[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

Journal of Shahid Sadoughi University of Medical Sciences O3 (g0 St (Sl jy polke oLl igy ole adxo

e =2 __/;._,.n,
Vol. 20, No. 3, Jul- Aug 2012 Jdi ..«_f..:inu“-'z?m% A g ey 9 01550 ¥ 0ylas « Yo 0490
¥ yor s
Srite

Pages: 306-314 Yef-¥IF raxio

Jolb> 039 18/8 s 39 §T ST 390 Job g dwig o5 Sl px> (w3 39
Oy 39 Jlo g Swa b amwlio 40 bo ol 4ok )

Y Y . 1B .
G0 daoun ¢ (Sgmwgadle 1385 (3 (2 ¢ 391 (St v 0

Sgein o gadwl ol5T o8l (5,95l (55909 8 Jboliwl -
Ao ¢ oDl l5T o8l (5,53l pole bt g 0yl ulis IS -YY

WWAUNYFpds b VWA IVIE il yo &,

4 o%&\

ol 2pme 50 (b plpsle Gl adlipe Sestncns 2l b (Splie (silen S0 g8 Cobo acade
s 5 ol adllan ;5 558 o i Al 5y gt o5 5 5 Sz e sla] ol VLS
23S I8 o 9550 039, VOO (glacyiz ;0 o oS 50 Jobo 5 055,55 aSds pze> Dl i 550k

055 o5 275 09,5 55 & Sl L85 Djgo Ly S5 5 D)y T 6, &5 (25 aslllae Gl ) rgw hes
A S 09,5 g (a5 5kSTp,S oo B0) (rwgishy sl Calis Gl Cgzr (0225 sloog )5 & (0= )bl (e J S
ssnlivo b5 48)5 &j50 (08 Sz ooz whe oy ayFl 0 wsyS By ae T ose 4 Jlas (5,0 Sjge 4 S
3o s QB i Sy 3l o il i piS ey ()b @ao sl gy pas s e IOk e 5y Jlusls SO
238 = S gilon aliasg 41 (5500l S g 00 angs Jl o (B8 Sloi p o2 Sloly Jolhe (b g oz o grelSCd
3,90 ANOVA (g lel (yga5] oy 42 @ulis 5 5503l (S350 il SEiSS aliwy 4 035,55 4Gl x> ol ploxl]
23S R i

a0l Glas JyS s 0 lreg,S om0l oS se sk 5 99T aSd e e il IS bl s
(P<efe Bzl (imli8l 6 yRaiizr ok (2ol ol ole laiz )0 S 50 Jobo 5 adg)sS Al x> 45 (555b

ol e Wigioe o5 ooges Wl bz ) 1) 355l (o 6ok SeondSyn Lulis ool s paSans

\_ b 3t (-';LQ(SQ‘E;LS’j

CA) ‘u—*—‘“?’ﬁﬁ-‘-’r—“‘ ad.:jj)js c\S.....u SMM ‘5..\.«1: 6&0)'5

maryam_tehranipour@mshdiau.ac.ir : Seg xSl cany o 03V= AFVF VD a5 1 Jgtans odinnngd)”


https://jssu.ssu.ac.ir/article-1-2062-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

By.v

Ohed 9 591 J b o 50

oy Ysamo Sosglsily 53T Jg 098 s el laaitin
DS (5,85 yelai G151 g adly aslol o Jlus b Laole 5 009
sldsbs 5555 sl (2l LS5 Ao gag) g Lo ysegs glgil
o &5 (Selge 0590l 0)ls (e el Bblie 4 el
Lo g ol ol ctslid 598 o wyaz o3 S, ud,
Ll (ot 5 58 as & wien (S8 (slay Wil ase
0, Jele (VEGFH)S, Jibsail ai, Lol o anle
S Jele aws ol 51 S 52 (VTN sl 5 Casdlyg
il a4 S Sle, s a5 Slads lax Slacdl 5l eads
$Bb (2188 Slge plo g ST 09008 s 5 4855 )90
pled 5l 25 (Sl jolme 33555 Al (VF)uilends
Comre (omal e Sl g JolSS 0 NS5 ool
5 Gy ol oS SS Olilse 4 &S o5l
s ileioo JolSS g Gralag 4 g, Lol b bLl o
Ny oS Wb prax 5 )l Gl 4 el ()l
@le poloe w5 50 g 0dd (S3he - (S95 dw Sbml 4 e
b sl e s 095 om S DYl g (s e
OVl

