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Abstract[ JThe present study was undertaken to elucidate the behavioral characteristics of nootropic
candidates, centrophenoxine, N-methyl-D-glucamine, piracetam and red ginseng saponin components
on stereotyped sniffing behavior induced by apomorphine in rats. Apomorphine, a direct dopaminergic
receptor agonist, induced stereotyped behaviors including sniffing, licking, gnowing and biting in a dose-
dependent manner, and that behaviors were completely inhibited when measured at 1 week after 6-
hydroxydopamine(6-OHDA) treatment. Centrophenoxine, N-methyl-I)-glucamine, red ginseng total sapo-
nin (TS), panaxatriol (PT), and Rgy enhanced but panaxadiol (PD) inhibited, whereas piracetam and
Rb1 were not effective of the stereotyped sniffing behavior induced by apomorphine (1 mg/kg). The
enhanced stereotyped behavior by centrophenoxine, N-methyl-D-glucamine, red ginseng total saponin,
panaxatriol (PT), and Rg; was blocked by pretreatment of 6-OHDA. These results suggest that dopami-
nergic neuronal activity plays an important role in the action of some nootropic candidates. Red ginseng
total saponin, panaxatriol and Rgi seems to have a similiarity to centrophenoxine, N-methyl-D-glucamate
in modulating of dopaminergic neuronal activity and also may be useful for the nootropic candidates.
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Fig. 1. Incidence of sniffing behavior induced by apo-
morphine (1 mg/kg). All values represents
meant SE. *p<0.05 Significantly different

from control.
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Table 1. Effects of nootropics on sniffing behavior induced by apomorphine in rats

Time (min)

Drugs (mg/ke) N 0~3 10~13 20~23 30~33 40~43
APO (1) 10 56+305 14.1+497  141+469  108+550 0.1+ 0.10
APO ()+CTP ( 50) 8 85+ 437 293+ 442% 239+563  1L1+501  0.3+0.30

(100) 8 39+268  223+527  133+534 23+ 158  0.0% 000

N-MG (250) 8 08+031  12.8+337 70+382  01+010 0.0+ 000
(500) 4 00+000 240+838  248+852 115+850 68+ 6.75

PIR (250) 9 17+ 121  139+558  104+527  02+020 0.0+ 000

All values represents meant S.E. *p<0.05, Significantly different from apomorphine.

APO : apomorphine, CTP : centrophenoxine, N-MG : N-methyl-D-glucamate, PIR : piracetam.
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Table 2. Effects of red ginseng saponins on sniffing behavior induced by apomorphine in rats

Time (min)

Drugs (mg/kg) N 0~3 10~13 20~23 30~33 40~43
APO (1) 10 56+305 1414497  141+460 1084550  01+0.10
APO (1)+ TS (100) 7 26+ 127 196+ 628 2204679  67+352  03+030
PT(25) 8 32+ 114 203+ 184* 203+ 099%  33+150 0.0+ 000

(50) 8 10+ 100  183+549 176492  66+333  03%016
PD(25) 8 16+068 22+ 111*  06+04*  00+000*  0.0+000
Rg,(25) 8 58+301  923+582  256+543  05+d444 14+ 138
Rby(25) 8 64+332  108+554 764358 364238  28+223

All values represents mean® S.E. *p<0.05, Significantly different from apomorphine 1 mg/kg.
APO : apomorphine, TS :red ginseng total saponin, PT : panaxayriol, PD : panaxadiol.
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Fig. 2. Effects of 6-OHDA on sniffing behavior indu-
ced by apomorphine. All values represents

meant SE. *p<0.05 Significantly different
from control. EA : Incidence of sniffing beha-
vior induced by apomorphine 1 mg/kg.
W : Incidence of sniffing hehavior induced by
apomorphine in 6-OHDA-lesioned rats.
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