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Abstract

Objectives :
The purpose of this study is to examine the effects of antioxidant activities and serotonin activities of OnDam-tang-
Kami-bang (ODK) on P815 Mast Cell,

Methods :

The effects of ODK on the activation of DPPH radical-scavenging and SOD in P815 mast cell were investigated. The
effect of ODK on the content of serotonin in P815 mast cell was investigated. The effects of ODK on the activation
of 5-HTT, TPH-1 mRNA in P815 mast cell were investigated.

Results :

It was found that the ODK increased SOD activities and DPPH radical-scavenging activities in the P815 mast cell. Also,
the ODK decreased the intracellular concentration of serotonin in the P815 mast cell. Further, the ODK decreased 5-HTT
and TPH-1 mRNA expression in the P815 mast cell.

Conclusions :

The results of this experiment reveal that ODK has significant antioxidative effects, However, ODK decreased the
intracellular concentration of serotonin and mRNA expression of 5-HTT and TPH-1, which implies that ODK might
not be effective for treating depression. Further research exploring the positive aspects of ODK is suggested such that

ODK could adequately target symptoms that are to be treated.

Key Words:
OnDamr-tang-Kami-bang (ODK), P815, Anti-oxidative effect, Serotonin, Depression.

Received @ May 23, 2013; Revised : June 11, 2013; Accepted : June 13, 2013

Correspondence @ In Chul Jung, Department of Neuropsychiatry, College of Korean Medicine, Daejeon University, Yongun-
dong, Dong-gu, Daejeon, Korea.
Tel @ +82-42-280-2600, Fax : +82-42-280-2881, E-mail : npjeong@dju.kr



190 The Effects of OnDam-tang-Kami-bang (ODK) on Antioxidant and Serotonin Metabolism Testing on P815 Cell

. M2

eSS <MHEETEEL DM ALk EH
AR, Bl s, TRRIES S 0l2t 712 o]
= T‘:]H7Fé°ﬂ ofs) LML, RS, FRA,
BAEAEHE ) Mgo] mieste] Vel Sl AL
o] g, AJe HAA 2EYLT} AT
of A2E Zefetal 7SN E QA3 ks A
AN LRERBE e skl 22 ftE EiolTF

ST 9] A9 10~250%, A B 5~
12967} st} vAAAR &2 At A4S &
2o W= vlehel ot ol A2kt Hiae) 4
2ot N (EHS, FHAh, A5 At
WA DA 4 8o et ek
T3 27 AN Ae B 2Eg 2 tig
7P B 9k o] sz oA 3l 3
= FAl gdx 2EYX s289]
glucocorticoid7} WA 7]aL, A|&2Q] AEY A &

EE__,] H]— =2 o]s;_} %/‘éﬂ-

2 (reactive  oxygen
species, ROS)] &3k AL ¢85 L=slo|n
Wil 2o A3l kS ‘:’]73_]13}8),
Serotonin (5-HT)<> 58 monoamine 4174 A&

A Z9] 3UZE melatonin®] Ao EAThol|A]
frefEaL, A, S|, SIS e
& AYzF Y| LEEe EAsm, AR o
AL, FET = Z]”g‘—‘ 7HA3 e, seroto-

ARE ubge) T3

m{n

&

ning $5, B9 A
o S2] el Hepelo] Belo] gl Ao
PoiA 9o, $-859) okl AL 34
o] 9915} el o) AEY Bast )5
o] Astz Adska o

AZETL tryptophandl]A] 5-hydroxytryptophan
& 73frste] AR v, ZH @A 9lAME uyptophan
hydroxylase (TPH), aromatic L-amino acid de-
carboxylase (AADC)7} Zuj5lal 9] oW, TPHY} se-
rotonin AEHA AL rate-limiting & 40] o,

