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Abstract: Objective To evaluate the effect of physiological dose 17-f3-estrodiol (E2) replacement therapy on vascular dementia
caused by cerebral chronic hypoperfusion. Methods The rats with bilateral common carotid artery occlusion (BCCAO)
received E2 treatment starting from 3 days or 3 months after the operation. IgG leakage into the brain parenchyma and the
changes of microvascular ultrastructure following BCCAO were examined using immunohistochemistry and electron
microscopy, respectively; Western blotting was used to detect the expression of vascular endothelial growth factor (VEGF)
protein. Results Compared with the sham-operated groups, the rats at 3 days and 3 months after BCCAO showed extensive
vascular damages surrounded by IgG immunoreactivity in both the cortical and hippocampal CA1 regions. Stronger IgG
immunoreactivity in the hippocampal CA1 region was observed at 3 days after BCCAO than at 3 months, but no significant
IgG leakage was found in rats with continuous E2 treatment. Electron microscopy revealed severe edema around the blood
vessels, mild vascular dilation, and endothelial cell damages at both 3 days and 3 months after BCCAO. E2 treatment
markedly reduced the microvascular ultrastructural damages. Western blot analysis showed a significant increase in VEGF
expression in the CA1 region at 6 h and 1 day after BCCAO followed by an obvious reduction till reaching the lowest level at 3
days; VEGF expression remained low even at 3 months after BCCAO and was significantly increased by E2 treatment.
Conclusions Vascular structural damage occurs early after BCCAO and can last for 3 months. E2 replacement therapy at
physiological doses can reduce the incidence of BCCAO-induced vascular dementia by up-regulating VEGF expression.

Key words: bilateral common carotid artery occlusion; microvessels; IgG; vascular endothelial growth factor; 17-f3-estrodiol

At PHARRE R At TR SRS sk B IS KN A SO E AN . SR AMIGE A
——— 5 RIS A KT REESE , (AR, ARk
ESTE : [ 11 RBHE4: (31171354) s FFLLTIAHL =79 F (131302932) ?@%mf}%%%}% ’ mjﬁﬁiﬁﬁ&%ﬂ ﬁﬂw\fﬂlﬁ ERER
Supported by National Natural Science Foundation of China (31171354). Iﬁ]ﬂj‘ ,Hm%ﬁ{fﬁ’fjﬁlﬂﬂkljﬁ %ﬁﬁkﬂm%ﬁ&ﬂm%&ﬂ%ﬁ@?ﬁ
YEZBISr A5, LTS , BT, E-mail: thui19861021@163.com T AT RGE S R R e X Fh
BIE1EE : THif, E-mail: ruimin-wang@163.com, Hii:0315-3725712 T A RE s AR 1 Ao R g AT T AR




http://www.j-smu.com

J South Med Uniy, 2015, 35(11): 1552-1556

+ 1553 -

Kl ARG AMTTERI , o2 2 m A LA Y i
RS i T2 28T 2oL R AR Be g S5 e, T AL,
DI HERRKTI RRS LoPE AR 28 ZR GER ATk
AR EFEVINRRY . HE TR einr 258 %
TEMPZETTORAP , RO 0 0 B DR B 2840
R A LA 5 o 14 B AT 7, L
AR AT LRE— 2B T o ARSI SR M 254
KB BCCAOHRY , 57 E MU ARINHE MARTEE F40 e e
SIS AR O, S E SRR R R 7Y

B
o ”IETJ o

1 MR 5H*
1.1 A

SPF 2 fi B AFE M SD KRR, 1A i 280~300 g,
65 5,1 [ b at A B A YR B AT BR A 5] AT IE
% 5 . SCXK I 2004-0004) . ¥ B £ i [ VEGF
(sc-7133)—Pt . FUIE A v P a-tubulin (32K4827) —¥it
K EJR BT 19G (sc-2026)—Hi 4 [ Santa Cruz 2y
A, 17-B-MfE B BB R ARG A BT H Sigma,
ALZET 2002 ANBEZ A (DR 14 d) ;2006 ALZHE
(%F42 d)I F 3£ E DURECT AT,
1.2 Fik
1.2.1 KA 9p £ byrk K % BCCAO Al ey 3 5
JI AT S5 54 10% 7K A4 (700 mg/kg) I8 I JRR i
KBRS VI BRI on 8, F RBIFEH 7R, #il &
BCCAOBIRI PRt R AN T, W A BURR R M B il
FETFRE L EES B IR A LS LZE SR shk
(] B L J st (] A RIS v 25 LA S B sk . SR
ol RN TR — IR S sh ik a5 FLAS BRI E B 15
BREZ T E MM RN . T ARG (sham )
KEEHG HaBEsiuashik, (HARS5 L.
1.2.2 MEgrFRehBeH 7k FH100% JHREHECH] 10 mg/mL
OHE— PR OB R A 20 , SR )5 HH 20% B-cyclodextrin
VTR ML R B 2T L0075 B HZGAE 4 0.1 pg/ulo
B 200 plL i — BRI A ZE R (0.5 pl/h, 14 d) s B
200 pL ME—REAROIMAZEREAE(0.15 pl/h,42 d).
1.2.3 #EsE L EkokA R 10%K A E KR
JEE BRI (700 mg/kg) ,CoEREE A i BUIG , FH 4% 22 3R H
TS I 61 72 108, 30% BEERE A K Z2ZHZ0 N0, OCT 4l
F-18 CHIWERMH LR KA A (25 pm).,
124 Spagies e yKRPIH0.01 M PBS
10 minx37Kk,0.4% Triton-PBS#]£L.30 min,10% & iy
(%1% H,0,) F iR B 1 h, I A—Pt(1:50)4 CHFE
48 h, 0.1% Triton-PBS % 10 minx3 ¥, I AR I )
AYIFEA —H1(1:200) , ZiFH 1 h,0.1% Triton-PBS
B 10 minx3 UK, N ARERESE AR AW 2R - E A

