Downloaded from http://journals.tums.ac.ir/ on Sunday, April 15, 2012

FEF-IVE PG gt & o placke P4 050 15 o5 Sy posle oKl o Sy 0uSitils dhas

Cald Sl Cdluin (ol ouo (Wge (lesd (SWJgSgd B (50351 9 Cumiggl (w52 5598 axlllao
On0y9%0 i loy3 9 (52525

WAEY Ll sl TP e Sl 6
FRYLEN

3

— “)U"')M oS “Ja)ﬁ L
33,8 e G esle Jls olaas o 51 0y ples S ool (S b IO G il e g 4 T b il el cosly i 5 gl

aslae ol G Lol bs Ol O3 JJ:AS@\) slagsls 51 e gine AL o )00 53 S5e Julse

.. Lo . L. - . . ‘. PO . . L 09,5
03 e gte 013 g B Ol e 5 2bs o) e glad S w85 Sl kS s 2 sileadd
P P St Gt i 3 S a5l 095 =T
09,5 aw 53 ( \V+=Y\+) Sprague-Dawley 3155 Il esle oy s Y& SlUaS vy o B0 05 as) Sl
4'_< CJ_( )_’é > e o @JJ/aLCL'/:‘j‘jf:(//%/_,.(ﬂjj@

\‘Omg/kg ‘_;_1Jf\_.u¢) Lr)ﬂ}v): 6uajj§J) SR ‘UJUQ.A (w.c))mba.x&qb): &Jlﬂé}dbl{} sJ}L\S)

o595 0Lk 53 i Jles Al IS g 0 s ey 52 Y v emg/kg/day L o 05,5 55 5 obs e 5555 55 il cta ) ctea )l oSHD (S jal U CEDS

S35 AN Sy So L e 3loslol a3l g T el s 5 g 25 by 2] e
Sl Sl 3 2alS 5 Glid o3, b 53 [ialS o 28 05 S w0 o caadil . L5 S axllles (TEM)

g;".._:l_ibojjj)b‘p(l)<'/"\ jP<'/'\ ‘f—rjj'?*—!))bg."*‘nglij°JJ§)>‘OTCE~‘J‘>UOJ)JL5L‘EQ5L,}JJ§?‘
ajj_f): C,._.‘._Mrj)\ V._AAM._J“’:;:\N 6‘._.&\_{»‘.3_:‘ .Jﬁ)\}k;lmﬂ@)“)<'/'a))\>@m g_,.JJJAJ L'}:a)}é}'.aba.,\.iﬁ)lﬁ):
kSl b S5 by ek JSEIL 5 i sl @ Bl 05 S 4l e sie b s B0l s Lo

dﬂf“-":‘"’-*JJf s o S 53 Dless 3550 Sl bags S s (glalias S 0ds L 5 slde 2SS
"
e sl V) kS el i s s 8

5 Sl GSLILN slaas 28l 0T 053 gla Lss Soe sl 5 Blas o3 5 Coslies 3 J2alS Csl cubs
5 cé 1 a3l 0y S o S pals 0 ASTESS came gyl oSS
LS ("M.)" G5t o)lse 53 g Lol oo ey sate L Olagsi nlis Olslag 53 .55 5 o OI (g lle o8 3 a3l 0y 8 ¢ S5l | _;)‘u .‘
o

DRV -YAVYOAL il

W e 88 e ) (Blad 03 (Olhas (ulis S guklST lalS”  email: p.pournaghi@gmail.com

ol sl L s ol Lt Silis 5 Sl e S e doalde

O gla gt 5 La0l )l plad s Sy s S S 3,0 W ) ey S L (Diabetes mellitus) (A3 Cubs

(Slrs Bl ke cls (o)l Sl Tl 138 3t
(B m B slaslen (SS a5 lagoban (Sl
I PR T OIS Slaelll 53 05 5 s slagsslen
e 5l S8 Olgea O 515 anliS 0U5 iz 3 Ses 5 (5 a0
3, Shos 53 NS o go il 3 e 03 LRSS RESTS
Fob (oS s (il Sl 5 i dhes Sl Oless
e 5355 e 33,8 e I8 K phe b Al 5 Sl
So SIS e ST=Y 515555 50 Jte G2ie (Streptozotocin)

