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Abstracts —The effects of MeOH extracts of ninety kinds of medicinal herbs on
dopamine content in PC12 cells were investigated. Among them, the MeOH ex-
tfracts at a concentration of 40 ug/ml of Symplocarpus renifolius, Adenocaulon
himalaicum and Mosla punctulata decreased 38.5~60.0% of dopamine content.
Tyrosine hydroxylase, the rate-limiting enzyme of the catecholamine biosynthesis,
was inhibited by the treatment of the MeOH extracts of Symplocarpus renifolius,
Adenocaulon himalaicum and Mosla punctulata (19.9~31.3% inhibition at 40 ng/
mD. These results suggested that these bioactive herbal medicines exhibited par-
tially an inhibitory effect on dopamine biosynthesis by the reduction of tyrosine
hydroxylase activity in PC12 cells.

Key words — Symplocarpus renifolius: Adenocaulon himalaicum: Mosla punc-

tulata: dopamine: tyrosine hydroxylase:

Catecholamines< dopamine, norepineph-
rine, epinephrine& 23lv, uds}, A42g 5
o] 571238 Parkinson ¥, Dementia $¢] 4!
BAL, ANEEF, +25 59 HAUAE 5 AA
o FE ST AgE #o] lvka gl A ok

Catecholamine A3#4 g l+= tyrosine F
AbetE 4 (tyrosine hydroxylase, TH), 33&
opu| At EEHbE A (aromatic L-amino acid
T8l & A (do-
phenylethanolamine

ooz:

of

decarboxylase), dopamine--
pamine PB-hydroxylase),

*

WAAAL : Fax 0431-268-2732

PC12 cells.

265

N-methyl”] o] &4 (phenylethanolamine N-
methyltransferase) 7t #elsta glon, o5 TH
(EC 1.14.16.2)= EEA tetrahydrobiopterin®]
ZA 3l tyrosineollA] L-DOPAS] A3d-& Zuls}
catecholamine A ¥4 #7%¢ rate-limiting &
Zeolth Y wabA | catecholamines®] &% 2 19}
W TH 849 ¥ 215 3478419 2
A FES WA ik

PC12 cells rat adrenal pheochromocy-

L

i

tomadllAl FEigt cell line®E, catecholamines
A AR s8se TH %9 catechola-
mine AFA TAE Featn Yok oA, o]

<]

=



266

cell line catecholamines?] 71% & 212} A3
B 2HAE T A % o453 Utk

AAEL 25 oFe] FHRAEA A HEHm
e Aot thate] PCI2 cells @ 454 THE o]
&3l catecholamine 34 HAo] w|X & 4
& A3t o)F A, B Fo| AT A=t
22 e 98-S 2udy g Y =3 39
9] protoberberine ¥7}2°]=7}t dopamine A
o] 2R gl 9IS WHH. Y B dPdMe
catecholamine A3 A& 72 2L &
AAEE A fskd 904F9] Ak MeOH
extract7} PC12 cells %9 dopamine &z}
TH 4ol vlX]& gl tated AESIAT

EREEE

HEMNE -2 A M AREE AFK(90F) S Al
FollA FY EE AYetd AT AHEIIR o,
EEL U e B4 EASS T
L-Tyrosine, alumina, DL-6-methyl-5,6,7,8-
tetrahydropterin, catalase 5 Sigma(St.
Louis, MO, "l=) 255 FS]stdom, 15e] A
e E T HPLC &2 AM&3k9in),

EFAAQ H|E-ZZte] Aoke HxT At
31 2 dl ek MeOHS: 7lste] 4 o)A 23] whi
FE3 e ABSAT. ARA S AAURAIA Al
B extract(MeOH A|Z)Z slgiew QA 52
izttt

PC12 cells2| HiZ-PC12 cells2 10% heat-
inactivated horse serum, 5% fetal calf serum
(Gibco, Grand Island, NY, ¥]=), 100 units/
ml penicillin® 100 pg/ml streptomycin(Sig-
ma)< T3 RPMI 1640(Gibco) wjFd-S AL&-
sto] Aol Fale] wjekstint? A RS 5
71 239 5% CO,, 37T W71 & AH-&-31 ).

