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Effect of tiapride on electroacupuncture analgesia
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(Department of Neurobiology,

ABSTRACT Tiapride icv 400 pg/ rabbit exhibited
analgesic and synecgistic effects on clectroacupuncture
analgesia (EAA) in rabbits. Both ¢lectroacupuncture
(EA) and tiapride (icv 400 pg / rabbit) enhanced the
B—endorphin—like immunoreactive substance
(H—EPIS) level in cerebrospinal fluid (CSF) measured
by radioimmunoassay (RIA). When EA and tiapride
were used in combination, a further increase of
F—EFPIS content was found. The results suggested
that promotion of §—EPIS release by tiapride may be
one of the mechanisms of synergistic effect of tiapride
on EAA.
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Endogenous opioid peptide in the central
neryvous sysiem (CNS) played important roles
in eclectroacupunciure analgesia (EAA)"?.
Tiapride was applied in clinical therapy as an
analgesic®™. Tt was found that the content of
B—endorphin in plasma was increased when
tiapride was injected iv in human®.
Therefore, we observed the effect of tiapride
on EAA in rabbits, and simutancously
measured the contents of f—endorphin in
cerecbrospinal fluid (CSF) of rabbits by
radioimmunoassay (RIA) to demonstrate the
changes of #—endorphin contenis after tiapride
and / ot e¢lectgoacupuncture (EA) administra-
tion, and to clucidate the mechanism of the
effect of tiapride on EAA,

MATERIALS AND METHODS

Tiapride was synthesized by Prof LIU
Yi~Sun (Shanghai Medical University).
Bacitracin and RIA kit for fi~endorphin were
purchased from Sigma Chemical Co and the
Second Military Medical Tniversity
—

Received 1990 Nov 19 Accepted 1991 Feb 2

Shanghai Medical University, Shanghai 200032, China)

respectively.

New Zealand Rabbits (bred by Shanghai
Medical University) of either sex, weighing
2.1+ 8D 0.1 kg were used.

Nociceptive test and electroacupuncture
Potassium iontophoresis method served for
measurement of pain thresholds in rabbits'®,
and rabbits with pain thresholds <1 mA were
used. Unilateral “Hegu”™ point (midpoint of
medial edge of 2nd metlacarpal of forepaw)
and “ Waiguan” point (dorsum of forelimb,
12 mm above wrist joint along the medium line
between radius and ulna) of each rabbit were
electrically needled (3 mm in depth) for 30 min
by EA apparatus (Model G—6805-2), at the
frequency of 3 Hz with the intensity ol in-
ducing slight trembling of forelimb. In con-
trol group, sham needle was applied without
elecirical stimulation. Pain thresholds were
observed for 60—100 min, at the intervals of
3-40 min befare and after tiapride and / or
EA administeation.

Icy of tiapride and CSF collection The
rabbits were anesthetized with iv sodium
pentobarbital 30 mg - kg™'. After the head
was positioned in a stercotaxic apparatus Lo
right angle, the plastic cannullae (1.0 mm
od, 0.6 mm id) were implanted into lateral
cercbroventricle (AP,, L./R,; Hg,) and
the 4th wventricle (Pys. L/ Ry Hg)
cespectively,  according to Sawyers atlas.
then clogged up. Three days after surgery,
pain thresholds were tested, and rabbits with
baseline pain thresholds >1 mA were c¢x-
cluded. Tiapride 10 pl (icv) was dclivered
from micrometer syringe within 1 min. At
both the beginning and the 30th min following
icv and /or EA, 350 ul CSF were collected
within 1 min. CS8F samplcs were mixed with §
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ul bacitracin {30 g+ ml™), quickly frozen in
dry ice. and stored at —60T until assay. In
control group, normal saline was injected.
At the end of each experiment, the position
of the cannula was verified histologically,

Radioimmunoassay CSF gf—endorphin
levels were measured by double antibody RIA
method as described previously™®. Pellets
were counted in FH—408y counter,

Statistics Results were expressed as x +
SD. and the statistical significance between
groups in terms of changes of pain thresholds
were calculated by 1 test.
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changes of baseline pain thresholds during 100
min after administration. When they were
administrated Jjn combination with EA.,
tiapride (iv) exhibited no effect on EAA
(Tab 1).

Effect of tinpride {icv) on EAA Tiapride
icy 400 ug / rabbit brought forth analgesic ef-
fects. Tiapride icv, given concurrently with
EA. potentiated EAA in terms of maximal
increase of pain threshold. Tiapride {100
ug / rabhit, icv) induced neither analgesia
nor synergistic effect on EAA (Tab 2).