5 4 MR A4 d7ER

HU

olf o\

)1\:1162:]33_' ;]:‘?:1_14,15) }‘EﬂX}OHNHS) ) -5‘]_)\]_&19,20)01] 3’4—8}-
AT7F Yo, HiEs AL ALY 25 B
ol 7pdst dEE A= obd HopA Xahdit
ol AZ= FIH, 1K, 58, Tl E5°] e
RAEgl Mol 5‘?&#3 BA71E K
Gk o] 259 T JddEEd
o

serotonin®] ARG ofw g FFS R A=
olE 12} P15 A|EWS] serotonine $HeF & 5-HTT,
o

TPH-1, mRNAS] &4 W3} 9 ka3 8-S =43
vh ok7te] A4S A7)l Harsh= wlholt}

—

Il 7Y 2

1. M2
1) otz

2 %0 Mg EIES kS (OnDam-tang-
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Table 1. Prescription of OnDam—-tang—Kami—bang (ODK)

Herb Botanical nomenclature Quantity (g)
4% Rhizoma Pinellaiae 8.0
BiF  Pericarpium Citri Reticulatae 8.0
H£45 Poria 8.0
UE  Fructus Aurantii Immaturus 8.0
A4 Folium Phyllostachydis Henonis 4.0

# Rhizoma Zingiberis Recens 4.0
K& Fructus Jujubae 2.0
HH  Glycyrrhizae Radix 2.0
J5%E  Linderae Radix 4.0

Total amount 48.0 (g




2) Aot

Cell culture= FBS (Gibco-BRL, USA), DMEM
(Gibco-BRL, USA), 10 mm HEPES, 2 mm L-gluta-
mine, 1 mm sodium pyruvate, 100 U/ml penicillin,
100 p£g/ml streptomycin, 50 #M 2-mercaptoetha-
nol, D-PBS dulbecco's phosphate buffered saline
(Gibco-BRL, USA), Potassium phosphate dibasic,
potassium phosphate monobasic, Trypsin-EDTA
(Gibco-BRL, USA), Isopropanol, NaOH, Dimethyl
Sulfoxide (DMSO), DPPH (2,2-Diphenyl-1-picrylhy-
drazyl) (Sigma, USA)S ARS8}, Trizol (Life
Technologies, Gaithersburg), Superscript II reverse
transcriptase (Life Technologies, Gaithersburg), 1Q
SYBR green supermix (Bio-Rad Laboratories, Inc.,
CA), ethanol, methalnol (Samchun Pure Chemical
Co., Lid., Korea), 7]E} Lut AJeke B AJokS A}
4319}, Berberine hydrochloride, Palmatine hy-
drochloride, Coralyne hydrochloride, L-tryptophan,
5-hydroxytryptophan, Catalase, DL-6-methyl-5,6,7,8-
tetrahydropterin (4H-PT), Serotonin (5-HT), 5-hy-
droxytryptamine transporter (5-HTT), dithiothreitol
% 5-hydroxyindoleacetic acid (HIAA) (sigma,
USA), MErJEE fetal calf serum E penicillin/
streptomycin, DMEM ¥} A|(Gibco, USA)E T35
t}. Ez-cytox assay kit (Itshio, Korea), SOD assay
kit (Dojindo, Japan)& ARS8 0.H, 1 Hhe] Aok
< 55 % 155 ARSIl

3) 717]

GE=+27)(H-&, Korea), Rotary vaccum evapo-
rator (Biichi B-480, Switzerland), Freeze dryer
(EYELA FDU-540, Japan), CO, incubator (Forma
scientific Co., USA), Clean bench (Vision scientific
Co., Korea), Autoclave (Sanyo, Japan), Micro-pipet

(Gilson, France), Water bath (Vision scientific Co.,
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Korea), Vortex mixer (Vision scientific Co,, Korea),
Spectrophotometer (Shimazue, Japan), Centrifuge
(Sigma, USA), Deep freezer (Sanyo, Japan), Ther-
mocycler system (MWG Biotech,, Germany), Ice
maker (Vision scientific Co,, Korea), Homogenizer
(OMNI, USA), Plate shaker (Lab-Line, USA) &
ELISA reader (Molecular Devices, USA), C18%4}
HPLC columne (Hypersil, USA), HPLC (Shimazu,

