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Effect of Shengjiangsan on Promoting Repair of Hippocampal Tissue Damage in

Chronic Ischemic VD Rats via Activating Wnt Pathway
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[ Abstract | Objective: To investigate the protection effect and mechanism of Shengjiangsan on learning
and memory abilities of vascular dementia (VD) rats. Method: SD rats were randomly divided into normal group,
sham-operation group, model group, positive drug group ( donepezil hydrochloride, 1 mg-kg '), Shengjiangsan
low, middle and high dose groups (0.67, 1.33, 2.66 g-kg™'). VD models were reproduced by improved two
vessel occlusion method (2VO), and the intragastric administration of the drugs was started 1 week after surgery,
for 8 consecutive 8 weeks. The effect of Shengjiangsan on learning and memory abilities of VD rats, as well as the
orientation navigation and space exploration behaviors were observed by using 2VO method. HE staining was used

to investigate the pathomorphology in hippocampus; Western blot and immunofluorescence assays were used to
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explore the expression levels of VEGF, Nestin, and key proteins ( p-LRP, p-GSK38, LRP, GSK38 and B-catenin)
in hippocampus. Result: As compared with the model group, all doses of Shengjiangsan could prolong the latency of
VD rats in passive avoidance test, shorten the latency of the orientation navigation and space exploration in Morris
water maze test and promote the repair of pathological injury in some degree in a dose-dependent manner. In
addition, Shengjiangsan up-regulated the protein expression levels of VEGF, Nestin, p-LRP, p-GSK38 and B-catenin

in hippocampus in a dose-dependent manner (P <0.05, P <0.01). Conclusion: Shengjiangsan could improve the

behaviors of VD rats in learning and memory as well as spatial recognition by activating Wnt signal pathway.
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AL B4 S W A A S R 0 s R 200 9 K A iR
(OB A o TC 25 BB A o Il 7 3 A
ETE /DO RSI L7/ k= s I | SRR VAN A I 71 e | | B2 i
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B0 20 min @ LWL FUE,EBELEES B O
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BCA 75 & 8 (k. WA A 40 pg/fL7E 10%
SDS-PAGE HLik 43 B, #X ) 5% 2 PVDF i I, DL 5%
R W5 K3 VS W T =8 T B O 2 hy fim A 121 000
i B ) — LB K 2 1:5 000 #i B () GAPDH (42 )
Pk 4 C B et A ; Y IR 22 vh i (TBST) P s ), Jin
A L1 5 F B 1 R 2o A W AR A2 0 1L 2B/ R
B 1gG —ht, iR N 2 h; TBST PEfE 3 K5, &
F Bio-Rad &5 AR AL, in A Ak 2% & 6500 #4710
S S MR AR I B SRR I L o
2.8 GEila bt SRH SPSS 16.0 Si it #4447
Gt A, Gt F A AR « + s FoR R ¢
K, L P <0.05 EFAHGH%E L,
3 &R
3.1 X% VD KRR SCE AR I g R
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R B3l B S 6, A5E 76 2 K Rl I S 56 v FR 0T B I
5,5 min WESIRECH B3, 5 EF A B AA B
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3.2 XF VD R RUK 2 B AT AT S 50 A2 ] PR R
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F1 FAREHX VD XRBEIKERPMEIN(x+5,n=10)
Table 1 Effect of Shengjiangsan on latency of experimental dementia in vascular dementia(x +s,n =10)
205 Fik/g kg™ AR/ s 5 min FRE/ R
E% - 262. 40 +66. 98 0.30 +0.48
HoL TR - 101.90 +39.20" 1.80 £0.79"
BFA - 248.80 +76.61% 0.38 +0.52%
EN I EZ S 0.001 216. 40 + 108. 677 0. 60 =0. 84%
TRk 2. 66 213. 00 = 84. 35 0. 80 0. 79%
1.33 227.70 +96. 84% 0.60 +0.97%
0. 67 208. 00 +97. 39 0.70 0. 82%
TG IER A LAY P <0. 015 SHIRIA Y P <0.05, P <0.01(%#2,3 %K 5,7 ).
F2 FrEHX VD XBRAKEEEMMITERBERBHOIIM(day 4) (2 £5,n=10)
Table 2 Effect of Shengjiangsan on VD rats water maze positioning navigation test latency of impact of(day 4) (x +s,n=10) s
25 /g kg™ I 4K I35 M4 R V4R
E% - 38.38 £28. 62 34.18 +26. 08 11.75 +£5.63 10.98 +6.98
A - 76.31 £27.60" 72.95 £27.33" 62.38 £32.11" 63.47 £34. 66"
P AR - 37.89 +30.24% 6.94 =5.52% 15.12 £13. 54 23.99 +28.25%
R £ 2R 0. 001 25.76 £29. 63% 22.12 £16. 40% 25.41 +26.22% 30.51 +37.55
Tk 2.66 24.94 £19. 42% 25.24 £26.27% 25.30 +34. 427 21.68 £22. 08"
1.33 22.49 £26.77% 35.38 £35.76% 30.51 +£32.53% 15.59 £26.96%
0.67 38.72 £34.08% 25.21 £22.57% 7.38 +6.94% 12.91 +10.90%

