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[ Abstract] Objective: To investigate whether ultrafine powder of Gastrodiae Rhizoma (UPG) can
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alleviate the learning and memory impairment of vascular dementia rats and delay the process of VD, and
whether this effect is related to the release of acetylcholine (Ach) through the regulation with
acetylcholinesterase (AChE) and choline acetyltransferase (ChAT) and control of cholinergic system. Method:
SD rats were randomly divided into sham operation group, UPG low dose group (0. 45 g-kg"'), UPG high dose
group (1.8 g-kg"') and Huperzine A group (80 wg-kg'), with 12 rats in each group. The drug administration
groups were given orally drugs once a day for 8 weeks, and sham group and model group were given orally the
same amount of distilled water. The learning and memory ability of the rats with VD were evaluated by the
Morris water maze. Htoxylin eosin(HE) staining was used for pathomorphological observation of hippocampus
CA1 area of the rats. The content of Ach was determined by enzyme-linked immunosorbent assay (ELISA) ,
AChE and ChAT protein expressions were detected by Western blot, and expression of ChAT in hippocampus
CA1l area was observed by immunohistochemistry. Result: Compared with the sham operation group, the
escape latency of the model group was significantly increased (P<0.01) , and the frequency of crossings
platform and the time of staying in the target quadrant were reduced significantly (P<0.01). HE staining of
hippocampal tissues from VD rat showed neuron disorders, loss and degeneration and necrosis, pyknosis of the
nucleus and light coloration of the cytoplasm. The level of acetylcholine in the hippocampus was significantly
decreased by ELISA (P<0.05), the expression level of AChE protein was significantly up-regulated, and the
expression level of ChAT protein was significantly down-regulated (P<0.01). Compared with model group,
each administration group could significantly reduce the escape latency of the model rats, and significantly
increase the frequency of crossing platform and the time of staying in the target quadrant (P<0.01), the content
of Ach was significantly increased (P<0.05), the expression of AChE protein was significantly down-regulated
(P<0.01), while the expression of ChAT protein was significantly up-regulated (P<0.01). Conclusion: UPG
improves the learning and memory ability of vascular dementia rats, and its mechanism may be related to the
increase of Ach, ChAT level and the decrease of AChE level.

[Key words] ultrafine powder of Gastrodiae Rhizoma; vascular dementia; learning and memory

impairment; acetylcholinesterase (AChE); choline acetyltransferase (ChAT)
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2.5 ZE [ RE BNl Ik (Western blot) % Il AChE,
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2.7 SitEgrik R SPSS 22, 0 KR E AT Gi 0t
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Table 1 Effect of ultrafine powder of Gastrodiae Rhizoma(UPG) on navigation test in VD model rats(x+s,n=10) S
4153 Fl it /g kg! 1R EPN EIRDN 4R HSK
BFA - 85.00+39.08 45.44+25.75 33.00+23.50 26.70£10.33 19.70+11.61
R - 111.20+£21.73 103.33+30.87" 102.78+26.23? 84.00+27.042 68.89+24.522
NN e 0.45 108.90+23.4 107.20+29.84 82.44+24.07 66.75+22.42% 50.63+15.43%
1.8 95.50+34.72 84.70+39.27 41.33+21.58% 45.33+16.07% 32.71+15.79%
HAZEH 8x10° 107.70+21.68 61.40+43.01 45.90+43.12% 39.71+13.78% 28.50+21.29%

TE: 51k FARA A VP<0.05,2P<0.01; 5 HBERIZH L # 9P<0.05,9P<0.01(F 2~5 ) .