Japan)®] 71712 AMgSHelch

2, ¥d
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TSk 7 144 goll -7 1,000 mld]] ¥
ARE &3 7 - ofatste] A2 HAIGES ro-
tary vacuum evaporatordl| 4] 7t F5ste] ofke) A
B 223590t 29 89S freeze diyers 52
6} 5.55 g9 wIE Ao Lozl 22
—20°0) HashEA AR Aol 283 F
L=1=1 phosphate bufferdl] 8A5}e] 0,22 #m HE] A}

Fa9nt
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2) P815 M|IZZo| HiQF

P815 A= Foblistul ot Al £ ok
o HjRE 10% fetal calf serum, 100 unit/ml pen-
icillin®} 100 £ g/ml streptomycing ¥l DMEM
#J#], 10 mm HEPES, 2 mm L-glutamine, 1 mm so-
dium pyruvateE AHE-3ke] cell cultureg dishofA]
37°C, 5% CO, “golAl i F3tSirt,

P815 MEZ(2x10° cells/cm’, 60 mm culture dish)
S Wi v, o] Al sk A 50
ug/ml 100 1g/ml 7}3F thg 484]7F v ksl it
Y 3 cell lines icecold phosphate buffered
saoine (PBS) £MO 2 harvestste] JAIE 2]}l
pelletg A& & pellete —70°C freezerd] HHsPH

A serotonin FF SHNZE ARSI
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3) Ez—cytoxE 0|8%t MZ M= =X

HjFek M3ZE phosphate buffered saline (PBS).2.
2 33] =3k the 96multi wello] 2x10" cells/well
o AEF7L HES Aste] ARG AlEe
FBS7} £0]9l+ DMEM Hjkelol| A 50 1 g/ml, 100
sg/ml, 200 rg/ml, 400 wg/ml ST Held B 24
ARE S}t v skt

o|F AZ BES Ezcytox A i £4
SFATE Ez-cytox A wl o] ¢hae
wg/ml Ez-cytox (Itshio)E 3]4] *g]ste] ¥h&-A]71
U3 microplate reader@ 570 nmolX 33t

4) DPPH free radical scavenging &8 =H

A2 free radical &H AL stable radical®l
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£ 77} ethanol2 3]A45ke] IG5, #6& YERE &= Q)
© Tt IPHEE T U Az o7)d
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2 mE THF AR 1 mis} 41& F 3027 2]
o] BT 517 el BAREAE A}
o] FAEE 24T, T8 A8 ol8a
7+ N 89 5% ¥ free radical scavenging activity
& 39 ¥, 50%2] DPPH free radical scaveng-
£ UepliE 2 ekt

=1-(N=7 A

ing activity (DPPH ICsp)
Free radical scavenging activity (%)

7He =/ E TRV $85)1X100

96-well plate] Z+ welldl] sample solution 20 /1
reagent solution 200 #1& B-& ¥ v}
1o & enzyme working solutiong Yol 3, 37°C
oA 208 7t wk&-A)7It} ELISA readerE ©]-8-35fo]
0.D 450 mmol|A] &4 It} SOD activity (inhibi-

tion rate, %) AARHC}
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6) Serotonin & =X

Serotonin $# HPLC-EFFTAH O E =43}
Atk AIE HEY serotonin FEE £A41317] 93}
of OFE-S A3k AEQ HjAE A AT T, 1XPBS
pH 7.28] $h5dg o] &sto] AEE 2 AHsIA
o} 1XPBS 200 #1& A7}k AEE Ro} 2802
afetaL, AAlEe] gt FEAs sttt e
C18 columno] AJF-EH(150 £])S
acetic acid (1 M, 150 1), HIAA (10 M, 50 x]; 5
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tjo