AlBYAQ] MAX|-PC12 cells(ca. 1x10° cells/
cm?) ol A extract(¥A1% 40 wg/ml, DMSO®
BBt ALE)E JFeE ThE 4847 kst o)
%% cells(ca. 1.5~2x10° cells/cm®& pho-
sphate buffered saline(500 ul)& 7}ste] 94
£33t pelletE ¥& T dopamine &% ¥
TH &4 244 52 9t Dopamine &3

Kor. J. Phamacogn.

2 TH @4l viXE A extractd] ST =
T3 v @Ete] %2 eI

Dopamine &2 £X -Dopamine &% %32
Mitsui 573} Lee 579 e BAg A4S}
At A18LH(100~200 pDel 3.0 M trichlo-
roacetic acid(100 ul) % isoproterenol(1.0
nmol/ml, 100 pl; WH-EE) S 7kttt 94 &
sttt 459 Toyopak SP cartridge(Toso,
Tokyo, 4¥)& E#AH F#€ aminess 0.6
M potassium chloride-acetonitrile(1:1, v/v)
EFH@2mDE A &EAIT. &2
diethylenediamine A1%}& 718t FRF=AE
wER, FHE ed 100 plE &Y ARAET
232 (HPLC, Toso)ell 33t dopamine &&=
23390k HPLCS) 272 Lee 579 Wdl &
=

TH &M 53 -TH 84332 Nagatsu 579
WS BAsl] AN T AAREEE sodium
acetate(1.5M, pH 6.0, 75 1l), catalase(2 mg/
ml, 50 ul), L-tyrosine(10 mM, 50 ul), DL-6-
methyltetrahydropterin(10 mM, 25u) 2 &
2AE(100 u) & AHE3SHH T ZEARe(37T, 108)
WSS alumina cartridge® S3AIZ1F &
£ 100 ulE HPLCE AM&ste] L-DOPAS] 5%
£ A #Fslo] aAEAS S8 HPLCY =3
& Nagatsu 5" € Lee 5%9] 9ol F3lsith.

EtE 52k 3 - Dopamine &% % TH 24
< 7t A BFe g e Sste] BRAS
. v e bovine serum albuming A}
&3 Lowry 74 olste] 238t}

o

Zu o n&E

PC12 cells& AM&3l] A& extract’} dopa-
mine FFHs WX 4FS FAES ZHE
Table Il Yebldet 2 Aok extracte] HAA|
422 40 pg/ml medium °J9, o] &FA =
PC12 cellsol 3t MEEAF L AFHA F3hrh.
0% Aers, Wrkx, EAE, A 359
kol f94d de dopamine TF HAAAY
(=Tl ¥)8te] 38.5-60.0% dopamine &3 7+
a2)o] eyttt



