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ARMNSED THZMA %S ERER

R, AEE, AR AR MER, SRR

ChERE Lg% ursin, i 200031)

WE -THP 25541 Apo f1 Amp JiTif % 1 K Bl
145y, S DA SZIREAFIR /E M, it d-THP &4 -
CR{ER. d-THP G Amp FeROBBUERT, REERAR
ISR AN GRS, (Rt Amp ¥ & KER ISR
Hl, th&EYME] Amp fnam/ NG E KIS 3y d-THP B
fEARIEE DA &k, JifED)y selegiline iy # 4%, -
IR DG ARy d-THP JE N A DA Rz 5 Al

ES- 35 I IR
Wl B BB

AHEPEMLIT, %
TE¥EdT0ys RISLEMK

1986 4£ 7 7 3 HIKES 1986 4E 9 A 6 HAEM]
o3 RN N U =i 4 )

AR w N B AT RS EE . AL W AR
S5-Z 4k 0y Hr Ak B3 22 i 1Y & B BT (I-tetra-
hydropalmatine, [-THP) & x4 £ B & (DA)
ERBEA A, A TE S 2 57T (d-THP) 5 DA
ZARTCE RISy, (B ARSI MBS (TR R R
DA g & R®™P, A ik, 4%t d-THP WEER
DA HEz=Fg g, 2y X 51 gy DA 52 B
i A0 DA gy HEas ], RIETEHRM R LR
B, ASCERX B R R, 22
L THP Jg bR ks A RIIEL, Jh d-THP
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B DA JESsFI0IE SR ki, ASc sk
B iy DA A= FE BhRBAY Bh Wb R fnAE e A= 4k

WKy, b % d-THP f1 I-THP X} DA RN
o] P F Ak

# 88 R A

d-THP, mp 141-2°C, [alp+289.5°(C,
1.0, CHCl,); 1-THP, mp141-2°C, [al}
-288°C(C,1.0,CHCl,), ¥ 10% H,PO, ji
#3% fR, i NaOH 1 mol/L 2 pH 5 % 4,
HE BB Y, Jo/KGHE (apomorphine,
Apo) L BHEI 4 HHdh 5 28 P9 e I B 4k (amphet—
amine, Amp) 3[§ L Light 2% &] ) 44 2hER
DA #:|d BDH H11L; & & &5 # (homovanillic
acid, HVA)## |5 E Merck tH %; [*HJACh 3
Radiochemical Centre, Amersham 1! !'/;; ACh
PO T R 22 BB AR e SE R BR 24 B ZUTR
fity b ACh L lon = Hidhs  Flsndak
(selegiline) fiAf 25 & il TR & L HEF BN
FLIEBI(d 25 mm, F[{£ 0.3 um) | igEEZ Tk
WD H .

HiES5&ER

THP g A O BEE PREE
19.2+SD1.78, RJHMA, BV H, L&
T THP JE e 4k of S 8] 3 4 79 5
B, JNELip I-THP 10 mg/kg J5, &k &3
I A, YT 30 Bk 50 mg/ke
N, R BB W] K 5, 30 min I
B {0, 111454 5 b, Rifj d-THP 50 mg/kg X
fED AR ST RO S {30, {4 YT I-THP 10 mg/
kg ¥y fE s )y, d-THP 100 mg/kg () & H £
Vi I-THP 50 mg/kg {25, 07 1L d—=THP fi f
£ EH 2y I-THP 1y 1/5-1/2 (1),
d-THP 5T 75 mg/kg I, /N HBLA B30
ARG R, 2 h)F U ILEK Iy T B, A R
2EE(EI A,

THP FEx R# k%t Apo i & B BT
Kl Sl 180258, R SHH, HELSAH,

Catalepsy (scores)

1 1.2 14 1.6 1.8 2
log dose (mg/kg)

Fig 1. Catalepsy induced by d-, or l-tetrahydro-
palmatine ([-THP), 9-14 mice/group.