EHE 713 o2 10,000 pm o 2 94 Esk3iT)
45 A& Millex-GV (0,22 £m)Z ]33+ & HPLCO|
FAs}Y serotonin ¢S 243

Z¥zke] Agse] Tl Sheks Sgste] BAgs)
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it
=
bl

#m, 0,45x15 cm); a movement, NaOAc buffer (50
mM, pH 3.5)-acetonitrilemethanol (90:6:4 v/v); the
velocity of a moving fluid, 1 ml/min

7) Real-time PCRZ 0|5t mRNA &£X

Whste] A2

Y3 inverting&
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HhEsto] 27 412 The 4°ColA S ERt A
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slo] FAo] Aol wkS 400 121 F3F H F9] iso-
propanols Y1l invertingg WHEske] 48 e
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Table 2, Sequences of Primer Set Used Quantative Real-Time PCR

Primers Foward

Tm  Product size
Reverse

°C) (bp)
Beta-actin, (B-actin)  TCTGAACCCTAAGGCCAACCGTG — ATGGCATGAGGGAGCGCGTA 60 198
5-hydroxytryptami
DYAORYUYPIMING 1 - 0 T TGOCGCTCTGAATGC GAGGGACTGAGCTGGACAACCAC 60 484
transporter (5-HTT)
T ’
ryptophan CTGCGACATCAGCCGAGAACAGT  CGGCGTCAAGTTCGGATCCA 0 200
hydroxylase 1 (TPH-1)
B S0 ukgA)7) &Aoo 38 FoF HEA|E e 120 1
10xbuffer, 10 mM dNTP, AMV reverse transcriptase, 100 - -
50 mM MgCl, & DEPC treated water il 37°Col S 80 I fromeees 1
A 117 F9 WES-AJAA] reverse transcriptase (RT) % 60
©
product& THETE ¥HE01%] RT product (template >
T 40
cDNA)E AFE-3}] real-time PCR (Bio Rad)& A& ©
sto] SAsitt, 201 . ODK
Z OX-]X H]—fs:] 43:_.2_ 1 O 5]l = 0 T T T 1
'1— Tl ]’ T Aes r_eva}nme PCR<= ]OOH = 50 100 200 400
3tk 2t sample®] %% RNAC| 2X SYBR mg/mi

green master mix (BioRad) 25 119} Z¥zhe] f-4}
E7} 10 pM forward and reverse primersE 1 1212
7kste] 242} 50 1l HkE0] o] o on 95°CollA]
10% F 3021F 40 cyces & TR 60°CollA] 30%,
72°CollA] 302 F9F ¥R Yot tix AR
B actin mRNAE control 2 ©]-8-5}¢] target mRNA
& AL fA SEE vawekthTable 2).

8) 84 Xzl

A A= meantstandard error2 7] &89t}
fro) 4 75 Student's ttestE o]&3ko] B4}
o

M p<0.0594 freld Aoz WRslent

1, Zz

1. Cell Viability

P815 AEFol WHE Sk S 50 2g/ml, 100
rg/ml, 200 12g/ml, 400 p£g/ml FE=Z *2|3ke] A
F RES A AR} BIEE K 50 1 g/mlof A

Fig. 1. Additional effects of OnDam-tang—Kami—
bang (ODK) on proliferation on P815 cells deter—
mined by EZ-cytox assay., The cell proliferation
was measured by Ez—cytox assay as described in
Material and Methods, Date are expressed as % of
control (treated with normal saline) and each
column represents the mean®S.E. of three deter—
mination,

94.312.24 (%), 100 pg/mlol|A] 89,1%4.43 (%), 200
pg/mloHE 8814294 (%), 400 pg/mloA=
85.213.20 (W) 2.2 A B JFE WA Y=
Ao 2 A tKFig. 1),

2. DPPH &7{s

DPPHE 0|43} free radical 27 WFS-0 2 jBjE
Bk Ji o] ahaksh 285 % A3, 400 pg/ml
o] 4] 30,8%1,65 (%), 200 1g/mlol|A] 30,4£0.88 (%),
100 £g/mlY wf 15.6+1.04 (%), 10 £g/ml &
8.7140.52 (%)) AAZE-S YERITHTable 3, Fig, 2).
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Fig. 2. Effect of OnDam—tang—Kami—bang (ODK) and ascorbic acid on DPPH radical-scavenging activity.
DPPH scavenging activity was measured as described in Material and Methods, Date are expressed as % of
scavening and each column represents the mean+SD (n>3).