ST G slaggy gl 5l @) 50 wdg S Al JalsS
ALl wsle oz VO-VE lagg, jo Al JLSLe 5 0ul
VM) )00 5o a0 @l o3 0dg 08

QM (539,55 4o Zeadlw 03lall 39 oenl &y 4z g
S ol g jae el g elu - sire e 0 50 o
2 b Sobs Pl gy pgat o s3geone Slillls
Goge (b plole Glagis )0 (gadg S Al Ol s
b o> ooy p adllae cnl el 1 B I ais 5
059, VOO lagwi> jo ol S s Jsb 9 oy
Sy 0 Jlyp slapeis bawlie jo ks olyobe 5l Jeol>
sl e

EIX M)

2 Ol bl e (IS SUSS oS o o2 Bk
29,5 $19 (S350 Slaniod olSinlesl o 0 b5 L

YY) g9 10 9 010 5o cpguw 0 )Locll cppinss 0590

dodilo

OS5 (o298 Jols ugiale Sobd b (p e Subo
O A ol Ll S e axg aS sog pols S gilie
by sledsbe ol o b len ol wili
2 Ol Sge pof Joe J 50 by SOl (eile S5Vl
gl &S 1> o 5O G o sladsbe s,
G 9 009 Phe (g p 9 2y «Dlouee S puadplie jo
b sk ;0 S gl > %M‘S-‘-:-"L}Sﬁlf wlae Jlas!
1 eyl oo 5ige DNAy 10y 3w 10 (izeed oy
ol wleioe b 1) o Ole g 00 Jldpe 5 JL
il ol yom 1) Jlsl8 (5)lse Wil o ()] 50,55 Jae 3
(Mogds oo bl ugide Cobs pb 4 gaoxe o a5 aily
posdiw Ol i wll Cobs @ M pole aslax
0als ol ol pé jehay s 0l Ol 5o aS oo Sl
FDslin Gl e slagsmalepille ez s
o] Sy 4 ilen nl Sl Jel Fope slace]
P9,e slbeww!l 3 (Macro angiopathy) S,y J3g,e
@ SbeilySk (F)asb o (Micro angiopathy) S>gS
5 8 o e PBoye Sl Son s 05wy
4 GioASls 3TV eh)ogisso o ISl 5T (slags Lo
Wlgi oo Sl olew 51 (A gl Sl 51 (S Olsre
@ Sl 50 g oud LIdl oSl 5 Bgye (S S o
s claplail Logas daplail (), S5 5 o5 a5 &5
a cobs o s,by)js)fwa Mo (Yeh)ams lis |y 045
ol 1y eer Shayy 9 Shok (S, Sjee
(A-VV)ows o

So s Ge3 B o 2 4 Sl ganld el
g by 4 gaudS rd gl savay oyl é)ju’.a slice S,
00i I3k Jelse 31 osliial el STl (gl Lo L5y
Ol 55e Gl jos glgl ployo 5o Wil oo Ggse St

Slr ol nl &5 005 Sgamme «Sufslsid sl Do
s 090 )0 b 6h900 sy oS 5 e g

L9, o g 009 F5e laps ) pue )i )0 3595l Eob 5 s0l398

O3 (Pgduo vl Sloyo — gblugy Clous g S pole oAl alxo


https://jssu.ssu.ac.ir/article-1-2062-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

o GBS 90 Job 9 asigys &Sl o> sy Vo AB

Sogo a yole 52l i Sl 5 o s S st
4@ BBl S8 s @ by ey QL Solas
bl o s Al e o (YY)l Jlasl LY s
(Zeiss, pgig oo olSiws 3l oolatwl b o o8L 5Ll J>lye
G b ags Juw Shge 4 88 slo b, Germany)
o 28l JUT Y (59, 2 P o G O 8 5l &S5k
09 5 GeeaS glon b (el S5 5 ladiges (s5luoslel |
o 5l eolaul b e slaphy absyS aSs
e b ole WS (Zeiss, Axioskopd0) sy, Soosid
RGP AN SRS

