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( — )-Stepholidine vs 12-chloroscoulerine enantiomers
on firing activity of substantia nigral dopamine neurons'
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AIM: To compare the potencies between {— J-
stepholidine ¢ {—J-SPD) and 12-chloroscoulerine
{CSL ) enantiomers on firing of substantia nigra
{SN) dopamine (DA} neurons, METHODS;
Extracellular single unit recordings in paralyzed
RESULTS: In rats, {—)-SPD. {—)-,
¢ 13-, and (4 )-CSL attenuated iv apomorphine
{Apo, 10 ug+kg ')-induced inhibition on firing
of DA cell. and their ED., values were 15.1
{11.9—19%4). 7.8 {7.0— 87>, 12.6 (2.4
—17-9Y pg+kg ‘. and 2.9 (2.6—3.3) mg kg ",

rats.
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respectively, Thus, {(—J-CSL was 1 titme more
potent than {—)-SPD and 371 times more potent
than (4 )-CSL on D), receptors. In reserpinized
{—3¥»S8PD. (—)-, t£t?¥-. and (+)-CSL
blocked the inhibition caused by iv 4 mg-kg™'
with EDy, values of 0.53 ¢0.51
—0.55), 0.51 ¢0.43—0.60}, 1.2 (0. 7—2.0),
and 5. 9 (4, 9— 7. 1) mg -kg ', respectively.

rats.

The potency of {—)-CSL was similar to that of
{ — J-SPD on D, receptors and 11 times higher
than that of {(+)>-CSL. CONCLUSION: CSL
enantiomers are D,/D. mixed antagonists as
¢t — J-SPD.  { —)-CSL is
¢+ 3-C3L is the least. potent one among them.

the most. while

Dopamine (DA ) receptors have been divided
into D, and D, subtypes'!. Autoreceptors, a
special subpopulation of D); receptors. concentrate
on presynaptic terminals and soma-dendrites of

DA neurons in substantia nigra pars compacta
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{SNC). Besides. postsynaptic cells in striatum
contain both I3y and D,.
in substantia nigra pars reticulata (SNR) which

More D, receptors locate
is the output nucleus of striatum™'. DA agonists
act preferentially at somatodendritic autorecep-
tors to inhibit DA cell firing'* . while DA antago-
nists attenuate the inhibition through D, sub-
type®’. Thus [liring of SNC DA cell in normal
rats is used to evaluate the effects of selective D,
DAergic drugs.

On the other hand, in nonreserpinized rats.
D, agonists, ie SKF-38393 (( =+ }-1-phenyl-2, 3,
4, S-tetrahydro-{ 1/ )-3-benzazepine-7, 8-diol },
induce no effect on firing of DA cells. In con-
trast. in rats pretreated with reserpine for 6 d,
SKF-38393 commits a marked inhibition which is
readily blocked by D, but not D), antagonists™ .,
Reserpine pretreatment seems to render D, recep-
There-

fore, reserpinized rats were used to assess the

tars “supersensitive” to D, agonistY’.

potencies of D), antagonists.
{ —)-Stepholidine (SPD}, a novel DA antag-

onist**?', i1s  difficult to be industrially
synthesized.  12-chloroscoulerine (CSL ) enan-
ticmers. same as SPD., belong to tetrahy-

droprotoberberines {THPR). Except { £)-CSL,
{+)- and (—-CSL were synthesized for the first
time in the world by Zhou (unpublished data).
The characteristics on DA receptors of these new
compounds have not been systemaftically studied
with electrophysiclogical methods. Hence. we
conducted the present study to assess the poten-
cies of CSL enantiomers on IJ; and D, receptors

with comparison aof those of {—-SPD.

Ry Ry Ry

CH, H H Step holidme
H CH, Cl Cliloroscoulerine
Tetrahy drop rotoberberines

MATERIALS AND METHODS

Rats and pretreatment Sprague-Dawley rats (clean.
4. n=100, 220=5 27 g. Shanghai Experimental Animal
Center. Shanghai. Certification N2 005 conferred by Ani-
mal Management Committee. Chinese Academy of Sci-
ences. ) were used. The rats were randomly divided into
2 groups. One group {n=28) was kept naive to test the
potencies ol compounds on D; subtype. The others (e=
32) were pretreated with sc reserpine (1 mg kg™ !:d47 "
lor 6 consecutive days and recordings were made 3~ 6 h
alter the last injection. The reserpinized rats were used
to elucidate the etlects of drugs an D) subtype.

