3L L oS ol (bLE sl 3p Jge p cnl o
w by cxlsaoint) ol o3 S 5, L

V=

e slaxs 5 goue ‘}JL{? Jen a0
>Q ISL e b g
a(frame)xhx3p

% cavalieri's Principle

s NS O pf ARG PR VR PV S
5ok ol 51565 ey wm 53 K5 35 Ol
Jos Jol by e gl O35 e b
53 ez pladl Gl S el es Sl (650
Soye Olsm Bl S0 e o X
o5 bl Gl 3 el (sl mer D S
033 T bk il olSaws dowsi (S0
Ol 5 0035 Sk 0l i35 10 Sidoay 5 4
iy sy 5o s b e 5 e dliwsay
Slos 53 el 5 SIS Sl Ol B 6, e
Saon Ly SIS S A Ve
S5 SIS oS S eslind b5 e T s 2
SRIA g0 Ledl sl 5 Ll Biosystem
S ol & sl el S Sl eslizal

A ¢ ,Seslul 0WITGRG

O PP W |

ol ol Sl il CIB S1 S0 e Sl Ax
el ek 3 ik Ak D0 o
WWoe L Loy adds 0 e s (hoys L)
Syls Sl 0 55 S oKaws w4 g e e
b 5o el s ke 5 0 o2 Gl A
T el s eSS e el
\WY) ws

55952 7!
SRS e et S5 sl Dlelllae 6l
Shadlae ul s ol Coeal (glols 8L c»u,,
oslizul ezl 3 ¢l Orientator clock s,

Isotropic (IUR) g ) ks ag slasy Al

? Restway

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

RN /d'_'v\._g.: éuu‘f Ja|f<ﬂ.; C,.A}LE.AJ.: Q‘)‘J Jﬁé‘jﬁ»‘ﬂ

U, 5 e

(P<e/00) 54
() ) 8 s S8 et clls Sl
(ol @jsguf,uu)\‘ 05,5 5 (J S aald) Yoy S
35 5 el AL (15 ime S Al e a8
b sSE) 0 058 ek zbs dald) Y oy S
+sla) S e S s
gl Ve S s (s el
4 S pg o 53 (U gal 2l s 553 5% 52
Shls PSe/10) o s 5 4l [l oo al e

Lo bge 53 053 Olje 5 edel sy gl (Vs
d8) dil Jole 53 i pms 108 o o 1 3la ) s

Sham) g 5 (Dgs 98 GuoF 31 dnn) o3 (Ghagsy el

(Oas b
T R
: S S S P ]
N a a — a K3
b Ay 248 34y 0
E E E
w o
A AAFRV/SOY AVARV/Ysr Qa/FEEMIA A -
g3 \’1
A AVEEE A/FEONOT AV/ARANYO Sl G
5
A YSYNVETAAYY  AOEDYOV A/ YEV/FYY £ i
14

A AANVEY/OV. Q0¥ /A0 av/Y2o/4 ¥y

S,
A5SHS)
(s

A RVLrERAML QNEENOY  AFATOFSO

5SS
(e $ 3358

A CYSORESOFY Ve VEERYS  QuTEART

.
2
(53355

= ;\ =+
A OSMOEENOA L TRUAVY A NEYAYS R 3 = ;*

333

£ 4

ledd eals iolad 3yl ulid slastt  Sile o)y oty Laosts

(P</40) LasSslS dals 5 J 28 dals «J 28 65,5 U ls_ime bt sdimsolts ™

do gl old e sl gams YQ
b8 ool o« by . Counting Frame
0 edd iled lam b gseme 2P (ol SSL
Cbes @(Frame) 5 « o U sl b5y
h s M LS o g beld Cbsl b
Ldse O ;5 & _mlxs 5 Disector gl
OHM) 350> 55 bl 3 45) Lkd e L5l
sladshe Gllas slas ale gl oy (3L s
O8) it ealind 5 e b 51 S Sl
N=NV: V
bl S 5 450
Sl Sl ccdliie glaey S 55 L ane (ganolis ¢l
(USAI.Chicago.SPSS  Inc) SPSS ¢ Ll
(P<+/+0) Jls sme o s tHtest O3l 3V il ps