PIARUHER, R, S, WEREEIIME
1645, Bodin o kY. H e EktT
I,

Apo 5mg/kg sc gRH AR ™ A: BN E
INER), 54Kk 3.6+0.547, I EE4EFE1h
445, ip I-THP 10,25 mg/kg 20 min 5, &,
1 28 FE 2) 3 Bk 59(p<<0.01), {Hjg,d-THP
10 mg/kg i) {EHI A B3 (p>0.05), 25mg/kg
A REFER(P<0.01), HIEM®E & HEHTF%E
& I-THP g1/ (1 2), Br K, THP JiE)tR:
Wk bt Apo il K KR & B IE NG5
B 2R,

THP ek Rk XIRE ¥ & B B9em 14
HJg160+25 g TR, 7 X Wk (5)ik, H

4
* f Control  [mT7Medicated

Thm mom

Stereotypy (scores)
N
Kok

j——«*tx

o
U

il .'l INE]
0 Veh — (-THP I-THP dTHP dTHP
10 25 10 25 mg/kg
Fig 2. Effects of l-, and d-tetrahydropalmatine

(d-THP) on rat stereotypy induced by apomorphine
(Apo) 5 mg/kg, sc, 8-10 rats/group, X+SD,
*p>0.05, ***p<<0.01. Vehicle (Veh)



6-OHDA {3 3% 7= fll 2 )i DA #4270, HEFARRE
4 AN F SRR 22, RIGETHE 7 Rk
Wl FBEIET JEIE T LM By DA &
WD, SREWH, EZMNEZRN DA &5t
A 83.4%(p<<0.01), HiH3 KB AME
;i DA w2 n ER B B IR AR E., B
BURR 5 R#EITIRALYI A, ERBRET LE],
RIS R A s, B IR BT An g A,
[ B 5 08 BRI BT A2 B AN L E B N 5 FE % A S 4R
IR AFB LIS, WIART I H KR A2 m
EPTEIRE. ZAR SE LN EE -,

1. 3 Apo i 48 & S Fvh e H IR
By 16 RKR, 203 4, ip 4%, 5 @i
SRBRAIATA S, H—80ETihike
2, RaR P ARAHAA RS 4 [ax Apo
BI{EFE ATRES L RIAGIR 2, X B K 30 min J5
+ Apo 1 mg/kg; I-THP 50 8 100 mg/kg 30
min j5 + Apo, d-THP 50 5 100 mg/kg 30 min
JG + Apo. REx 4R K I-THP 50 5 100 mg/
kg GEHI £ 41 Apo WEFIE S, F WlER B
oo BIEARART B AR 17 %81 12%, #E4T4A
AL, -THP [ #5351/ IE % B3 (p<0.05
Fp<0.01, # 1), KINIER H & IR
Tab 1. Effects of [-, and d-tetrahydropal-

matine(d-THP) on rotation induced by apomorphine
(Apo, 1mg/kg) or amphetamine (Amp 5 mg/kg)

in the lesioned rats, X-+SD., V. vehicle;
*p>-0.05, **p<C0.05, ***p<C0.01.

Dru Duration
(mg/kg,gip) Rats Turns (min)
V + Apo 8 160140 42+10
L_THP(50) + Apo 8 20-40%*  2248***
V + Apo 8 140100 41+6
1-THP(100) + Apo 8 16-+27** 16+ 18***
V + Apo 7 180%130 44+9
d-THP(50) + Apo 7 150+120*% 45+17*
V + Apo 9 1504100 4146
d-THP(100) +Apo 9 120%+100* 41-+8*
Amp+V 7 60:+20
Amp + [-THP(50) 7 9k6%""
Amp +d-THP(50) 7 80+20""
Amp + d-THP(100) 7 110-:60**
d-THP(50 or 100> 5 0
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R4, 5 %% B d-THP Xf Apo i jE 4
IGE)EMA R (p>0.056 % 1),

2. % Amp & #EH M Yoh B HERA
125, 244, A% F A F E, ip Amp
5 mg/kg 15 min J5, 4rH|ip X} f& %, I-THP
50 mg/kg, d-THP 50 5 100 mg/kg )} M yh4s
T d-THP, 30 min f5, X% K R 30 min K
TERE R I,

