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He R FREAR (P <0.05) 55 21 K5 EILS FRZEAR LE , M2 DO REBGE SE 9T (P <0.01) &5 Wik AR5 T KRR
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Ecdysterone induces angiogenesis and protects neurologic function after focal cere-

bral ischemia in rats
LUO Chun-xia', CHEN Kang-ning' , FENG Hua, LU Kai-zhi’, LI Lu-si' (' Department of Neurology, *Department of Neuro-
surgery, °Department of Anesthesiology, Southwest Hospital, Third Military Medical University, Chongqing 400038, China)

Abstract; Objective To observe the effect of ecdysterone (EDS) on the level of VEGF protein in the
brain, angiogenesis and neurologic function after focal cerebral ischemia in rats. Methods Rat with focal
cerebral ischemia were established by occluding their middle cerebral artery. The established rats (n =36)
were randomly and equally divided into EDS treatment group and ischemia group. EDS (20 mg « kg ™' = d ™' for
7 d) was intraperitoneally injected into the rats of EDS treatment group 2 h after operation, and the animal of
ischemia group received an intraperitoneal injection of the same solvent as in EDS group. Another 6 rats served
as normal control. Rats were sacrificed in 7, 14 and 21 d after operation, and the VEGF protein level and
microvessel density (MVD) was detected with immunohistochemical methods and analyzed quantitatively with
image system. Effect of EDS on neurologic recovery following brain ischemia were assessed using the neurologic
severity scores (NSS). Results VEGF expression was not seen in normal control, and was higher in ischemia
group than in the EDS treatment group at day 7 and 14, but the significant difference was only observed at day
7 (P <0.01). VEGF expression was disappeared at day 21 in ischemia group. EDS treatment group had signi-
ficantly higher MVD than in the ischemia group at all time points. NSS results indicated middle cerebral artery
occlusion led significant neurologic impairment and subsequently certain degrees of autogenous recovery were
observed. Recovery of these indices was significantly better in the EDS treatment group than in ischemia group
at day 7 (P <0.05) and 14 (P <0.01). Conclusion EDS can definitely induce VEGF expression and
angiogenesis in areas around ischemic brain regions in rats with focal cerebral ischemia, and promote neurologic
recovery following the injury.

Key words: ecdysterone; focal cerebral ischemia; vascular endothelial growth factor; angiogenesis;

neurologic function

EETH : [H5 1 AFA2E42 (30500662 ,30800354)
Supported by the National Natural Science Foundation of China (30500662 ,30800354)
YEREN D HRE, o, wRTN T E0TF A, A BRI, 32 B Gl o A o 50 ) el 5 66 R 7 T BT, K983 10 AR% o E-mail :luochx@ sina. com
BIREE 220, B (023)68773070
r#s B #5:2008-08-07 ; & [E] H A :2008-09-22



582 %=

L NI

$31 %

WEAAF 5 B0, A it i 6k O~ B IXC ) 1 A7 PN
JiZ 4 K [ (vascular endothelial growth factor, VEGF)
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e R AR SD KB 44 H KBtk (250 £30) g, MEAEAR
0, B AR R R BT R g B AN 5 BT S B 3h ) rh o 2
ik, SRPUR I VEGF Z e BT A F ¢ [E Santa Cruz 24 F, f
B B F 2 e PR K S-P G 20 A g iR &l [ b
RPN R ES B (4B R 99.99% ) i Rl B B B R
YN i it
1.2 7
12,1 JakbPEis mas s pg s SR FH NG sl Dk e i i
(middle cerebral artery occlusion, MCAO) % 7. Jay k- M Jiw e 1l 45
R RBE RIS # 5 43 TP bR AT PR3 20 43, T AR R GE
FEAR 51 3, N RESE MR XTI AT 2 43, ICAT I 5% Bl 53 4, o)
XM 4 43, ANBE BATATE , BOIRTER . W1 ~3 FIA
%k,
1.2.2 pd ey BEHLECT 328 R Ui i FE2H
MY, e 18 R, 5 RBIET, BbLAN 58, DL AIER:
HMEEAE, 25T 4L :MCAO RJ5 2 h, T I8 s B3 7R S s
F S 20 me/kg, 1 W/ d, L4525 T d; Bl % BZH . MCAO R
J5 2 b, TR T S A R R, TS 1) S R R 25 T
T IEFXIRA(NA) BUERH KR 6 B, AT FARBA
BT Y.
1.2.3 TIC U, SIS 2 HF MCAO AJS 48 h 15 TIC
Yty R R PRI TV 0 Sk B, 4 M 4 2% T - 20 °C K4
PRERR VR 15 min J5, H A WS RIRG 2 mm FE RN % 22 5w IR 1)
h, H 2% TTC(AEFRER KIS, pH {H 7.4 ~7.6) 1 37 C L
TE IR 30 min, 475 O WS ARAESELE 5 AL
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FERPNEELY A, FJR 6 pm, % .
1.2.5 fyedifede e Gt N R RBUI A TP BESL
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AL FEE R, —Bi: St K R VEGF £ 38 LI,
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TR BRZH R ke 1L & VEGF & [ #3578 7 d(121. 43 £ 14.05) i
i, 14 d(140.86 +15.02) A E FF 4RI, 21 d I 5 2
G AT T L 3200 25 T 0% 240 B TR A, PR B AR L L T 4 L e
INEFRIE, THIH VEGEF 5 [ 33875 1 5 F0 B il X R 2H —
B S R, A ATYE TR ST, AE T d (97,57 £11.47) fl
14 d(135.71 £ 11.19) By RAB & THumn Xy B4, 7 d B A HEw
WERZEF(P<0.01), 21 diH%,
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A BedasfRARE T d; B: B FAAKRE T d; C: Sedesf 40
R 14d; D; HHFAELE 14d
2 &4\ MCAO RFEARER#E AT VEGF RE AL
SR (S-Px400)