Sdg sl slachs; 5l Gge Job s nSeslal Gl
Jsb o s alal) 5l oy b ooy cnl 5o 35 ool
Se ol laphy JFs e 9xly 50 enel sy g0
(V)b 5 15 asdllas 5,0 035, VOIO slayeiz

wabayl ) pl jo oS
L=LVxV
Lv=2QA
2Q
QA=
> a(frame)
S rse Jsb L

s 421y 33 Gyt s 1Ly

39,95 aSad e iV

xb ol g gblie 30

oo ks colue A

&l pdiges oS Colue :a frame

&olel 18l 5 5l eolatil b (e sl 0030 5 j5late
5 T logysss] b b sSolail ol j Jol> 5aSile SPSS
o 5 24575 3,90 P21+ (s folins s s 5 ANOVA
SO

39 Jey g Rl olebe 5 S cerdan
zhw jo 1) Ghlo g ST ()l )L VOIR) (5)ls pdiges
Srfaizr Gl (s oo, o (s lagl (g5 55518
Oles &S (5 5k 4y (e D)ails (g3 Sl s )

YWY 599 e 9 010 o o g 0 Loull pdiomnns 0590

Jlos 50 dguie oDl ol3T olSils pale suSiils ol s
s plowl AA-AR Loasss

YeorV0r Sj9 o0gamme b jliugg ol ool &) s Yo
T L . = NG UNTS N SIS S
V) les jo o Syl el VY 5 g el VY o il
Gosb @ Wad IS celie Cusb, g ol F Gl 4z o
90 4 lads, 0g palyd linlp 138 5 Ol 4 cw s ISl &S
285 Syeb 4 Wad e S 098 Sog (275 095
Sp M=) e 095 0

LS GuP b oes sleey S sl g, o
J> (Sigma, St. Louis, Mo, USA) y.ugig;eiy il Joloe
Sk 00 e & FIYPH L -/YM Sl 3L 5o 00l
obs (Slio gy IS8 4 on s eSS e sl
Voolde S eg,S sbiil glac, 4 g w08 obx
WD EF by olea a8 Ol L e
SxS 09> O, Sl Gewgigio sl B3 5l o Sl FA
o) ab g pSeslul oyl a3 0B e 5 ool Jes @
0y Yoo mdl ) i o] Gliil fen aib ol oS
DA ookl 590 aslllas (pl o g odd geme (0L
ol gy aie F ode 4 b, ol (Ve S
2B a5 oladiges g ool (5 ,Soslail L (g3 0B )l5ee atan
Lol o wad Bl (0p25 09)5 5l wdls (b 09>
oz 9 7 SleogS 5l (hbs s, B 4 4z
7S s 2285 ey S Gl 09,5 aw pa ol (o9
2l JdE e A

s a gl jlam ¥ oels ooz aie o) (05 as
e b 2b e Glaguis o esle slajbge (s S
S 5l a9y 9 w85 B (5 e Su g osle hge 99) 5
Ao 39y s ol 4 g Wad ey n Jsly SO eSS
OV Laseine b1 51 S5 o 0 Sl

09 G5 LegS b, )bl wadzl 59, yas
039 eSS o il 4 S (e Plogesly Jolro (JSlao
(O 039 PSS o il & p S ke Po)0eelS 5 (O

O3 (PB9duo vl Gloyo — Sdilugy leus g S pole oL alxo


https://jssu.ssu.ac.ir/article-1-2062-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

By-q

Ohed 9 591 J b o 50

VOO la iz )0 Ay )sS aSd oS e Jobo annlie

2 S39ysS 4l S nge Jsb (Sl ol gl o,
5 YPORAVIV sy JpuS 5 ok 098 slage
Solis 055 35 cul w5 odg siedse VYYIOEIVE
Jsb Sk 4 (<) S saslie (g lolas
095 A Camd (Subd 095 (sadg)S Al S s

