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Augmentation of dopamine release by (-)-stepholidine

from rabbit and rat caudate slices'’
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AIM: To study the effect of (-)-stepholidine
(SPD} on dopamine {DA?} release evoked by
electric stimulation on slices of rabbit caudate
nucleus. METHODS: Slices of tabbit cau-
date nucleus were preincubated with [*H DA
and then perfused and stimulated electrically.
RESULTS: Quinpirole (Qui), a selective DA
D, receptor agonist, reduced [*H]DA overflow
elicited by 24 mA electric stimulation (IC,, =
0.12, 93 % confidence limits Q.09 — 0. 17
prmol+L""Y.  SPD markedly increased the po-
tential of the stimulation-evoked [*H ] DA
overflow in a dose-dependent manner and re-
versed Qui {1 pmol+L~!)-induced attenuation
of PHIDA release. The pA. value calculated
from the data of [*H]DA overflow for SPD
was 7. 495,
caudate nucleus slices, SPD (0. 1 mmol-L" 1)
increased the [H7] DA outflow from 3.3
+0.2 % te 6.5+0.5 ¥ of the tissue *"HIDA
content. which was further enhanced by the

In the experiments with rat

protein kinase C (PKC?) activator phorbol
12,13-dibutyrate {(PDB. 1 pmol+L7'} to 10. 1
F1.0 % of the total [*"HJDA in the tissue.
CONCLUSION: SPD is a presynaptic [, au-
toreceptor antagonist and induces a synergic
effect on ["H]DA release process with PKC.
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t-)-Stepholidine (SPD) . belonging to the
analogs of tetrahydroprotoberberine (THPB),
is a dopamine (DA ) receptor antagonist’.
SPD showed a high affinity to DA receptors in
the striatum membrane with preference to Dy
receptors'~ , antagonized the stereotypy action
induced by apomorphine (Apo ¥, and re-
versed and/or antagonized Apo-induced inhibi-
tion on the firing activity of substantia nigra

S5PD

enhanced the tyrosine hydroxylase activity

pars compacta (SNC 3} DA neurons™'?,

through the inhibition on negative feedback
regulation of presynaptic D, receptors in wive.
followed by increases of DA biosynthesis and
DA release*~*, In order to further elucidate
the DA release by SPD, the present work
aims at the effect of SPD on the release of
['HIDA from rabbit and rat caudate slices.

MATERIALS AND METHODS

Materials {-)-Stepholidine {SPD, mp 161 —
2 (. [ajp-400, Shanghai Institute of Materia Medica
Chinese Academy of Sciences). quinpirole (Qui, Re-
search Biochemicals International) and pherbel-12,13-
dibutyrate (PDB. Sigma) were dissolved in dimethyl-
formamide (DMFA} as stock solutions at the concen-
The maximal DMFA con-
centration in the incubation medium was 0.1 % {v/v)
and had neo effect on ['H]DA release. The composi-
tion of incubation medium was; NaCl 118, KCI 4. 8,
CaCl: 1. 3, Mg30, 1.2, NaHCO, 25, KH,PO, 1.2,
glucose 11, ascorbic acid 0.57. disodium editic acid
8. 03 mmol - L7 (bubbled with 5 % C0, in 0y pH
7.4 ['HIDA t13ni: PBq-mol™} and Insta-gel XF
were putrchased from Amersham.

trations of 1 mmel « L7

Soluene 350 was
purchased [rom Pakard.
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Methods Rabbitz or rats were decapitated.
The head of caudate nucleus was bluntly excised from
the capsule. Slices (350 pm) were prepared and stim-
ulated as deseribed previously'".

Caudate oucleus slices were preincubated in the
presence of ["H]DA G. 1 pmel+1.7? for 30 min and then
perfused with the perfusion medium (37 ¢ ) 1 mL
‘min" ! by a roller pump. The perfusate was collected
for 5 min as one sample. During perfusion the slices
were stimulated twice ¢5,. 5;} for 2 min each after 60
The drugs

tested were added to the perfusion medium 10 min be-

and 100 min by 24 mA constant current.

At the end of the perfusion. the slices were
dizsolved in 0. 25 mL soluene. [*HIDA contents were
SPD-evoked ["H_DA release was car-

ried out in rat striatal slices in which SPD was used in-

fore S..
determined .

stead of electric stimulation.

