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ABSTRACT

AIM: To study the antagonism of sincalide to the
effect of morphine and its mechanism. METHODS,
The electrophysiologic and mechanic activities of rat
jejunum [n vitre were recorded.  RESULTS;
Acetylcholine { ACh, 150 nmol - L™!) increased the
spike potential amplitude { SPA} and the number
{ SPN) of rat jejunum in virre . followed by an increase
of jejunal contraction amplitades ( CA)., showing a
positive correlation.,  Morphine 330 nmol - L-!
inhibited the potentiation of ACh, showing a negative
correlation.  Sincalide 0.7 nmol - L~! antagonized the
effects of morphine, ie, the SPA and SPN were
increased again, followed by an increase of CA.
CCK-A receptor antagonist devazepide { 10 nmol-L~")
reversed the antagonism of sincalide to the effect of
morphine. CONCLUSION: Sincalide antagorized
the effect of morphine which inhibited the potentiation
of ACh on jejunal activities i vitro. The antagonistic
effect of sincalide on morphine was mainly mediated by
CCK-A receptor.

INTRODUCTION

Cholecystokinin  octapeptide ( sincalide ) is a
typical brain-gut peptide. Sincalide was the strongest
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endogenous anti-opioid substance. Sincalide blocked
morphine analgesia in the rat tail flick testt!
Sincalide antagonized the analgesic effects of morphine
and electroacupuncture { EA), and played an important
role in the induction of morphine tolerance and EA
tolerance  using the behavioral changes and
electrophysiclogic methods., respectively[z'“ﬂ':. Mor-
phine and opicid peptides antagonized the hyperfunction
of contraction of guinea pig ileum in vitro induced by
sincalide like peptide*'. Endogenous opioid peptides
antagonized the effects of sincalide!® . But few report
about the anti-opicid effect of sincalide on the jejunum
in vitro was found. )

This paper was to inquire into the antagonism of
sincalide to the effect of morphine and its mechanism.

MATERIALS AND METHODS

Wistar rats (7 =27, Grade I, § and ¥. 250
— 350 g, Animal Department of Provincial Tumour
Institute in Heilongjiang, Centificate No 09-2-1
conferred by Medical Experimental Animal Management
Committee of Heilongjiang Province) were used. Two
or three segments of 2 ¢m jejunum which were in distal
2 om of duodencjejunal curve of each rmat were
suspended in Tyrode’s solution 50 mL saturated with
oxygen at 38 C. One end of jejunal segment was
fized with resting load 5 g and the other end was
connected with a tension transducer according to
longitudinal axis of jejunum. The electrophysiological
activities of jejunum were led out by silver adsorptive
electrode. The electrophysiological activities, mechan-
ical contraction, and time scale were simultaneously
recorded by ST-41 multiparpose  polygraph; time
constant 0.3 s, high frequency wave filter 30 Hz,
electrophysiological gain 3, mechanic gain 4, recording
paper velocity 5 mm- s~ !¢’
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ACh 5 ¢l {150 nmol - L=!, Shanghai Third 200p 17
Reagent Factory, China) was added into the bathtube O: Amplitude of spike polentia
by a microinjector. At 70 s, morphine hydrochlori- 180} i : ::Jnn;ﬁ:docf;ﬂﬁ g::lr:g.f]
dum 50 pL (330 nmol - L-!, Shenyang First 0
Pharmaceutical Factory. China) was administered. At ) [ i .
£
150 5 and 250 s, sincalide 40 pL (0.7 nmol - L1, 2 L0p 1 -..___J
Squibb. USA) and devazepide 20 pL {10 nmol-L™T, E I"‘i\l
Merck Sharp and Dohme Research Laboratories, USA) & 120 | I/’l\l
were added . b b
. 100} ]
] i ; ; Morphi
. Data were expressed as ¥ + 5 and analyzed with 330?.:11:011"1?1
paired #-test. g0}, ACH ceres
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RESULTS Time/s
Sincalide antagonized the inhibitory effect of — Fig1. Antagonistic effect of sincalide on inhibitory

morphine on the effect of ACh. Before ACh, the
spike potential amplitudes { SPA ) numbers (SPN) of 17
jejonal segments from 17 rats, and their corresponding
contraction amplitudes ( CA) averaged at (0.7 £ 0.2}
mV¥. 2. 1+0.6, and (12+5) mm. respectively. Al
70 s after the injection of ACh, the SPA. SPN, and
comresponding CA were increased to (1.1£0.3) mV,
2.6+0.9, and {24+ 10) mm, respectively. At 70 s
after ACh, morphine was added. The SPA, SPN.
and CA were decreased to (0.6 20.2) mV, 1.9z
0.6, and (11 = 4) mm at B) s after morphine,
respectively. At 100 s after adding sincalide, the
SPA. SPN, and CA were increased to (1.0 £ 0.3)
mV, 26+ 0.6, and (17 £ 6) mm, respectively
(Fig 1}.

