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Effect of Leonurus japonicus Houtt. on Scopolamine-induced Memory
Impairment in Mice
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Cognitive impairment is symptoms of dementia, a degenerative brain disease that is drawing attention in a rapidly
aging society. This study was conducted to investigate the improvement of cognitive function of Leonurus japonicus
on scopolamine-induced memory impairment in mice and the effect and mechanism of memory recovery. In vivo
studies were conducted on mice orally pretreated with L. japonicus in doses of 50, 100 and 200 mg/kg (p.o.) and
scopolamine (1 mg/kg, i.p.) were injected 30 min before the behavioral task. Antioxidant activity was assessed by
2,2-diphenyl-1-picryl hydrazyl (DPPH) assay and 2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assay,
and acetylcholinesterase (AChE) inhibition activity evaluated by Ellman's method. In behavior studies showed that L.
japonicus has an improved the memory of scopolamine-treated mice in Y-maze, passive avoidance and Morris water
maze test. In addition, L. japonicus was also exerted free radical scavenging activity and inhibited acetyl
cholinesterase activity. These results suggest that L. japonicus improves short-term and long-term memory in
scopolamine-induced memory decline model and prevents scopolamine-induced memory impairments through in
reduced oxidative stress and acetyl cholinesterase inhibition effect. Thus, L. japonicus is related to functional
medicinal materials for prevention and treatment of human dementia patients.
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olm X A89] DPPH radical 2% &Xst Ax 312.5,
625, 1250, 2500, 5000 ¥ 10000 pg/mL ST=ofA 2.6+0.2%,
6.6+0.3%, 13.2+0.3%, 27.1+0.7%, 43.410.9% ¥ 64.6+0.3%=Z
Uebdy A RFo2 ARG ascorbic acid 100 pg/mL2
97.9+0.1%2 UEedtH(Fig. 2A). E3t dnx AG59 ABTS
radical 2A#%5& A Axt 312.5, 625, 1250, 2500, 5000 ¥
10000 pg/mlL =%ofA 5.6+0.9%, 10.2+0.1%, 18.1+0.5%,
30.7£1.1%, 38.9+3.1% % 54.9+8.3%=% UElG1 PR O
2 AL3F ascorbic acid 100 pg/mLE 99.0+0.1%= UERGTH
(Fig. 2B).
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Fig. 2. Antioxidant activity of L japonicus. A: DPPH radical scavenging
activity. B: ABTS radical scavenging activity. Each value represents
mean+SEM of triplicate measurements. **p<0.05, ***p<0.001 as compared
with the blank group.
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Fig. 3. Effect of L japonicus on Y-maze test using scopolamine (1
mg/kg, i.p)-induced memory impairment mice. Mice were treated with
L. japonicus 1 h before the test. A: spontaneous alteration %, B: total
entry (No.) Data represent means + SEM (n=9). ***p<0.001 as compared
with the NOR group, #p<0.05, ##p<0.01, ###p<0.001 as compared with
the CON group.
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Fig. 4. Effect of L japonicus on the passive avoidance test using
scopolamine (1 mg/kg, i.p)-induced memory impairment mice. L
Japonicus were orally administered 1 h before the acquisition trial. Latency
time was measured and the values shown the meantS.EM (n=8).
***p<0.001 as compared with the NOR group, #p<0.05, ###p<0.001 as
compared with the CON group.
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Fig. 5. Effect of L japonicus on the Morris water maze test using
scopolamine (1 mg/kg, i.p)-induced memory impairment mice. Mice
were orally administered with L. japonicus 1 h before the training trial
sessions. A: escape latency, B: exploration time in target quadrant. The
values shown the meanzSEM (n=11-12). *p<0.05 **p<0.001 as
compared with the NOR group, #p<0.05, ###p<0.001 as compared with
the CON group.
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olmx A90] AChES 9AA|st= IC50%to] 1.753 pg/mLil,
SN R 79 donepezil?] IC50%k0] 0.146 pg/mL=E LERFCE

120
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ACHE Activity (%)

20

-4 —E& -2 -1 E‘I i 2 3 AII
Concentration (Log pg/mL)
Fig. 6. Effects of L japonicus on the AChE activity. AChE activity was
normalized to control measurement. The data were made using GraphPad
Prism. N=3 treatment replicates; three technical replicates were performed
for each sample.
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