O ey Cobs sl Cgr oSl AT sl gl

Syl g s aulisl g b ciw b 3l as cl S gl
Cadl gl g S SO olew ol Gl glis 5 5l
e (WHO) Sl cdlg Oloslu 5 3d o0 o gues Laglll!
Cmls an Se Slgr il 5o S8 Osdee WY 51l Sl o3
i U 5 Oskea Yo ey YoXO Jlaw B Ol ol oS At (i3
to g Lol e Rl i U Ok YR 4 YT
sl 3l esle ol ay amelor o, 31 (il S i S el
Jlanul ol (lay 5SB sy 5 (S 2368 ka5 5
— o S sl slasslan S Bl dald ol (LS

P9 o F 0 )las B9 0,00 s Kty psle olCiils o Ky 0aCiils alno


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ on Sunday, April 15, 2012

vEV OllSes 5 A b

S IS e 0 035 0,5 5k m bl 4 S s YO Ol s
Ml e € 058 SIS o & 5 3 S slowl Ealis i
WDl 55 5l ey A G SR Ol 4 555 3L Ol
oo a Mk 5 Of 5 et olils S s sla il 4 Ll
G5 3 e el YA L3 S 15 Lol Ll s sl
0353 Olyan 5 odel Josts (65055 s 51 e 5505 550 2l
i WOl el 05503 Ol oS placs, s (6 :Seslul Lol
Sysmn aeallan ool 53 g edd O gue s 5 Yoomg/dl
3o el S50 3IM ey, S glac, VS 15 eslin
S8 S (lain slgr o)93 53) 355 0F Sods 4 «ulis sl
A llas Veemg e L (sl 3 S e Dl g g 5iie)
(Gdrs 515L8) (Sl Spsmo am ailiss |y 0 055 0 S LS
sb) b 51 505 V) JibesT o5 pledl 5l g 3 S 3L
s eds 2SOl 3l 13 alwsas 03,5 4w s slas; (ol
IS YS9 50 s aS plac ) Conly Coons OIS s
s Y A0S 5SS Jakoe 53 5 I cdiils 13 i
L3 ol 5a, Lor S pH VY LM 3L Sland Lol
YoF Doty 7 gl donST 5 gl 5113 5 ot slas o
Seslial by 6 - SOT Jool o ploil 51 ey i S 515 el
ALl s S (TAAB, England) ;L) ;3 Lads sad o siou
£33 Sl gl sy a5 05 S 10 (S 5E e gl
A0 S (65l S5 b 0us 5 Lo (Zeiss, Germany)
Wl b b slad S 58 51 s pail Po Ve SEL G 8 sl
5 Slal sl b o3l S5l ey 5 e by S 655 4
Philips, the ) )5 S, SN Sus o by e Sl 2w
(sl J-:sui (sl_?;,l Cgr LS e, ATKV > (Netherlands
sdoal sty (slaesls s o3l 4/) ool 5 SAS (bl ke
Jl58le = 5> Student’s t-test O3l L (S e gh 50 Dlalllas
o Ol 0=1/00 5 LS 0T Laes S T35 o oS e

Al an § b s gyls s
Laeisls

Ol sy Jb- 53 Gad S8 SB35 s i 5S 0 S

& > (Zona pellucida) Blak o3 5 L odd ) geamme S g5l 45 31

JFe o s oF oylass FT 0,90 ol Kipy psle Sl ¢ Kb gy 0dSiils alzeo

e s idom Sl Gl slad S Sl e s G
o s slal Sl esle i e (ol el 3 sd e ealind
Sl S-S 5 S (Metformin) ye ) séte v..ﬂda ol
Bgd g pae Sl Ol 45 S Sl g SIS (gedias talS
Sl Laplbl s s Sl 5l (shas game Lo 5 5ls ol S
2 35555 H SRalS Sl asile a8 s e Jools il
i alS G 5 55sSUS Rl 5 A8 glcaw sla
b S8 Ol il s ey, iy gbdhe by SIS
e S e Sy nea o s e glad e
el Sl e DS Ul O s s
s Shos a5 Culis e 3 alie VAT YooY 5144V cladla
(dee ol 53 S s el eden, Ol 4 B G 3
o 3 Shas GaE 5 by o p w eld Ol LY LB
05 yies Olades Cyp e edasilis Cllae ul Llatls p esle
R ST P U U PN || PO SO PNRCIUN [PEOVS SN
S LT S b 555 gt b OT Olays 5 o2 ol
SRS S s ol e s Sladllas JLS s andlas ol !
Ored 2baasls Ul Ol 5 esle ior (6 50LL » 2abs It

