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Improvement of Haima Bushen Pills on learning and memory impairment in mice
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Abstract: Objective To investigate the improvement on Haima Bushen Pills on learning and memory impairment in mice, and study
its mechanism. Methods Mice were randomly divided into control group, model group, piracetam group, Guilingji group, and Haima
Bushen Pills group. The model of memory acquired impairment in mice was established by intraperitoneal injection of scopolamine.
The correct rate of learning was calculated, and the protein content and acetylcholinesterase activity were determined. The memory
consolidation impairment model of mice was induced by intraperitoneal injection of sodium nitrite. The learning accuracy of training
and determination was calculated, and the protein content, NE, DA, 5-HT, MDA and SOD content were determined. Results Haima
Bushen Pills (2.20 g/kg) group could significantly increase the correct rate of learning and memory in mice (P < 0.05), and significantly
reduce the activity of acetylcholinesterase (P < 0.01). Compared with the model group, Haima Bushen Pills (1.10, 2.20 g/kg) group
could significantly increase the correct rate of learning and memory in mice (P < 0.05), and increase SOD content and decrease MDA
content in mice brain (P < 0.05, 0.01). Conclusion Haima Bushen Pills can significantly improve memory acquisition and memory
consolidation disorders in mice. Its mechanism is maybe mainly through reducing the activity of acetylcholinesterase, increasing the
content of acetylcholine in the brain and improving the ability of memory acquisition. And improve the memory consolidation by
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resisting oxidative damage of brain tissue, increasing SOD and reducing MDA content in brain.
Key words: Haima Bushen Pills; learning and memory impairment; correct rate; acetylcholinesterase; SOD; MDA
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K, HutbhpuiE 300 mg/kg fEHARLL, K 1.
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300 mg/kg K MR FEAEH, WK 1o SRS ENE AL
ST PAARG 2 Tk E BB B Tl 0 77 34 5 0 2R AR e T
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Table 1 Effect of Haima Bushen Pills on accuracy of
learning and memory and activity of cerebral
acetylcholinesterase in scopolamine-induced memory

acquisition disorder mice ( X #s, n=12)

151 FIR EIE Z B RER T
(mg kg™ HH2%1% Fi/(U mg ™)
ot e — 70.8+18.8 0.36+0.07
Rt — 50.0+21.3* 0.43+0.09"
R 0.24 67.5+17.1" 0.3440.08"
M P 4H 0.30 69.2+20.7" 0.3840.10
TR L5 AL 0.55 50.8+21.5 0.37+0.09
1.10 62.5+18.6 0.36+0.09
2.20 70.0+23.7" 0.3440.05™

LS4l 'P<0.05: SHBIALE: P<0.05 TP<001
#P < 0.05 vs control group; "P < 0.05 P < 0.01 vs model group

oAl
Ry, SXIAtE, HR&H MR IE
TR WA WERT, HXTIEA R, B
A/ BR B B 22 A X R IR R B35 BRI (P<<0.01),
B CIERICIZ I RS, SRR . SRR
LR, HEANE AL 1,10, 2.20 g/kg 4 BE 2 1N
N IEIZIERR (P<<0.05), faid4E 0.12 g/kg
RESE & B9 I0/ SRAIE AR 2, IEHLPEIH 300 mg/kg 1
FAHEL (P<0.01), W% 2.
xR A, BN ORI DA & 883
BEAIC (P<<0.05). SREIRIALLLAES, &40 5-HT.
NE. DA #&EARNEEZR. MHFEH 300 mg/kg
RUEZER, W& 3.
&2 BDABEA L HEERNEIC IR ERER /R F 21
EMENEMm ( xxs, n=12)
Table 2 Effect of Haima Bushen Pills on correct rates of
learning and memory in mice with memory
consolidation disorder induced by sodium nitrite

(Xx*s,n=12)

20 5 FE/ [ R et A == VA

(mg kg™ IEWIZI% IE#ZI%

Xf e — 73.3+25.3 74.2+20.2
it — 83.3+17.2 49.2+20.7%
e 0.24 79.2+13.1 76.7+£17.27
M G 4H 0.30 90.0+12.1 85.8+13.8"

T ANE AL 0.55 79.2+16.2 66.7+23.5
1.10 79.2+17.3 68.31+22.9
2.20 87.5+9.7 70.8+21.1"

LMl #P<0.01; SHAAILLE: 'P<0.05 TP<0.01
#p <0.01 vs control group; P <0.05 P <0.01 vs model group

®3 EDABAMTEHRMBUCIZABERERS/NRAMR 5-HT. NE. DA BN ( x+s, n=12)
Table 3 Effect of Haima Bushen Pills on 5-HT, NE, and DA levels in mice with memory consolidation disorder induced by

sodium nitrite ( X &s,n=12)

215 FIE/(mg kg ) 5-HT/(ng mg %) NE/(ng mg %) DA/(pg mg Y
xof — 7.56+1.36 0.30+0.14 3.67+0.58
it — 7.90+1.56 0.27+0.11 3.00+0.70%
ISR 0.24 7.08+1.78 0.33+0.08 3.47+0.62
M 7 4H 0.30 6.80+1.76 0.3240.06 3.47+1.03
T ANE AL 0.55 7.06+1.61 0.28+0.10 3.32+0.84
1.10 7.10+1.83 0.2940.10 3.4240.72
2.20 7.0522.00 0.31+0.08 3.32+£0.77

xRt *P<0.05
P < 0.05 vs control group
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xR bbds, BRI /NR RN SOD S &
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IR SOD &, &Ik MDA & & (P<<0.05.

0.01). fit4E 0.24 g/kg AEEE /N K SOD
T, P MDA & &. MHipiiH 300 mg/kg 1EH
FHL (P<<0.05. 0.01), W3R 4. $2/Rilg M Huid
A pTE AR R D BOC 2 ILE R DT .

x4 BB TS IZAERRSNR AR SOD. MDA KFEHMEM ( X+s, n=12)
Table 4 Effect on Haima Bushen Pills on SOD and MDA levels in mice with memory consolidation disorder induced by

sodium nitrite ( X &s,n=12)

ZH 5 FH/(mg kg ) SOD/(U mg™}) MDA/(nmol mg ™)

ot R — 245.6+37.2 2.0840.57

it — 211.3+19.0% 2.55+0.35"

EERCES 0.24 254.1+33.9" 2.03+0.60

Mt ph 3 0.30 248.2+51.6" 1.99+0.65

3 S ANE 0.55 238.5+54.1 2.20+0.62
1.10 246.1+42.4" 2.23+0.49
2.20 259.5+46.5" 2.20+0.41"

LS4 P<0.05: SHBIAILE: P<0.05 TP<001
#P < 0.05 vs control group; "P < 0.05 P < 0.01 vs model group
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