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Liriopis Tuber improves stress-induced memorial impairments in rats

Young Gun Kang®, Tae Hee Lee"
Dept. of Formulae Pharmacology, School of Oriental Medicine, Kyungwon University

ABSTRACT

Objectives : We investigated the effects of Liriopis Tuber on the nervous protection.

Methods ©: We measured the reaction behavior with EPM(Elevated Plus Maxe) and MWM(Morris Water Maze)
after applying restraint stress to rats. Also, the degrees of AchE generation were measured with immumohistocherrical
method in the regions of hippocarmpus, and the degree of TH generation in the regions of VTA and LC, respectively.

Results 1 1. As the results of measuring how long EPM which reflects anxiety reaction stayed in the open arm
there was the trend which can suppress anxiety reaction in the MMD+stress group(Liriopis Tuber+stress) but no
statistical significance. The counting results how many EPM passed between opened and closed amm showed
suppression trend against a physical activity in the salinetstress group bhut there was no statistical significance. 2.
According to the result of MWM, the saline+stress group showed the leaming retardation which means increased
time arriving at goal compared © the nomal group at the second and third day of measurement. On the contrary, a
learning retardation was significantly decreased in the MMD+stress group. Among the probe trial test a memory loss
occurred in the salinetstress group, meanwhile memory ability was notably increased in the salinetstress group. 3.
The degree of TH generation was investigated at the VI'A and 1.C respectively after test animals treated with diug.
In the salinetstress group, TH-immunmoreactive cells were significantly increased, and these stress-induced TH
mcreases were suppressed in the saline+stress group at the VTA region. However, the saline+stress group did not
show any significant difference. 4. the degree of AchE generation was investigated at the CA3 of hippocampus. The
saline+stress group showed that AchE-immunoreactive cells were significantly decreased Those  stress-induced
reductions of AchE cells were meaningfully recovered in the saline+stress group. Although the cells showed recovery
trend in the region of CAL of hippocarmpus, statistical significance was not observed.

Conclusion : The results of owr study indicate that Liropis Tuber can improve spatial memory ahility of rats
applied a restraint stress. This improverment of the spatial memory ahbility is considered to have an efficacy of
nervous protection that Liriopis Tuber suppresses the generation of AchE in the hippocampus region and enhances
the generation of TH in the VTA

Key words : CLiriopis Tuber, stressFElevated Plus Maze(EPM), Morris Water Maze(MWM), TH, VTA,
1.C, AchE, Hippocampus
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Table T MWM acquisition test : Latency to platform in
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W ater maze acquisition test
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Fig. 3 Latency to platform in Morris Water Maze
Normal : No stress treated group
Saline+stress : Saline and stress treated group

MMD+stress © Liriopis tuber and stress treated group(400mg/kg)
* : Significant difference from the Normal group (*: p<0.05)
# ' Significant difference from the Saline+Stress group (# p<0.05)

2. SARFA
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Table T MWM-retention test(Sec)

Time spent in platform
Normal 6.2+0.8”
Saline+Stress 36:03"
MMD+Stress 44:04"
a) Meant SEM

Normal : No stress treated group
Saline+Stress © Saline and stress treated group

MWM(Sec)
MDA Smens—Lisiopiebuberspd-sissssirsnted-nroupiidtme i
1 2 sk 3 Signifi¢ant_differerice the Nnmé_m
Normal 117'71.20‘23) 45.2£103 3J‘O§é1§ﬁcant diffglla:}%um the Sa%ezﬁeés group(#l%(%’)z
Saline+Stress 131.6+134 628461 658+201" 405+12.1 25755 25716.8
MMD+Stress 71.3£12.65 40.416.34# 14.9i5.19# 18.0+3.77 12.2+2.57 20.7£2.49
a) Meant SEM

Normal : No stress treated group

Saline+Stress © Saline and stress treated group

MMD+Stress : Liriopis tuber and stress treated group(400mg/kg)
* : Significant difference from the Normal group (*: p<0.06)

# : Significant difference from the Saline+stress group (# p<0.05)



Water maze retention test

8.0
7.0
6.0
5.0
840
3.0
20
1.0

0.0 B

MMD+Stress

Normal Saline+Stress

Fig. 4 Time spent in platform
Normal : No stress treated group

Saline+Stress : Saline and stress treated group
MMD+Stress : Liriopis tuber and stress treated group(400mg/kg)
* 1 Significant difference from the Normal group(**: p<0.01)
# : Significant difference from the Saline+Stress group(#: p<0.05)
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Table Il Latency spent in open arm of the Elevated Plus
Maze(%)