S S boa Olslew 5o g Lol 3 sl 55 e site

003 0By
3152 db o3l Oy e e TP sl 3liaalllae ol s

Sl Ul g s eslizad <f1§ \WWe=Y\+ O35 L) Sprague-Dawley
S pals 028> AT Sl )5 5 IS S 0
S pla i 53 gl 035 an St U 5 g el o2
2 el s U B oler sbaes S 0 las sy
o 4 e L2005 3 S he Sl callas ol Jsb ol
VSl - bt a5 R0 Sy, TTEY € sles L g
Loy Sl 3 ey sdoms O3 L1 5 O a3 (6,116 wel
€ 05,8 Lidd & (G VY 0,5 a5 S 13
el slac, Mooy S 5 abs lacs,; Doy S od 28 sl
Sl slac) 5 wanbs LAl (gl ey site L e300l o
Sigma, ) o 5555 5% el Jlms Jb G G LM 5D slaes S

apH YO L +NM 5L Ol x5 0d J> (St. Louis, MO, USA


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ on Sunday, April 15, 2012

o b su Glse (iladS sla 558 ik (gouy 5 s s] i s9 llbs YFA

b 0,8 Glad 5m U5 50 Gliad os p Cslbis oS 5ls LIS
sl Sl s (FFr e L85 L) F/0AE/YYmm
Al 53 2SS s sl sline b b s S
s Sle 5 5 Blad 03 sl 2 /FORNY Olis (go3
ey G Bl sbay o Al 3 OT 055 la s S
Lo s gms (bl I 5l e sl opl 3 0dd 2eS J 1S 6 S
Sl 3,50 5 g P<e/o) 0le S sy Gl Sl 5,56 53)
23 Sl Dl 2 LSl P /e o) s L g5 Ko slias
oS 5 s S slias 4 IS e 8w S mbs o5 S
Sxdn b 655 S S GLSLll D)0 4 LS s2e Lo
Ol Ol ol copl e sdhe LAl eds e Slalies STL 5 (ST
L (Ballooning of cristae) ki, S Ods 59l cll s g ,08 sie
Ol 1, (ntracristal swelling) olig S° =1 g5 Ksole w
(2ld 05,5 Slatawssl 0555 Dl st slaaig sl 0
St (s sla (¥ IS2) as s IS a5 S 5 5eST e
il sl ool wblie 53 Comngsl Bl s Slaails PRy

2y WSS Sl

S S5 o058 e tomeo s b eddOls 2o oS
Omeosie Lol QLI I o ads 5o 5l &S e, Sldess
95 S gyl Bl bl Cla s os 1y a8 sl OLis (Uin s oS Olays

S (s 0s S banlie 55 5 S JxSTey SThalis

S 05 S g ) S 3 e i S ISy Sn Y - IS

g on 0y (L) ooy g Ak Nz 9 VD) (5545 g S5

oA abl~| (Corona radiata) sl U slad s Law 3 WJ S
sdorr 5 ol jsbay Sl SLBE ol 26 glad sl 55
o Lol b 5 sl VL] 5 LU e s> Gilid o3 4
&91_54: DBl Zes 1y 0,5 ) s edali . |6 T—23
03,5 55 gyl 5 et 26 sl 31 e sy S
S e by gn aallan () JSC2) 50 odalinn LB 505 4 o
S oy, 8 slad s S s Glas o, Gl s oS als OLES
la s Son sl (5 Siks 5 (FFr e Ll 5 L) O/F v /\ $mm
D s 3 25 VIOV B 03 e e Sl 8
L S slasulisl Syse an Lag S s dam sl 5|
53 (Y JK38) Kas edis jasiis (Crista) slaliny ST L 5 (6 o
DS 3 5 150 o sk TaS s Ll Sl 5
ol Dy s plad 53 S e o> Lagg S g
Cladas Olpe Comiias UG 65lsm 5 leas slaobentle
(T JSC8) L g oSy (g on b oDl 2
o) G Sad S8 w8 o iR 055
a5l Ol (s g el Dlie Culs 4 e 5550 el G5 LS
3 PSSl S 05,8 b anlie 3 oyl LI Bl o3
s Sl 03 sl slad 2U S sl g el SoST
3 S S a5l a3 5 Sk o ladlasl Oslszs )
S shy pe aadllas (1 IS2) s g a8 S alolb 50 CBladi o3 5

