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[ Abstract | Objective: To study the protective effect of Huayu Qutan decoction on vascular dementia
(VD) gerbils and to explore whether its mechanism is related to Calcium ion-calmodulin-dependent protein kinase
I (CaMK Il ) /cyclic adenosine effect element binding protein ( CREB) /brain-derived neurotrophic factor
(BDNF) signaling pathway. Method: Forty healthy gerbils were randomly divided into sham operation group,
model group, low, medium and high dose groups (5.35, 10.7, 21.4 g-kg ') of removing blood stasis and

expelling phlegm. Eight gerbils in each group were divided into model group and removing blood stasis and
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expelling phlegm group. Gerbils were given corresponding drugs twice a day after operation. Water maze
experiment was conducted 21 days later to investigate the spatial learning and memory ability of gerbils. The
expression of p-CaMK [[ /CaMK II , p-CREB/CREB and BDNF in the hippocampus of gerbils were detected by
Western blot and immunohistochemistry. Result: Compared with sham operation group, the incubation period and
the number of platform trips of gerbil in the model group were significantly reduced, p-CaMK I[ /CaMK Il , p-
CREB/CREB, and BDNF protein expression were significantly reduced (P <0.01). Compared with model group,
the incubation period and the number of platform shuttling of gerbil in Huayu Qutan decoction group were
significantly increased, among which the high-dose phlegm dispelling prescription had the most significant effect
(P<0.01). The phlegm dispelling prescription could effectively protect pyramidal cells in CAl region,
significantly up-regulating the expression of p-CaMK [[ /CaMK Il , p-CREB/CREB and BDNF protein (P <0.01).
Conclusion: Huayu Qutan decoction improves the learning and memory abilities of gerbils with vascular dementia,
and its mechanism may be related to the activation of CaMK [l /CREB/BDNF signaling pathway.

[ Key words ] Huayu Qutan decoction; vascular dementia; calcium ion-calmodulin-dependent protein

kinase [ (CaMK Il ); cyclic adenosine effect element binding protein ( CREB); brain-derived neurotrophic

factor (BDNF) ; Si Junzitang
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Fig.1 Effect of Huayu Qutan decoction on space exploration ability

of gerbils

HEZ 5 20 M 2 A 3 A, 40 O o B R A AR
P oA 2 5], A B R 2, RN JE TR/ AR

F1 URBERANDBREEREERNNZI (2 25,0 =8)
Table 1

o BRIV YD AT T CAL X A] L4 #h 200
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Effect of Huayu Qutan decoction on space exploration ability of gerbils(x +s,n =8)

AR /s -
25 4 /g kg ™! FRE/ K
1d 24d 3d 44

BFEAR - 49.62 +1.88 39.66 £5.03 29.91 £6.72 14.95 £3.78 6.0+1.2
#5950 - 49.35 2. 81 44.03 £5.98 46.14 £7.11% 36.74 £4.13% L.9+1.1%
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A RTFARH ;B BRI CALBAEIRTTH (F 3 ~4 7))

2 UBEEAFWNDRIED CAL X NeuN [H 14 40 B # 89 & I
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Fig.2 Effect of Huayu Qutan decoction on positive cells of NeuN in

hippocampus CA1 area( Nissl, x400)
.34 .
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Table 2 Effect of Huayu Qutan decoction on number of NeuN in

hippocampus CA1l area(x +s,n=8)

215 HHE /g kg™ Nissl % {5 o 4k
i+ A - 71.6 £9.8 71.8 £9.3
LA - 26.0 6. 7% 25.6 +6.2%
IR T 21.4 42.5 £8.5% 43.3 +8.9%

3.4 Xt E DX p-CaMK I, p-CREB, BDNF %
IKHYRE 5 IE R A R, AR AV U RO S A A p-
CaMK Il , p-CREB #1 BDNF F ik B Z F R (P <
0.01) ; B RIZH oA, AL L 9% O 4l b Bl it D 2H 21
p-CaMK I , p-CREB il BDNF # ik B % | F} (P <
0.01), WK 4,33,
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B3 WHREHEAMDERED CA1 X NeuN B &M (FuE 41k, x
400)
Fig.3 Effect of Huayu Qutan decoction on NeuN immunohis to

chemistry in hippocampal CA1 area(IHC, x400)
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A B C
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BRIz Bk
Fig.4 Electrophoresis of p-CaMK I , CaMK 1 , p-CREB, CREB,
BDNF proteins in hippocampus of gerbil
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Table 3  Relative expression of p-CaMK II /CaMK Il , p-CREB/

CREB,BDNF/g-actin proteins in hippocampus of rats(x +s,n =8)
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