Vol. 29, No. 4, 1998

Table I. Effects of herbal extracts on dopamine content in PC12 cells
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Plant name L . Used Dopamine content”
(40 pg/mb Scientific name Family part®  (nmol/mg protein)
Control 3.54+0.25 (100)
THeRA Melandryum seoulensis Cargophyllaceae Ap 3.761+0.27 (106)
7HA 5 Physaliastrum japonicum Solanaceae Ap  3.39+0.33 (95.7)
7tA e Persicaria fauriei Polygonaceae Wp  3.72%0.12 (105)
ZHAF Saussurea pulchella Compositae Wp  3.21+0.26 (90.6)
ZEuE Lindera glauca Lauraceae L 3.760.24 (108)
g Osterium koreana Umbelliferae Ap 3.38+0.21 (95.4)
ML Aster tataricus Compositae Wp  3.53%0.31 (100)
MAZ Bupleurum longiradiatum Umbelliferae Ap 3.14+0.38 (88.7)
7] Lespedeza tomentosa Leguminosae L 3.27+0.24 (91.5)
7yt Corylus heterophylla var. japonica Betulaceae S 3.54+20.42 (100)
Ao Viscum album var. coloratum Loranthaceae Wp  3.39+0.37 (95.6)
2FUY Staphylea bumalda Staphyleaceae S 3.771+0.33 (106)
ZFEVE Eupatorium lindleyanum Compositae Ap 3.79+0.54 (167)
718 E Peucedanum terebinthaceum Umbelliferae Ap 3.53+0.21 (100)
g E Carpesium divaricatum Compositae Ap 3.51+0.29 (99.1)
A Ew)7]  Youngia chelidoniifolia Compositae Ap 3.55+0.48 (100
U=dhee Pleuropterus cilinervis Polygonaceae Ap 3.53+0.31 (100)
w2 Stewartia koreana Theaceae L 3.45+0.41 (97.4)
ey Clerodendron trichotomum Verbenaceae S 3.22+0.36 (90.7)
FNEut Aruncus dioicus var. kamtschaticus Rosaceae Ap 3.54+0.39 (100)
=AY Botrychium virginianum Ophioglossaceae ~ Wp  3.6120.35 (102)
@33 Ainsliaea acerifolia Compositae Wp  3.47%0.26 (98.0)
Sl E Carpesium abrotanoides Compositae Wp  3.56+0.34 (100}
F7RAR] Brachybotrys paridiformis Boraginaceae Ap 3.41+0.41 (96.3)
BRI Artemnisia iwayomogi Compositae Ap  3.33£0.54 (94.0)
AR A Rodgersia podophylia Saxifragaceae R 3.40+0.16 (96.0)
HA & Ambrosia artemisiaefolia Compositae Wp  3.84%+0.39 (108)
EAE Mosla punctulata Labiatae Wp  2.18+0.15 (61.5)"
&y Patrinia villosa Valerianaceae Ap 3.73+0.42 (105)
FBA Helianthus tuberosus Compositae Wp  3.53%£0.22 (100)
o= Sorbus commixta Rosaceae S 3.52£0.21 (99.4)
wlHELE Patrinia scabiosaefolia Valerianaceae Wp  3.71%0.37 (105)
ST Cornus walteri Cornaceae S, L 3.21+0.26 (90.6)
RIS Hylomecon hylomeconoides Papaveraceae Ap 3.40+0.14 (96.0)
B Adenocaulon himalaicum Compositae Wp  2.80%0.19 (79.1)"
AR S Koelreuteria paniculata Sapindaceae S 3.45+0.41 (97.4)
EENE Potentilla cryptotaeniae Rosaceae Wp  3.39£0.34 (95.7)
w3k Agastache rugosa Labiatae Ap 3.76+0.24 (106)
LR Aster koraiensis Compositae R 3.61+0.26 (102)
"AY = Meehania urticifolia Labiatae Wp  3.53%0.31 (100)
Hj B Lindera erythrocarpa Lauraceae L 3.74+0.41 (105)
ElE) Lespedeza cuneata Leguminosae Wp  3.14%0.34 (88.7)
v g5 FEriobotrya japonica Rosaceae S 3.64+0.38 (103)
AR Sapium japonicum Euphorbiaceae L 3.39+0.33 (95.7)
AL} A v Clematis apiifolia Ranunculaceae Wp  3.53%0.31 (100)
Ahakst Isodon inflexus Labiatae Wp  3.50%0.32 (98.9)
A} o] Serratuia coronata ssp. insularis Compositae R 3.51+0.11 (99.3)
A5 Crataegus pinnatifida Rosaceae S 3.55+0.24 (100)
AgutA Lactuca raddeana Compositae Wp  3.45+0.42 (97.4)
A4t Cuscuta japonica Convolvulaceae Wp  3.39%0.34 (95.7)
Aoz Acanthopanax Korearum Araliaceae Sh 3.74+0.33 (105)
AAGAE Potentilla freyniana Rosaceae Wp  3.27%£0.12 (92.1)
FolE Pedicularis resupinata Scrophulariaceae  Wp  3.45+0.20 (97.4)
&3 Fraxinus sieboldiana Oleaceae S 3.14+0.38 (88.7)
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Table L. Continued
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Plant name s . . Used Dopamine content”