3.1.2 X VD RRAMERERAZmE S5ETF
AR A, 55 6 K I AR AU 41 K BB IR 2 0 & Ry
i) i 3 4E 4 (P<0. 01) ,2 min i K BRUZF 1 F & 8k
RREAR , 45 B8 7E B br 5 BR A4 B ] 2 3 08 20 (P<0. 01) ;

F2 REEWMHX VD XRZEHRZ LKA FM (+s,n=10)

SRR LR, 4 T RBRE OB, KRR 1 IR E i
S5 I ] SRR AR (P<0. 01) , #E A & R BHI1E
Htr 4 BR 45 8 B | B 2 38 n (P<0.05) .
W2,

Table 2 Effect of UPG on space exploration test in VD model rats(x+s,n=10)

] 4

Al ek LKA s F AWK FI RGBT 4 7741 1 %
BFA - 19.90+5.42 6.40+1.42 34.44+11.67
AR - 89.37+31.032 1.73£1.012 19.78+4.12%
NN e 0.45 84.85+12.61 3.00+1.32% 21.35+2.92
1.8 45.42416.24% 4.50+2.229 32.97£12.569
AR H 8x10° 31.12419.43% 5.00+1.85% 33.32+13.539

3.2 X VD KR4 LB SN Em  RFR
2R B CAT X B 26 70 40 M A e HE S 40 i 5 448
51D P - D =R A SN R R R
A1 ST AR A A, A5 2 41 A 25 # 2L 40 e b
T Bt AR K, B A% 1 4 FL Y 2 5 R, A8 T2 3K 5 41 il
S5t B 0 5 4 T DR RR R SHORS T A% L B AR
H T AT D0 b 25 40 HE ) K 5 IR T A4 i vs /b

g1 o A U DI AN I8 7R R ARE A N 3 I

3.3 X VD KRG HAL H Ach /K Frysgm 5

e F AR A, vD K R 5 b Ach 7K i 3 FEAIR

(P<0.01); S5HEAI A FL#C, 25 T KRR B GOk J5 , o] A

B35 R VD K U 5 o Ach 1 K F- (P<0.01) .

L3,

3.4 X VD K 5 d AChE 1 ChAT % 11 ik 7K
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AARF AL s BATHLLH 5 C. K R BIOR IR TR 0 20 5 D. KRR BOHS 5 ) e 26 B A A2 00 P 28 (181 2,3 7))

B 1 XEBHMTVDARIED CAI RFERSHFN(HE, x200)

Fig. 1 Effect of UPG on microstructure of hippocampal CA1 in rats with vascular dementia(HE , x200)

R3 KREBHMT VD RBEMALH Ach ZKFEHZM (+s,n=10)
Table 3 Effect of UPG on Ach content in brain tissue of rats with

vascular dementia(x+s,n=10)

2H 511 ik /g-kg! Ach/mg- g
BFAR - 52.47+3.97
T - 40.17+3.09"
TR A 0.45 43.80+5.07
1.80 50.62+1.949
AAZI T 8x10°3 52.56+3.17%

TS 5T AR B, LR 4 v AChE 2K 1
K 5 2% 19 (P<0.01) , ChAT & 1 3k i 3% T
(P<0.01) ;5B 4 B, O R Bl o o) i 3
¥4 AChE £ 1 ) & 15 (P<0.01), i 3% - i ChAT
EHRFIE(P<0.01), WE2,%4,

42 kDa

ChAT ”“ 70 kDa

B E -
i TS B ol n e = 8

i, A .

A B C D E
B2 XRiEDHACKEM ChAT EHE A Bk
Fig. 2 Electropherogram of AChE and ChAT proteins in

hippocampus of rats

3.5 X VD K El CAl X ChAT # 1 3£ ik (1) 5% i
SRF R TR, BT IR ChAT 38 H K

R4 REBEHX VD XR D AChE #1 ChAT E B RIZKF
KIS M (x£s5,n=10)
Table 4 Effect of UPG on expression of AChE and ChAT in

microstructure of hippocampal in rats(x+s,n=10)