A eala

laasly
Wle) TS s S5 plesly cBl Sk
(rf i + 2 5S0E) 0 058 (ol (2l
03,5 5 (RS ala) Y o5 5 z9) ) 055 4 o
gl 53 s il GBI (s eSS aald) ¥
Cromad ASL e Sl gme OOl (glyls (P</00)
oS S3L,3) Vo5 P glaey S 55 0 SIS e
(JE8) ) o584 Cand (Ml J gl il 50550
(ol o sSolS dals) ¥ oy S 5 (a8 uals) ¥ o3 S
Sl gy P<e/00) mhaw o andls L15
Calyo) Vo5 F Glaes S 0k il e by pme
Yoo S 4 e (Ol dpalaal Oy oS
+ 2 5S3LE) 0 05 S 5 (Lo 5595 55 il 0 S 3L )
Vios,S o SRl ol s el () (e 5555 5!
Gy ) M Kos wis Vo Sew |y Oseppe &

Dsgme 3y e S S8bos e g g sl

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

VYA 5 5 sl 5 /Y ojled / oadia Jl

L ilosl 550 ciliies slaes S 55 el SOL o
Sl 03l Ol 1 ool e Sl iS 5 esy UL
alisee L;Léa‘j; BE) L_)'“‘Jg"t‘-’ J'.'.‘J"" Sd=s Cpomat
oJUJC)L:Lde)\JL;'\MQ\ﬁJG J%o}ﬁmw
0 o}; :(L;‘Z..vL.:'J ML&:)Y’ O}Jf BE J'i‘J} r.>=>- ]
sS C,.:%LLJA LSLMJ; B (a.L..f& L;:‘k'l" da}:ﬂlﬁ)
SalS JES ey S W G Sy sl 2l
el 03ls OLES (P<e/40) Sold s

Jﬁ.}‘f.w‘ oS &;A.éli).) ‘5L&e_jj§ B J“‘JKJL’. v»
0 e); 9 (L;.:JLL.) .LAL.Z) Y 6_5)§ )\ JL.';.;J L;QS
J‘JL;J&A C)‘M Qf'i‘ Lol S (av\...:J L;’.'.Jl.ib Lf}lsbtg)
L$:'~'L~'«'> dﬁ};’SbLf) 0 ‘(L;.:J.l:".) J\ALJ:) Y LSL"‘°_5J§
“ Q‘M.w.v Jﬁb‘j«'ﬂ:‘ oS gL\_'%LL)J LSL“°_9J§ 9 (o.l.:«':
ooly OLis (P</00) (gols pms ials J 28 05 S
05 Slo g sad e Glle slaws omen Lol
6[.&4_5J§ LY C.mm.’ dﬁ)\flm‘ okiS @L;)J 6[.&&_5;
Uil e als e sSslS) 0 5 (Lnbs aald) T
ol ails (P<e/00) (6505 pns

55 2 HSL sl sbdie Gl sl
GoF Ol S e ¥ Cdeas J sl xal sais 3L s
o Cand ol Dol e 5555 Al
Ji.:b aa Y [GENVTY) wua ¥ gj‘l‘ ﬁopko LY Jéjjf
L dseal gl Osas 58 555555 5l Gio3 5l dm
5 o olssed) (7 Jad) sl Olas s S dl s

(Y3 asSes See sl

Sow

Oy Jgenl gl oS Sl s glaes S 55 O3
ol cpl 5 s anl (il ey § sl 4

d;g;;t,w.uciﬁ les ()}U}AAS‘_;A)JfJJ

(A ol S o) 548

Vos 8 You,8 Yoy Fou8 005 Foyf ey S

il 3 0l Sile acslie (s g3
(P</00) Lo 585k aals 5 J 28 dals (J 55 05 S b s e LDt sdimsgli®
Al esls JAsled sl éUg;-iJ:ilf o) gy Laesls

o 3V 58 slees S 53 O sl o Ol
pslpal oS Cilys ol Glaipe 53 oo
S L) Yooy 8 S (Sl ire a3l
(e 555 52 ot 2 552N 0 05,5 5 (L 555 570 o
(o 3 J34) 313 L5 (P<e/+0)
gl op o ke 1 odal s S (Y Jgu

Al p S5 i 03l o Sl se o

: 3 - % \
1393 £
100 3

N S »

A ANEYE/ A [BE-IARYEY
A NAYTE VARX (J):S..Uhl.i)\’oj;
A YR, (g3 o) Y o5 S

A NEEE D (o o sSHD) ¥ oy S
A Tevekey (550 okt o 5SAS) 005§
A TanarEga. (53553 5ot 3 ) 05 5
A TR U e s st 3 2D Y s S