Effects of tiapride (icv) and /or EA on

B—EPIS in CSF fA—EPIS contents were in-
creased 0.18+ 0.15 ng- ml?' {(n=38) after
tiapride (icv 400 ug/ rabbit). as compared
with =002+ 0.09 ng+ ml™"' (n=8) in saline

RESULTS

Effect of tiapride {iv) on EAA  Tiapride
iv 2.5, 10, 40 mg-+ kg ' failed to elicit

Tab 1. Paln threshold (mA) after tlapride {Iv) and / or EA In rabblts. 1+ 8D, a=6. Statlstical significance be-

tween changes of pain thresholds was examined by ¢ test. * P> 0.05 yrsalime; ‘YP>0.05 vs EA,
(mg « kg™ 0 min S min 15 min 30 min 60 min 100 min
saline 070021 073030 0721035 0.70%025 0671023 0651025
tiapride 25 0.73+0.18" 082+023" 0781030 0.7510.22° 0.8010.28" 0.741t024"
10 0771£0.23" 0.7710.24" 085+025" 0.6710.22° 077030 0.69+030°
40 0.79+0.197 0821030 0.7610.32° 0661031 0.7310.34° 06910227
EA 070020 098+029 1.53+0.32 L.15+033 0581030 087019
tiapride + EA 2.5 0.68+0.16" 108+0.28% 16x03% 142047 108+ 0.28° 099+0.24%
[ B1) D66+0.18° 09+03 16t0.3" 1.2+03% L.1+0.3¢ 09103
40 0.70£0.257 0.97+024% 142+024% L.1204% 1.0+04% 0.910.3%

Tab 2. Pain threshold {(mA} after tlapride (lcv) and / or EA In rabblts. x+ SD. n=4§. Statistical significance be-

tween changes of pain thresholds was examined by ¢ test. *P>0.05, '*P<0.05 vs saline; *P>0.05,
YP<0.05. "P<0.01 rrEA.
(ug / rabbit) 0 min Imin 10 min 20 min 40 min 60 min

saline 0702020 0732024 0752024 079025 070022 0741027
tiapride 10 0.7810.29> 0741035 0741028 08310.32° 0.771030° 075+0.30"

40 0.751026° 071£0.26° 1051039 1.06x0.37" 0941028 0.861x023"
EA 0601021 09104 1.4 4.5 1.6 04 1.2+0.5 49105
tiapride + EA 100 0.65t024° 00951020 1.4+ 06" L7+ 06" 1.2+0.5" 1.14x 0.28%

400 060+0.16% 1.1+ 03" 2.4+ 0.4 24+ 06t 1.8+ 06" 1.5+ 0.5
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group (P<(0.01). EA brought about an in-
crease of S—EPIS contents 0,16+ 0.21 ng -
ml™' (n=8) (P <0.05 vs saline group). When
EA was applied together with tiapride, there
was a further increasc of f—EPIS contents 0.46
+ 030 ng+ mli™' (n=8) (P<0.05 vs EA or
tiapride group).

DISCUSSION

The present results demounstrated that
tiapride (icv 400 pg/ rabbit) cxhibited both
analgesia and synergism with EAA. The rea-
son why tiapride {icv 100 pg / rabbit) lailed 1o
elicit such cffect may be the low dose admini-
stration. When dapride was injected iv,
cven in high dose (40 mg = kg™'). no such ac-
tions were seen. ‘Tapride, a substituted
benzamide, pooriy pcnetrates the
blood—brain barrier'™,  which may be attri-
buted to the different results between icv and
v of ttapride.

It was previously found that EA
effectively alleviated pain and significantly in-
creased lumbar™ as well as ventricular®
CSF f—EPIS levels, and there was linear cor-
relation between percentage increase of
p—EPIS and of pain threshold®. Our results
indicated that both EA and icv tiapride
markedly induced the increment of §-EPIS
content in CSF, which conformed to the pre-
vious reports™*”  When EA and tiapride
(icv) were used together, a [lurther
cnhancement ol f—EPIS content was shown.
These evidences supported the suggestion that
the promotion of f—endorphin release may be
onc of the mechanisms of potential effect of
tiapride on EAA.

It was found that the up regulation of
opicid receptors in rabbit brain was accom-
panied with EAA®™, This may partially ex-
plain the reason why EA brought about an
analogous increasec of S—-EPIS level with a
higher increasc of pain threshold than that of
tiapride (icv).

In the previous expernnments, dopamine
reccptor antagonists were ¢valuated to be a
category of EAA synergists(g'm’, and
anti—dopaminergic action in CNS contributed
to the potential cffects of these drugs on
EAA. Tiapride, a sclective dopamine
receptor antagonist’', potentiated EAA as
expected. We have detected contents of
monoamines and their metabolites in CSF,
and no significant change was found (data not
shown). But we are still unable to exclude the
involvement of dopamine system in the
synergistic cffect of tiapride on EAA, and
this needs further investigations.
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