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ANZBAH Rb, Xl gk 1 K Bl GFAP KR 1 3t B 52 Wil

WA, K, TR, R, BExE, RWE, THEZ
(RHEAKRF ABESR, 29 650500)

[(HE] BB RS TES RSN AT, 58 A2 21 Rb, (ginsenoside Rb, ,GRb, ) X I B A7 M ki J2 It X+ 28 i
T 4T 4 R P 7R 1 (glial fibrillary acidic protein, GFAP) K Ja 38} Ifil 7 & ( regional cerebral blood flow , rCBF) 1 5 i J% W] §& ¥ 4L

o 773%: 48 HSD REUBEHL A A A 4L, ) TR 41, GRb, & 5 ik 41 (100 mg-kg™" ), w5l &k 41 (50 mg-kg™" ), {5 hk 21
(25 mg-kg ™) JESEHIFL (1 mg-kg ') AR 8 Ho AL 2 2 i 0 W I A8 A2 B iR 24 b A5 O 2 B X rCBF Y i AR
FH S0 551 % £ PCR % (Real-time PCR) £l GFAP mRNA 335 , F % 93 20 £k A1 25 [ % 95 B 3 vk ( Western bolt) K ill GFAP
Wik o N H P2 ﬁﬁq-ﬂ%ﬁmj:%ﬁ%ﬂ] BAEIR . SR ST AR, BRI CBF B B FRE(P <0.01); 5HIRIZ
LB, i 7l & GRb, 2140 2 D e B4 B2 BE R IR (P < 0. 05) ,GRb, % 2H rCBF W] 1N (P <0.05) ;4 HI 2 GFAP mRNA Fl#E 1%
MMI&%MQ%E%J}H(P <0.05) ,GRb, #H GFAP BH M40 i 32 ik AL R 0 B 1Y (P <0.05) , Hh LI 7 & GRb, 41 GFAP
FIRHMPI . (P <0.01) ;GRb, &4 5 Je <~V 4 ) 22 7 T ge ih 5 2 Lo 8518« A6 Mk 8k il 20 M 91 GRb, 7] 34 i Jmj 38
rCBF I fi¢ #E GFAP (9335, Fae B0 I o 400 IR 25, DR A e 1ft ~F 5 5 400 L o
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Effect of Ginsenoside Rb, on GFAP/Regional Cerebral Blood Flow After

Photochemical Ischemia in Rats

YANG Chun-yan, GUO Ying, LI Chen, XIONG Yun-xia, LU Xue-hai, ZHAO Li-qin, LUO Hai-yun"
( School of Basic Medicine, Kunming Medical University, Kunming 650500, China)

[ Abstract | Objective: To investigate the effect of ginsenoside Rb, ( GRb,) on glial fibrillary acidic
protein ( GFAP) and regional cerebral blood flow (rCBF) in cortex of rats and explore its possible mechanism by
using photochemically induced local cerebral ischemia model. Method: Forty-eight SD rats were randomly divided
into model group, sham operation group, GRb, high dose group (100 mg - kg '), medium dose group
(50 mg-kg™"), and low dose group (25 mg-kg '), as well as nimodipine group (1 mg-kg '), with 8 rats in
each group. The changes of regional cerebral blood flow in the right cerebral cortex were measured by laser Doppler
flowmetry after ischemia for 24 h. The expression of GFAP mRNA was detected with Real-time PCR method, while
Western blot and immunohistochemistry method were used to detect the expression of GFAP protein. Neurological
function of rats was detected by using the neurological behavior score. Result: As compared with the sham
operation group, the cerebral blood flow was decreased significantly in the model group (P <0.01). As compared

to the model group, the neurological function deficits were decreased in high dose GRb, group (P <0.05) and the
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cerebral blood flow was increased significantly in GRb, groups (P <0.05). The expression levels of GFAP mRNA

and protein in model group were significantly higher than those in sham operation group (P <0.05). As compared

with the model group, GRb, groups can respectively increase the positive expression of GFAP (P < 0.05),

especially in high dose group (P <0.01) ; there was no significant difference between GRb, high dose group and

nimodipine group. Conclusion: GRb, can increase regional cerebral blood flow, up-regulate the expression of

