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Effects of Bulbocapnine on Dopamine
Content in PC12 Cells

Jeong Soo Shin and Myung Koo Lee’
College of Pharmacy, Chungbuk National University, San 48, Kaeshin-Dong,
Heungduk-Ku, Cheongju 361-763, Republic of Korea

Abstract—The effects of bulbocapnine, an aporphine isoquinoline alkaloid, on dopamine content in
PC12 cells were investigated. Bulbocapnine decreased the dopamine content dose-dependently (39.2%
inhibition at 20 uM for 24hr). The ICx value of bulbocapnine was 22.7pM. Dopamine content was
lowered at 6 hr after exposure to bulbocapnine. And then, the decreased dopamine level was almost
maintained at 36 hr and recovered to the control level at about 60 hr. Tyrosine hydroxylase, the rate-
limiting enzyme in the catecholamine biosynthetic pathway, was also inhibited at 20 uM of bul-
bocapnine by 23.1% relative to control. We, therefore, hypothesized that the inhibition of tyrosine
hydroxylase by bulbocapnine with a single treatment might be partially contributed to the decrease in

dopamine content in PC12 cells.

Keywords [ ] Bulbocapnine, dopamine content, tyrosine hydroxylase, PC12 cells.
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Fig. 1. Structure of bulbocapnine.
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Table I— Effects of bulbocapnine on catecholamine content in PC12 cells

Inhibitor Norepinephrine Dopamine TH activity
(pmol/mg protein) (nmol/mg protein) (nmol/min/mg protein)
Control 94.4+6.1 (100) 4.181+0.19 (100) 4.08+0.32 (100)
Bulbocapning (20pM) 5969563 D* 2:54-0.38-(60-8)* 3.14+0.24 (76.9)

PC12 cells were incubated for 48 hr and replaced with fresh media. The cells were treated with bulbocapnine (20
pM) and then incubated for 24 hr. The cells were harvested with PBS, and the catecholamine content and TH
activity were measured by HPLC. The control values were taken as 100. Results represent the mean+SEM of 5
dishes. Significantly different from the control value: *p<0.05 (Student’s t test).
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Fig. 2— Inhibitory effects of bulbocapnine on dopamine
content. in PC12 cells. PC12 cells were treated
with bulbocapnine (540uM) and then in-
cubated for 24hr. The cells were harvested
with PBS and the dopamine content was
measured by HPLC. The dopamine content of
control was 3.54%+0.25 nmol/mg protein.
Results represent the mean+SEM of 5 dishes.
Significantly different from the control value:
*p<0.05: **p{0.01 (Student’s t test).
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Fig. 3— Time course of dopamine content (upper) and
TH activity (lower) by bulbocapnine (30 pM)
in PC12 cells. Dopamine content and TH ac-
tivity of the control were 3.6810.21 nmol/mg
protein and 3.95+0.18 nmol/min/mg protein,
respectively. Further comments see Fig. 2.
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