3.3 A VD R BRK R B A E] AR S g v AR B B2
Wi KR A R R S, B A R RS T B IR
eI S e TN S IR 3 S g T TN @ SN by
) B R, SIEFHILKEA B EEZER (P <
0.01) o Jh e il g 770 4 21 K Bl 2 Bl 15 U8 28 Y
G PR B I ] 565 DU 52 B B I () (I ) ) 249 34
T, P 2 DU G R A B I T D G R A R I (L

W) ) L5 A 4 AR BT 22 S (P <0.05)
T e i b 7R i O BB 65 OB SR D R R B
ISP I 55 DU G R 452 B I [] R I 18] ) A7 — 5 19 38
HSERANE KR LA, A G2 25 7. THRE R
70 R B 2 T 15 OB B U G R 4% B (] 5 DY
G PR A5 B I ) A T A7 B S 3 o, 5 8 8 2 L
HAT W E M2 (P <0.05,P<0.01) . W3,

£33 AREXM VD XRKEXEZEARZXBERBHFM (day 6) (v £5,n=10)

Table 3 Shengjiang on VD rats water maze space exploration experiment latency effect( day 6) (x £s,n =10)

20 51 ik /g kg ™! T B 8k IV 4 BR A 8 B[R] /s IV 2 BR A5 8 18] (B[] ) /s
iEH - 3.70 =1. 89 29.00 £6. 46 32.22 £7.18
LR - 1.60 =2.22" 21.27 £7.01" 23.63 £7.79"
BTEA - 3.00 +1.20 28.65 +7.37% 31.83 £8.19%
R L2 2R 0. 001 2.10 £ 1. 66 30.31 +11.76 33.68 +13.07
Tt K ik 2.66 3.50 £1.58 27.89 +5.93% 30. 98 6. 592
1.33 2.40 £1.58 30. 86 +12. 87 31.29 +14.30
0.67 4.50 +3.31% 39.21 +10.21% 43.57 £11.34%

3.4 X VD KRGS XWEAL =R EmE VD

R FRUASE A 4 32 2 3% B0 g I 14 bR Tl Ak 0k 4 i B

A% E 4R, CAL K CA3 X 8 or K ok /b, HE S 2%

AL, 20 B 4 4, M 2 g Rk e £ B A 4l 2 T
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AVTER UL B AR TFARAL; €. BRALD. FHEEHLO0. 67 g-kg ™ Ul E. FHHEHI1. 33 g-kg ™' UL F. FFRER2. 66 gke ™ UL G MR B FHIRFFAL(IE 2 ~4 7))

B 1 FE#Hx VD XRiED CAl AAFHEMIM(HE, x200)

Fig.1 Effect of Shengjiangsan on histopathological changes of hippocampal CA1l in AD rats( HE, x200)

B2 FHEH VD KRED CA3 ARFHFEAFI(HE, x200)

Fig.2 Effect of Shengjiangsan on histopathological changes of hippocampal CA3 in AD rats( HE, x200)

B3 FrpE#Es VD XAREBSEHRELARFHFERIM(HE, x200)

Fig.3 Effect of Shengjiangsan on histological changes of dentate gyrus in hippocampus of AD rats( HE, x200)

3.5 %F VD KEL# DX VEGF F1 Nestin 3% ik 1Y 5%
Mo SR 2VO P Il A BE W BT 3 VD AR ALK B
W DX VEGF Fl1 Nestin [ %€ % 5% B B 0k /b (P <
0.01) ; SHIAIL LU #K , £h 1R 2 7% Wk 5 2 R A JC A1
20 T X VEGF il Nestin (7% 6 50 & . 25 4

(P <0.05,P<0.01), VWLIE 4,5, Western blot %4
SRR R K B o AR ) A AR 1 R VD R BRI
2 VEGF Al Nestin 8 H I F£ K (P <0.05,P <
0.01), WL 6,7 47 e HOGS il Y #ft 28 19 452 3 1 1)
AR AT RE 55 02 4 1048 2 R 28 T 40 i A3 A AR OG .
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A B ©
E F G
AT RN VEGF Rk K s 4k (5 J6 38 B 3RR Nestin R KCOF 5 5 R AZ Y4 DAPT
4 FHREHY VD KRiES K E 4 VEGF 0 Nestin B9 200 (58756, x200)
Fig.4 Effect of Shengjiangsan on VEGF and Nestin in hippocampal dentate gyrus of AD rats(IF, x200)
1.0 - 204
EA VEGF E3 VEGF
0.8 - » PP EHE Nestin 15 4 ¥ 3% B Nestin
0.6 -
10 4

