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Effects of Protoberberine Compounds on
Serotonin Content in P815 Cells
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Abstract — The effects of protoberberine compounds on serotonin biosynthesis in P815 cells were
investigated. Protoberberine compounds such as berberine, palmatine and coralyne decreased
serotonin content dose-dependently, but coptisine did not. The IC;, values of berberine, palmatine and
coralyne were 3.0 UM, 16.5 uM and 14.5 UM, respectively. Protoberberine compounds at concentrations
up to 20 pM were not cytotoxic towards P815 cells. The activity of tryptophan hydroxylase, a rate-
limiting enzyme in serotonin biosynthesis, was inhibited by the exposure of berberine, palmatine and
coralyne in P815 cells (14.9-19.3% inhibition at 2-15 uM), but that of aromatic L-amino acid
decarboxylase was not. These results suggest that the inhibition of tryptophan hydroxylase activity by

berberine, palmatine and coralyne might partially contribute to the decrease in serotonin content in
P815 cells.

Key words — protoberberine compounds, serotonin content, tryptophan hydroxylase, aromatic L-amino
acid decarboxylase, P815 cells.
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Fig, 1. Chemical structures of protoberberine compounds.
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trahydropterin(4H-PT), serotonin, dithiothreitol & 5-
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Protoberberine alkaloids A2 3¢E<2] berberine,
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alyne®] ICy, @2 27 31uM, 165uM 2 145
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Table 1. Effects of protoberberine alkaloids on sero-
tonin content in P815 cells

Serotonin content

Protob;rben’ne (nmol/mg protcin) 1Cy, values
alkaloids (% of control) M)
Control (11?)?))1 0.15
Berberine 3.1
05uM 113 £ 0.12
(71.4)
20uM 091 £ 0.12
(57.3)**
40uM 076 = 0.11
(48.2)%*
Palmatine 16.5
5.0uM 130 = 0.12
(82.3)
100uM 085 = 0.12
(53.8)**
200uM 072 £ 0.13
(45.4)**
Coralyne 14.5
50uM  1.06 = 0.11
(67.4)*
10.0uM  0.80 + 0.15
(50.6)**
20.0uM  0.61 = 0.13
(38.4)**
Coptisine
50uM 166 = 0.13
(105)
10.0uM 172 + 0.13
(108)
200uM 173 = 0.12
(109)

The results represent the mean + SE of 4-5 dishes. Signi-
ficantly different from the control value: *, P<0.05; **,
P<0.01 (Student's ¢-test).

UMO]ZITHTable 1).

Protoberberine alkaloids A8 313E2] P815 A1 X
o) thel =4S lactate dehydrogenase B43-& =33}
o] AT} Berberine 20 uM ©de] FxolA
A3 =4 ZE-& YERNY O, palmatine ¥ cor-
alyneS 50uM F% HS7EA P81S Aol disle
4288 JeRA sttt

Protoberberine alkaloids A€ 3}3Eol 2|3+ P81s
MER L) serotonin HF A7} serotonin®] ¥R
(culture medium)22] ¥H]2] 7laAE YolHr] st
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Table 2. Effects of protoberberine alkaloids on tryptophan hydroxylase (TPH) and aromatic L-amino acid decar-

boxylase (AADC) activities in P815 cells

TPH activity
(nmol/min/mg protein)
(% of control)

Protoberberine alkaloids

AADC activity
(nmol/min/mg protein)
(% of control)

Control 19.6 + 0.46 (100)

Berberine 2uM 16.7 £ 0.72 (85.1)*
Palmatine 15uM 16.1 + 0.45 (82.1)**
Coralyne 15 uM 16.0 = 0.79 (81.7)**

0.76 = 0.04 (100)
0.69 + 0.03 (90.8)
0.68 + 0.03 (89.5)
0.71 + 0.02 (93.4)

The results represent the mean == SE of 4-5 dishes. Significantly different from the control values: *, P<0.05; **, P<0.01

(Student's r-test).

&), alkaloids SFHES AR 2447 Fo) AlZV)
2 wjA 52 serotonin TFE Z4 8T Berberine,
palmatine ¥ coralyne®] X0l 25l =)<}
serotonin FFL A W3yt Atk wEbA
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HELE A3 THTable 2). TPH 42 protober-
berine alkaloids A€ 3}3HE 247 AXA] Fo &
Aelgon, iz TPH 842 19.6 pmol/min/mg
protein®| 1. TPH €732 berberine 2 uM, palma-
tine 15uM % coralyne 15uM®] HA X0 2]zlo]
ze] 85.1%, 82.1% % 81.7%= YERt f-o14
= TPH &48A3) 28-S et
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Fig. 2. Changes of serotonin content and tryptophan
hydroxylase (TPH) activity by protoberberine compounds
in P815 cells. Significantly different from the control
values (n=4-5): *, P<0.0S; ** P<0.01 (Student's t-test).
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berine, palmatine 2 coralyne(z}z} 200 uM)ol )3}
o &4 A 2E-S HeERA] gttt o] AaERy
protoberberine alkaloids A€ 3}eHEo] 2% P81S
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PC12 MIE % P815 AEZF2] monoamine kA 3}
de 9FL FA Asken, o= PC12 AE ¥
P815 #3235 monoamine oxidase &3} #A 7}
7] wFolc}.

o]# gt AHE-L berberine X palmatine®) FFA
A oA &g-o] FEAOE monocamine(dopa-
mine ¥ serotonin) T 7AZg3 FEHo) 9SS
AAFEEL et

&b protoberberine alkaloids A¥ I FEL
monoamine & A Zhgofl g M Z5Fo)M g
271 A 2 s ke, Hd) gkl ¢
| A7t ZEgEejol & o= AlEH.
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