Table 3, Effect of OnDam—tang—Kami—bang (ODK) on
DPPH Radical-scavenging Activity

Sample Concentraion ~ Scavenging effect (%)
00 12g/ml 99.3+1.15
50 £ g/ml 93.714.93
40 £g/ml 87.0+4.00
Ascorbic acid
30 e g/ml 82.7+3.51
20 pg/ml 79.0%6.08
10 ¢ g/ml 38.0£6.08
400 pg/ml 30.8%+1.65
200 zg/ml 30.4+0.88
ODK
100 2 g/ml 15.6%1.04
10 2 g/ml 8.7%0.52

3. SOD &4

IR fE % vk 152 100 2 g/mlo A= 84.6512.7 U/ml,
50 1 g/mle A& 75.1£10.3 U/mlE SOD &4¢] 5
7Fsted 50 reg/ml, 100 g/ml B5F 2] 2ahg
ATHFig, 3).

4. Serotonin &H¥

IRAES ek 5 0] P815 Al

I 39 serotonin F%
o m|X& FES A%k A= BiEL T 50 12g/ml

100 1 t
90
80
70 1
60 1
50
40
30 1
20
10 A

SOD activity (U/ml)

Control 50 100
ODK concentration (ug/ml)

Fig. 3. Effect of OnDam—-tang—Kami—bang (ODK) on
the SOD activity, The effect on SOD was tested
with ODK| date are expressed as % of control and
each column represents the mean+SD of two de—
termination, Statistically significant value compared
with control by T test (*p<0.05, p<0.01).

Table 4. Effects of OnDam—tang—Kami—bang (ODK) on
the Intracellular Serotonin Content in P815 Cells

Serotonin content

Compounds (nmol/mg protein)
(% of control)
Control 124,4%9.9 (100)

529435 (42,57
91.6%10.2 (73.6)*
81.9+1.4 (65.8)"

Berberine (3 M)
ODK (50 £ g/ml)
ODK (100 /2g/ml)

Significantly different from the control value,
*p<0.05, ' p<0.001,
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Fig. 4. Effects of OnDam—tang—Kami—bang (ODK)
on the intracellular serotonin content in P815 cells
P815 cells were cultivated in DMEM medium plus
10% heat-inactivated FBS and 100 units/ml penicillin
and 100 Ag/ml streptomycin at 37.8°C, then ODK or
none (control) or Berberine (positive control) was
added and incubated for 24 hours, P815 cells were
harvested and serotonin content was determined by
an HPLC method. Significantly different from the
control value (*p<0.05, "p<0.001).

1.2+
1.0+
0.8
0.6

0.4

02 i*
O T T
Control Berberine (1.0) ODK (100)
Concentration (ug/ml)

HTT mRNA RQ of P815 cell line

Fig. 5. Effect of OnDam—-tang—Kami—bang (ODK) on
5-HTT mRNA in P815 cells, The expression levels
of 5=HTT mRNA and beta-actin were analyzed by
real-time RT—PCR, The 5-HTT mRNA expression
was normalized to beta-actin mRNA expression in
the corresponding sample, Values are means*SEM
(*0<0.001),

SH Seol, SR Lee, IC Jung 195

Table 5. Effect of OnDam—tang—Kami—bang (ODK) on
5—HTT mRNA in P815 Cells

mRNA expression

Compounds (% of control)

0.996£0.005 (100)
0.129%0.056 (13,0)*
0.722%+0.036 (72.4)*

Control
Berberine (3 1£M)
ODK (100 z£g/ml)

*p<0,001.