PLIRAE

0.4

0.2

0.0 ] Q
D E F G

A B C
A TE# B AR T RY;C BRI D, FHFH 0.67 g-kg "4 E. F
[ 1.33 g-kg "4 ;F. FHREHL2.66 g kg 4G, ML LIRFTA
(1#7,9 I7)
E5 FE#H3 VD XREDEKEL VEGF 1 Nestin i 514
(x+s,n=10)
Fig.5 Effect of Shengjiangsan on VEGF and Nestin in hippocampal
dentate gyrus of AD rats(x +s,n=10)

e .-

VEGE - -

GAPDH --.".-
A B C D E F G

B 6 FrE#xt VD KRS A4 VEGF 0 Nestin E QMM

Fig. 6 Effect of Shengjiangsan on VEGF and Nestin in

hippocampus of AD rats

3.6 XFEEEME H4H 4 VEGF il Nestin | i Wnt {3
SIE G PR Wnt (5 S R0A R B AT
Ui & & MR B I BB W E T i —,
16 e A [ B b o) it A5 0 8 2B RN il 2 T A0 A o 1k,
ABESEEE R I, T R HORE 0] B AR E R VD R
U S 20 20 Wt {54538 #% h LRP, GSK38 i % i 1k
K B e s Bl B Y 1 B-catenin [ K P, i 0 AL
Wt {553 5, X 4678 FHFEHL F R VD R R S 4
Z1rh VEGF Al Nestin 35 () HLHI 1R 7] 58 5 #7E Wnt
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HA M RER

D E F G
B7 FEEEx VD XRiE34AL VEGF 70 Nestin F H 18 *¢
GAPDH RiZEKFM (x £5,n=10)

A B C

Fig.7 Effect of Shengjiangsan on expression of VEGF and Nestin in
hippocampus of AD rats compared with expression of GAPDH (x + s,
n=10)

A K. WK 8,9,

[-actin T - -, -

P-LRP(scrl490) iy Sl et e S0 S

Bl L X I T I Y
P-GSK3pserd) i W N - .

B8 FM#x VD KERESAL Wt ESEERBEXEANTM
Fig.8 [Effect of Shengjiangsan on Wnt signaling pathway-related

GSK3p

GAPDH

protein in hippocampus of AD rats

4 Ttig

LA 0 2% 2 DAY 1 A PR 3R M 52 o 45
7 A R R SO T R R B A I R 25 iE, B AT LU
T EA =IO S Z B, 1 0L LS T RE
TR RS L EC A DA R T RE (It B Ll R A
1)L VDRl R AR A T R e
T e i A e 355 R T3 0, e DA A R S SO R
55 AL JEUN o H A G bR HESE— BRI A,
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15 &m f3-actin EART RN Wi, i VD B S

3 =3 GSK3p
| =p- GSK3p
o LRP

1.0

0.5p

| MR RE R

0.0

A B C D E F G

B9 Frk#gx VD AREIAL Wt 55 BBRMAXEAMAX
GAPDH RZEEMFM(x +s,n=10)

Fig. 9  Effect of Shengjiangsan on expression of Wnt signaling
pathway-related protein in hippocampus of AD rats compared with

GAPDH expression(x +s,n=10)

AT XoF 990 KB 1L 2 % 47 £ b 25 4 97 L A E kY
AR HE— 25 3, IR e 3 0 B G 38, 32 v i
20 M A AT O e, i T R R LR I £ R
A A A T T B 25 W Y R fE AR A7 ik 3% VD
g — R BRI, D, 0 2 8 45 L 280 SR 97 VD
IR 2 A F T AR S I R BF Y
FW], B 25 75 VAT P 2 R AT B O T R T
—EMITR, B E @R M A V7 SR T R 2
R I R A B R

ThE B R ZE T R ORI A 6
W25 20 A%, 6 25 T I B KR TG, T R A M, 9
FP o BRGSO =2, TR RN T A
Wi TRV A, TE T LAR R S g Oy B
HAGYT HEIE AR T MR, 25 W 41 Lt 55 4
(X VD 5 B R Rk EET L THRE R
AT H] R k3 VD R A S B A H R R AR D, R
Tt FGAE P i A AL o R v

I S 0y K BT R S AT S 6 A K R s (]
RE LB AT 25 W 2% S T 1L B S0 B TR Y
I S 56 K R BT L AT S 5 A K 2B 28 1] IR R
SCU I 45 4 SR, T W HICRE LR 0 T ok ¥
VD KR 2 2 FCAZ RE J1 . A BRI 2, Kk s
I 8 2% S 0 A1 7K K B S 57 A AT S 3 4% R 24 (R v
B (1.33 g-kg ") JFREBOW VD K L2 S BICIZ g
7 B A R AR 4 (0. 67 g kg ') RS R B
(2.66 g-kg™') X FhAR L MR R A5 5 WML %
R A TR B — B0 . 40 e B2 1
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(5 4 ASE IR, B RTIA g, JH L el 25 1 200 0 8 4L 200
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