4], I-THP 50 mg/kg GEf5$7 Amp
M IERTE 3, FIRE IR TS 16% (p<
0.01). fRifj d-THP 50,100 mg/kg F{H A EEH
PL Amp (¥ hE R, I P E Amp (G1E R ER , 3
W ] 3 O PR (R R, 43 B X R R
140% %1 190% (p<<0.05), Frid, d-THP iy{E
H 5 & AT I-THP, {2 ¥4 T d-THP
50 5% 100 mg/kg i, FHF BRI & AR LKL
Amp i Apo e i {ER, Xl d-THP KR
A Apo i zh/E R 1 Amp BERTERUER (& 1),
Bk, d-THP ) [a] Amp (G {ERPLRB T8RS
Bk DAKERBF LR,

d-THP s BB RF B B HT
— 518 i d-THP ¥R Amp (1R, KRB/
BlE&KIEE), Sc¥te 23-24°CHt4T, FH GII 3¢
BT #4012 ®OANROES), DNERE 18.3+
2.18 RJH}H, 4RKM1H, BNIEHH
JG ik HaE B 10 min, FiE 3R 5 min pyRGIE BhiK
%, FEMRELLET 5 RET4A % ip 308 %
XfHR2H, Amp 6 mg/kg 49,d-THP 2, Amp +
d-THP 4{(5 min J§ #5 d-THP), & 41/ B ip
HS, 4 BIIC 310, 30, 60, 90, 120 min
RETESh K ¥, L% & B, Amp fi/NRIE
30 min Py B ZIES L X IR 41 B 1 (<
0.01),3x & BT Amp B i & i DA (2.
d-THP 25,50,100 mg/kg §EEF B #1 #l /NRRAS
B g s, XA ElEHE A E Y K T onag
(£2), THRAEAH DA IEMR., HEE5
Amp & fiif, d-THP - {UREY IR Amp Jjnas
B RESER . HHAE Amp 3% & 5 AE
HEie R, HERMKRGE2), XM
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Tab 2. Effects of d-tetrahydropalmatine

(d-THP)
spontaneous activity of mice, *p>0.05, ***p<0.01.

and amphetamine (Amp 6 mg/kg) on the

Counts/4 mice/5 min (X+SD)

30 60 90 120(min)

Drugs .
(mg/kg, ip) Mice 0 10
Saline 40 500+110 460+110
Amp 36  510-80* 580+170"
d-THP(25) 28 2404100
Amp + d-THP 32 870+160"**
d-THP(50) 28 120490
Amp + d-THP 36
d-THP(100) 32 6+6

Amp +d-THP 36 11304-170%**

280100
860+230*** 700+360""" 590+290*** 260+290***

20070
910+190"** 730+240*** 4204170*** 2004100

11070
7604 110*** 10604+ 120*** 810+200*"* 340+ 110**" 160X60"""

2304110

24070 1804110

240440 190+100 130120

13060 90450 70+40

0 11422 17424 30450

680+ 110"** 420+110*** 2704200%** 150+130*"*

ER 5 AR KB IE SN & RETF, IR
#& d-THP ik 25 DARER .

Selegiline ¥ Iy THP JiE 5t 7 #3 & M EE
DA f1 HVA g9 F

J9 TIESE d-THP #HEzs DA ) 4 H, RH
A fi S AL 4 A 5 (MAOT) 8 %% Jizi iy DA /K
By IR 3, ok B 1654158, ip selegiline 20
mg/kg 30 min ji5, Fiip I-THP & d-THP 50
mg/kg, 1h 5B W il A%, % Sephadex
G-10 77z DA FTHVA, F#J Biel®, 4
JR(F 3 )% d-THP 50 mg/kg B BIEEKREH
DA & 5(-56%, p<0.0L)FIF & HVA & &
(+133%, p<<0.01), FIH DA HiZ It
H, MEMEN I-THP R 2 DA & & T #
mi(p>0.05), H I WIS HVA SR (+172%,
p<<0.01), XLREHCHRE—H®, XRH
T I-THP J& T DA Z kBT 7, ER TR lwg
DA ZR™ A ER IR ERNESR, #
71 selegiline J5, #5 47 d-THP f 2| 421t DA
ST, MHVAKFERRIN(group 5), 5
EENEA W EH (group DIE H # & (p>
0.05), iX#%H]d-THP ffkzs DA, {f Ji py DA
KR TUE, Xy MAOL frdfi#%, {8 Rk d-
THP #Ez5 1y DA A gE 4 &5 4 MAOL JiT{R 4,
57 ¥ 5 DA g MAO {34, JFf LI4d 519 DA
7K F {% F selegiline £H(group 4), [KHJij HVA

SR\ THA,

I-THP i fEzs DA, 7EN ] MAOI &,
Py DA & g3k 7K 3 (group 6) 5 selegiline
4R HEL, KU DA 7 MAOL fR{PT, HiFF
FEEhAS P, HVAR 3 n 7l g8 & T -
THP [ 5¢ AT DA 52455 1 3% DA B 3
TR ISR, ERGER LW
THP () {E ] BA R T d-THP,
Tab 3. Effects of ip d—-, [-tetrahydropalmatine
(d-, (-THP, 50 mg/kg) and selegiline (Sel, 20

mg/kg) on dopamine (DA) and homovanillic acid
(HVA) levels in rat corpus striatum, 12 rats/

group.  X+SD, *p>>0.05, ***p<0.07.