Table 6, Effect of OnDam—tang—Kami—bang (ODK) on
TPH-1 mRNA in P815 Cells

mRNA expression

C ds
ompounds (% of control)

0.996%0.005 (100)
0.159%0,050 (16.0)"
0.76610.067 (76.9)*

Control
Berberine (3 M)
ODK (100 z2g/ml)

*p<0,01, "p<0,001,

1.2 1

-
o
1

o
o
1

TPH-1 mMRNARQ
o
~
1

of P815 cell line
o
»
1

+

Berberine (1.0) ODK (100)
Concentration (ug/ml)

©
N
1

o

Control

Fig. 6. Effect of OnDam—tang—Kami—bang (ODK) on
TPH-1 mRNA in P815 cells, The expression levels
of TPH-1 mRNA and betaactin were analyzed by
real-time RT—PCR, The TPH—-1 mRNA expression
was normalized to betaactin mRNA expression in
the corresponding sample, Values are means*SEM
(*p<0.01, Tp<0.001).
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o4 91.6+10.2 ng/ml protein (87.4%), 100 £« g/ml
of|A] 81.9t1.4 ng/ml protein (63.6%)Z 2|5 7+
A8}t Table 4, Fig, 4).

5. 5-HTT, TPH-1 mRNA &3

5-HTT, TPH-19] mRNA &S 7 47} ik
BIR 7 100 peg/mlof| A 5-HTTE 0.722£0.036 (%),
TPH-1& 0.766+0.067 (%)Z 5-HTT, TPH-19]
mRNA gko] F-oJ3HA| A8 tHTable 5, 6, Fig.
5, 6).
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M B0 = W3Hg ATto) oefe] AT
B IS frEshs 2R A . dAE ©]
£ dPgslr] Slel thek sl 71E 7HAAL g1l
U o]& k= A 2159 SV EdFo R
o] bt 2E 7R A A, Al ofg
sk #alE9] Wof7]2to. 2 catalase, glutathione per-
oxidase, SOD 59| 43 WojA|A ¢} glutathione,
ascorbic acid, @ -tocopherol, uric acid 53} 22 H]
A2A WAAAE 7HAAL vk 2 EE]skst
2 Ap=rolut BAA 2EH A 5ol e At oA
«] o] 7WA HA =L, A free radicalS 3]
=W, dxsfolvl, AARES, 2YiL &5 T
77N AsEe] @9lo] "rha g .
ofof) AA= iRIEE Ik o] -5 & 74
Ao g Fslaia} p8l5 AE A Ez-cytox
XS o8-8k A|E A2, DPPH free radical 44
& superoxide dismutase (SOD) 4 2 A|E U]
S-HT, Tryptophan hydroxylase 1 (TPH-1) 5] $h&F
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TPH 379 ‘6%01 Ol%%E}. P815 A|E+= F1 hybrid
miced] ascitic tumouro|A] -F-eisk
& AR, A% 9 IS, TPH 3 AADCE: Wl
3}l histamineS A3HA, A 2L FH|SH, hista-
mine A &4
Sy

RS o] NESA 55 ddslr] fiste]
Ez-cytox A< Al388Radth 50 eg/ml, 100 ££g/mil,
200 p£g/ml, 400 ng/ml EEE A & M A&
S 24 A9 BT 80% ol de] AEES Y,
B Ik -2 400 12g/ml o]} FmlA= QFgh oF
Eolgfal ksl ithFig. 1).