215 Fl 4 /g kg AChE/B-actin  ChAT/B-actin
e - 1.51£0.112  0.43+£0.07%
PN e 0.45 1.10£0.14Y  0.76+0.012%

1.80 0.95£0.139  0.900.04
A A2 T 8x10°% 0.88+0.10Y  0.99+0.09%

B R T AR HE AT RIS 1

W SRR, S T AL S, Tl LR R
#E ChAT I W IRAG. WK 3,35,

RS5 RRBRMHI VD XAREBIH CAIK ChAT E B RIZEMF I
(X+s,n=10)

Table 5 Effect of UPG on protein expression of ChAT protein in
hippocampal CA1 region of VD rats(x+s,n=10)

2H 51 /g kg! ChAT
[EERN - 1
T - 0.39+0.072
TR IRR Ry 0.45 0.54+0.05%
1.80 0.87+0.119
A2 8x10°3 1.24+0.05%
4 itig

VD Sz il I AR OGP 51 R 1Y L) 2 2 il A B A
R EAFIE M AR AT e F LR G AR, Rl TR
N B DS I, VD B R e A 2 R AT
TR e A N 2 A A i B A7 B
PR T VD 15 & B3 RO AL SRR A

Bl 3 XEKBHHI VD AR CA1K ChAT EAREH I (L k. x200)
Fig.3 Effect of UPG on expression of ChAT in hippocampal CA1 area of rats with vascular dementia(IHC, x200)
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Y Fr 0 L W IE R HEAT 2R 20 AL R B AR Y
ACHE ¥4 Ach 7K fif >k R AN 2, 8 11 2K 336 19 2o i 32 22
SR TE A 25 5 i 22 12 A0 HE AT, 1 I R s LA R e 48 2R
fike ) 1) A S8 A% 28, f 28 B2 K ik D) BB . AChE 7%
PEFE VD K B T T B0 A 3 A [ 47 24
T Tt R M R TR o A o A5 AR A BE pf 22 0T
KAWE 2 AChE B i, £ {1 fixi 4 7T %5 ¥ AChE
I PE T, MM AR Ach K F, 51 A R 3 RE B
a2 A i A BF ST s, VD AR R U 2F 2 i
1268 7 B REAR 1 T CAL X ChAT ik W20, 48 W
ARG 2 BEEE RS B 2 5 VD i & A1 ARS8 [ RE &
P, VD K B 5 Ach AR E AR, AL
P AR Ak F9 G B ifF ChAT 9 3235 18 35 T, /K Ach
) 56 B8 il ACE 1) 36 1K 2 3 58 , DL b 4% SR 4R R 78
0 At 1 AS A2 R BT, R RE A b 0 TR
Ach (14 1832 B, 55 2 5] 2 ¥ 5 B i Ach (1 7K - 5
A, T 5 0N HT T RE 32 4

O P 400 0 70 484 T A 2 ik b Ach B 1
ROIFH R R b C 8 B T H 36807 R A 0 B
2997 vk 22—, DA BELAE fi 2R 46 1M T B Y T
FLYRT RS B A W 5 G A A2 B AT A 1
I b 0 e i B ECIR S, 1 ChAT 5 I
ik, M VDN RS2 S e A2 B RS EHRET
SRS W BEAIC ACKE 1996 1 2 2 Ach BE U — Fib
W TIGIT AD BB k. G IRWF 58 o, K
IR LA B 1 rp R A 22 25 BEAE T, BT LA B IR
A2 RGP ALK E i MCAO 35 #E 7 VD
BEAL KA 25 T KOO O E B 5 R 1 KM
¥ %t VD K BUIRGRBE R S =1 . S5 R s, R
JBR AR fHORS T B 2 Y [ G VD R AR R LAY K R AR
W, 38R A A 0 OB B R4 B 45 BRI
PR KRR SO X VD R B 2 e 2 Ty g Y B AR R
A FENEH . ELISA Fll Western blot DA K #7728 4 fk
ST ZE B R, S A R, KRR Ok
T 4 4k Ach K P, ChAT 4 28 11 £ 35, FFEAIK
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