Wld) F ooy, 8 s(JmSaals) Yes S o(JmS)es,S Loslsme SOl °
(P<t/40) (L sSalS

(A i f58)

Vo3  Yos,S Yo 8 oy 5 Oes,8  Foy S VoS

e 53 8 el o Ll i anglie (a5
(P</00) Lo sSsS aali 5 J 8 aals J 25 03,5 b s me bl smsiles
Ll o3l kel 3kl (sl £ Kile Sy goots Lol

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

WY /ol sl b ge ol Sl Canglie 53 S Yy Jgssl sl 25

U, 5 e

Coplom sl 0l O 25 2 5 Ol oledl
(ool ey Al ys S J s N ol
Osfwlsn 5 Goofd gloadly chle 8 Ks
P LN PN T R O
o R S o B S STy -3 TP

(1)) il e

e 1y Sl inn il 31 bl aelsl 55 O
S Ay bl b e Ol b dals o5 S
Ol Cow Sllp= s Jgslmal VL Loles
23 5 AL Al DA (Sh) g eSS Saed
05 il sl sl Canslie Ll amt
0 g med 4 (YV0) WSl s by Ol

cble 5 Sl ys pa olab Olss gl

slass g (glo o slad sho e sldas (Cae o do i 1 I SO ﬁl}?f’."'“wbﬁ‘%r’-"'j‘ ool iy fakad " Jg=

b 2l e S ge 53 W S 2l

Araas o gladshe Glaeslas Sl e IS S e . .

s glaey

oIS Sleryr S fa sl S fo e

Y AND FESY/YRF VD YATESY YA /YA Js
Yo /0 AVY FESYOET AN AZALE=ARTN YY /YT J2S aals
VANV YT VY0 FEY VY0 YV N4 55 Aals
YeNE A FE5 /027104 VXS A£G ol o gSoS dals
VANE T4 YT /A RYAREYAN MAEVALN! 535 b a SAE (V) 5 05 S
VAV /OPY YR¥ TR Y VAR EAR 2 Y/ 555 50 bt ol (V) g 5 055
V4/5E 4 /OAS Ve v a0 ) fakeNa¥ YA AP ool bt e 533 53 b 3 2l () 5 05 8

&g gl e gl st

Yoy, 8 Yoy, 8 You,& Foy,8 003,58 Foy 8 Vou S

osle il 53 (8o s (o s s slaad - Kle acylis (& 5 503
F s 5 (UmS dali) ¥ s 8 (U 28) Vou S b ls e Cidlestl sdimsilis”
oals ialed skl (slastet  Kils &y goots aosls (P<e/00)( o 555l sl

Ll
23 ot G T G55 el 0i 1S oS s o iy
S ol Jm s pl kS Wl 0 SIS s
danly 4 Gha sl 0,8 Il Sl e S
el G 5 el gl Sl
ol el OF Jlisa 5 edd 3L 5 b b

Sl przmen 5 azeale 5 US55 S sdl Zuaslis

P</i0) o 555kS aals 5 J 28 dali (J 55 05 S Ll me LDl *

(s o ) S ol enm

Vo3 8 You 8 You 8 Fopf 0098 Foy 8 Ve S

ool Sl 3 Sl e S0los ailin (2 S35l
JaL) ¥ o3 8 5 (U5 AalD) Y a3 8 (U9 Y 65,5 s e Cidlt] sasilis”
ol [iled bl (sl £ Kke &y oty baosls (P</00) (Lo 55518

Lo

sl il Oge)sm L oS Gl asiie b a
Glaodi ;S dady & O SIS 5 0w sl )
oy 4 ol Sl &S 353 0 65 b 3555l
2 Gy Sde 5 O gledly CBE O

(YY) S o Jos dzen O gy ) 2 e

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

VYA 5 5 sl 5 /Y ojled / oadia Jl

cse b/ Y

XY 35800 53 1.5 Caled Slos

@) (o)

S ks il Sl sl slad s 555 (S b

ey g Ol Il Cel bl bl gaen

ol glmo Slaise 53 HSSL o5 S S bl (Vs
(LS st slad s g 59) okt il sl T o3 8 (0 b LSO sk e sS3LE aLs ¥ o35 (W anb e, SOL) U5 ) 058 (il
(S0 b sad s oy 50) 0d (s (o535 0 03 5 (&