3 @P) DU 63 oy (00€) Commggl 51 (9,5 B E y Ko 2N - JS3
IS 05 8 5 Slhess J<I8 K 3 (CRO) (slad - b glad shos

V9 a0 oF 0lass £ 0,00 i Xy psle olKils o gy 0aCiils alns

WWW.SID.ir


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ on Sunday, April 15, 2012

Y OblKas 5 i by

3 ZP) U 3 =y (00C) Comu gl 51 59 I SBIF 5 Ko 20 - JS3
L edsObys 0y 8 5 Sliess 558 S )3 (CRO) slad zb sldse
03 o Lad g ol o 58 5 2l 51 8 sad s o alol o site

ol 4Bl 2alS AL 05 4 o (DS

A})j)" w\’}‘&ﬁ*w}‘w&};ﬁ‘ J‘;JJS.:GZ'\—JSJ
Jﬂe@lﬁQbL@i"b}Jﬁ\g(M) é)ﬁﬁk.wjﬂage-\-ﬁbh)b

.:A;@ >N ‘J‘-lﬂ: BJ;QM;@S;‘;H(L) W*W&u#

(FFer olsS L5 L) F/8YE0/YYMM sy site b eddOleys mls

53 2SS 5 sl L b sla 55,5 slias . ls 5

la s 03 Sl D5 /N /A Galas 03 laia JJJ.AJUL.«JA
C,..:M._Scc’d.n Ju>b_): QTQ}J: L;Lau‘l‘.ﬁﬁjg‘:‘ Sl U’-“<JL?"J’-"J
(el S 5l i als e S 4 S 5 g8 S 6y S &

TP o s F 0)lass £ 0,90 o (K pale ol o Sigy odSiily dlzeo

e m

s @ZP) Slas 03 ) «(0oc¢) b"..:—u\,}‘ 3 Lf.JJ:S“ s_a|;,;,a ZV—JS_J
A gf.'!l—ﬁ e"jj )‘ v.ﬂ-l—a"u' JJS:JJ# ES-‘?”)-S (CRC) JPL’..’& GU é\-ﬁd}\m
4 Ol 0 b bdle 5 5 @Al SIS Sldshe o & glabold

Asled @35 cokal Yy

fm

(L3 05 Lol Ky ey g3 S i S DI S it - S

Ny o Ak A s VD (b b Dbl 5 S b (6,08 g0 L
ot Lag kS sim DA ool (BI85 K ol )3 Kigd o ades (L) S 50

Sl ol JJB @"5

Slid sy Hslne olad 2L sbds Lo (._Ja FRON I RPN
S S Al 0s S L aglie 53 LT SomnSon 5l e
b Sl oo S Lad sl &8 2ls 05 8 & Sl i
il (O JS2) did edaline (g 28 alols lis s 4 S alols
055 SIS 5 53 Blid o33 b & 5l LS S e85