AW, EIEFE 1 h,0.1% Triton-PBS %k 10 minx3,
DAB I 5 FIRGE K 2k it BRI K , —HR
BT, R R R, OB B REEEIA

1.25 EH et m ey bl & SRS EC# Ty
B BOR B D ZH 2R 1 mm?, 2.5% [ S [ 5E 4 h,
2% PUSEALAR I E 30 min, ZHSUEBREETIRE LK , FR4
JE 812z A I , HIVEHZUEHY] (70 nm) , ZFRAT
S 8h (30 min) RO B ER A (10 min) & 4L |, 375 5 H, 55
(Hitachi-7650)49#

1.2.6 Western blot K FUMEYSE KT 2251 TheH e,
HGHES B AAAT . Hil 5 S B 5, BCA L
WRE B R E . 100 pg B4 7.5% SDS RN MEEEE
KT ES Jn LITREE L i R 25 PVDF I |, 3% BSAE4]
1 h,—¥H1 VEGF(1:200) . a-tubulin(1:500)4 Cid %,
TBST VR, I AAH R B i B bR 1L ) — s IR &
2 h, TBST#EE,NBT/BCIP . {f,,

1.2.7 Hit o BARDBEHREERIR, gt
KB 7 225041 (One way ANOVA) , 24525640
5 — AN B s /N B35 2575 (LSD) , S84 22 1]
Fe#ER ] g K636 (Newman-Keuls test) , P<0.05 N4 i#
A EER,

2 #ER
2.1 BCCAO B # ik im A E209%a

W& 17K, KA Hz 5t sham(3 d/3 H ) FTE2 4b3iizH
19G e ta BEABRE T I A e A, 11 BCCAO Ji5 3 d Fi13
H19G KatB i, 7R M4 T BP0 il (o 2 B
TEHES CALIX ,BCCAO 5 3 d £H it 45 & Bl vl DL HH {2 A
19G PHM:Y 4, 1 BCCAO J& 3 H 4L A5 1 il 19G BH 4
{6 BCCAO3d i /b
2.2 BCCAO 55T CAL X fn & 448 1 45 M) B &
AL

W 2 BT, sham 3 d 4145 & LG i 14578
e, FEMFE 5% BCCAO 3 d 21 1M A5 J Il P s K i, 1fi
EREE, B RSEA (CL, vT DL PN R A8 HES ) 1
AN ARG AR , SR AU 2L, I nl W%
ZIEEA, Sham 3 7 BREREEFLICHRZA R Bbsh, A UL
A5 5% ;T BCCAO 3 H 4H 1M JA] K b B AR BTl
3 (A Y 5K, N R A g e i 45 A% 45, 9
A LM AS SR AU T . %2k E2 AbFRAH O 2
R A ) A5 S PRI I 2, IR B A Bz 400
AR e 7 T BCCAO SRR A A3
SRS B RIS CALIX Bk s ) o
2.3 E23FBCCAO /51 CAL R VEGF & ik 49 %

4n[El 3Western blot 25 iz, i 5 CAL X VEGF
7515 T BCCAOJ5 6 h,1 d &1, T A,



- 1554 - J South Med Univ, 2015, 35(11): 1552-1556 http://www.j-smu.com

Cortex CAl Cortex CAl
Sham 3 days BCCAO 3 months
BCCAO 3 days BCCAO 3 months

BCCAO+E2 3 days BCCAO+E2 3 months

1 BHHRETREA 9GRS RIAR £ EF BN EE AT RRIPER
Fig.1 IgG leakage into the brain parenchyma following BCCAQO and protective effect of E2 replacement therapy (Original magnification: x
20).
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Fig.2 Ultrastructure changes of blood vessels after BCCAO and protective effect of E2 replacement therapy. E:
Endothelium cells, V: Vascular, A: Astrocyte, N: Neuron.
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Fig.3 Western blotting results showing VEGF protein expression in the hippocampal CA1 region following BCCAO and the effect of
E2. A-B: Time course of VEGF early after BCCAO (F=145.639, *P<0.001 vs. sham group, n=4); C-D: Effects of E2 treatment on VEGF
protein expression at 3 days and 3 months after BCCAQ, respectively (*P<0.05, "P<0.05 vs 3 days and 3 months after BCCAO).
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