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Effects of /—stepholidine on tyrosine hydroxylase activity in rat

corpus striatum
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{Shanghai Institute of Materia Medica. Chinese Academy of Sciénces, Shanghai 200031, China,
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ABSTRACT {-Stepholidine (SPD} 2.5 and
haloperidel (Hal) 1.0 mg - kg ip increased rat
striatal £~3 4—dihydroxvphenylalanine (DOPA} and
3.4—dihydroxyphenylacetic acid {DOPAC) accumula-
tion induced by NSD 1015 (50 mg- kg ', iph a
decarboxylase inhibitor. SPD (2.5 mg - kg ', ipy did
not alter but apomorphine (2.0 mg - kg', ip) de-
creased the dopamine (DA) content eleiated by
v—butyrolactone (GBL. 750 mg * kg~ ', ip) in the rat
striatum. Ip Injection of either SPD 5.0 or Hal 2.5
mg - kg ' after NSD 1015 50 mg - kg' or NSD
1015 plus GBL 750 mg- kg' also augmented
tyrosinge  hydroxylase (TH} activity in the rat
striatum. These results suggest that SPD produces an
antagonistic effect on presynaptic DA receptors.

KEY WORDS Fsrepholidine; tyrosine
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{-Stepholidine (SPD), an alkaloid iso-
lated from Stephania intermedia l.o. is a novel

dopamine (DA) antagonist proved in many

hiochemical, electrophysiological, and

pharmacclogical studies. In the previous -

study, SPD increased the rat striatal
L—-3 4—dihydroxyphenylalanine (DOPA) level
and reversed apomorphine—induced decrease
of DOPA accumulation!’’. But in rotational
behavior test, SPD showed an agonistic effect
on DA receptors in 6—hydroxydopamine—
lesioned rats™. To assess further the proper-
ties of SPD acting on DA receptors, we stud-
ied the effects of SPD on the feedback regula.
tion of tyrosine hydroxylase (TH) activity in
the rat striatum.
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MATERIALS AND METHODS

Drugs and chemicals  SPD was 1s0lated and pu.
rified by this Institute. The alkaloid was dissolved in
distilled water with the aid of 10% H,PO, and then
neutralized with NaOH to pH 5.0. Other chemcals
were haloperidol {Hal, Haipu Pharmaceutic Factory.
Shanghui. China),  apomorphine  hydrochloride
{Shenyang First Pharmaceutic Factory, China}.
+—butyiolactone (GBL, synthesized by this Institute),
I-hydroxybenzvlhydrazine dihydrochloride {NSD
1015. Aldrich Chemie. Germany}. catalase {65 000
U mg"'. Boehringer Mannheim GmbH, Germany},
D, L—6—methyl-53,6.7.5—tetrahydropterin dihydroch—
loride (6—MPH,, Sigma. USA), 3.4—dihydroxypheny—
lacetic acid (DOPAC. Fluka AG, Switzerland}
DOPA (Sigma. USA). [—tyrosine {Shapghat Insti-
tute of Biochemustry. China). DA hydrochloride
(Fluka AG. Switzerland).  f—mercaptoethancl
{Shanghai Fourth Reagent Factory. Chma).
D—-camphor—10-sulphonic acid (CSA. BDH Chemi-
Cals Lid, England) and Sephadex G25 (Pharmacia,
Sweden). Trns{hydroxymethyll—aminomethane ( Tris).
alumma {Al,0y). EDTA, sodiwm metabisulfite
(Na,5.0;). methanol. perchloric acid {HCIO,}. and
chloroacetic acid were of AR grade and obtained from
commercial sources.

Rats and medications  Sprague—Dawley rats
(T . 247= 5 31 g, Shanghai Laboratory Animal
Center. China) were used. The drugs were ip in-
jected. Doses referred to their salts. GBL and NSD
1015 were injected 5 and 10 min. respecuvely. after
SPD. Hal or apomorphine. Rats were killed 30 min
after NSD 1015,

Preparation of DOPA., DOPAC. and DA sam-
ples Rais were decapitated and the striata were dis-
sected on ice plates. The tissues (~ 80 mg) were
homogemzed | : 10 (wt : vol) in HCIO, 0.1 mol
- L' containing EDTA 0.1 mmol - L7 and Na.S.0,
0.1% at 4 T . Following centnifugation (15 min,
10 000 ~ g, 4T }, an aliquot of 100 ul supernatants
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mixed with 100 gl Tris—=HCl 1 mol - L' (pH &9,
containing EDTA 0.1 mmol - L™ and Na.5.0,

