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Berberine>- protoberberine isoquinoline
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Effects of Berberine on Serum Levels of Catecholamines after
Immobilization Stress in Mice
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Berbetine, a protoberberine isoquinoline alkaloid, showed inhibitory effects on dopamine content in
PC12 cells (53.8% inhibition at 20 pM). Tyrosine hydroxylase, the rate-limiting enzyme in the
catecholamine biosynthetic pathway, was inhibited at 20 UM of berberine by 21.8% relative to
control. Thus, we hypothesized that the inhibition of tyrosine hydroxylase by berberine might be
partially contributed to the decrease in dopamine content in PC12 cells. Furthermore, we investi-
gated the effects of berberine on catecholamine content of serum after immobilization and cold
stress in mice. Adult male mice were either subjected to 30 min of restraint or to 2 hr of cold
chamber at 4-6 C. Serum norepinephrine, 16.8 pmol/ml, in control mice was increased to 28.8 pmol/
ml by immobilization and the stress-induced rise in serum norepinephrine was partially blocked by the
treatment of berberine (10 mg/kg, i.p.) once a day for 6 days. Berberine (10 mg/kg/day for 3 days, ip.)
also inhibited the increase in serum norepinephrine by cold stress in mice. These results suggest that
berberine may be developed as the promising antistress agent. (Kor. J. Clin. Pharm. 1997; 7(2): 81-85)
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Fig. 1. Structure of berberine.
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Fig. 2. Inhibitory effects of berberine on dopamine
content in PC12 cells. PC12 cells were treated with
berberine (5-20 uM) and then incubated for 24 hr.
The cells was harvested with PBS and the dop-
amine content was measured by HPLC. The dop-
amine content (3.231-0.19 pmol/mg protein) was taken
as 100. Results represent the mean+SEM of 5 dis-
hes. Significantly different from the contvol value: *p
<0.05; **p<0.01 (Student's t test).
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Fig. 3. Time courses of dopamine content (upper)
and TH activity (lower) by berberine (20 uM) in
PC12 cells. Dopamine content and TH activity of
the control were 3.54+0.25 nmol/mg protein and 3.92
+0.09 nmol/min/mg protein, respectively. Fur-
ther comments see Fig. 2.
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Table L. Effects of berberine on serum catechola-
mine content in mice by immobilization stress
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Table II. Effects of berberine on serum catecholam-
ine content in mice by cold stress

. Norepinephrine Epinephrine . Norepinephrine Epinephrine
Herbal medicine (pmol/ml) (pmol/ml) Herbal medicine (pmol/ml) (pmol/ml)
Control 16.8+1.85 1.93+0.47 Control 17.2+2.51 3.22+1.44
Control+Stress 28.8+2.91° 3.12+051 Control+Stress 26.0+2.43° 4.25+1.08
Berberine+Stress 19.5+2.75° 2.64+0.38 Berberine+Stress 22.4+1.80 3.82+141

Mice (male, ICR, 22-25 g) were obtained from Samyook ani-
mal center. Immobilization stress was done by taping all four
limbs of the mouse to a board. Blood samples were collected
by decapitation after 30 min of immobilization and centri-
fuged at 4C for 15 min (3,000 g). Berberine (10 mg/kg) was
administered ip. to mice once a day for 6 days. Catecholamine
content of serum was measured by HPLC method. Results
represent the mean+SEM from seven or eight animals. “Sig-
nificantly different from the control value, p<0.05: "Signifi-
cantly different from the control+stress, p<0.05 (Student's t
test).
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