(S by sdsha cwglie) Ol s Jsesl il g0y 8 oS 3L 3V 57 "";GJ g b sl Gl 02 o5 CsSes S plal (Y sl

5 sl Caslie Ll el ssh e S
P S Sl J sl (TY) s e 0
GLUT4 Ulps 5 ol 03ls olis ldlas 51 s
St edd (@ sSS plms Glaise U
SeSI ST g5 Ll adl (YA) aS e
(Y 38 gt ot sied O e J 23l ol
oo 5 by Al e ol s s
Sl Jasl mal edeSilys glaes S s f
b ald o S 4 1 e SR

sls ol
Saaaly o Ol Jaslaal S a0 hie
53 W S5 5l 0k fS siusa G555l slaeds S

A0 A3 o 50 05 oo gl Ol s

ok S Sl ol Ol Sldlee &S L
sl Lol B s Jgl il (555 5
Sldshe cla 5, Shee sl 5 03 S5e Jby
055l b Ll (V) ol de SO sl
Sl Sae OF 5955 e 5l Sl b VL
by Sole arws 5 sl Cuaplis sl o
Bbs = eSS 6y S 3 (YF 5 YO) sl S
Ol s el 03,8 & o 1y (g 2 g5 S

3y 13 _gime ks ol anllas ol 53 Ao a3l
b lea..u Sl osls ol Olllae 51 &
Rl (Kl by eSS (g danly 4 055
S GLUTE s ool pae fialS Csl a5 bl
Szl 53 (il 4wl S8 BL )

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

VO /d'-'v\._g.: éuu‘f Ja|f<ﬂ.; C,.A}LE.AJ.: Q‘)‘J Jﬁé‘jﬁ»‘ﬂ

U, 5 e

5 sl Swslie OF sy 5 s il slad she
22 S 53 pedlSe 35 s O el e Sl
et 5 555 el Slaeli ;S (galanly 4 ans ]
GLUTA , GLUTL 5, bed,S
Y 5T 5d 0 s S il

Wl Gl Slislie dewge L5 mls o
S5 eakal 05 55 Jgsl il Vb sl o
Sl ol ot Vb el e &S
Ceslae Dbrs Sl s b ol
AFY) 558 Culem cllodd s 5 od 5ol

Sh s Jasl gl &8 sl enls OLS asdlles o
STZ Jlie s I Sl sl gladshe i u 55
b oSS oS 5 b dald s S 4 o
il 035 S sl St s eld
oS il os S s Wl SSL sl slad sl Gllas
ada ¥ Odeas S osle Dbl 53 i glalse 58
Wag 028 b |y O STZ y5 5l J8
¥oonl pedle & a5 S 4 i 1 (ols e sl
Osoo58 STZ Gooy 5l dm Kos wnin ¥ Sdowy cazia
NSNS PP IR IR GG P TR PeE S

o SO S 08 S e Ul Ll
A3 in oA Sl b glad e cbli- s s
Ol ol o 55 sl ladshe aue 5 53 5 005
A2l g 55

Mg STZ by edd bl el s
dl b ol 5 dms e SRl ST Sadsl,
e e s SeSIET Gl T oas
OA) 25 S gl slad sl

ol ol o5 planil Slalllas ll s s o iy
5L B Glast BT gls S bl s

2 Il (Sag s Gles| BT Shs ol

sl ek, S 4 sl esls Ol Sl
5 W gladshe 53 W SOL gl slad hor o Dle
33 sl il 8 358 o 55l ol iy Lledd G315
reedS RPN S Lol ol Sl sl slad s
cis ol el OF Jlse 5 il S
T gladshe 53 b cpe s Lol 3 o o sl
s 5 Jsho J5ls oods als el Wl S
(V) 50 0SS 5 Jles sl O

walsl 55 5 CGMP (g31lely Eaol 055 2l cpioman
Lyl i ol ssi 0 (PKG)G LS s cJlas
@ odtly ey Dlaazs s JUS U s sl
S 3 Ol Jlsa &S oas (KATP)ATP
oS GJLS Dl st 5L el Y g0
eeedS SRl L e Jlad U5 4 sl s Jlsansy 5o
Ol w5 Ol SRl el (sl g5
(V) 55 00