WWW.SID.ir


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ on Sunday, April 15, 2012

o b su Glse (iladS sla 558 ik (gouy 5 s s] i s9 llbs YV

Ot ol S5l G )l edle il (5SSl it
sdiOlays 5 mbs glaey S Clas o5 5 0550 sla s S sl
03y Lualnd 53 by e Dl Sz pde JUS 53 e sie b
Ly o dd0lays 63,5 55 45 Aas e 0L w3 S 53 ol o Slid
Sl by Koo sl 3550 53 b Sl 0 S8 s e
53 Sl 03Bl BLE 63 5 ol Cuslies 28 31 ey Glad es
M 53 L as 5,8 0l b (ol OlsS o ol a4 8
3 Somssl e Sladiie VLSl LI D 5 5 s sy S
Az 5o 5 Al g Sl 4R (el U slad sl
5 LAl 55 4S ek Gl Cas 4 CES e Sl
03y At Fiw a D3l 3 pd e 03 OF oDl g Sl
O s Sole ol 4l a5l O Culbis 5 e e Cilid
Sl e Cdlad 5 4dss s 55 Olad o Cwules 2158
Sl Jaalpl e (lad os,y sla Lo Koo slaad (20581 ccl
(sl ol 28 VU 53 4S5 5bokes Conl gl 5l PUE 03 o
ST b el ssds b)) BB L g St ol
e s Bl e e B s s S 5
Ay s el DLty 3 i ez ) Oliess s Shas s I
Slad S5 sloml o) e SRl (ol Fok (S5
335 oo GBS pe b GRals (S5

- . ‘v_vj\r-\f
Sl R

Oldass b st sV 5 e s3IV sl 5l iU
a5 4l [2aLS LH 5 FSH gladsey3m 0lme O 53 48 Al
5 055 il GLal ey 08 i gl Oliesd LUl of JLas
Gl 5 ol aalllae gl 5l el LTl e (28 05 2
Ol 15 pr cilos plndl o ggladle s 48 Slalllae il L ol
Sl slad s S 5o oyl 501550 Ol is 4 S il
bl 2alS o lg s of Fok e sles 5 b sla,
o5 Bl e Canle 5 Culbis 3 k5 Sl s ol gladls
SLadLssly Ol e ialdl aile colis 51 8l e g ol 31 s
A5 n 45 (s st Sagps 93l e 2alS 5 ST
Al il Cad 3 S sl Wl 4 e
Lanmlis 53 (olos 0,8 53 ol oDl yis ladics
el S Al 5081 R0 RS 05,8 el s slaais

s el sdi S jasiie sssa s bolastle ul o Shee

s inn U= 05,8 Los S ol Glis es 1 b ool
slas Dsles oS - s g s e s bs ey S Lo (P<2/40)
JS 0g S Loy 8 ol Blidon s 0553 gloa s S
SLaSlisl s g (P /o)) Jls gme (13 05,5 b I Jlo s 8
05 5 4 S Cprapsite b 0ddOloys 05,8 55 S gsl ey st
b o SnP L s adk JSSIL s i sl 4 b
L 55 laSelill o g bag S s s 3 ala>Se
O 5L Ll O 5 el 5 g Slali ST (52
03,5 onl Saam sl 0555 (ool st (Sladas (ST 5 LA oy
(0 JS8) 55 mls 05 8 5l S
2 551353 Dl (B0l Bl o 3l ool oz
ol LA 3 ey Sl sad ST 55 sl 5 Blad 63
Odie S 5 o Jols J 28 05 S L anslie 5o i ol il e
Eln s Sen sl alS 5 Gt 63 O 536 dacmas sl
IS ] Bl 03 53 elad 2 clad sl 5 s
3l aS s S Shess slad S g oyl 5 Blid 65, 55 0l
A S 5 ey ste L Oloys S oZubs G 51 ey atin s
022 S ol g byl ol e s B Ol 4 oy
O 0aiS 30 e S o e G ssl o g5 sdas  sboay Clik
iS558 g0 Ol S b 51k e Sl Sla 2l e
£ a5 sl sln 55 S i laie VL
Lls 1y page LB s sl JalSS 5 i 3 Gl o35 5 Lsles
Sy Lad S 55 55 a5 ud sdalie andlae opl 53 L3l e
slas 5 Bl o 1y Culbes )5 (Gl mae S (b 05,5
Eo IS 0,8 an Cond o Al 3 OF 055 glabigs S
Ladigbeys oy S ezt slad S 58 5o oS = 5 ol o3l
IS 05,8 ay o Glid o3 3 Sl alS Olgn e e
shaas 5 (U8 5 mbs Glaey S o sl 51 S Js) ls sne
05,5 s S e Al 3 Glid es 0500 Slahiss S
A G Sole a4l s pme b Sl b s 56S J S
S e 30 o Sl 5 e 5t b Olays oS ey