Single unit recording technique Extracellular single
unit recordings were perlormed in paralyzed rats™". A
small burr hole, 2. 2 mm lateral to midline and 3. 2 mm
anterior to the lambdoid suture™" was drilled through the
skull for recording in SNC. Electric signals picked up by
the glass microelectrode (filled with NaCl 2 mol+L ! con-
taining 1 % pontamine sky blune. 3— 9 MQ measured in
witre) were amplified and led into a window discriminator.
Firing rate was counted by a computer. Body tempera-
ture was marntained at 36— 38 C with an electric heating
pad,

The identification of neurons as putative SNC DA
cells was hesed on the weli-established indices™®. For
each DA receptor subtype studied, after & 5-min period of
baseline activity was recorded, the first injection of drugs
started. In the D; subtype experiments, 2 min alter apo-
morphine (Apo) was iv given. (-)-SPD and CSL enan-
tiomers were iv at 2 min interval so that each dose doubied
the previous one. In reserpinized rats, a single dose ol
SKF-3B35%3 was iv given 10 min belore iv (-)-SFD or CSL
enantiomers. Ounly one DA cell was monitored per rat.

Drugs Apomorphine-HCl (Shenyang Pharmacentical
Co, China); SKF-38393-HCl (Research Biochemicals In-
ternational. USA ); gallamine triethiodide { Sigma,
USA ) lidocaine-HCl ( Shanghai Haipu Pharmacentical
Co, China): pontamine sky blue ( Merck. USA 3
(- }-SPD ([a]o — 440°, pyridine). (- )-CSL ([o]n —
223.19°. CHCIy}, (+)-CSL ([e]p+222. 53°+ CHCL,) and
( & )-CSL enantiomers were prepared by Shanghai Insti-
tute of Materia Medica and dissclved in a slightly acidic so-
lution at pH 4. 0 — 4. § (in H,PO, 0.2 % adjusted by
NaQH 0. 2 mol-L71).

Statistics Data were expressed as 7+ 5. The EDg,
and its 95 ¥ confidential limits for the reversal elfects of
each compound was estimated by logit method.

RESULTS

Reversal of Apo-induced inhibition on firing
activity of migral DA neurons for D, receptors
In nonreserpinized rats, D, /D), agonist Apo at a
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low dose of 10 pg-kg ', iv. profoundly depressed
the firing rate of nigral DA neurons by more than
90 % (Fig 1) and the inhibition persisted for at
least 1 h.
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Fig I. [Inhibition of firing of SNC DA cells induced by

Apo was atienoated by ¢ — })-SPD and CSL e¢nantlomers.

Two minates after the inhibition. (—)-SPD
was iv and the inhibition of Apo was abolished
completely.  Attenuation reached 130 + 40 %
when the comulative dose was 320 ug - kg™'.
{4 )-CSL had the similar effect in a dose-depend-
ent way. However, {—)-CSL dose-dependently
antagonized the inhibition until the attenuation
reached <790 % at the cumulative dose of B0 ug
+kg™'. Afterwards dispensation of (—)-CSL did
not block the inhibition any more and the attenu-
ation curve maintained at the platean even at the
dose 1280 pg-kg~'(Fig 2).

ED.; values of (—)-SPD. (—)-CSL. and
{ £)-CSL were 15,1 {11.9—19. 4. n=6). 7. B
{(7.0—8.7. n=6), and 12. 6 {(7.0—17.9. #=86)
pgrkg™! (+ )-CSL had lLittle ef-
fert to attenvate the Apo-indaced inhibition until
the dosage was on the order of mg+kg™'. The
attenoation rate was 138+ 38 % following (+)-
CSL 32 mg-kg ' treatment {(Fig 1.2). Its ED,
was 2. 9{(2.7—3. 3. n=10) mg-kg™'. which was

. respectively.

approximately 371 times higher than that of
{—)-CS5l..
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Fig 2. Attenvation of Apo (10 pg-kg ')-Induced inhjhi-

tion of firlng of nigral DA cells. (v=6—10).