(Y ogei)cils (6 Kot olidl s

e dlp S en A0 o olysle 5 55515 o

Loog s ewdlp S YerEYA bo ol
e Sl slaghy )3 ads)S aSGd e s RSejlul
B slaphy adg)sS 4l e Sl w5 osalis
Foge L YEYEL e b el 5l el slapyas
3 SdgysS aSed ez el A L g 0o caSe
Fo ke oo VAE e q Jobo a5 S 09,8 slapys

OV loged) </ B)cisls (5 loline iuli8l g xS

(L3 09,5 B (J ;S 09,8 AT e+ X (5l alenS ilod Yol oo adg oS aSed oaamd (Las il Sz (i e (228 b

(L3 095D (S 09,8 € (Fr e X injoih-clenS slon ) 0)g) VOB slagriz ;0 jhe (il slaph 38955 &St

0.09

0.08 -
0.07 -
0.06 -
0.05 -
0.04 -
0.03 -
0.02 -
0.01 -

(aSe Jie gl a5 oS 450l ans ATl
i

(B) L;‘-‘LQ 9 (A)J)...S os)f O 039, ATAYIA) 6“"()’.&"".’ 5O P L;‘.ol.'> LgLCbQJa.; .\,,35)95 d.iw x> 4.‘2,,.«.3‘& wl.a.o Z\)'Q}o.;
P<0/001 *** P<0/01 ** , P<0/05 *

YY) g9 10 9 010 5o cpguw 0 )Locll cppinss 0590

33 (Boe el (Jlo o — (bl Glous 9 (S pole oSl alxe


https://jssu.ssu.ac.ir/article-1-2062-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

e ] GBS 190 Jgb g udg o 4 pix> oy V)

765

900
%s‘ 800 A
\3% 700 -
% 600 -
j 500 -
"3 400 -
'} 300 A 132.5
% 200 T
§w 100 - J_
~ 0

A

B) (b3 5 (A)J S 055 (o 039, VOIO (sla (i ;5 Wy o5 a5 (sla S g Jobo dulio Y jloges

P<0/001 *** [ P<0/01 ** , P<0/05 *

lags bl ol oo aslis ol ubs e olpobe
V)il o JasT 5 g ,m Lol

Ol e (gyoke ulis w ooy lis LS Clllas o
(Y109l o0 &) G598 jre (ol slapsla x>

29 SS9y95 ASh (39,0 AN o> al Blpole udod o
A (mbs ghsbe l Jel> slagir (Sl slapha
P e e I ST e
JAS 09 4 S (mbo bl 4 Gl slag
P<+ [+ )l ails glalamMe LB 2ol

S P Ga sk hbe laeg S o pries
@ S G IS Gl (il gk s ads )
095 95 ol Om ($9> B9se Job ST 5 009 J S 09,5
26 Jods 093 e (nl &S (Pt ) )bl oo Hloline
ailse b plysle iz 50 5551

Shgo Sla @l o Jus ;o a5 soaxe lllae
(YPallb oo odes 55l 3565 w0 lis a8 )8
ol oS g il lid adew o Ul Ses g Lassusp
nl g 08 G 3l bs> GbS) sbal cow s |

YWY 599 e 9 010 o o g 0 Loull pdiomnns 0590

oati Uy Sebs Sl golazil - _elaza! clyy
ordmd] 4 iy Colis a5 55 4o (Shebe ool YU Ly
59lgiS b Sl ga 09d ged SS9 gl olen g 0l
(olS cdld o PSSl ol cews b
on Sl il gan byl g wan e jLes sl
Bl 055 olaly 5 msralsyien oy nl o 05 el
sl lral pasie Sdo o (o) I S e oy
VN2l o dgpdun (oudlS (a9 y3ims (5355000