Caiculation and statistics™”  The outflow of
[*H DA was expressed as fractional rate; ["HIDA el-
flux per 5 min/['"H]DA content in the slice tissue at
the beginning of this § min period x 100 %, Drug ef-
fects were quantified as the ratio (5;/8,) of the over-
flow texpressed as %y of [*HIDA in tissue) evoked by
the 2 «timulation periods. 1C; was calculated for
agonist that inhibited the electric stimulation-evoked
nverflow of PH]DA. The IC;, here was defined as
the dose. obtained by interpolation. thar reduced the
control 8;¢8, ratio by 50 ?;. and not as the dose that
produced 50 °: of the maximal inhibition induced by
the drug. The pA; value of SPD against the release-
inhibiting effect of Qui was caleulated according to pA;
=lg {Ea/Ec,—1)—1glAnD. E.. is the mean dose of
Qui that ecaused 50 %; inhibition of the stimulation-
evoled overflow of [*HJIDA (ie. reduced by 50 % the
5./5, ratip) io the absence of antagonists Eai, 15 the
mean dose of Qui that caused 50 "¢ inhibition in the
presence of antagonisty [An] s the antagonist dose,
The results are given as arnithmetic T—s. The signifi-
cance of the differences between the means of variance

was followed by a supplementary two-tailed ¢ test.
RESULTS

Control values of ["H DA outflow The
rabbit caudate labeled with
['HIDA 0.1 pmol-L™" for 30 min, and then
perfused with the medium.

slices were

The fractional

rate of ['H] DA outflow during the 5-min
period just before the first electric stimulation
was 1. 03 +0.12 per 3 min. Then. the first
stimulation was applied to the slices by 24 mA
constant current at the 60th min, followed by
a long-lasung increase of [*H ] DA outflow
with a peak value of 3.7 £ 0.4 per 5 min.
The second electric stimulation at the 100th
min induced a simifar second peak of [*H]DA
outflow which was 3. 4+0.8 per 5 min. The
ratio of 5,/S, was 0. 93+0.19 (Fig 13.
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Fig 1. Effect of stepholidine on inhibitory action of
quinpirele on trilum ootflow from rabblt caudate
slices preincubated with [*H ] dopamine (n = 6
rabbitst. Perfusion medium was used as controi.

Effect of D, agonist on [*H DA outflow
The value of "H DA induced by the first
stimulation was similar to that of control ex-
After that,
the selective D, receptor agonist Qui (1 pmol

periment in rabbit caudate slices.

+L7") was added into the medium to perfuse
for 10 min., The Qui profoundly reduced the
['H]DA overflow evoked by the second elec-
tric stimulation with an 5,/S; ratioc of 0.20
+0.05 (Fig 1),

Qu .01 — 1.0 pmol + L™! decreased
['H]IDA overflow in a dose-dependent manner
(Tab 1) and the 1C; was 0.12 pmol « L™"
(0.09—0. 17 pmol-L7').
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Tah 1. Ratio of §;-stimulated overfiow/S,-stimulated
overfiow of [°H] (5,78, in rabbit caudate slices alier 1.5 ! o
t-1-stepholidine and quinpirele. n=rabbits in paren-
theses. X—+s5. "P<0. 05, “P<"0. 01 v5 controk. x
T~y ob Qui + SPD
o SPT 0. 1 b
"8  Qunpirole  SPD ponol <L~ i<
pmol-L . ( 0«
+Quinpirole =) Qui
E?O 5 ul
0 1. 1¢+ 0. 79+ 111+ o
017 (6 .06 (14 0.0 €4 E
a. 01 .11+ 1.18% / @
0.28 () 6.12 (5"
0.1 0.52+ 1. 88+ 1. 05+ 5 & — —6 =
0. D7 ¢7)° D.13 (8> Q.07 ¢3) {g [quinpirele]/mal » Lt
1. ¢ 0. 20+ 2,53+ 0. 59+
Q. b5 (61 . 33 ¢8> a. 10 40
1.0 ¢ 2. 65+ N.15~ Fig 3. Effects of quinpirlele and stepholidine 1 uymol
0,50 ¢6)° 0.02 (ZF * L7! ¢ added simulianeously hefore electric stimula-

Effects of SPD on "H]DA outflow In
combination with SPD (1 pmol<L™'} in the
perfusion medium. the Qui-elicited inhibitary
effect on the second electrical stimulation-
evoked [*H ] DA release was completely
reversed (Fig 13. SPD altered the 1C;. value
of Qui from 0.12 ¢to 1.9 gmol- L' {P<C0. 01,
Tab 1. Fig 23, The inhibitory curve of Qui
was shifted to the right (Fig 3}, It meant
that the inhibitory effect of Qui was antago-
nized by SPD. The pA.of SPD was 7.945
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Fig 2. Effect of quinpirole and stepholidine tadded
10 min before 5;1 on *H overflow (5,75, Trom rabbit
caudate slices evoked hy eleciric stimulations.