Potencies on SKF-38393-induced inhibition
in reserpinized rats for D, receptors A single
bolus iv of selective D, receptor agonist SKF-
38393 4 mg+kg~' inhibited the spontaneocus firing

of DA neurcns in rats pretreated with reserpine
(Fig 3).
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Fig 3. Attenuation of the inhlbltlon of firing of SNC DA
cells caused by SKF-38393 in reserpinized rats by ¢ — }-
SPD or CSL ¢nantjomers,

This inhibitory effect reached the peak at 10
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min after iv and was readily atienuated by iv
(—)-SPD (0.5—4 mg kg '). (—)-CSL (0. 2—
6.4 mg+kg '), {£)-CSL (0.5—4 mg*kg™'1. or
L+3-12-CSL 42—64 mg kg 3.  All these com-
pounds diminished the inhibition thoroughly (Fig
3,4). ED,, values of {—)-SPD, {—)-. {4)-,
and {4 )-CSL were 0.53 (0. 51—0., 55, n=19),
0.51 (9.43—0.60, n=38), 1.2 {0.7—2.0, n=
71, and 5.9 44.9—7.1, n=8) mg+kg™"'. respec-
tively.
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Flg 4. Attenuvation of SKF-38393-caused suppression in
reserpinized rats by {-— )-SPD and CSL enantiomers.
Rats were prelreated with SKF-38393 4 mg -kg™ ' 10 min
prior to the first injectlon of (— )-SPD or CSL enan-
tiomers (n=T7—9),

DISCUSSION

This study demonstrated that ( — }-SPD,
{— ), and ( 4 )-CSL were D). antagonists.
This re-
sult is consistent with our previous resulis from

{~+)-CSlL., however, is very weak one.

radicligand binding assay that the affinity of
{+ 1-CSL was very weak to D; subtype {unpub-
lished data?’.

Under normal conditions. D, receptors ex-
press enabling effects with D; rather than its inde-
pendent roles. It is difficult ro get ideal samples
to assess Dy DAergic drugs. For example. in
normal rats, selective D, agonist SKF-38393 did
not show any effect on the firing of SNC DA
cells. Nevertheless. after reserpinization. SKF-
38353 profoundly inhibited the firing™"™. 1In
contrast. selective 1D, agonists inhibited the firing
in reserpinized as well as in nonreserpinized rats
and the potencies were very similar in hoth mod-

0an

els These inhtbitory effects of selective Dy or

I agonists in the reserpinized rats could only be

attenuated by their respective antagonisis.
Therefore. the reserpinized rat is used as a tenta-
tive model 1o assay the D, action of drugs such as
{ — 3SPD and CSl. enantiomers. though the
mechanisms underlying the independent expres-
sion of D), is not clear yet. Preliminary data in
our laboratory demonstrated that the integrity of
SMC-striatum-SMR  circuits were indispensable
for the inhibition of SKF-38393,
was reasonable because in reserpinized rats,
SKF-38393 did not alter the firing when it was lo-

cally iontophoresed into SNR. Furthermore. in-

The conclusion

terruption of siriatum-SNR projection abolished
the effect of SKF-38393 (to be published).

It should be stated thar it is better to do ex-
periments on vehicle control of reserpine and CSL
enantiomers. Early work on the reserpinized
model showed that chronic administration of nor-

mal saline induced no effects on the spontaneous

9 Dur previous work

locomotor activity of rais
has also demonstraied that vehicle of (— )-SPD
did not affect the inhibition induced by Apo™™,
Nevertheless, the present work was done under
different iconditions and the vehicles were some-
what di grent.

Conclusively, CSL enantiomers were D,/D,
mixed antagonists as {-3-SPD. The similarities
of characierisitics may be due to the similar struc-
ture of CSL to (—-SPD,
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