SIsd 058 sabals & ol il J= e
Ghls Al A w55, ol JeeS 55 dn
BY ;;\ﬂ SIS, 5 ey L5.,\.J.:,.S\L;J PR
JeSoodes Sgd OJsoden @51 Zibos (gams
e IGIP US| IS W] PP SEN R U [P VR I S g e
A aadllas ol 3 Ll LOVA) Al 55 5% 2
il el Jgnl il OF 55 &S amnslSa iy oo
S O g5 58 (G0iS 3L 53 gloes S o sl p e
Sl blre iy ol edd mbs aals 4
e 5 Ogep 58 Vb HlRe a5 o el s slie
slee G 03 Ososn Gy s eslind Ol
Ol o3 O LI L el &S AL el
osls Ol llas aS |2 (Y0) sl S50 Waes S
s 8es Dl Lol O35 il VL ol 45

33 sl 0,8 05 Oly LralS danly 4 o sl

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

VYA 5 5 sl 5 /Y ojled / oadia Jl

s bl W8

Vb slases 55 Jasl il i Osas98 &35 4
L3 Bl el sl ceglie B0 s
G5 Ol T S Olpeny e 5 bl 53 0
Hlae s IS by gladbe iy o5
P e B s 008 S e s g
ulad g Wl g b (solaw 3l (5Kt

Gd el 5 el S e Gl onl b
e 5 0L i el (S5 sl
Solas gl O, ol Lgﬁf)lgdu. sl Ol
,;;J,fu,aw): @b)sjajl&

23 G shay Olyea dlg e Sidn il rmmes
oo s b sl 558 uﬂllei. Sl Ol s s
SES S S Olse o s sl et
il Goler (BTN 5 L s Al S
335 )84 oSl 3l 555 ol 4

O eslad Ol s ge GlaCus gl 4 a4 L
ol > Sl sl Sd b o s 5l S
u."»l.ad}:ﬁakfjj 31 eslized Lkee R ol axlas
L glade i s e el 5 SSE o S
S sl 25d SL lade S o

A el 5 S s 558 e

PIESE R u-:‘.:.w

OV gs Glacslo 51 il oo p3Y Wlas O 6

@ ails (3led Olwlo 348 5 Dliod S 5o p s

plonil sz p3Y (slanie o 3led (S o ke oK1

ipled S5 logans ilos gad wal 3 1y 2ass ol
References:

ail> (g5, 351 Phenolic hydroxyl «5 S L.l
25T GadGsl, i onl @ s il e A5l A
JeeSaodon S8 0555d @51 Sy amd o
(FF) L 5b e i

S Bl dpsl il ol cp) S84 nl il
Sk OpmldanSTy Jlis 3 Wl SO sl slad sl
slossy s DNA & bys slacs 55 ¢l s
05,5 Jleb b 03l osdhens e Cablos 5l
2 s BOSI ST 4 sdasial ule
5 (SOD) 56 gomes oSl s S| 5T (5005
@S sladle 3 ) (GPX) Slaest, 056,18
) 1S o 65 mils

302 I3l el g 5 | ST 50 e o i
5 Oy pl SE a5 S sl slad s
Bel-xl 5 BCI-2 e s 5T 5T slacss 0o )53
Sadshe Soo 5 Gmgyn] 3 el s AL
(T0) &S o (5,5 sl SOl sy

T sbdlsly IS5 5 S IS 3 LS e
52 0l ells ams s Yl WJgsl gl bug
BT GadCsly sy slaiSly (sile i
iz s Slee oy AU s e oS Ll
e INK 5 P38 EPK (e 3LS 555
(7Y s ey oo

B3 oS 5 AS Sliie b sl gadllas S ol
OF Gedowd ol oo 355lwd e 35l Jliean
e Oopn (s e OB Gl 4 oS e

OlF s 5 28 2y alaly oy (Olew 5 J gl 2l

1.Kuzuya T, Nakagawa Y, satoh J, et al. Report
of the committee on the classification and
diagnostic criteria of diabetes mellitus.
Diabetes Res Clin Pract 2002; 55: 65-85.

2.bahreini F, Mohaddes Ardebili SM, Farajnia

S, et al. A study on association of SNP-43
polymorphism in Calpain-10 gene with type 2
diabetes mellitus in the population of Eastern
Azerbaijan province. ISMJ 2012; 15: 35-41.
3.Mohamad AK, Bierhaus A, Schiekofer S, et

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

VWY /b sl bge pl 0L Canglin 55 O Yy Jgasl el 2

U, 5 e

al. The role of oxidative stress and NF-
kappaB activation in late  diabetic
complications. Biofactors 1999; 10: 157-67.