P<20. 05, *P<70.01.

tion!) on electrically evoked *H overfiow 15,780,

calculated from the ratios of S./S;.
SPD (10 pemol. L7') perfused for 10 min

—

profoundly increased the [°H JDA overflow in-
duced by the Znd stimulation with S,/S; ratio
from 0.794+0.06 to 2.6=0.5 (Fig 4. SPD
increased stimulation-evoked [‘H ] DA over-
flows in a concentratiocn-dependent manner
tTab 1. Fig 2). These results were contrary

to that of Qui as above-mentioned.
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Fig 4. Effect of stepholidine on *H outflow evoked
hy electric stimulation.

SPD-evoked [*H ] DA release modulated
by PDB  On the rat slices. after perfusion
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with the control medium for 65 min, the SPD
added 1100 pmol L~ ') distinctly increased the
outflow of [*'H ]DA. which reached the peak
value (6.304 0.05/5 min) at the 80th min.
Then the outilow decreased to the base line at
the 55th min. When the slices were preper-
fused with PDB fan activator of protein kinase
C. I gmol-L7"Y for 15 min, the *H]DA out-
When the SPD was
simultaneously perfused with PDB, a distinct
enhancement of the [*H]DA outflow appeared
with a peak value of 10. 1+1.0, which was a
Facilitatory effect of PDB i1 comparison with
addition of SPD only (Fig 5). The lower
dose of PDB (0.1 pmol+L.7!) in the perfusion
medium caused the ["H]DA ocutflow peak val-
ues as 13. 4+ 1.0 times against control value,

flow was not affected.
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Fig 5. Effect of PDB on SPD-evoked [*H_DA release
from rat caudate slices. Lower panel : SPD {100 pmol
+L™") was added for 10 min (r=4 rabbits>. Upper
panel ; the slices were preincubated with PDB ¢1 pumol
-L™'} for 15 min and then perfused together with SPD
11 ymel-L™ "> for another 10 min ¢n=4 rabbits’.

DISCUSSION

The previous work™ has shown that the
caudate slice model can be used to study quasi-
physiclogically release of DA and to test
whether a compound 1= an agonist or antago-
nist at the DA receptors. Based on the func-

ticnal and pharmacological profiles, DA recep-

tors have been classified into Iy and D; sub-
types. The DA release from presynaptic ner-
vous ending is controlled by D, DA autorecep-
tors contributing to a negative feedback regu-
lation'!'", It has been established that DA D,
receptor agonists inhibit DA release {rom
dopaminergic nervous ending. Conversely,
the D, DA receptor antagonists facilitate the
DA release.

The results in the present paper showed
that the Qui, a selective D, dopamine autore-
ceptor  agonist, significantly and dose-
dependently inhibited the electrically elicited
[*HIDA overllow. SPD, however, elevated
the DA release in a dose-dependent manner.
These results indicated that SPD had an an-
tagonist effect on DA release via a different
mechanism from that of Qui. In general, D,
DA receptor antagonist can reverse the ellect
of agonist inhibition on the DA receptors. It
has been observed that SPD certainly reversed
the inhibitory effect of Qui {1 pmol-L') on
stimulation-evoked DA release, shifted the re-
sponse curve of Qui to the right and increased
the ["H] DA outflow by stimulation. The
pA; value calculated from the ['H]DA over-

flow was 7. 345 for SPD.

Lol

In accordance with
the previous results'™, the present work also
indicates that SPDis a D, DA receptor antago-
nist.

Moreover, the increase of ['H]DA re-
lease induced by SPD during the stimulation
was modulated by PDB, an activator of PKC.
The activation of PKC in the synaptic region
and the following phosphorylation of specific
protein might be involved in the mechanism by
which PDE promoted NE release™®, It is
suggested that PKC be involved in the mecha-
nism of SPD-evoked DA release.
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