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Shimotsu-to improves transient cerebral ischemia and scopolamine-

induced impairment in passive avoidance performance in mice
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Abstract

In the previous paper, our group reported that Shimotsu-to improved scopolamine-induced spatial
cognitive deficits in rats using an 8-arm radial maze. In the present study, we investigated the effect of
Shimotsu-to on the impairment induced by transient cerebral ischemia in mice in passive avoidance
performance. Shimotsu-to (6.0 g/kg, p.o.) administered one hour before operation showed the protective
effect on impairment induced by the cerebral ischemia reperfusion. We also studied the efficacy of
Shimotsu-to and its four crude fractions, Angelica Root, Cnidium Rhizome, Peony Root and Rehmannia
Root on scopolamine-induced acquisition impairment. Shimotsu-to prevented scopolamine-induced
acquisition impairment at dose of 1.5 and 6.0 g/kg (p.o.). Among the four constituents, Angelica and
Peony prolonged the latency of step-down and decreased the number of errors in the retention trial at
a high dose (1.5 g/kg, p.o.). Whereas Rehmannia and Cnidium did not show any effect in the same
performance. These results suggested that Angelica and Peony played an important role in the anti-
amnesic effect of Shimotsu-to. The effect of Shimotsu-to on amnesia could not be explained entirely by
the contribution of Angelica and Peony. The absence of any one of its constituents resulted in the loss
of activity.

Key words Shimotsu-to, passive avoidance performance, scopolamine, transient cerebral is-
chemia, tacrine, mice.
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220 L L, 20k e¥BABEEORESNRIC BT
LG RERERDBENT FTHL I ENT W v,
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Urethane (1.5g/kg, HFEAIbEL, HR) WMETT, =
T ADFHEFYEL, YO L) EADOKEHEEIKE EE
TCEBL, MEKE RRICHBSRTHERLL, £
72, 27 ZOREOEH L D 1em 2YIBIL, 0.3 ml I8
L7z, #5% 204010, BE2HKL ThR2EREL
7z, MHRFEIRE R EERABL->7 2% 2VO#
L7z, F£72, BREEMIZATH T IC RO F1Hi % i
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BE, RO ISGHIZES LR E Lz, < 5%
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w52 72, AT 24 BERIBRICRFEERTEIT -2, <
TAET7 7y bR—ALICEE, KRICB) 5 F THOER
(latency) B U5 MR EERITHRICKICKEY 72 @
(error) #%FCskL 7,
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Scopolamine hydrobromide (Sigma Chemical Co.,
St. Louis, K[EH) (3BT 15 AT EERZS L,
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3 AERAAT D 60 o RTICE O L L 72, Tacrine (9-
amino-1,2,3,4-tetrahydroacridine HCI ; Sigma Chemi-
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w57z,

@) BREH2AE

Scanet SV-10 HEJMHIE 7' 75 2. (REEYE, 1)
ZHV, WEEBEBNDr—Yice7 2% 1T DAN,
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latency & & F errors [ Mann-Whitney’s U- test T

HHOBK 217> 72, ABKEEIL P<0.05 & L7,

Table I Extract yields of Shimotsu-to, mixtures without one crude fraction
and the crude fraction.

Extract yields % (W/W) Extract yields % (W/W)
Shimotsu-to 38.5 Angelica 43.49
Shimotsu-to Peony 43.94

- Cnidium 47.83 Rehmannia 47.19
- Rehmannia 34.47 Cnidium 32.11
- Peony 44.23 Angelica+ Poeny 37.67
- Angelica 43.43 (1:1)

These extracts were prepared by being heating at 100°C for 1 hour in 10 volumes of ion-
exchanged water and then were filtered through a mesh and lyophilized with a freeze-drier.
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Fig. 1 Effect of Shimotsu-to on improving memory acquisition impairment caused by cerebral
ischemia-reperfusion (2VO) in mice. Shimotsu-to (0, 1.5, 6 g/kg, p.o.) was administered 60 min
before 2VO operation. Two days after the operation, the training test was performed. Step down
latency (a) and the number of errors (b) were expressed as the mean+S.EM. (n=8-11). # P<0.05,
## P<0.01 vs. sham group. ** P<0.01 vs. vehicle treated 2VO group.
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Fig. 2 Effect of Shimotsu-to on improving memory acquisition impairment induced by scopolamine
in mice. Shimotsu-to (0, 1.5, 6 g/kg, p.o.) was administered 60 min before the learning trial and
scopolamine (1.0 mg/kg, i.p.) was injected 15 min prior to the learning trial. Step down latency (a)
and the number of errors (b) were expressed as the mean+S.EM. (n=8). ## P<0.01 vs. normal
saline group; * P<0.05, ** P<0.01 vs. vehicle treated scopolamine group.
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Fig. 3 Effect of Tacrine on improving memory acquisition impairment induced by scopolamine in
mice. Tacrine (0, 1, 2.5 mg/kg, i.p.) was administered 60 min before the learning trial and
scopolamine (1.0 mg/kg, i.p.) was injected 15 min prior to the learning trial. Step down latency (a)
and the number of errors (b) were expressed as the mean+S.EM. (n=38). ## P<0.01 vs. normal
saline group; * P<0.05 vs. vehicle treated scopolamine group.
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Fig. 4 Effect of Angelica on improving memory acquisition impairment induced by scopolamine in
mice. Angelica (0, 375, 1500 mg/kg, p.o.) was administered 60 min before the learning trial and
scopolamine (1.0 mg/kg, i.p.) was injected 15 min prior to the learning trial. Step down latency (a)
and the number of errors (b) were expressed as the mean+S.EM (n=28-9). ### P <0.001 vs. normal
saline group, * P<0.05 vs. vehicle treated scopolamine group.
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Fig. 5 Effect of Peony on improving memory acquisition impairment induced by scopolamine in
mice. Peony (0, 375, 1500 mg/kg, p.o.) was administered 60 min before the learning trial and
scopolamine (1.0 mg/kg, i.p.) was injected 15 min prior to the learning trial. Step down latency (a)
and the number of errors (b) were expressed as the mean+S.E.M. (n=8-9). ### P<0.001 vs. normal
saline group, * P<0.05, ** P<0.01 vs. vehicle treated scopolamine group.
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Fig. 6 Synergism on the four constituents of Shimotsu-to. Each combination of the constituents (375
mg/kg of each, p.o.) was administered 60 min before the learning trial and scopolamine (1.0 mg/
kg, i.p.) was injected 15 min prior to the learning trial. Step down latency (a) and the number of
errors (b) were expressed as the mean+=S.EM. (n=8-9). A: Angelica; C: Cnidium; P: Peony; R:
Rehmannia. ###f P<0.001 vs. normal saline group, * P<0.05 vs. vehicle treated scopolamine group.
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