RIES ko] kst 58S doliy] $latd
DPPH free radical 27283} SOD 84S 2435+
t}. DPPH free radical®] 9F3A, & e 2 7
Ate] HeolA S0 & <18 DPPH free radical &AW
& U5} 348 Hrpol £ AR PRl

= IESIk S F5= 2 § DPPH free
radical 2AFE F& Y&F o 7 Z7}51e, 400
rg/mlY B 30.8+1.65, 200 £g/ml & v 30,4+
0_88, 100 £g/ml & wf 15.6¢1.o4, 10 £g/ml & wf

AL 2 serotonin

9] histidine decarboxylaseZ g

i

d

zbj SODE T2 xﬂ}: i xﬂié! T H]Eiza
of o] RES GEHY BREFY Bkl
Superoxide aniong IHAFSKFEAS} A B2 HE
AN S Suse Fas g8 E 3 5
ol

RSk 7 2] SOD A& 2783 A3, g
ik J5 100 2 g/mlo) A= 84.6512.7 U/ml, 50 £2g/ml
A& 75.1410.3 U/mlZ 59 whel SoD &40
S7Fste] 50 eg/ml, 100 eg/mloNA] Fro] gk @4kt
2H8-S R YtKFig. 3).
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ikslasol Qs ALR F53H, free radical 4
s} 283 FeE A8 Aol 382 US
Ao E Atadt:

IS vk 5 0] serotonin 3l WA= FFS
AheR7) $13) P815 wjok AZ o) sk 5S A
2|3t § HPLC-FF Ao 2 AE UlR9] sero-
tonin FEE A48k A3} 50 g/mloA] 1087+
14,1 ng/ml protein (87.4%), 100 £ g/mlol|A] 79.1%
5.0 ng/ml protein (63,6%) 2, thzzTo] H|3}e] I
B J5 100 1 g/mlo A seronin §HEFo] 2|31
7HAaldThFg, 4).

Serotonin®] ¥ E=E FA-sh= S5-HITY
mRNA9} TPHS| mRNAE I % ik /5 100 12 g/ml
< Agsk Alxe I 34 23, S-HIT+ 0.722
0,036, TPH-1-& 0.76610.067% F2]8HA 743515
thFig. 5, 0).

Sl 7 A3 AstolA bEs kS P81S AE
Y serotonin 322} 5-HTT, TPH-19] mRNA H&S

BT oAl RAAIA s ik o] S AR
9] serotonin L ZAs= S9E Kty &
T Ut

B 28] AT o 2 ARE-H berberined] 7
© o] =¥ By ulzd P815 AEWIA sero-
tonin®F P} TPH-19] e o] ZHAH ATl 8o, £
ATote] A3l A3k Uekstth. ¥HE Peng”9]
ATollMs= berberined] FEAPANME F92 &
I HFHR} fnpe] o] serotoningtEFe] F717}
AT Barskal gl

Berberined} H]$=3 A7}E H Ol Ethaverined] 74
ol 73] B w2 ps1s AEelA
serotonin@ &} TPH-19] WS ZHAAAL 5‘5:}
o] 579 ethaverine?] SEAF AT 8§28
Ig Bustga, o 5 dteae
o] TEAPUE F-gaHE YERL 9ot
o 4 <] serotonin Tkl WP} §lvke A&
Haskgich

37 ATE & ol ek o]

ethaverine

Ry,

919at P815 A|FE A1) serotonin TEHAE H ]
AZELS 288 7)) Jde 2o dddn)
=

2719 W 2w, dep R AT ARR w) T
o EiEEk S oA B98I} g 75l

AoH T fELNMk L S=dd 9T T8
3 a3l gk Blo] Hasteet AbeEth
V. 88

RHE S vk 5 2] &8l E53) PSISAIE UjojlA]
serotonin AR B FoFs Lol ] 3t
o] SOD &A%, serotonin &%, 5-HTT, TPH-12]
mRNA 84 WslEs st 4%, ogd 2e 428

BAT
1. RRES % 5L DPPH radical 27453 SOD
ZHEE FoI4 QA ST

2, TMES ik 52 50, 100 £g/ml A9
rotonin FEE FEH Az

3, BMES IR & 100 1g/ml AETo|A] S-HTT,
TPH-1 mRNA &S FoJspA] FraA AT

oA se-

ZAte 2
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