GFAP, protect the morphology of astrocytes, and reduce the damage of ischemic penumbra neurons in acute

cerebral ischemia stage.
[ Key words |
blood flow

G A Fp O AR A 23 A7 A Y R BORk | AT R
S, HL o Bt ot P RS P 5 809 L 1 PRI RS T
N A fd BRI AE TR . AN & R i Rb,
(ginsenoside Rb, ,GRb, ) JE M AN Z | =L EH PR 25
FR AR B A SR AR I G 22—, T R el ot A 405 3 A3
F 2 L AR 55, T e L P I A8 A 7 2R R A
BT IS S5 20 i (astrocytes, AS ) i o) J& 98 A 5% 45 # 45
JURIG G 40 M 4 Bk M 2 R T R
Fi LFF PG5 S AL BB I VR o T 0 Do 2F 24 7
## H (glial fibrillary acidic protein, GFAP) J& AS [ &
B 2 —  HEFE AS S5 FITIRE & AS T 1L A
SVERRE Y W BRI & 2R S, B kL AS
2 I A B B T AR 25T B 2 I ) B, 4N M Ak
AR FE 5 E, 2 A1 B AS MR IR 3 A B
SLHIIEE AS B A, AT — 2 AR LR AN SE G 4l
Ji, DT AR B G 0l 2 5 T A0 M . 3 A R AR A 8 SR
AR S AS FAL N AR R P R A S
B4F Rb, ,Rb, ,Rg, ,Rd,Re A3 &1 Jili 2> AS PN M 44
(ROS) JE B, 44 o Bt B A W 16 1, A 203 A1 4201 1 3
RASIE AS FIFET=™ o e i Bl 4 I A 2 2 4 7T A
Tl 4 T 40 M 5 19 AS, JE 5 A iE S B Rl
(HIF-1) {3 15 1 2 A K - (VEGF) &3k, i
T 31 i 25 T 40 (NSCs ) 7 I (01 18 B 1 o 22
40 T 2 ) AN Ay Ak . TE R B AS 4R RE B Y
A58 & BN 2 B AT W 3 AS /9 NO B, If
Jdi /b IL-6 Fl TNF-o 255046 T 19 40 6 o 3k A1 42
2 Ut R R K il 3l fik BEL % (MCAO ) 45 780 ) B 5%
R, =L SR (FE WM GRg,) ol 2 iF
GFAP mRNA FlIE H M FRIA . 11 A S 21 Rb, X il
Sl 1L B TR fiE S5 A L 1 5 e o DL E O i — 2P R
5 GRb, 1) i e 1 £ 47 1 FH B2 w7 BB AL ), A AF 5%
PLLE A 2175 S i K B Bl ifn 181 45 b 455 0 | X 5%
GRb, Xt i ®k 1fi K B K I i & ( regional cerebral
blood flow, rCBF) FI GFAP [ 521, > i B GRb, %
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i st L P9 PR 4 VR AL A S8 A 8 10 5 6 4K 4l

1

L1 3y (@ RRR4E SD MEME KR 48 H, K
250 ~320 g, h BRI ERI KA s P b o 324t 3h
Y& ¥ IE 5 SCXK (15 ) 2015-0002, 7 5245 2 B W]
BB R S 48 B 2 5 s b vfiE (415 KM16/17) , 5255 3
Prra i EME B ZE B 248 T R0, KRR 5 TR
ER RS sh b

1.2 R GRb, Bk (i B W25 f2 4, dit 5
110704200318 , 4 i >98.75% ) 5 N7 4T Ky A (3£
[ Sigma A w], #it 5 MKBW6260V ) ; J& B4 #b - 1 5
W (78 [E FH A A, it 5 BXHSSZL) 5 Anti-GFAP
antibody ( £ [E Abcam 2\ &, 525 EPR1034Y ) ; B R
bR iC I 40 A TG (Lt R 2 & AE W BORA IR
3] B ZB2301) 5 3 5% % HRP-DAB JE 9 2 (53
7 & (Tiangen A H], 175 PA110) ; BCA # 5 i ik
M@ R RARAR, 525 P1511) ;ECL &G
( 2£ [ Millipore 2% &), 485 WBKLS0100) ; 3} 4 2 41
B RNA 2 BUK 7 & ( Tiangen 2\ ], 585 DP431) ;
RevertAid First Strand cNDASynthesis Kit ( 3¢ [
Thermo Fisher 2% &), 4% 5 K1622) ; qPCR Master Mix
(£ Vazyme 24 d], 5% 5 Q311-01/02/03) 5 5] ¥y ik
T Primer 5.0, iy i % B} £ A R 2w & 6L,
GFAP (88 bp ): I ¥if 5'-CCCATCTATGAGGGTTA
CGC-3', F W% 5'-TTTAATGTCACGCACATTTC-3';
B-actin(224 bp ) : I¥i# 5'-GGAGATTACTGCCCTGGC
TCCTA-3", F Jif 5'-GACTCATCGTACTCCTGCTTG
CTG-3',

