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impairment caused by cerebral ischemia
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Abstract: Objective To investigate the therapeutic effects of Tianzhusan (TZS) on the related indexes of learning and memory
impairment of rats with vascular dementia (VD) caused by cerebral ischemia. Methods The rats’ models were prepared by a
permanent ligation of the bilateral common carotid arteries. After ig administration for 63 d, the learning and memory abilities of rats
were observed with Morris water maze, the pathological changes in hippocampus were detected with HE staining and Nissl staining,
and the expression levels of microtubule associated protein-2 (MAP-2) and synaptophysin-1 (SYN-1) in hippocampus were evaluated
by immunohistochemistry. Results The latent period of rats in the model group was longer than that in the control group obviously (P <
0.05). However, the latent period of rats in Nimodipine and TZS groups was shortened after ig administration by different degrees. HE
staining showed that the neuronal cells appeared necrosis and deformation in CA1 and CA3 areas of hippocampus of rats in the model
group, while Nimodipine and TZS could reduce these injuries. Nissl staining showed that TZS could increase the number of Nissl
bodies in CA1 and CA3 areas of hippocampus. Nimodipine and TZS could improve the expression level of MAP-2 in hippocampus.
The rats in the model group had a high expression of SYN-1 in CA1l and dentate gyrus areas, but a low expression in CA3 area.

Nevertheless, TZS could increase the expression of SYN-1 in CA3 area. Conclusion TZS could improve the learning and
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memory abilities of VD rats by relieving the damage of neuronal cell, promoting the synthesis of neurotransmitters, and regulating the

expression levels of MAP-2 and SYN-1.

Key words: Tianzhusan; vascular dementia; learning and memory abilities; Morris water maze; latent period; microtubule associated protein-2
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Table 1 Effect of TZS on escape latent period of rats with learning and memory impairment induced by cerebral ischemia

in Morris water maze experiment (x +s)

15 ?‘flﬁ%{ T HEREE R/

(mg'kg ) H1R 2K F3R EX PN ERPN

BFAR — 8 5411+ 890  26.91+11.23 1628+ 8.18 15.15+6.49 11.62+4.45
ei] — 8 5736+ 4.13  42.494+13.47"  29.44410.17%  30.84+£877%  24.44+9.80"
Je BEH T 20 8 4876+ 924  19.63+11.88" 1583+ 7.717  19.76+6.25"  11.78+1.88"
RERHL 312 8 56.26+ 423  25.66+12.16"  17.55+ 938"  16.33+5.06"  14.53+£3.90"
625 8 52.08% 7.49 2437+ 9197 1687% 6947  13.98%+546"  11.41+3.017
1250 11 4577+£12.10  27.47+14.15 1427+ 5717 15.09£532" 11.24%5.12"

SIEFEARA LR P<0.05 *P<0.01: SHIMLA LK. P<0.05

"P<0.01, FIA

"P<0.05 ™P<0.01 vs Sham group; P<0.05 P <0.01 vs model group, same as below

F2  RIREO BN ERIMFTELF SIICZBERG KR Morris 7Kk E LI RBIRIZBISZNT (X £5)
Table 2 Effect of TZS on escape distances of rats with learning and memory impairment induced by cerebral ischemia

in Morris water maze experiment (x +s)

y FE B o3 % FE/om

(mgkg) $1K $2 K 3K $4 K $5K

BFEAR — 8 189921+ 59150  813.51£300.52 587.5127822 72576125675 422.44+101.95
ERY — 8 155630+ 436.64 127223+468.28 926.30+332.09 1508.87+920.32% 818.25+215.93%
JELS: N 20 8 203550+ 45932  609.60+305.69" 757.811£555.95  814.52+261.85" 48591+ 68.41"
RERHEL 312 8 2245861+ 888507  764.10+366.25  846.841552.30  686.201+250.44" 575.75+116.87"
625 8 2671.17+1094.65" 736.96+284.37" 734.51£350.08  517.58+209.72" 417.53+£109.91"
1250 11 1295134 32446 1002.17+£619.82 60439434474  685.93+376.80" 460.76+153.43"
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Table 3 Effect of TZS on spatial probe experiment of rats with
learning and memory impairment induced by cerebral

ischemia (x +5s)

g1l fiE I FhR PRGN Fa g NReE
- (mgkg!) H UH VKT R
BFER — 2.00+0.93 0.11£0.05 0.37£0.08

8
A — 8 1.63%1.19 0.22+0.07" 0.2840.05
JEBHh 20 8 1.50+£1.07 0.13+£0.05 0.3740.07
REEHL 312 8 225+1.39 0.17+£0.04 0.35%0.07

