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Chlorpromazine attenuated electroacupuncture analgesia

in conscious rabbits!’

DAI Jia-Le, XU Shao-Fen (Department of Neurobiology, School of Basic Medical Sciences,
Shanghai Medical University, Shanghai 200032, China)

ABSTRACT By measuring the defense behavior in re-
sponse to the noxious stimulation induced by potassium
iontophoresis on ear-lobe skin of concious rabbit,
chlorpromazine (CPZ) (0. 5 mg-kg™", iv) induced hy-
peralgesia, whereas it significantly attenuated elec-
troscupuncture analgesia { EAA) efficacy. Mono-
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amines and their metabolites in cerebrospinal fluid
(CSF) were measured by high pressure liguid chro-
matography with electrochemical detector ( HPLC-
ECD) while the attenuation effect of CPZ on EAA was
observed. CPZ markedly enhanced 3, 4-dihydroxyphe-
nylacetic acid {DOPAC) (P <. 05) and homovanillic
acid (HVA} (P<0. 01) contents in CSF hoth in the
presence and absence of electroacupuncture. CPZ at-
tenuated EAA with elevations of either DOPAC or
HVA concentration in CSF. There was a positive cor-
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relation between the increase of DOPAC or HVA con-
rent in CSF and the artenuation effect of CPZ on EAA
{P<<0.05). These results suggested that the activa-
tion of dopamine system was unfavarahble for EAA.

EEY WORDS electroacupuncrure; analgesias chlor-
promazine ; dopamime receptors; 3. 4-dihydroxyphe-
nylacetic acid; homovanillic acid: cerebrospinal fluid;
biogenic monocaminess high pressure liguid chromaro-
graphy

Monoamines" ™", endogenous opicid pep-
tides (EOP )45, and acetylcholine played
important roles in electroacupuncture anzlgesia
(EAA), which altered the levels of varicus
neurotransmitters in the central nervous sys-
tem (CNS).
volvement of dopaminergic mechanisms in
EAA has been demonstrated®®, and
dopamine (DA ) receptor antagonists were
consequently EAA syner-
gists®%_ Chlorpromazine (CPZ), a neuroc-
leptic mainly due to its anti-dopaminergic ac-
tion, weakened EAA in rabbits. CPZ pos-
sesses a broad spectrum of pharmacological ac-
tions, especially in modulating the actions of

In previous experiments, in-

categorized as

monoamine transmitters in CNS, ie, anti-DA,
anti-serotonin {(5-HT ), anti-norepinepherine
(NE), etc®™. To probe into the intrinsic
mechanism underlying the attenuation effect of
CPZ on EAA, we observed the effect of CPZ
on EAA, and simultanecusly determined the
content changes of monoamines and their
metabolites in cerebrospinal fluid (CSF) of
rabhits after CPZ and/or electroacupuncture
{EA).

MATERIALS AND METHODS

CPZ was purchased from Shanghai Tianfeng Phar-
maceutical Factory. NE. 3-metboxy-4-hydroxy-
phenylglycol (MHPG), DA. 3. 4-dihydroxyphenyl-
acetic acid (DOPAC), homovanillic acid (HVA), 5-
HT, and 5-hydroxyindoleacetic {5-HIAA) were the
praducts from Sigma Co.

New Zealand rabbits (bred by Shanghai Medical

University) of efther sex, weighing 2.1+s 0.2 kg,
were used.

Rabbit skin pain model
tophoresis method was used tc measure the pain
K* were brought inro

The potassium ion-

threshold in conscious rabbits.
the ear-lohe skin by continuously increasing direct cur-
rent as noxious stimulus, and withdrawal reactions of
forelimbs and/or head were served as a criterion of
pain response, while the currenr value {mA) was
recorded as pain threshold. Before administration of
drug and for EA, the pain rthreshold of each rabhir was
measured 3 times at 5-mun intervals, and the T was
used as the baseline. Rabbits with pain thresholds >
1 mA were discarded. Pain thresholds were rested st
10— 20-min intervals during 100 min following admin-
1stration.

