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Effect of Herbal-Acupuncture on Repeated Cocaine-induced Behavioral Sensitization in the Rat
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Substantial evidence suggests that behavioral and reinforcing effects of cocaine can be mediated by the mesolimbic dopaminergic system.
It has been shown that repeated injections of cocaine produce increase in locomotor activity, expression of the immediate-early gene, c-fos in
the nucleus accumbens (NAc), which was one of the main dopaminergic terminal areas.

Herbal-acupuncture as a therapeutic intervention has been widely used for the treatment of many functional disorders such as drug abuse.
Coptidis Rhizoma (CR) and its main component, berberine (BER) were selected as herbal medicine of herbal-acupuncture. Both medicines
have been known to have the therapeutic effect on the central nervous system. In order to investigate the effects of CR and BER herbal-
acupuncture at shenmen (HT7) point (CR/H and BER/H) on the cocaine-induced behavioral sensitization, the influence of CR/H and
BER/H on repeated cocaine-induced locomotor activity, the change of c-Fos expression in the brain by immunohistochemistry were
examined.

Male SD rats were given CR/H (0.4mg/kg) and BER/H (0.1mg/kg) 30 min before daily injections of cocaine hydrochloride (15mg/kg,
1p.) 10 days. After 3 days withdrawal, rats received a challenge injection of cocaine (15mg/kg, i.p.). Systemic challenge with cocaine
produced much larger increased locomotor activity, accumbal Fos-like immunoreactivity in the NAc. Pretreatment with CR/H and BER/H
significantly inhibited cocaine-induced locomotor activity, the change of c-Fos expression in the rats.

Our data demonstrated that the inhibitory effects of cocaine-induced behavioral sensitization by CR/H and BER/H were closely associated

with the reduction of presynaptic dopamine release in the NAc. These results suggest that CR/H and BER/H can be effectively applied to
cocaine addiction.

Key words : Cocaine, Behavioral sensitization, Locomotor activity, c-Fos, Nucleus accumbens (NAc), Herbal-acupuncture,
Coptidis Rhizoma (CR), Berberine (BER), Shenmen (HT7)
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Fig. 1. Effect of herbal-acupuncture on repeated cocaine-

induced locomotor activity. Cocaine was injected
once daily for ten consecutive days, after which rats
were challenged with systemic cocaine on day 14.
Cocaine was not injected on days 11, 12, 13 of
withdrawal periods. The experimental groups were
treated with SAL/H+COC(n=7), CR/H+COC(n=7)
and BER/H+COC(n=5) before 30 min injection of
cocaine. Significance with Tukey’s test following a
repeated ANOVA was indicated as ***, P<0.001 vs.
SAL group, or #, P<0.05, ##, P<0.01, ###, P<0.001
vs. COC group, and +, P<0.05, ++, P<0.01, +++,
P<0.001 vs. SAL/H+COC group. Vertical lines
indicated S.E.
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Fig. 2. Effect of herbal-acupuncture on repeated cocaine-

induced locomotor activity on day 14. Locomotor
activity was shown for 6 consecutive 10 min after
treatment periods. Cocaine was injected once daily
for ten consecutive days, after which rats were
challenged with systemic cocaine on day 14.
Cocaine was not injected on days 11, 12, 13 of
withdrawal periods. The experimental groups were
treated with SAL/H+COC(n=7), CR/H+COC(n=7)
and BER/H+COC(n=5) before 30 min injection of
cocaine. Significance with Tukey’s test following a
repeated ANOVA was indicated as **, P<0.01, ***,
P<0.001 vs. SAL group, or #, P<0.05, ##, P<0.01,
###, P<0.001 vs. COC group, and +, P<0.05, ++,
P<0.01, +++, P<0.001 vs. SAL/H+COC group.
Vertical lines indicated S.E.

Fig. 3. Representative photographs showing c-Fos expression in the CORE of SAL(A), COC(B), SAL/H+COC(C),
CR/H+COC(D) and BER/H+COC (E) groups. Scale bar represents 100,m.
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Fig. 4. Representative photographs showing c-Fos expression in the ARCH of SAL(A), COC(B), SAL/H+COC(C),
CR/M+COC(D) and BER/H+COC (E) groups. Scale bar represents 100m.
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Fig. 5. Expression of ¢c-Fos in the nucleus accumbens
after systemic injections of saline or cocaine with
CR/H and BER/H. Results were presented as
mean+S.E. total number of Fos-like immunore-
active neurons within a 100 x 100 grid over the
areas at 100 x magpnification. Significance with
Tukey’s test following a one-way ANOVA was
indicated as **, P<0.01, ***, P<0.001 vs. SAL
group, or #, P<0.05, ##, P<0.01 vs. COC group,
and ++, P<0.01, +++, P<0.001 vs. SAL/H+COC
group. Cells within the accumbal cell area were
counted on each of 3 sections per animal.
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