uj._mQ‘J_S\:L_z.i\)\jmuu.\;amﬂja.k\iw‘c,ﬂi:;y

V9 a0 oF 0lass £ 0,00 i Xy psle olKils o gy 0aCiils alns


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ on Sunday, April 15, 2012

VA oblSas 5 &5,

S S0k Gslae IS0 5 6550 mly Sands ST e (oS
S Ol Ve s symar U e W (31 ns
ol S 535 e 3l 5 oSl 0 D5 pm il anllas 53 oS
Sl ey s, sie 5l ol s by S 003 5l 55
S oml e L (tessl SOLy 5 Liledd sl ol s 5
33 i ek 4 A5 e 555 S0 glae, S st ol Aizes
L e Syl 5 Sas

31 eslial 53 Comssl bl L2als sdsilsd ¢ ol slales
S3lsa S e 4 03,31 S35 5 551 M5 g O3S
ol fah 5 Ais 405, 53 s 8 W3k 35 A5
Sl Kas 03 1y et B LIS e 5 03503 3l S SO
55 4SSl Sl sl S Sl gl e Ll ol
Al wosl s sgin b oy, S lac s el el 2
5> ool 3 gm g o5 5 Ol s 3l AU el 4iS (Glags Sy
Sy st SlageisS e sl il o &S0 0pl S0 s
ol SomSly 5T 405 0 S35 5 o b el ol e
5 Lag,dS s Slet Lo ¢ pondly st (slaand O puad 3550 )3
s Lyl 5 ey pite ok Oleys 05 S laails Sl 5T 4l
Al e aS aas e OLE b3 s S L aalie 53 15 xSl
o 53 5 O Ol rals Sl 8l o By nl A
AEL e st bediOle s 05 S 50 ol O el i

deol ol el oS Cutls Ol Ol 5 gats Bpor Ol «
ol 5 Bl os 55 Ol i Eelh ol W@ (o) 0 ol 5
0553 5 IS 5h (6551 4 e Ml 5 e Sk ) S 335 0
03,3 33 ;i oMo aS A B4 15 S el sl O
55 el Ul ety 03 |y Camgsl wdis 3 ks oS Olik
Sl 05 e Jolo (uls Sonstoms ST a3 s |
53 A5l e ey site b Oleys A3l o gsl (S 5 25 les
AL S50 bs Ohlaw 3 el S350 5o g Jayl o sl

(2l sla S5 LT Gl Sl alasindy 11Kl
sl 5 iU Sy Son i 5 (S i @l S e
4S5 Oln by BT Sl s s (Seis 2 (S 05k
dss ) ol 5 sl Culg 5l addlas gl 2l s o
35,8 o Sl 5 S5 wlaens il

JFe o s oF oylass FT 0,90 ol Kipy psle Sl ¢ Kb gy 0dSiils alzeo

P

Slwtns 5 d s Shae 53 5 b sl o L5 o 0T S s
53 0l 3ol o nsiss s s 5l J S8 g5
055 a0l slins [2alS Jols bags )iS sin )3 i (ulis il
53 Wbt S 0l 35 i S ) o 31 s Sl 0
Sl Jdsa Sussdes A8 s 35 5,8 g0 3l (315
o 45 (635 Jeslse ow 5 Wl e 5 53,8 e syl Sl 4y
53 L 53 oS Lol 5lanly sy 4 Kb e Jsho ool
ol S 0505 & oS plhe ( lad ol 5505 550 5 (6)AS 5
Sy 3305 45 ol dy w10 (S e slad 5 4l slsel o
Sabizn e iy Gl alas 51 iS55 4 Jplome
2t glas b oS Slions ;S0 Dpe 53 s e sl
Syoran PSSl S Bl alSchas Sl boadsl e
Sl § L Gt G sl il S LS w
g i Sl i Sl s el S 5 0l Ll
SOy b S 5l ia OLEs 1) slds 28 5 Saiels S
T ) FUUSYCIUS KIS PCIU B g
5 O3gmad S 5Le il oS olacs S gie Ay o i anlllas
i Sl sass adsl ol e cdisees alie S la3 g slias s talS
S oS s o5 e Ll Ll s o 0L ) 5 oSS
Sl ol dims o 5 sl o Ol s s w
Sshir @ (gl S 5 o)) Wl S
S0 Gl ls sy ey S s 055 &S ol 5o
LS el (K oKl 5 LS bl el Sae (5548 s2e
S S Fle At (ST e 65 ol S5 BB 355 e (oS e
e S Sl las o S5l 5 O pbals s ol
by JLe 5 sl 6,08 s dn vitro Sladllas 31 (g les 55 . AEL
2 (Orthodox configuration mitochondria) Jles 5 <6 laze |3
o ol e 48 sl AT sl S
oSyl b plaslasl a1y Lag S e Al sl o o lipd oo
Ol i oS 48 i i oy e (ol S 5 ol o303
Condensed configuration ) e VS e lag,0—S se
S8 sie JSEN (pl sl il L5 5 s e0sl (mitochondria
ol ) e S e e el el asiie SIS s
JSCa T s ol s 1l SLiS Sla s et b s