Time spent in platform
Normal 100 £ 0°
Saline+Stress 81.7 + 162
MMD+Stress 9%6.1 + 9.
a) Meant SEM
Normal : No stress treated group
Saline+Stress : Saline and stress treated group

MMD+Stress : Liriopis tuber and stress treated group(400mg/kg)
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Fig. 5 Latency(sec) spent in open arm of the Elevated Plus
Maze
Normal : No stress treated group

Saline+Stress !
MMD+Stress :

Saline and stress treated group
Liriopis tuber and stress treated group(400mg/kg)
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Table IV Numbers of crossing the open and close arm in
the Elevated Plus Maze(number)

Crossing number of arms
Normal 913 + 1127
Saline+Stress 840 £ 60
MMD+Stress 89.0 + 80

a) Meant SEM
Normal : No stress treated group

Saline+Stress © Saline and stress treated group
MMD+Stress : Liriopis tuber and stress treated group(400mg/kg)
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Fig. 6 Numbers of crossing the open and close arm in the
Elevated Plus Maze
Normal : No stress treated group

Saline+Stress :
MMD+Stress :

Saline and stress treated group
Liriopis tuber and stress treated group(400mg/kg)
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Table V Expression of TH in the VTA(cell number)

Expression of TH in the
VTA
Normal 81+ 03"
Saline+Stress 105 + 04"
MMD+Stress 86 + 05"
a) Meanz SEM

Normal @ No stress treated group

Saline+Stress : Saline and stress treated group

MMD+Stress © Liriopis tuber and stress treated group(400mg/kg)
* © Significant difference from the Normal group (*: p<0.05)

# : Significant difference from the Saline+Stress group (% p<0.05)

THexpression in the VIA

Cell number :

Fig. 7 Expression of TH in the VTA
Normal : No stress treated group

Saline+Stress : Saline and stress treated group

MMD+Stress : Liriopis tuber and stress treated group(400mg/kg)
% 1 Significant difference from the Normal group (*: p<0.05)

# . Significant difference from the Saline+Stress group (# p<0.05)
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Table VI Expression of TH in the LC(cell number)

Expression of TH in the LC

Normal 76 + 047
Saline+Stress 83 + 04
MMD+Stress 78 £ 03

a) Meant SEM
Normal : No stress treated group

Saline+Stress : Saline and stress treated group
MMD+Stress : Liriopis tuber and stress treated group(400mg/kg)
* ! Significant difference from the Normal group (*: p<0.05)
TH in the LC
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Fig. 8 Expression of TH in the LC
Normal : No stress treated group

Saline+Stress : Saline and stress treated group
MMD+Stress : Liriopis tuber and stress treated group(400mg/ke)
* . Significant difference from the Normal group (*: p<0.05)
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Table VI Expression of AchE in the hippocampal CAl(cell
density)

Expression of AchE in the hippocampal
CAL
Normal 152 + 08"
Saline+Stress 114 £ 09
MMD+Stress 122 + 06
a) Mean+ SEM

Normal © No stress treated group

Saline+Stress : Saline and stress treated group

MMD+Stress : Liriopis tuber and stress treated group(400mg/kg)
* | Significant difference from the Normal group (*: p<0.05)



AChE in the hippocamal CA1 —‘
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Fig. 9 Expression of AchE in the hippocampal CAl
Normal : No stress treated group

Saline+Stress
MMD+Stress
* © Significant difference from the Normal group (x

Saline and stress treated group
. Liriopis tuber and stress treated group(400mg/kg)
2 p<0.05)
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Table Wl Expression of AchE in the hippocampal CA3(cell
density)

Expression of AchE in the hippocampal
CA3
Normal 207 + 04
Saline+Stress 147 £ 06"
MMD-+Stress 172 * 03
a) Meant SEM
Normal : No stress treated group
Saline+Stress @ Saline and stress treated group

MMD+Stress : Liriopis tuber and stress treated group(400mg/kg)
*%  Significant difference from the Normal group (**: p<0.01)
# : Significant difference from the Saline+Stress group # p<0.05)
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Fig. 10 Expression of AchE in the hippocampal CA3
Normal : No stress treated group
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Saline+Stress : Saline and stress treated group
MMD+Stress @ Liriopis tuber and stress treated group(400mg/kg)
#x © Significant difference from the Normal group (¥ p<0.01)

# © Significant difference from the Saline+Stress group (# p<0.06)
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