4.Barbera A, Gomis RR, Parts N, et al.
Tungstate is an effective antidiabetic agent in
streptozotocin-induced diabetic rats: a long-
term study. Diabetologia 2001; 44: 507-13.

5Ho E, Bray TM. Antioxidants, NFKB
activation, and diabetogenesis. Pol Soc Exp
Biol Med 1999; 22: 205-13.

6.Maritim AC, Sanders RA, Watkins JB 3rd.
Diabetes, oxidative stress, and antioxidants: a
review. J Biochem Mol Toxicol 2003;
17: 24-38.

7.Evans JL, Goldfine LD, Maddux BA, et al.
Oxidative stress and stress- activated
signaling pathways: a unifying hypothesis of
type 2 diabetes. Endocr Rev 2002;
23:599-622.

8.Brownlee M. Biochemistry and molecular cell
biology of diabetic complications. Nature
2001; 414:813-20.

9.Wild S, Roglic K, Green A, et al. Global
prevalence of diabetes: estimates for the year
2000 and projections for 2030. Diabetes Care
2004; 27: 1047-53.

10.0Ordonez P, Moreno M, Alonso M, et al. 17
beta-Estradiol and/or progesterone protect
from insulin resistance in STZ-induced
diabetic rats. J Steroid Biochem Mol Biol
2008; 111: 287-94.

11.Alonso A, Fernandez R, Moreno M, et al.
Positive effects of 17 beta-estradiol on insulin
sensitivity in aged ovariectomized female rats. J
Gerontol A Biol Sci Med Sci 2006: 61: 419-26 .

12.Taylor C. Blood Suger and Menopause-
Recognize the Early Signs of Menopause
Imbalances. (Accessed in Oct 22, 2012, at
http://ezinearticles.com/?Blood-Sugar-and-
Menopause---Recognize-the-Early-Signs-of-
Menopause-Imbalances&id=223162).

13.Bertolotti M, Spady DK. Effect of
hypocholesterolemic doses of 17 alpha-
ethinyl estradiol on cholesterol balance in
liver and extrahepatic tissues. J Lipid Res
1996; 37: 1812-22.

14.Ahmadi R, Oryan Sh. Effects of
ovariectomy or orchidectomy and estradiol
valerate or testosterone enanthate replacement
on serum insulin in rats. Pak J Biol Sci 2008;

11: 306-8.

15.Ganesan K, Bulachandran C, Manohar BM,
et al. Comparative studies on the interplay of
testosterone, estrogen and progesterone in
collagen induced arthritis in rats. Bone 2008;

43: 758-65.

16.Luo Y, Kaur C, Ling EA. Neuronal and glial
response in  the rat  hypothalamus-
neurchypophysis complex with
streptozotocin-induced diabetes. Brain Res
2002; 925: 42-54.

17.Noorafshan A, Esmaiel-Zadeh B,
Bahmanpoor S, et al. A Stereological Study
on the Liver in the Early Stages of
Streptozotocin-Induced Diabetes Mellitus in
Rats. J Med Res 2005; 2: 10-9.

18.Hamden K, Carreau S, Boujbiha MA, et al.
Hyperglycaemia,  stress  oxidant, liver
dysfunction and histological changes in
diabetic male rat pancreas and liver:
protective effect of 17B-estradiol. Steroids
2008; 73: 495-501.

19.Heidari Z, Mahmoudzadeh Sagheb HR,
Dezfoulian AR, et al. A stereological analysis
of renal glomeruli following chronic lead
intoxication in rat during a continuos period
of 8 weeks. Acta Med Iranica 2002; 40: 73-8.

20.Gonzalez C, Alonso A, Grueso NA, et al.
Role of 17B-estradiol administration on
insulin sensivity in the rat: implications for
the insulin receptor. Steroids 2002; 67: 993-
1005.

21.Gonzalez C, Alonso A, Alvarez N, et al.
Role of 17B-estradiol and/or progesterone on
insulin sensivity in the rat: implications
during pregnancy. J Endocrinol 2000; 166:
283-91.

22.Nadal A, Alonso-Magdalena P, Soriano S, et
al. The pancreatic beta-cell as a target of
estrogens and xenoestrogens: Implications for
blood glucose homeostasis and diabetes. Mol
Cell Endocrinol 2009; 304: 63-8.