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ on Sunday, April 15, 2012

Pournaghi P. et al. YVY

References

. Devine PJ,

Attia SM, Helal GK, Alhaider AA. Assessment of genomic
instability in normal and diabetic rats treated with metformin.
Chem Biol Interact 2009;180(2):296-304.

Shamekhi H, Shahverdi-Alamdari M, Javanshir M. Translation
of General Urology. 1" ed. Gilan: Samat Publication; 2001. p.
747-90. [Persian]

Traish AM, Cushman T, Hoyt R, Kim NN. Diabetes attenuates
female genital sexual arousal response via disruption of estrogen
action. Korean J Urol 2009;50(3):211-23.

Ballester J, Mufioz MC, Dominguez J, Palomo MJ, Rivera M,
Rigau T, et al. Tungstate administration improves the sexual and
reproductive function in female rats with streptozotocin-induced
diabetes. Hum Reprod 2007;22(8):2128-35.

Colton SA, Pieper GM, Downs SM. Altered meiotic regulation
in oocytes from diabetic mice. Biol Reprod 2002;67(1):220-31.
McLean MP, Warden KJ, Sandhoff TW, Irby RB, Hales DB.
Altered ovarian sterol carrier protein expression in the pregnant
streptozotocin-treated diabetic rat. Biol Reprod 1996;55(1):38-
46.

Rodrigues B, McNeill JH. Comparison of cardiac function in
male and female diabetic rats. Gen Pharmacol 1987;18(4):421-
3.

Stepensky D, Friedman M, Srour W, Raz I, Hoffman A.
Preclinical evaluation of pharmacokinetic-pharmacodynamic
rationale for oral CR metformin formulation. J Control Release
2001;71(1):107-15.

Cheng JT, Huang CC, Liu IM, Tzeng TF, Chang CJ. Novel
mechanism for plasma glucose-lowering action of metformin in
streptozotocin-induced diabetic rats. Diabetes 2006;55(3):819-
25.

. Venkateswaran S, Pari L. Effect of Coccinia indica leaves on

antioxidant status in streptozotocin-induced diabetic rats. J
Ethnopharmacol 2003;84(2-3):163-8.

Payne CM, McCuskey MK, Hoyer PB.
Ultrastructural evaluation of oocytes during atresia in rat ovarian
follicles. Biol Reprod 2000;63(5):1245-52.

12.

13.

14.

16.

17.

19.

20.

21.

22.

McLean MP, Warden KJ, Sandhoff TW, Irby RB, Hales DB. Altered
ovarian sterol carrier protein expression in the pregnant
streptozotocin-treated diabetic rat. Biol Reprod 1996;55(1):38-46.
Codner E, Soto N, Lopez P, Trejo L, Avila A, Eyzaguirre FC, et al.
Diagnostic criteria for polycystic ovary syndrome and ovarian
morphology in women with type 1 diabetes mellitus. J Clin
Endocrinol Metab 2006;91(6):2250-6.

Albrecht G, Hahn von Dorsche H. Quantitative histologic studies of
the gonads of sand rats (Psammomys obesus) during the
development of diabetes mellitus. Anat Anz 1991;173(2):101-5.