0.1%) was purified on an alumina column which was
prepared as follows: approximately 15 mg of
acid—washed and heat—activated alumina was added
1n a microtube followed by washing with Tris—HC! 0.1
mol - L' 200 pl (pH 8.6. containing EDTA 0.1
mmol - L™ and Na,S,0, 01%, buffer A} for
twice. The mixed solution {200 pl) was shaken for 3
min, and the supematant was discarded. Afiter
washed with buffer A and distilled water separately,
the catechols were eluted with 10¢ gl HCIO, 0.1
mol © L7'. Following centnfugation (1000< g, 3
min, 4 T) 30 ul of the supernatants 1n the alumina
microtube were injected into the chromatography

HPLC-ECD The HPLC system consisted of a
Model 510 pump (Waters). a Model U6K Urniversal
Injector (Watersy, and 2 reversephase Lichrosob C),
columns (50 %< 4 mm. 200<4 mm. 5pgm). The col-
umn clute was monitored with a Waters 460
Electrochemical Detector (ECD). The detector po-
tential was set at 0.7 V. Mobile phase (CICH.COOH
0.16 mol - 17", NaOH 0.1 mol - L5, EDTA 0.1
mmol - L', CSA 25 mmol - L™, methano! 10%,
pH 2.8) flow rate was 1 ml - min™".

Preparation of soluble TH  After given drugs,
rat striata were dissected and homogenized aL 4 T in
Tris—HC1 20 mmol - L™ 0.5 ml (pH 7.0. containing
f-mercaptoethanol 2 mmol - L™, buffer B). The
homogenates were centrifuged for 30 min at 40 000 x g
and 4 T . The supernatant was passed through a
Sephadex G25 column (10x | cm}. FElution was
achieved with buffer B. Approximately 0.4 ml of the
elute fraction which contained the highest concentra-
tion of protein were collected,

TH assay A procedure for TH assay originally
described by Nagaisu'®  was used with modifications
as follows. An aliquot of 50 pl Sephadex G25 elutes
was added in a glass tube, The assay of TH started
with the addition of 50 ul solution containing acetate
buffer 0.2 mol- L™ (pH 7.0), 6-MPH, 0.5
mmol - L™, catalase 2500 u. and L—tyrosine 0.4
mmol - L™ The reaction was proceeded for 10 min
at 37 T until the addtion of HCI0, 1 mol - L™ 50
#l containing EDTA 0.1 mmol - L™ and Na,S,0;
0.1%. Reaction blanks were oblained using buffer B
instead of the eluted enzyme solution. HCIO, |
mol - L' 50 ul added in the blank reaction solution
contained DOPA 20. 40, and 80 ng as the standard.

The final reaction solution was purified on an alumina
column and then injected into the HPLC.

Protein measurement and statistics  Proiein con-
centrition was measured with colorimetric method'™
with bovine serum albumin as the standard. Statisti-
tal analyses were made with 1 test.

RESULTS

Effects of SPD and Hal on accumulation
of DOPA and DOPAC In rats ip treated
with NSD 1015 at 30 min prior tg
decapitation, DOPA accumulation in the
stnatum was detectable. When rats were
treated with SPD or Hal 10 min before NSD
1015, the concentrations of DOPA and
DOPAC in striata were increased as compared
with NSD 1015 alone (Tab 1).

Tab 1. Effects of SPD and Hal on striaial DOPA and
DOPAC accumulation (ng / mg tissue). SPD 2.5, Hal
1.0, and NSD 1015 50 mg - kg' were ip injected 40,
440, and 30 min before decapitation, respectively. n=6,
X T4 TP<0.05 vy NSD 1015,

Drugs DOPA DOPAC
NSD 1015 1.21 0.7 0.30=0.19
NSD [01S+SPD  50:1.6" 0.94+025"
NSD 1015+ Hal B2x1.7" 128025

Effects of SPD amd apomorphine on
striatal DA content  In rats ip treated with
GBL at 35 min prior ‘to decapitation, DA
content increased as compared with the con-
trol. SPD 2.5 mg * kg'' ipinjected 5 mjn be-
fore GBL did not change the GBL-induced
increase on DA level. But apomorphine (2.0
mg . kg'', ip) attenuated the GBL—induced
DA increase (Tab 2).

Effects of SPD and Hal on TH activity
SPD. Hal, or GBL ip injected produced an
increase of tyrosine hydroxylation as com.
pared with NSD 1015 alone. When rats were
ip treated with either SPD 5.0 or Hal 2.5 mg
- kg™' before GBL, the TH activity was also
increased as compared with NSD 1015 alone,

-
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Tabk 2. Efects of SPD and apomorphine on siriatal
DA content. SPD 2.5, apomorphine 2.0, and GBL 750

_mg - kg! were ip injected 40, 40, and 35 min before

decapitation, respectively. »=6, x + 5, " P>0.05,
" P< .05 vs GBL.