(smbs sla, (o vgens 5 Slllae L Rodrigues
Sl sladobe 090 oSTie plaal 5 ladsSuns
Ol 555 eday 5 00l hled adg)sS Al o slaS,
Sl 4 i loy Soe oS Slls> 5 Sis 0 £985
OUT 585,55 aSes e ) el Sliess wlosgy S
(AN )ALl o Foal g i

PPIE PRSPV ST I SO [ ARG
Ol 255 e @le oS 5 50 il o o] (64300
Olysle 5l oads Wate lolig jo .08 5 oo QT Jad gz
st LT LY ol ol slaslral £48y Jlozx! Subo

O3 (PB9duo vl Gloyo — Sdilugy leus g S pole oL alxo


https://jssu.ssu.ac.ir/article-1-2062-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

ERSR

Ohed 9 591 J b o 50

Sro Sy by Fiasl Wl 08 Sy e (V)05 e
S 09d oo S (029))ON 5 (5ol 2)OFF (slavcls
Jelse OFF 0S5 5355531 0atiS G o6 a) Jelge ON
aby Jelge o5 Gloy (TV)adbige 333l eaisS e
ouiiS oo Jolge 4 s (gytie clile 5 Sjs]
S S, Cew a4 Jols wisd oy Sl
(YV)aS o

& S Ao

ol Clidss eluly o e ol sloasil L
ole Kool om Ll s Yool S oo o Kigh
55l Lulrd g 00,8 Sy 1) Sl wd, Jelge
el 03505 o2l )3

Jol> Glgs g lagpiar 53 (S93 3950 Jlripel 93
ol bl a5 03505 sl 1) Sll3 Ml ubs ook
ol bl s (S5 asle 1S, 1) gl
ol e sl e colis 1V wle e &l oM
S8y Sy izl wold gly Sl ailsn wla o)lse
oles oleriay 5095 nl sl Jloy

&l Sl

ouSiils cwlid Cons 09,5 L Ken dsa 3l aliwg pos
pre b, g g axly oDl oljl oBils pgle
Slopd g S5 g 5o Bl Gl psle casals

roled oo

References:

ol 5l oad ST 5, wge Lelse 4 gl o ey
Bl as | e el b slacdl 5SSy
(Vs o

5o o0 olml 55051 5 (uSg 45 Cend dmy il
Cubs ol g adsh ol 5 L80 (bs ool slagz
397 5% ot M by Jelse cnl podle sl 550k
poeligal wdy Jele (YO)aiS oo 3k culis 5 (o350 (2)lse
Gl b5 S50 & s s o (VEGE) e
b 5l Jol s5nsl 5l (Sl g8 adile ol aily
YD)l o

Lodly 55515 ialsdl cosls kbl glaslas L Khan
Y005 oo Seijaniil 0y Jolge S 285 s

Sk balys o ols ol Waltenberger  SlalUas
5 (VEGF) Gs,e poligal ol Jole woe Y5k il
FinFl Gl s O oy laygi, s o Sles
(Y7)095 o0 SA59lsly

b e GalBl ol SKagn onl gleaidl L gillae
ol 2 22 ey S 50 ol S nge Jsb g (suids,eS
Db oo 35905 oaims ylis anlllas

Jl> 5o slaps; 0 3insl gl G 0 (5 b o
0L (e Gilw 0 aiejld)onss deds bl (s
oz o> ey gll Glke sy e Job
b @lelo)l Gley 5o 5 (OseVagl loy )0 055 Esb

My (i g b G 9% G805 Gl8n g cax

1- Arvanitakis Z, Wilson RS, Bienias JL, Evans DA, Bennett DA. Diabetes mellitus and risk of Alzheimer disease

and decline in cognitive function. Arch Neurol 2005; 62(2): 330.

2- Novak V, Last D, Alsop DC, Abduljalil AM, Hu K, Lepicovsky L, et al. Cerebral blood flow velocity and

periventricular white matter hyperintensities in type 2 diabetes. Diabetes Care 2006; 29(7): 1529-34.