. Sinclair AJ, Lunec J. Free radicals, oxidative stress and diabetes

mellitus. In: Blake D, Winyard PG, editors. Immunopharmacology
of Free Radical Species. London: Academic Press; 1995. p. 183-98.
Rains JL, Jain SK. Oxidative stress, insulin signaling, and diabetes.
Free Radic Biol Med 2011;50(5):567-75.

Roberts CK, Sindhu KK. Oxidative stress and metabolic syndrome.
Life Sci 2009;84(21-22):705-12.

. Solayminierad J; Rowshangar L, Karimi K. Ultrastructural study of

follicologenesis affected by electromagnetic exposure. Fertility and
Infertility 2004;(3):300-7. [Persian]

Ghadially FN. Ultrastructural Pathology of the Cell and Matrix. 4"
ed. Boston: Butterworth-Heinemann; 1997. Vol. 1. p. 246-9.
Wrigglesworth JM, Packer L. Optical rotary dispersion and circular
dichroism studies on mitochondria: correlation of ultrastructure and
metabolic state with molecular conformational changes. Arch
Biochem Biophys 1968;128(3):790-801.

Hackenbrock CR. Ultrastructural bases for metabolically linked
mechanical activity in mitochondria. II. Electron transport-linked
ultrastructural transformations in mitochondria. J Cell Biol
1968;37(2):345-69.

Hackenbrock CR. Chemical and physical fixation of isolated
mitochondria in low-energy and high-energy states. Proc Natl Acad
Sci U S 4 1968;61(2):598-605.

VP9 30 F 0yl £ 0,30 ol Kby sl olSiils o ity oSty alona


www.SID.ir

Downloaded from http://journals.tums.ac.ir/ on Sunday, April 15, 2012

Tehran University Medical Journal; Vol. 69, No. 6, September 2011: 366-373

The ultrastructural study of oocyte and zona pellucida in ovarian follicles
of untreated and and metformin-treated diabetic rats subsequent to

Pouya Pournaghi D.VM."
Rajabali Sadrkhanlou Ph.D.'
Shapour Hasanzadeh Ph.D.'
Amirabbas Farshid Ph.D.”

1- Department of Basic Sciences
2- Department of Pathobiology,
Head of Electron Microscopy
Center

Faculty of Veterinary Medicine,
Urmia University, Urmia, Iran.

*
Corresponding author: Urmia

University, Faculty of Veterinary

Medicine, Urmia, Iran.

Tel: +98- 441- 2972580

email: p.pournaghi@gmail.com

induction of experimental diabetes

Received: June 21,2011 Accepted: July 13,2011
Abstract

Background: Diabetes is a metabolic disorder affecting the whole body systems
including the female reproductive organs. Moreover, diabetes is an important cause of
infertility. Metformin is commonly used to control hyperglycemia in patients with
diabetes. This study was done to evaluate the ultrastructural changes of ovarian follicles
in diabetic rats and their response to metformin.

Methods: Thirty-six adult Sprague-Dawley female rats (170-210 g) were studied in
three groups (Control, diabetic and metformin-treated rats). In the second and third
groups, diabetes was induced by injection of streptozotocin (45 mg/kg). The rats in the
third group were later treated by metformin monohydrochloride (100 mg/kg). At the end
of the experiment, rats were sacrificed and their right ovaries were observed under
transmission electron microscope. Quantitative data were analyzed by student t-test in
SAS software.

Results: In comparison with the control group, significant decreases in zona pellucida
thickness and the mean number of microvilli were observed (respectively, P<0.01 and
P<0.001) in diabetic rats. Significant decreases in zona pellucida thickness were also
observed in metformin-treated rats (P<0.05) but changes in the number of microvilli
were non-significant. The'number of organelles in oocyte cytoplasm was higher and
they were natural or natural-looking in metformin-treated rats versus the diabetic ones.
Reduction in the number of mitochondria and their ballooning cristae were of the most
noticeable changes in diabetic rats.

Conclusion: Diabetes. decreases the number of microvilli and oocyte organelles and
diminishes zona pellucida thickness leading to structural changes in the organelles but
metformin could improve the aforesaid conditions.

Keywords: Diabetes, metformin, oocyte, ovary, rat, zona pellucida.
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