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Neuroprotective Effect of Gagamchongmyung-tang on the Deficits of
Leaming and Memory by MCAO in the Rat

Ki-young An, Seong-kyun Lee, Seung-hee Lee, Jae-won Lee,
Jin-bong Shin, Bong-keun Song, Eon-jeong Lee

Department of Oriental Internal Medicine, College of Oriental Medicine, Wonkwang University

Objective : Gagamchongmyung-tang is clinically one of the most popular prescriptions as an herbal medicine for
the treatment of amnesia. In order to evaluate its neuroprotective effects on the ischemia-induced cognitive deficits
caused by middle cerebral artery occlusion (MCAQ), we examined its ability to reduce 1mpa1n‘nents of learning and
memory of rats in the Morris water maze.

Method and Result : Focal cerebral ischemia produced a decrease in acetylcholine transmission in the hippocampus,
and deficits of leaming and memory in the Morris water maze task. Treatment with two types of
Gagamchongmyung-tang, methanol and water extracts, produced a substantial increase in acquisition in the Morris
water maze. Treatment with methanol extract of Gagamchongmyung-tang increased the performance of the retention
test in the Morris water maze.

Consistent with behavioral data, immunohistochemical data showed that treatment with methanol extract, but not
water extract, of Gagamchongmyung-tang significantly recovered reduction of AchE and ChAT reactivity in the
hippocampal CAl area.

Conclusion : These results demonstrated that methanol extract of Gagamchongmyung-tang has protective effects
against ischemia-induced leaming and memory impairments, and provided evidence of methanol extract of
Gagamchongmyung-tang as a putative treatment for amnesia, vascular dementia, and longer memory.

Key Words : Gagamchongmyung—tang, neuroprotective effects, middle cerebral artery occlusion (MCAQ)
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6. Histochemistry
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2) Choline acetyltransferase(ChAT)
Immunohistochemistry
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7 7 49%EY % PE F4L Fig 19
2ok 302 g 63 B 1802 el £
Hujo] ELeIIAAY A ZAFE G54
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o] SHAMTE 16.60+1.22%, ISCHTS 46.67
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BoE Eo]Fo] BF ischemia &9 tisl &
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Fig. 1. Comparison of acquisition performance on the Morris water maze task among the four groups of the rats.
The task was started on the 2nd week after drug treatment and was performed with four trials per day for
6 days. Repeated measures of one-way ANOVA of swimming time among the groups and followed by
Tukey's test. *»+, P<0.01 as compared with the corresponding data of SHAM group. ##, P<0.01 as compared

with the corresponding data of ISCH group.
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Fig. 2. Comparison of retention performance on the Morris water maze task among the four groups of the rats.
The task was started on the 6 days after aquisition test and was performed with four trials per day for 7th
day. Measures of one-way ANOVA of time spend in quadrant(%) among the groups and followed by
Tukey test. »+ P<0.001 as compared with the corresponding data of SHAM group. ##, P<0.01 as
compared with the corresponding data of ISCH group.

z} 7 AP E R0 7|98 =3 L Fig 29 Brh.  ISCHTS 2.69+0.12%% ozt &4 e
Fzul2 g&dlA vl et @9l A7dA S AolE EHTHF(3,18)=17.480, P<0.001]. o[l 3
AAs L 290 990 2 I=E A6 9 AAEAA A AGE BT ischemia
L SR A1) SHAMZ-S 3.0840.09%, ISCH o] dtis] EAH 22 fJ2Ql ate)7t ekt
FE 2.1240.04%, A+ISCHTS 2.3940.08%, B+ 2| 93Eoul(P<=0.208), B&4E Fo|T2 ischemia

Fig. 3. Representative microphotographs of coronal sections showing AchE in the CA1 of SHAM(A), ISCH(B),
A+ISCH(C) and B+ISCH(D). The scale bar represents 100xm.
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Fig. 4. The values of density of acetylcholine esterase (AchE) stained neurons in the areas are shown. Measures
of one-way ANOVA in the count revealed a groups and followed by Tukey test. *+, P<0.01 as compared
with the corresponding data of SHAM group. #, P<0.05 as compared with the corresponding data of ISCH

group.

e diE SARCE ol FUHEAG
(P<0.01). Wt BLEE H7|HANA F3t 7]
o] Uit SHEN}E B Fr (Fig2)

2. MAMZLEY HE
1) Acetylcholinesterase(AchE) 3ol 2] o+&
A Te] o] A

7} 79 #njolA AchE WA EE Fig. 349}

2t} gjuke] CAl H-9]olA AchE Zd-& SHAM
7o dAAHEE 100%E FUS u, ISCHTEL

86.66+1.26%, A+ISCHT-2 91.88+3.26%, B+ISCH
T-& 95.73£1.95% % Azt f24 e 2ol S
B ATHE(3,65)=6.413, P<0.001].

ool AwA AFAA A, BHE FolPol

Fig. 5. Representative microphotographs of coronal sections showing ChAT in the CA1 of SHAM(A), ISCH(B),
A+ISCH(C) and B+ISCH(D). The scale bar represents 100z,
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Fig. 6. The values of density of Choline acetyltransferase (ChAT) stained neurons in the areas are shown.
Measures of one-way ANOVA in the count revealed a groups and followed by Tukey test. ++, P<0.01 as
compared with the corresponding data of SHAM group. #, P<0.05 as compared with the corresponding

data of ISCH group.
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BREE R 4erE A8dT: 715
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