Devazepide reversed the antagonistic effect of sin-
calide on the effect of morphine. The SPA and SPN of
the jejunal segment were increased, followed by an
increase of the CA after the injection of ACh, showing
the enhancement of jejunal activities. The SPA. SPN,
and comesponding CA were reduced by morphine,
showing that morphine inhibited the excitatory effects of
ACh. At this moment, addition of sincalide increased
the SPA, SPN, and CA, sugpesting an antagonism of
morphine effect by sincalide.  After devazepide, the
SPA and SPN were decreased again, accompanied by
the reduction of CA. 1t showed that devazepide
reversed the anti-morphine effect of sincalide.
Contraction wave occurred after the beginning of spike
potential over the slow potential and the ratic between
slow potential and contraction wave was 1:1 (Fig 2} .

The results of 43 jejunal segments { 7 =27 rafs)

effect of morphine on effect of ACh. Control value
(SPA = 0.7 mV, SPN=2.1, CA=12.1 mm) as
100 %. n=17 jejunal segments., Tz s. P <0.05,
‘P<0.01 vs contrel. °P < 0.05, P <0.01 vs ACh.
Bp <0.05, 'P <0.01 vs morphine.

were shown in Tab 1.

DISCUSSION

Sincalide was the first brain-gut peptide found in
human.  Sincalide existed in brain and peripheral
tissues of animals and human'™’. Previous works
indicated that an antagonistic interaction might occur
between CCK and opioid peptides. The experimental
results demonstrated that sincalide per se did not show
any effect, but could selectively antagonize the effects
of morphine which inhibited the potentiation o’ ACh to
ral jejunum in vitre with the electrophysiological and
mechanical activities. The conclusion was similar to
those previous reportsr4'5].

Recent receptor binding studies have confirmed the
existence of 2 distinct CCK receptor subtypes. ie,
CCEK-A and CCK-B receptors were presented in both
brain and peripheral tissues'® . Devazepide was
considerably more potent in inhibiting CCK binding to
peripheral-type receptor { CCK-A) than (o brain-type
receptor ( CCK-B )*.  This results showed that
devazepide could reverse the antagonism of sincalide to
the effect of morphine, therefore it was inferred that
CCK-A receptor participated in the anti-morphine effect
of sincalide .

The present

work firstly demonstrated  that
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Fig 2.

5 ] 65 70 145 150
ACh Morphine Sincalide
150 nmol-L7! 330 nmol-L! 0.7 nmol-L!

25 250 350
Devazepide

10 amol-L!

S 5

MY A A AR A LA

VW WWVV\W\J

B} mechanical contraction.

Influence of devazepide on anti-morphine effect of sincalide. A} electrophysiologic activity.

Tab 1. Effects of ACh, morphine, sincalide, and devazepide on electrophysiologic and coniractile activites of 43

jejupal segments.
P <0.01 vs control.

xts.
fp <0.01 vs ACh.

iP <0.01 vs morphine.

1P <0.01 vs sincalide.

Control ACh Morphine Sincalide Devazepide
Ttems 150 nmgl+ L™ 330 nmol- L~ 0.7 nmol-L"" 10 nmol-L""

{0 s) {70 ) (150 %) {250 5) (N1 8)
SPA/mV 0.72+0.21 1.0+£0.3 0.57+£0.24 0.9+0.4 0.6+0.3
SPN 1.8+0.5 25+0.6° 1.8x0.5 2.3+0.7 1.8+0.5
CA/mm 11+4 2248 12+ 5 19+ 7 12 26

sincalide could antagonize the elimination of morphine
on the potentiations of ACh to jejunal activities, and

these effects were mediated by CCK-A receplor.

It is

suggested that CCK-like peptides and opicid substances
logether with cholinergic systern could regulate the
gastrointestinal activities.
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