625 8 3.00+1.4170.13£0.05 0.3940.09

1250 11 2.09+1.04 0.16+0.11 0.37£0.11

RER BRI

*4 FHAREBSXTEMZAMBELR (x25,n=6)
Table 4 Comparision on number of intact neuronal cells in

hippocampus of rats in each group (x = s ,n=6)

s %HE/_ 1 P g

(mgkg ) CAl X CA3 X

FAR — 527+ 6.5 245423
A — 18.84+15.9" 16.2+8.8"
Je B b 20 4474149 265+7.2"
RERHL 312 430+ 7.17 18.846.2
625 548+ 627 24.0+3.9"

1250 438+ 777 243426

RERH

Je S

KRR

B 1 RIREOI RIS SCIZERAREDER CAl RMZMAERI TN
Fig.1 Effect of TZS on neuronal cells in hippocampus CA1 area of rats with learning and memory impairment induced by cerebral ischemia
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0.05. 0.01), UL.Z& 5 FIK 2.
3.3 AL MAP-2. SYN-1 RiARIEIY

ERF AL, BAA KRGS X MAP-2
HEAE CA3 X AR R X R A T RURRR 43 W B
KW R (P<<0.05. 0.01), CA1 XFRILA AL
Gt SEA LI, )8 ST RE K U
2 CAL X MAP-2 [f15 (P<<0.05), RIRHM
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Table 5 Comparision on integral optical density of Nissl

bodies in hippocampus of rats in each group (x+s,n=6)

i i/ UG
(mg'kg ™) CAl X CA3 X
BFR — 456.18+138.62  386.57+ 35.38
L7 — 195.68+ 73.53" 221.88+ 87.08"
J& 551 S 20 42340+ 52757 446.70+114.80"
RERHL 312 468.00% 8437 290.82+ 73.58

625  314.17+ 73.46° 32048+ 73.13
1250  434.13+128.04™ 37739+ 56.90™

RENE N MAP-2 Kk #ash, 4500k 6 F1E 3.
ERTARAMEL, BRI KB SYN-1 ik i fH
ERU WO EAE CAL X R Bl ik 18 0, HoAt
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Fig.2 Effect of TZS on level of Nissl bodies in hippocampus CA1 area of rats with learning and memory impairment induced

by cerebral ischemia

Fz6 FBHEARBEDIX MAP-2 BEEMFMDWAEEE (x£5,n=6)

Table 6 Expression area and integral optical density of MAP-2 in hippocampus of rats in each group (x + s ,n=6)

s %UE{ 1 MAP-2 Rk TH M MAP-2 BV RO B

(mgkg ™) CAl X CA3 X LUNEIN CAl X CA3 X LN

BFAR — 89.8+12.2 233241483  153.5+66.2 1684+ 22 4394283 295+132
ei] — 55.1+£34.9 497+ 346"  69.8+34.1% 107+ 6.7 97+ 6.7% 137+ 6.8
Je b 20 113.74613" 138941498 90.9+52.8 226+12.6" 303%37.6 1794108
RERHL 312 63.7429.6 83.7+ 54.9 7294304 123+ 57 163107 142+ 6.0
625 71.9430.1 137541253 79.7+26.0 140+ 57 2672238 1574 49

1250 66.658.2 78.0E 64.8 81.2+40.4 1294113 15.0%123 157+ 7.7

TIRTIFAT RIS R T FE

V. . . . .
indicates uneven variance, variance even after rootlng

R KRB
B3 KRAKXKRBEIRX MAP-2 R

Fig. 3 Expression of MAP-2 in hippocampus of rats in each group
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4 g

ERE, REZ ] e X3 E A5 g4 H
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Table 7 Expression area and integral optical density of SYN-1 in hippocampus of rats in each group (x+s,n=6)

" ﬁu@ 1 SYN-1 Kk SYN-1 B0 B {H

(mg'kg ) CAl X CA3 X LRUNE! CAl X CA3 X LR INE!

BFER — 8124223 163.7£78.5 7374457  23.8+ 4.6 3404193  18.8+11.3
il 99.74+48.4 96.04+63.3 96.4+50.5  323+152 2574167  26.1%137
JE B 20 56.9421.6 143.8481.2 109.44+46.0 159+ 43 288+16.6  26.8+13.6
RERHL 312 65.0+15.4 113.2+70.5 93.4+51.1 215+ 35 299+19.0 31.9%182
625 60.6+12.4 180.6+99.7 170.94+88.1  18.0+ 6.4 48.1+£276 5564248

1250 90.2424.6 99.1+55.3 188.54+88.1" 254+ 7.1 33.6+£20.6 5234237

A v
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e

RIRECHH

JeFEH T

RERHE

El4 FHAXRBIX SYN-1RE
Fig. 4 Expression of SYN-1 in hippocampus of rats in each group
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