Drugs DA (ng / mg tissue)
Conltrol IR Wi
GBL 148+ 1.6

GBL + SPD 150x1.0°

GBL + apomorphine 1152197

but had no significant differences as compared
with NSD 1015 plus GBL (Tab 3).

Tab 3. Effects of SPD and Hal on striaial TH
activity. GBL, SPD, and Hal were given 5, 10, and 10
min before NSD 1015, respectively. Rats were killed
30 min after NSD 1415. Numbers in parentheses refer-
red to doses in mg - kg™ ip. X * 5 TP<0.05 ws
NSD 1815; *P>0.05 vs NSD 1015+ GBL.

TH activity. pool -

NSD 1015 {50y + Rats o pratem - min)
- ) 130+ 50

SPD {5.0) a 340+ 200"

Hal (1.5} G 460 = 30077

GBL (750} 10 ADOx 0"

GBL {750; + SPD (5.0} 10 470 33077

GBL (7500 + Hal {2.5) 10 450+ 150"+

DISCUSSION

The measvrement of DOPA accumula-
tion induced by NSD 1015. an inhibitor of
aromatic L—amino acid decarboaylase, in the
rat striatum is a reflection of the TH activity.
DA antagonist Hal increases the DOPA and
DOPAC formation when injected systemalti-
cally'™®, The present results showed that SPD
exhibited the same effect as Hal. which indi-
cated that SPD aupmented TH activity when
ip injected. GBL which blocks impulse flow
in DA neurons increases DA synthesis”'. An-
imals treated with GBL are more sensitive to
detect the action of DA agonists than antago-
nists, and it is widely used as an effective

model to test whether or not a compound is an
agonist on DA receptors™®. In the present
studies. apomorphine attenuated striatal DA
content in GBL treated rats, but SPD was
ineffective. These results suggest at least that
SPD has no agonistic action on presynapiic
DA receptors.

TH activity is an index of the feedback
regulation of DA synthesis through DA
autoreceptors'™!' Thus. in present work,
TH activity was also measured. The results
demonstrated that systematic injection of ei-
ther SPD or Hal prior to NSD 10135 enhanced
the tyrosine hydroxylation assayed in vitro.
But preireatment of SPD 5.0 or Hal 2.5
mg * kg ! failed to increase the activity of TH
compared with NSD 1015 plus GBL treated
animals. However. al the same doses. both
compounds increased DOPA formation in
NSD 1015 plus GBL treated rats'"’, This dif-
ference supgests that the determination of
DOPA formation in vive is more sensitive to
reflect the blockade of presynaptic DA
receptor than the determination of TH activity
in vitro. In conclusion, SPD systematically
injected produces an increase of TH activity,
which sugpests a blockade of DA auto—
receptors,
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Comparison of effects of tetrahydropalmatine enantiomers on firing activity
of dopamine neurons in substantia nigra pars compacta’

SUN Bao—Cun. HUANG Kai—Xing., JIN Guo—Zhang®
{Shanghai Institute of Materia Medica. Chinese Acudemy of Sciences, Shanghai 200031, China)

ABSTRACT  Extracellular single unit recording
techniques were used 1o clucidate the effects of
enantiomers of tetrahydropalmatine (THP) on the fir-
ing activity of dopamine {IDA) neurons in substantia
nigra pars eompacta (SNC). (—)-THP rapidly re-

versed the apomorphine (Apo)—induced inhibition of

the SNC DA cell firing activity (ED.,=0.77,
0.52-1.14, mg - kg'), while much larger doses of
{(+}—THP were required to reverse the Apo—induced
inhibition (EDy,=23. 15.2-34.7. mg - kg™’ and the
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maximal reversal caused by (+}-THP was 79 + 9%, of
the basal firing rate. 1n paralyzed rats, {-)-THP
(0.5-16 mg - kg ') significantly increased the sponta-
mcous firimg rate of SNC DA neurons dose—
dependently. while {(+)-THP did aot vntil the dose
reached lo mg - kg™ Pretreatment with (——THP 4
mg - kg' atlenuated Apo-induced inhibition of
SNC DA cell finng rate, while (+}-THP 32 mg
kg ! revealed a similar potency to block the Apo—
induced inhibition. In addition. (+H)~-THP did not
potentiate the effecl caused by d—amphelamine (Amp)
as some behavioral experiments have shown. b
large dose of {(H)-THP (32 mg ' kg™") blocked the
Amp—induced mhibilion of SNC DA cell firing aclivi-
ty as (—)-THP {4 mg * kg™'y did. These results sug—
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