Group  Drug DA(ug/g) HVA(ug/g)
1 control 10.042.7 0.940.3
2 d-THP 4.,441,8*** 2,140,9**"
3 {-THP 10.0+2.0* 2.340.,7***
4 Sel 153" 0.6£0.2%**
5 Sel +d-THP 10.6+1.7* 1.040.4*%
6 Sel +1-THP 14,0+2.8*** 2,040.5***

THP jE Rk EH ACh & B 89 H
k&R 170208 KR, $IHKH, SN
9 46, 4% ip & B, -THP 5, 10, 25, 75,
100 mg/kg f1 d-THP 25,75,100 mg/kg, Jid
KEHELES 1h j58-LE%E, Bk, 5 ER
Ml 4% (30 +£3 mg), gt e xeik e ACh &
B, fREWH(HK 4)1-THP 5mg/kg RIEAL
ACh &8, 10-100mg/kg i ACh & &I (N
60-70%, SXTAI4MELL, 25 B2 (p<0.01),



d-THP 25 mg/kg R % my ACh & &, 75,
100 mg/kg BEFEME SR T 67% M 76%. HILT
W, 1-THP i 5 R % 1 £ d-THP (1) 3 (%,

Tab 4. Effects of ip d-, l-tetrahydropalmatine
(d-, [-THP) on the ACh level in rat corpus

striatum, X+4SD _
Drug Rats ACh (pmol/g wet wt)
(mg/kg) ]-THP d-THP
0 12 2144 21+3
5 8 3247t
10 7 25,0-E 1. 41t
25 8 124 4%** 214:3*
75 8 12i3“~ 14i6!*!
100 6 24+ 5ttt 1644

Compared with 0 mg/kg, *p>0.05,**P<0.05,
***p<0.01; compared with the other control group
(3644, n=5), tp>0.05, titp<0.01,

it i#

T d-THP 5 5 i 4 s B 5 O e
YR/ py DA (& B, E#ER d-THP
i) 1k AL T AR S k2 BN DA 36, AR
FH 800 453 5 S ARG K BRURE % B 7 %) d-THP
R AA Amp B DA M1k . B
s DA 2k B3 0h 2484k, #5755 il DA 2
R ThGBSeJ: i, Amp (RO b 2 KGR
W DA, kB INIRBMGE %, DA 2 fkigz)
51 Apo N KB AR Mg 55, DA 2 FEL % 5
P AR T IR e, B AR 3t DA 2kl
B3A0 DA B RGRBT I KE 5 2 (E 3),

5:% jiE B3 1-THP J& DA KM IH, S
SRR — 5%, d-THP R T4 5 1 I hess
EE I E R R DA 2k 3h5, R DA
(B, (BB HA R Amp HIRERE 1E 3, XA
15 B 7T BB i B FALEE HE 25 B DA, HEA
Kasrg DA 3% Amp FRR B, i BI#in Amp i)

FeRfER . NREREDHER & — P 03

d-THP 2N DA HizsHleiea, -
d-THP #E%s DA f{EH, &7 M g DA

FHVA SREELCAMPAES:, DA HVA

R M DA W AT iE s W iR, d-THP 1]
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6-OHDA

Fig 3. Effects of drugs on rotation in rats
lesioned by 6-hydroxy-dopamine (6-OHDA), The
circuit of DA-ACh-GABA, substance P in the
nigrostriatum, DA-pathway lesioned by §-OHDA
in left, The contralateral rotational response
induced by apomorphine (Apo); the ipsilateral
rota tional response induced by amphetamine(Amp);
l-tetrahydropalmatine (I-THP) and haloperidol
(Hal) blocking both rotations but d-THP poten-
tiating the action of Amp.

