Cerebral protective and cognition-improving
effects of sinapic acid in rodents
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Fig. 1. Chemical structure of sodium sinapate.
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Table 1. Effects of sinapic acid on KCN-induced hypoxia

Dose Coma time
Treatment (mg/kg, p.0.) n (sec)
Control (saline) - 17 281.0%339
Sinapic acid 3 15 162.8+30.2*
Sinapic acid 10 12 149.5+30.8*
Sinapic acid 100 8 116321.0***

Each value represents the x:=SEM. *$<0.05 and ** *p<0.001
vs control. The degree of hypoxia was evaluated by measuring
the duration of coma induced by KCN.

Table 2. Effects of sinapic acid on hypobaric hypoxia

Dose Survival time
Treatment (mg/kg, p.0.) n (sec)
Control (saline) - 16 66.5+2.0
Sinapic acid 10 16 76.8+23**
Sinapic acid 100 16 79.0£24%*#

Each value represents the ¥ £SEM. * ¥p<0.01 and ***<0.001
vs control. Drug was administered 60 min before the induction
of hypoxia (30 s at 160 mmHg). The degree of hypobaric
hypoxia was evaluated by measuring survival time until mice
died in the decompression chamber

Table 3. Effect of sinapic acid on CO;-Induced impairment of
passive avoidance performance

Dose Number of animals ~ Latency
Treatment  (mg/kg) » CO2 retaining memory (%) (sec)
Control (saline) — 12 — 9/12 (75.0%  543.3+35.7
Control (saline) — 13 + 1713 ( 7.6%)%  279.3+41.6*
Sinapic acid 100 4 + 3/14 (21.4%) 34261464
Sinapic acid 00 9 + 5/9 (65.6%)* 44391634%

Each value represents the ¥+ SEM. #p<0.05 and #p<0.01 vs non
COztreated control, *$<0.05 vs COztreated control (Number of
animals retaining memory (%) : Fisher’s exact probability test,
Latency (sec) : Mann-Whitney test). Drug or saline (10 ml/kg)
was administered {.p. 60 min before the acquisition trial of the
passive-avoidance test.

Table 4. Effect of sinapic acid on scopolamine-induced
impairment of passive avoidance performance in mice

Dose Numberof animals ~ Latency
Treatment  (mg/kg) Scopolamine retaining memory (%) (sec)
Control (saline) — - 16/20 (80%) 2689+15.8
Control (saline) — + 2/20 (10%)*  153.2+18.7*
Sinapic acid 3 + 6/20 (30%) 187.2+25.1
Sinapic acid 10 + 9/20 (45%)*  2345+19.7*
Sinapicacid 100 + 11/20 (55%) % *  227.6:21.7*

Each value represents the *+SEM. (#=20). #p<0.01 vs non-
scopolamine treated control, *p<0.05 and **p<0.01 vs
scopolamine-treated control (Number of animals retaining
memory (%) : Chi-square test , Latency (sec) : Mann-Whitney
test). Drug was p.o. administered 60 min before retention trial.
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Fig.2. Effect of sinapic acid on mortality in carotid artery-ligated mice
@ Sinapic acid (100 mg/kg), O Sinapic acid (10 mg/kg), A Control (saline): ** p<0.01 compared with the control value. Drugs or saline

(10 ml/kg) were administered p.o. 60 min before the ligation of bilateral carotid arteries.

~
T

I

ACh in parictal cortex (nmol/g tissue weight)
3
T

Sham Control

Water
Sinapic acid (mg/kg)

Saline Ibotenic acid (10 u g/head)

Fig.3. Effect of sinapic acid on ACh concentration in cerebral
parietal cortex of basal forebrain-lesioned rats.
Basal forebrain-lesioned rats were administered sinapic acid (3
or 10 mg/kg, p.o.) for 7 days. After 7 days, all rats were
sacrificed by exposure to microwave irradiation to the head,
and then the ACh concentration in the cerebral parietal cortex
was determined by the HPLC-ECD method. Data are
expressed as ¥ £ SEM (n=10). *p<0.05 compared with sham
group, *p<0.05 compared with the ibotenic acid-treated control
group.
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Fig. 4. Effect of sinapic acid on ACh concentration in cerebral

frontal cortex of basal forebrain-lesioned rats.

Basal forebrain-lesioned rats were administered sinapic acid (3
or 10 mg/kg, p.o.) for 7 days. After 7 days, all rats were
sacrificed by exposure to microwave irradiation to the head,
and then ACh concentration in the cerebral frontal parieta)
cortex was determined by the HPLC-ECD method. Data are
expressed as ¥ £ SEM (n=10). *p<0.05 compared with sham
group, *p<0.05 compared with the ibotenic acid-treated control
group.
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Fig.5. Effect of sinapic acid on ChAT activity in cerebral
parietal cortex of basal forebrain-lesioned rats.
Basal forebrain-lesioned rats were administered sinapic acid (3
or 10 mg/kg, p.o.) for 7 days. After 7 days, all rats were
decapitated, and the whole brain was dissected. ChAT activity
in the cerebral cortex was determined by the HPLC-ECD
method. Data are expressed as £ = SEM (n=10). #p<0.05
compared with sham group, and *p<0.05 compared with the
ibotenic acid-treated control group.
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Cerebral Protective and Cognition-improving Effects of Sinapic Acid in Rodents Fumito Karakida, Department
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Abstract

We  previously demonstrated that tenuifoliside B[6’-(p-hydroxybenzoyl)-3-sinapoylsucrose] and 3,6’-disinapoylsucrose
in Polygalae Radix, the root of Polygala tenuifolia WILLDENOW, inhibited potassium cyanide (KCN)-induced hypoxia and
scopolamine-induced memory impairment in mice. Because both ingredients have a common sinapoyl moiety in their
structure, we inferred that the sinapoyl moiety could inhibit hypoxia and memory impairment. In the present study, I
showed that sinapic acid inhibits KCN-induced hypoxia and scopolamine-induced memory impairment as well as tenuifoliside
B and 3,6’-disinapoylsucrose does. In addition, sinapic acid inhibited decompression- or carotid artery ligation-induced
hypoxia (or mortality) and COz-induced impairment in mice, and basal forebrain lesion-induced cerebral cholinergic
dysfunction (decreases in acetylcholine concentration and choline acetyltransferase activity) in rats. These results, suggest
that sinapic acid is not only a very important moiety in the pharmacological activities of tenuifoliside B and 3,6’-
disinapoylsucrose but also a candidate for a cerebral protective and cognition-improving medicine.