2.3 fobEEEMNE

R BRI f5e 0LJ5 5 10D 20 I AL A8 2, T L A VT PR T
FRIC BRI AR G 1 B 1A B2 0 MO B 40 A B2 40 4 R HE S, el
X i 5 L AL LA 48 185, RS 7 A0, 21 I WS A
FWe. i ST HAS 7 d S 45wl B xe s (8 3) ARG
14 d B HE A R TR E AR 21 d 2 MVD 7 7] 2 R e B
BKE . 4% W] 5 E WAL MVD (5 2 58 55 T B o B 41
(P<0.01), 031,

(A) B)

A: st Ea; B, 4 Fa
3 2 MCAO RfF7 d IEFHRZHLLLELER(FRI1E MVD)
(S-P x400)

®1 2ARMEFEMNELSR (1400 FREF)

205 MCAO AHi RIG7d ARJ5 14 d ARJ521d
SR xTEEZE 8.33+1.51  18.83+2.328 18.33£2.07% 16.67 £2.47¢
Y THiZE 8.33+1.51  23.83+3.19% 30.83 £4.07% 29.33 +3.56%

a:P<0.01, 5 RA75b4;b:P <0.05, ¢:P <0.01, 5 & o2 BB 20 pb 4%

2.4 A2 ReBEFIFS

MCAO AHif, NSS ¥4 Wi 4 1] TG 4 12 2 57 s MCAO R 7
1 d, P 5 ot i %o R 2K L4 H B0 7™ i b 28 D i A,
TR df- Tl o % HE 201, (L 79 200 G W) 0 2% S i 2 I ] g 4B
£, I R BB 2D REX A ok s, THdl R ERUNEE 14 RIFIG
HiNSS P4 50 R4 M L B AR (P <0.05) 45 21 K 5%
MR E, M2 DS E I (P <0.01) , L3 2,

£2 2HFERESRNSS ERIFSER

4159 AR ARJF1d RJF7d AR 14 d ARJF21d
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YT 0 9.67+1.37  6.33£1.03* 4.33 £0.52b 2.71 +0.75>
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55 B oo s BR4H L AR
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FUINEYE VEGF Xif e ifi 463 443 i H A OR3P 300 . ik
A ANIEE 25 7 VEGE AT ya 54 i 1 M #if 28 ot 0 i
057" VEGF 2151 i i 7988 v 1 il 53 475 1) 9 260 2
JEAME A . B & A 5, A BE R 11 X HR T Sl
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R R BB E A A DI RE R 2

WiE J7 55 T A — i B ERBE R VR T 1 R AR S IRk
W) AESE) B AR SR B AL e s A 2 b 2 IR
TWEHER, B LR BE . A DAY R B B
Sz 55 WA 38 ) R O JULZH 204 VEGF A 18 K il fole
i DA S A ER A <7 RO ILF I A5 A, 398 i 76 400 i A 2
JE B el R sh bk i i, AR O WU YR . B AR
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