L3 U 68000 #YK B 37 A4 s Az AL CERIN T Hi
IRPEAE A B A BRZA 7)) 5 PeriFlux Sys-tem 5000 %Y
WO 2238 W i i e DU ASC (o T R 2 A AR A R
F]) ;ND-1000 %I #% M2 & H & & L (3 [ Gene 24
H]) ; Mx3005P 22 [ a¢ ) 5 .2 PCR Y ( H 4% Takara
A Fl) ; DM4000B #5281 Bt (5 [ Leica A H]) 5
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Amersham Imager600 fk 2% &8 2% (£ E GE
Healthcare 2 %)) ; RM2125RTS #Y 3€ < 4 8% 47 A #L
(18 leica 22 F] ) ;Mini-Trans Cell HLIK R S8 FE R
4: (32 [ Bio-Rad A #]) .

2 Fik

2.1 F=ER IR A

2.1.1 GRb, B {RBE A H 4% 05 K0 & 4l
100 mg-kg ™' i+ 54, F A 0.02 g- mL™", K % K E
GRb, HL{k 2 g Jin 75% £ 1 5 mL iR%], 28 12 fin 78 1%
KAl 78 43 % % )5 8N 100 mL & P 2 A F)
100 mLJ5 % FH , v 70 410k 2 3 B, A 57 42 2 B o
7 2 X 24 A B

2.1.2  @INMPLAEWIECH  FREGE INPLL B oK,
F A= PR K BL A% 10 g+ L™ VAW

2.2 SRR b AR g ST KRR KR
BEHL AT 1 6 A2, 43 500 oh ke il 4SS AU 2 i TR 4,
15 % GRb, 5 ) 41 (100 mg-kg™') , o7 & 41
(50 mg-kg™") AR HE 41 (25 mg-kg ™), JE 5L
H(1 mg-kg ') o ZMASCHR[ 12 ] A 700G ok 1n A5 Y
ARG 12 h 28 E, L 3% L L Z 40 (10 mg-kg ')
P R o iy 7 A4 2 0 AN [ o, B 5 R, 561 nm i
K, HA 8 mm YOG (MGL-FN-561, % ik & A
A ) MRS f5E BT X AT 0.5 mm, PR SR FF 3.5 mm,
20 min, FARGE G A K, ARG 18158 0F 45 1 58
MRE . TR, FARSBEWRT, RS 5 @ i
21, GRb, HF-ARJ5 4 h &I 24 25 ; B AL 4 AR F R
ZH P A PR K AR B . 5 S AR 4 Longa' "™ 3743, X
KB BE AT PE 5 0 43, JCHh 4 T B Bk 431
Uy $ R ol ot 00 e 00 s JTC e ol f B BB )
2 53 AT 1) o g N A% B (b R AR 53 ), AT
A B B A 1 e ) 45 ( EERE Bk ) 4 4, AN TE
Fra A REE R . TR R 1 ~ 3 4 A A il A A5
2.3 KRB R T DX I g R A I E B i 24 h
Je RIS, LA R UG S7 44 2 A7 A [ 5 , i <R L A
3 mm AR A I F B AT AL, S 2 kA A R, A %
il R Sk, FRAR e L4 i 5 SR O 22 35 il O W
DA 55 A 0l fig Jz Jo 3 ol 3t 0 3, R 22 W0 5 min
2.4 SO E B PCR ¥ (Real-time PCR) 4 il
GFAP mRNA {335 ™ 4% #& MU0 I 5 # 4 , fh 4%
& RNA, ¢DNA 4 B : F Thermo (¥ ) %% 5% i 7
& B AR 20 L (4 BB R R A L cDNA R 17
F—80 °C, 542 54 RNA (VR BEFI T &, Real-
time PCR K, it il SR A 20 w52 by 44 5=, FH 52

YL i PCR A HEAT L B, ML 4% 4 Oy 172 P
95 °C,30 s,28 14 95 °C,10 s,iH & FEfH 60 °C ,30 s,
40 ME . R 279953 GFAP mRNA F A+ 4
Rk,

2.5 AL GFAP £k EEWRINE
24 h b BE K ERIT IO, B R e A WA U R
YR K )5, 0 Anti-GFAP antibody (1:300), if
AN & 4 C iR b 5 T m BOR g AR 0 1l 5 T SR
IgG(1:300) ; DAB I A, ; &2 G- flit 7K -3 W] - P ) Ji
Hh,