YY) g9 10 9 010 5o cpguw 0 )Locll cppinss 0590

O3 (Pgduo vl Sloyo — gblugy Clous g S pole oAl alxo


https://jssu.ssu.ac.ir/article-1-2062-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

o GBS 90 Job 9 asigys &Sl o> sy VIYE

3- Loukovaara M, Leinonen P, Teramo K, Andersson S. Concentration of cord serum placenta growth factor in
normal and diabetic pregnancies. BJOG 2005; 112(1): 75-9.

4- Ashraf A, Mick G, Meleth S, Abdullatif H, Wang X. Effect of insulin on plasma vascular endothelial growth
factor in children with new-onset diabetes. J Clin Endocrinol Metab 2005; 90(8): 4920-3.

5- Madazli R, Tuten A, Calay Z, Uzun H, Uludag S, Ocak V. The incidence of placental abnormalities, maternal
and cord plasma malondialdehyde and vascular endothelial growth factor levels in women with gestational diabetes
mellitus and nondiabetic controls. Gynecol Obstet Invest 2008; 65(4): 227-32.

6- Sabbatini M, Strocchi P, Vitaioli L, Amenta F. Microanatomical changes of intracerebral arteries in
spontaneously hypertensive rats: a model of cerebrovascular disease of the elderly. Mech Ageing Dev 2001;
122(12): 1257-68.

7- Bhutto IA, Amemiya T. Choroidal vasculature changes in spontaneously hypertensive rats - transmission electron
microscopy and scanning electron microscopy with casts. Ophthalmic Res 2002; 34(2): 54-62.

8- Rodrigues AC, Schellini SA, Spadela CT, Gregorio EA, Padovani CR. Choroidal vessels alterations in treated
and untreated diabetic rats. Arq Bras Oftalmol 2007; 70(3): 433-40.

9- Lenz T, Haak T, Malek J, Grone HJ, Geiger H, Gossmann J. Vascular endothelial growth factor in diabetic
nephropathy. Kidney Blood Press Res 2003; 26(6): 338-43.

10- Rodrigues AC, Schellini SA, Gregorio EA, Spadella CT, Padovani CR. Choroidal vasculature in diabetic
rats. J Submicrosc Cytol Pathol 2004; 36(3-4): 327-31.

11- Stitt AW, Mcgoldrick C, Rice-Mccaldin A, Mccance DR, Glenn JV, Hsu DK, et al. Impaired retinal
angiogenesis in diabetes: role of advanced glycation end products and galectin-3. Diabetes 2005; 54(3): 785-94.
12- Tomassoni D, Bellagamba G, Postacchini D, Venarucci D, Amenta F. Cerebrovascular and brain
microanatomy in spontaneously hypertensive rats with streptozotocin-induced diabetes. Clin Exp Hypertens 2004;

26(4): 305-21.

13- Khan I, Dekou V, Hanson M, Poston L, Taylor P. Predictive adaptive responses to maternal high-fat diet
prevent endothelial dysfunction but not hypertension in adult rat offspring. Circulation 2004; 110(9): 1097-102.
14- Lim HS, Blann AD, Chong AY, Freestone B, Lip GY. Plasma vascular endothelial growth factor,
angiopoietin-1 and angiopoietin-2 in diabetes: implications for cardiovascular risk and effects of multifactorial

intervention. Diabetes Care 2004; 27(12): 2918-24.

15- Ferrara N. Role of vascular endothelial growth factor in regulation of physiological angiogenesis. Am J Physiol
Cell Physiol 2001; 280(6): 1358-66.

16- Kakizawa H, Itoh M, Itoh Y, Imamura S, Ishiwata Y, Matsumoto T, et al. The relationship between glycemic
control and plasma vascular endothelial growth factor and endothelin-1 concentration in diabetic patients. Metabol

2004; 53(5): 550-5.