23.Barros RP, Machado UF, Warner M, et al.
Muscle GLUT4 regulation by estrogen
receptors ERbeta and ERalpha. Proc Natl
Acad Sci U S A 2006; 103: 1605-8.

24.Livingstone C, Collison M. Sex steroids and
insulin resistance. Clin Sci 2002; 102: 151-66.

25.Ding EL, Song Y, Manson JE, et al. Plasma
sex steroid hormones and risk of developing
type 2 diabetes in women: a prospective
study. Diabetologia 2007; 50: 2076-84.

26.Godsland IF. Oestrogens and insulin
secretion. Diabetologia 2005; 48: 2213-20.

27.Barros RP, Machado UF, Gustafsson JA.
Estrogen receptors: new players in diabetes
mellitus. Trends Mol Med 2006; 12: 425-31.

28.Liang Y, Che X, Osbome M, et al.
Topiramate ameliorates hyperglycaemic and
improves glucose-stimulated insulin release in

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

VYA 5 5 sl 5 /Y ojled / oadia Jl

ZDF rats and db/db mice. Diabetes Obes
Metab 2005; 7: 360-9.

29.Saengsirisuwan V, Perez FR, Kinnick TR, et
al. Effects of exercise training and antioxidant
R-ALA on glucose transport in insulin-
sensitive rat skeletal muscle. J Appl Physiol
2002; 92: 50-8.

30.Alonso-Magdalena P, Ropero AB, Carrera
MP, et al. Pancreatic insulin content
regulation by the estrogen receptor ERalpha.
PLoS One 2008; 3: e2069.

31.Ropero AB, Soria B, Nadal A. A
nonclassical estrogen membrane receptor
triggers rapid differential actions in the
endocrine pancreas. Mol Endocrinol 2002; 16:
497-505.

32.Garcia-Arencibia M, Molero S, Davila N, et
al. 17p-estradiol transcriptionally represses
human insulin receptor gene expression
causing cellular insulin resistance. Leuk Res

2005; 29: 79-87.

33.Prokai-Tatrai k, Perjesi P, Rivera-Portalatin
NM, et al. Mechanistic investigations on the
antioxidant action of a neuroprotective
estrogen derivative. Steroids 2007; 73: 280-8.

34.Bednark-Tupikowska G, Tworowska,
Jedrychowska |, et al. Effects of oestradiol
and oestroprogestin on erythrocyte
antioxidative enzyme system activity in
postmenopausal women. Clin Endocrinol
2006; 64: 463-8.

35.Florian M, Magder S. Estrogen decreases
TNF-a and oxidized LDL induced apoptosis
in endothelial cells. Steroids 2008; 73: 47-58.

36.Feng Z, zhang JT. Long-term melatonin or
17B-estradiol  supplementation  alleviates
oxidative stress in ovariectomized adult rats.
Free Radic Biol Med 2005; 39:195-204.

http://bpums.ac.ir


https://ismj.bpums.ac.ir/article-1-517-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-05-16 ]

ISMJ 2014; 17(2): 107-119

Original Article
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Abstract
Background: Diabetes mellitus (DM) is the most common metabolic disorder, with defective insulin
secretion or insulin receptor function, or both. We examined the protective effect of estradiol against the
destruction of pancreatic B-cells by streptozotocin (STZ).
Material and Methods: This empirical research involved 56 adult female rats (180-200 g) randomized to:
group 1, food and water; group 2, olive oil injection; group 3, STZ-induced DM; group 4, castrated rats;
group 5, gonadectomy + STZ; group 6, gonadal hormone + STZ; group 7, gonadal hormone + STZ +
gonadal hormone. Estradiol valerate was injected intramuscularly (5 mg/kg in group 6, 4 weeks before
DM induction, and 5 mg/kg in group 7, 4 weeks before and 2 weeks after DM). Diabetes was induced by
60 mg/kg, intraperitoneal STZ (STZ; 20130 Sigma-Aldrich) in citrate buffer. Data were analyzed using
SPSS 16 software.
Results: In groups 6 and 7 (estradiol) blood glucose was higher than in groups 3and 5 and in group 7 was
significantly higher (P < 0.05). Groups 6 and 7 also had higher serum insulin concentrations (P < 0.05)
and absolute numbers of islet cells (P< 0.05) compared to groups 3 and 5.
Conclusion: Estradiol exerted a protective effect against early STZ-induced apoptotic damage to
pancreatic p-cells.
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