2.6 R HPEEN I B (Western blot) #:l] GFAP 2&
FI A RS B 40 i £ LA 1, BCA BRI 2 4R
R . Bl 10% 43 8 e, e IS i A Anti-GFAP
antibody (1:10 000) , i3 £ , YK H ¥ B S5 i A BAR i
FRic 404 1gG(1:5000)  ¥5F 1 h J5 ECL k&
3% 3 min, 7E Amersham Imager 600 £ 4t % 4 KM% .
2.7 GeitEsr e LR SPSS 16.0 gE4T 4832 4
TR g I N ST a2 S VAR = 2
At Kide,P <0.05 R EAS I E L,

3 &R

3.1 GRb, XM K R Longa P43 B R0 i Bk
MASAIZH AR J5 24 h 28 D) A8 B30 1 B0 A i 3 k4
SR AH L, GRb, = 7] £t 2H F1JE 52 4 F- 21 Longa
WA TRE(P <0.05) Mk th Rl w A TG it &
Mo ME T,

#1 GRb, XSGR KR Longa i3RI (x 5,0 =8)

Table 1 Effect of GRb; on Longa score in ischemic rats (x + s,

n=8) P
M FE/mg-kg Tt RIETEBUG (SRAH)  HAE24 h

BFA - 0 0

LAY - 2.65 0. 13" 2.73 0. 14"

Je 5 1 - 1 2.55 0. 12" 2.25 0. 12"

GRb, 25 2.74 £0. 06" 2.70 +0. 11"
50 2.63 +0.06" 2.58 +0.06"
100 2.67 +0. 15" 2.23 +0.06"%

S EPEARY LR P<0.05; SR Y P <0.05,

3.2 GRb, Xk sk it I B e J5 IXC 1L 3t 2 149 5% M)
ST AR L LA, it 1 A Y 4 i Bz o DX I 3 e
W (P <0.01) ; 5HEAIZH %, GRb, 2 rCBF #64
HM(P <0.05), L GRb, ™ &5 7 & 41 44 im0 &
(P<0.05), H GRb, B4 5 )¢ =24 AH 1L %
REGIFEE L, K2,
3.3 GRb, XMk K Bl GFAP mRNA fy 520 A
RIZ] GFAP mRNA 33k H B F AR 418 B3 m (P <
<121 -



24 A1
2018 4E 1 A

FESSBAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 1
Jan. ,2018

#£2 GRb, xtKRMEkM 24 h FEREX rCBF T E M (x £,
n=8)
Table 2 Change of region cerebral blood flow in cortex in

postoperative 24 hours(x +s,n =8)

41571 F 4/ mg-kg ™! i 1t 3% {EL/ PU
BFAR - 117.33 £4.3
A - 30.89 £3.5"
Je 5L i °F- 1 97.22 +2.3%
GRb, 25 60.12 +2.5%

50 85.24 +1.8%
100 96.32 +2.0%

S EFARM LR P <0.01; SHAH ILED P <0.05,

0.05) ,GRb, £ | &k 2 Fil J& 5 Hi °F- 41 GFAP mRNA
FEIR BRI LRGN, LA v 70 e 2 S Bl ST 21 4
TN (P <0.05) , H:if GRb, 75 748 41 5 J& 55 1l °F
Az ERY LI E L, WLE3,

%3 GRb, Xk RAELI 24 h /5% 2 GFAP mRNA % i i) %
(x£s,n=6)

Table 3 Expression of GFAP mRNA in cortex in postoperative 24

hours(x +s,n=6)

4157 F 4t /mg-kg ™! GFAP
[EERS - 1.018 +0.088
% - 1.518 +0.070"
Je - 1 1.918 +0.104"2
GRb, 25 1.644 £0.083

50 1.818 £0.080"%
100 1.951 +0.108"%

S PR LR P <0.05; 5HR A D P <0.05(% 4,
5D
3.4  GRb, XMk K GFAP H H 3k 1Y 52 i
S5®FRA K, AL GFAP X BIIN(P <
0.05) ; S5 AI4H %, GRb, ' & # & 24H GFAP %
KW I (P <0.05), Je 5L 7 240 GFAP [y & ik
WET I (P <0.05) , H GRb, & #| 4 5)¢ 5iith
VHZ A 22 S TG . Wk 4K 1,
%4 GRbl MMM KR GFAP BERXMPM (s ,n=6)
Table 4 Effect of GRb, on expression of GFAP proteinin ischemic

rats(x +s ,n=6)

4 53] F it /mg-kg ™! GFAP/B-actin
[EERS - 0.15 £0.02
AL - 0.27 £0.05"
Je 5L i - 1 0.44 £0.02"%
GRb, 25 0.23 0. 03