BFEEDA SEM, NIRRT HVA 1,
BE TR B4k MAOL i st, 52 7R Y DA HEzs
FIRTERASAE, B 4 Birie Rt — 25 e W
d-THP 75 DA #EzsFIR1ER, IEEIOLHAL
LR b 57 F5 d-THP 45 DA i 23 5 19 {F
FE.

A st AR SRR SC R 48 4 th 8 THP fig e
Sebg thx DA RGMARRFER, "R R
@ fEfERE, EENEE), R %N ACh ZEAE
b, LI DA, HVA GEZ{L, & X455 DA 52
PeFL AR AN DA flEs MR A B 25, ik
SEIRE™, I-dopa FE@FR ™. KEUIERE
R, HEeALf MAOL Xf DA fil HVA & &
AL B FE R ARG R HE AR, BN EEK
45 DA 2 fR B 71F0 DA HE2 50 AR F FE A

$ F xR

1 Xu SX, Chen Y, Jin GZ. Comparison of
affinities of tetrahydroprotoberberines  for
dopamine - receptors in the brain. Kexue
Tongbao 1986; 31 : 563

2 Jin GZ, Xu SX, Yu LP. Different effects of
enantiomers of tetrahydropalmatine on dopamine
system. Sci Sin [B] 1986; 29 : 746



212

3 EBEN, PP, £EE. WUEUNERAEEE
Sk DA g REEHR A, rhE %R
19815 2 : 230

4 RN, GEE. . FRE. WEU/NER
X HIAY 2 B 2 i AT RN 2SS 52 ThRE R FR B4
M. AL 19825 3 : 73

5 Jin GZ, Wang XL, Shi WX. A new chemical
type of dopamine receptor antagonists in the
brain——tetrahydroprotoberberines. Sci Sin
[BJ 19865 29 : 527

6 GEZE. ERY, F H. HETOEZERERN
— VAN A A RBUR R ZBLIE A ] 1Y

Acta Pharmacologica Sinica

1987 May; 8 (3)

. AESE 1983, 35 ¢ 112

T SEE.EAFN. T M. EHERAHEN VIIL
EREZEBBEYRLZEMFOITIER. B %
23R 1962; 9 : 487

8 £EE, AB/R.E WM. EHEHEPH VIL
AR ZEBEEF AR /F . B EH
1964; 27 : 47

9 Jin GZ, Xu SX, Huang KX. Effects of I-
tetrahydropalmatine and its analogues on
dopaminergic system. Chin J Physiol Sci
19865 2 : 285

1 207-212

Brain dopamine depleted by d-tetrahydropalmatine

XU Shou-Xi, JIN Guo-Zhang,
FANG Sheng-Ding

YU Lei-Ping,

LIU Gong-Xi, LU Wei-Wei,

(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 200031)

ABSTRACT [-Tetrahydropalmatine(I-THP)
is a DA receptor antagonist, which could
antagonize both contralateral rotation induc-
ed by amphetamine (Amp) and ipsilatcral
rotation challenged by apomorphine (Apo)
in rats unilaterally lesioned by 6-OHDA.,
However, d-THP did not antagonize contra-
lateral and ipsilateral rotations, and it did
not manifest the Amp- or Apo-like rotation
either, but it (50 or 100 mg/kg) potentiated
the Amp-induced rotation ( + 410% or 90%).
This suggests that d-THP may deplete
DA into cytoplasma, in which DA is
released by Amp, and enhances the Amp
action. Amp increased the spontaneous
activity of mice, on the contrary, d-THP
depressed this activity. When the mice were
pretreated with d-THP 25, 50, 100 mg/kg.
the excitation of Amp was potentiated

markedly in dose-dependent way. This result
was very similar to the potentiation of
d-THP on the rotation induced by Amp.
After injection of d-THP 50 mg/kg, the
striatal DA level was decreased by 56% and
HVA level increased by 133%; concomitantly,
whereas I-THP had no effect on the DA
level under the same conditions. Therefore,
the DA depletion was only observed in
d-THP, and this effect was reversed by
selegiline (20 mg/kg), a MAOI-B. The above
findings further support the conclusion that
d-THP is a DA depletor, and [-THP is
a brain DA antagonist, which has been
reported in our Laboratory.

KEY WORDS l-tetrahydropalmatine; d-
tetrahydropalmatine: amphetamine; dopamine
depletor; rotational behavior: selegiline