(40 pg/ml) Scientific name Family D art®  (nmol/mg protein)
HE Picris hieracioides var. glabrescens Compositae Wp  3.27+0.24 (92.4)
Skl Corchoropsis tomentosa Sterculiaceae Wp  3.13£0.34 (88.4)
T # Synurus deltoides Compositae Wp  3.76%+0.24 (106)
&&uF9F  Astilbe koreana Saxifragaceae Ap 3.50+0.28 (98.9)
FlBr Sorbaria sorbifolia var. stellipila Rosaceae Ap 3.37+0.54 (95.2)
A Ak Cuscuta australis Convolvulaceae S, Fr 3.61+0.41 (102)
&gl Senecio argunensis Compositae Wp  3.54%0.32 (100)
) Symplocarpus renifolius var. ovalifolium Araceae R 1.420.08 (40.0)**
g =2 NE  Melampyrum roseum Scrophulariaceae  Wp  3.71%0.31 (105)
W1RE Typha angustata Typhaceae Ap 3.29+0.32 (92.9)
oFFLH Malus baccata Rosaceae S 3.73+0.39 (105)
R Cirsium japonicum var. ussuriensis Compositae R 3.54+0.42 (100)
=2 Vveratrum maackii var. japonica Liliaceae Ap 3.50+0.26 (98.9)
% okat Phyteuma japonicum Campanulaceae Ap 3.27+0.22 (92.4)
LZIE Acanthopanax sessiliflorum Araliaceae S 3.18+0.37 (89.8)
eoRE Isodon excisus Labiatae R 3.21%0.32 (90.7)
ol gty Chionanthus retusus Oleaceae L 3.40+0.14 (96.0)
drz Leonurus sibiricus Labiatae Ap 3.21+0.24 (90.7)
AFsdE Lonicera japonica Caprifoliaceae Ap 3.33+0.54 (94.1)
A Melandryum firmum Caryophyllaceae Wp  3.61+0.26 (102)
Az Melilotus suaveolens Leguminosae Wp  3.77£0.33 (106)
Z3 Sasa borealis Gramineae S, L 3.27+0.22(92.3)
2 Hieracium umbellatum Compositae Wp  3.70£0.38 (104)
B Clematis heracleifolia Ranunculaceae R 3.33%£0.54 (94.1)
Agatertsl  Acanthopanax chiisanensis Araliaceae Fr 3.57+0.38 (10D
= Persicaria tinctoria Polygonaceae Wp  3.79x0.54 (107)
ZZME Styrax obassia Styracaceae S 3.38£0.13 (95.4)
FFOE Clinopodium chinense var. parviflorum  Labiatae Wp  3.27£0.42 (92.3)
Zel s Gentiana uchiyamai Gentianaceae Ap 3.40+0.14 (96.0)
ENEE Pseudostellaria palibiniana Caryophyllaceae Ap 3.29+0.31 (92.9)
g5 Siegesbeckia pubescens Compositae Wp  3.48%0.13 (98.3)
EQ Scrophularia koraiensis Scrophulariaceae  Ap 3.17+0.22 (89.5)
s Cryptotaenia japonica Umbelliferae Wp  3.54+0.28 (100)
HuE Tilia amurensis Tiliaceae L 3.27+0.24 (92.3)
L Euonymus sachalinensis Celastraceae L 3.76£0.27 (106)
T Machilus thunbergii Lauraceae Sh 2.98+0.14 (84.1)

“Ap: aerial part, Wp: whole plant, L; leaf, S: stem, Sb: stem bark. Fr: Fruit. “The value in paren-
thesis means a % content of dopamine compared with that of control. The data were expressed as
means+SEM for 4 experiments. Significantly different from the control value: *p{0.05: **p<0.01

(Student’s ¢ test).
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Table II. Effects of herbal extracts on tyrosine hydroxylase (TH) activity in PC12 cells

Plant name L Dopamine content  TH activity (nmol/
(40 pg/ml Scientific name Used part (nmol/mg protein) min/mg protein)
Control 3.54+0.25 (100 3.92+0.09 (100)*
ENE Mosla punctulata whole plant 2.184+0.15 (61.5)" 3.14+0.31 (80.1)
H7HA Adenocaulon himalaicum  whole plant 2.80+0.19 (79.1D* 2.87+0.18 (73.2)"
oA Symplocarpus renifolius root 1.424+0.08 (40.00™  2.69+0.13 (68.6)"

*The data were expressed as meanstSEM for 4 experiments. Significantly different from the control

value: *p<0.05: **p€0.01 (Student’s ¢ test).
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