YWY 599 e 9 010 o o g 0 Loull pdiomnns 0590 O3 (PB9duo vl Gloyo — Sdilugy leus g S pole oL alxo


https://jssu.ssu.ac.ir/article-1-2062-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

ARl Ohed 9 591 J b o 50

17- Nikravesh MR, Jalali M, Moin AA, Karimfar MH, Mohammadi S, Rafighdoost H. Study of basement
membrane type 1V collagen appearance in the brain choroids plexus of mouse fetuses. J] Hamedan Univ Med Sci
2009; 16(1): 5-9. [Persian]

18- Kilinc M, Deniz M, Ketani S, Savas H. Prenatal and postnatal development of the rat choroid plexus. J] Animal
and Veterinary Advances 2010; 9(1): 12-15.

19- -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.

20- Gundersen HJG, Bendtsen TF. Some new simple and efficient stereclogical methods and their use in
pathological research and diagnosis. APMIS 1988; 96(5): 379-94.

21- Malamitsi-Puchner A, Tziotis J, Protonotariou E, Sarandakou A, Creatsas G. Angiogenic factors in the
perinatal period: diversity in biological functions reflected in their serum concentrations soon after birth. Ann N Y
Acad Sci 2000; 900: 169-73.

22- Huber JD, Van Gilder RL, Houser KA. Streptozotocin-induced diabetes progressively increases blood-brain
barrier permeability in specific brain regions in rats. Am J Physiol Heart Circ Physiol 2006; 291(6): 2660-8.

23- Tehranipour M, Khayatzade J, Ghorbani Z. The effects of maternal diabetes on brain lateral ventricles in
newborn rats. J Arak Univ Med 2010; 12(4): 36-43. [Persian]

24- Lassus P, Teramo K, Nupponen I, Markkanen H, Cederqvist K, Andersson S. Vascular endothelial growth
factor and angiogenin levels during fetal development and in maternal diabetes. Biol Neonate 2003; 84(4):
287-92.

25- Pinter E, Haigh J, Nagy A, Madri JA. Hyperglycemia-induced vasculopathy in the murine conceptus is mediated
via reductions of VEGF-A expression and VEGF receptor activation. Am J Pathol 2001; 158(4): 1199-206.

26- Waltenberger J. New horizons in diabetes therapy: the angiogenesis paradox in diabetes: description of the
problem and presentation of a unifying hypothesis. Immun Endoc Metab Agents Med Chem 2007; 7(1): 87-93.

27- Madri JA, Enciso J, Pinter E. Maternal diabetes: effects on embryonic vascular development--a vascular

endothelial growth factor-A-mediated process. Pediatr Dev Pathol 2003; 6(4): 334-41.

YY) g9 10 9 010 5o cpguw 0 )Locll cppinss 0590 O3 (Pgduo vl Sloyo — gblugy Clous g S pole oAl alxo


https://jssu.ssu.ac.ir/article-1-2062-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-23 |

o GBS 90 Job 9 asigysS &Sl o> ouyy VIV FE

Investigating Choroid Plexus Volume and Capillaries Length in 15.5 Day
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Abstract

Introduction: Diabetes mellitus is a metabolic disorder with systemic complications. Children of diabetic
mothers are at risk of many disorders such as major and minor vascular injuries, retinopathy, and
atherosclerosis. The present study aimed to investigate the effects of maternal diabetes on changes in choroid
plexus volume and capillaries length in 15.5 day foetus.

Methods: in this experimental study which was conducted on 30 male wistar rats, animals were divided
into two groups; an experimental and a control group (n=10). Streptotosin was injected (55 mg/kg) in
experimental group to induce diabetes while in control group intra-peritoneal injection of buffer citrate was
done for four weeks. In the last day of the fourth week, mating was done and zero day of pregnancy was
determined with vaginal plug observation. on 15th day of pregnancy, rats were anatomized and a foetus was
chosen from each mother. After foetal head fixation and tissue processing, serial horizontal sections were
prepared and stained with haematoxylin-eosin. Choroid plexus volume was measured by stereological
techniques and the results were analysed using ANOVA statistical test.

Results: Results showed a significant difference between Choroid plexus volume and capillaries length in
experimental and control groups, so that Choroid plexus volume and capillaries length were increased
significantly in foetus of diabetic mothers(P<0.05).

Conclusion: It is likely that maternal hyper-glycaemia induces a kind of angiogenesis in foetus that can

cause many brain disorders.
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