50 0.42 +0.02"%
100 0.45+0.01"%

3.5 GRb, XFidk il KBl GFAP FIKMFE R A7
- 122 -

GFAP (S s swwn S S sy 52 kDa
Practin W S w— — — 1 kD2
A B C D E F
A BB BB T AL C ~ E. GRb, M i 7 5 415 F. J8 381 - 41
(E 2 18])
E1 &KHEAKXR GFAP ERKX
Fig. 1 Expression of GFAP protein in each groups

bt F R4l GFAP [HM A s H 3 £ (P <
0.05), SR 4, GRb, 20 GFAP [ 41 iy 58
I 2 RS A A, BAPE A M B R 1 2 (P <
0.05), L& GRb, A EH (P <0.01), J&
BiHhF-2H GFAP FHVEAN M B A 2, H 5 & A
i GRb, A ER TG #E L., WES, K2,
#5 GRb, xRk B AR R K GFAP I8 ## 4 57T 1 4 I o
MBI (55,0 =6)

Table 5  Effect of GRb;, on GFAP IA of positive expression in

ischemic rats(x +s,n=6)

851 HlH/mgkg ! "
IFEN - 131.45 +2.45%
A - 123.57 £2.21"
Je B b - 1 85.75 +5.97"%
GRb, 25 124.32 £1.95"
50 108.95 £6.1"2
100 89.16 +3.76"%

A B

C

D E F

2 GRb, 3tk i Kk 6R AN K B X GFAP P M5 3% i 25 I (5 24

1k, x400)
Fig.2  Effect of GRb, onpositive expression of GFAP inpallium

after cerebral ischemia( IHC, x400)

4 itig

0 A58 1t 2 A I Gt kb T 43 Sk A X3 s B A
DX fke ot A 00 6 e i 2 5 X gk ot J Gk o
b T 8 MR B R A R T 30 R BE 5 T LA e o
Al DO A] 44 24 h s ROR o Rt 7 i R I
ZOVE I PR R it > 5 A 2 T R IR T R B bR o dek
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ML 3o R v 28 5 T 40 N % it A 52 B R W L AT F 5
2 W] 2 2 152 T 40 i T 2 30 e A S R A A A H e 2 1Y
Ml S 1, KORE 2 TR i AR AR SR R H B =0 TR
(EETs) 9, EETs 11 J 2 60 80 5 5 Sh i 39, &5 5K
i sl k-2 UL, 350 cCBE o i ik I B A 2R — FR B 58
E IR SN, e o 45 Ji A 1A N AR A N o A R A
S5 M BN, WL T O R 1 v, BRI o A N 5
5 A R, R TR T S5 A i b ik 2k i s R R
BE BT LA kB O G R AN B L PR R K
3t 440 T 285 2 VA I L9 14 A A A

rCBF 5 Jig 1 48 1R BUGE FE LR HEAR G, i
rCBF A ) W i A2 7 B 2, — MoK U 1 1 B0 T Ml
I RE XK 100% , ) ke 1t B Jeg 350 i i, 97 2 B 2
25% VAR S R AT o i I O T LA S 3T
FILGH)T7 8 — IO b o AS B 2 AT 300 BF 9 A B
GRb, i@ id b B8 15 B 40 i N /Y 4 0 IR #% s 1R
GLT-1 ek, A5 SORBE A Glu J Ca™ " 146 RS, 3%
AT AE B NS 8 G I L A L 2 —

ARSI 45 2R W I R I 2 A X GFAP 3R
KW HT I, GEAP FH 8 20 i & 4% 22, AR 0 O,
AL ) AR TR T A I A B s R R B K T
FEFETAFAE, H rCBF W] T B 45 T GRb, Fljg
S Ak BRSBTS, GFAP 3% K 3 )i It
i, RIS M SR Y 2 A R F i 2, SRR
UL T RE IR ST 0%, vCBF B R B s Horh LA S
T e ) A 4L A JE B b P 2 0 2 H AR A
Mo PR I AE BT o o P B R A k3. fR R
GRb, A 4 3 iR 5k 1t B J=g 350 1 1ML 37 , ke 2 2 FE IS8 Jo 4
A B, i T T 4 L ik R AR R TR I T A e B
Ao WA B, NS RE A BE T R A
Y4 B i) 4 A G R AR R A o

Zi L ik, GRb, @ g il GFAP iRk, fig 7t
BT T 240 P 84 A, ) A O A PR A kit
Wl Al 22 o0, HARE 5 Je S A 2 R A — E T
L R R L ECHAR GBI i 7 i — I
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