Electroacupuncture EA was carried out at
“Hegu” point {midpoint of medial edge of 2nd
metacarpal of forepaw)} and “Waiguan®” point {dorsum
of forelimb, 12 mm above wrist joint aelong the medium
line between radius and ulna). Unilateral points were
electrically needled for 30 mm by EA apparatus {Model
G-6805-22, at a frequency of 3 Hz with an intensity ca-
pable of inducing slight tremble of forelimb. Sham
needling (SN} without electric stimulation was used as
control.

Cannula implantstion and CSF collection Rab-
bits were anesthetized with.sodium pentobarbital €30
mg+kg™!, iv). A plastic caomula (OD=0. 9 mm, ID
=0. 6 mm) was implanted mnto the 4th ventricle ¢coor-
dinares P 13, L/R 0.5, H 0, according to Sawyer’s
Atlas). The cannula was then clogged up and secured
by dental cement. Rabbits were individually caged un-
til they were tested 3 d later. At the heginning and
30th min following administration, pain thresholds
were recorded while CSF (30 pl) was collected within
30 5. The CSF were collected in tubes containing 10
#l HCI (0. 1 mol ~1.7%}, frozen with dry ice, and stored
at —307C until assay-

High pressuce liquid chromatography coupled to
electrochemical detector (HPLC-ECD} Monoamines
and their merabolites were detecied by jon-pair reverse
phase HPL.C-ECD. The HPLC-ECD system (Waters)
consisted of a8 M510 pump. a USK injecrion system
coupled to a M460 electrochemical detector and MT740
data module. The separation was accomplished on a
p-Bondapak Cis columm {300 3.9 mm ID) with a pre-
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column (Guard Pak TMRCSS Ci;).  The eluent con-
sisted of chloro-acetic acid-sedium hydroxide buffer
0.15 mol *L ™" containing EDTA 0,83 mmol *L~'. D-
camphor-B-sulfonic acid 9 mmol » 7', and 5%
methanol {(pH=4, 2), at a flow rate of 1. 5 ml*min—".
The eluent was filtered through a 0. 22 ¢m membrane
and degaased before use. The working potential was
+0.7 V. Samples of CSF were injected directly.

Protecol Rabbits were randomly divided into 4
groups; (1) NS+SN group (2> CPZ+5N group; (3)
EA +NS groups {4) EA+CPZ group. Results were
expressed as Z1s, and statistical significance between
groups was evaluated by ¢ test.

RESULTS

Effect of CPZ on pain threshold and EAA
Effect of CPZ on baseline pain threshold as
well es EAA was examined on 32 tebbits.
The rabbits elicited hypersensitivity to pain af-
ter CPZ (0.5 mg+kg™", iv) treatment. Com-
pared with NS+ SN control group, the pain
threshold was significantly lowered. Given
concutrently with EA, such a dose of CPZ
weakened the EAA efficiency (Tab 1). The
pain threshold change of EA+CPZ group was

less than that of the sum of CPZ group and EA .

group, ie, CPZ markedly antagonized EAA.
The attenuation action maintained for 80 min,
the pain thteshold remeined little enhanced or
even lower than the preadministration level
during 100 min following administtation.

Tab 1I-

Effect of CPZ (0- S mg+kg™', Iv) on pain threshold (mA) and EAA in consclous rabblis.

Influence of CPZ and/or EA on
monoamine levels in CSF NE. DA, MHPG,
DOPAC, HVA, and 5-HIAA, but not 5-HT
were detectable in CSF of rabbits, and the
baseline monoamine contents of metabolites
(50— 300 ng *ml™') were higher than their
prototypes {0 — 10 ng -ml™!), owing to the
The NE and
-MHPG contents remsained unchanged after
CPZ and/or EA treatment.
nificant change of DA content in &ll the 4
groups. But levels of DOPAC and HVA, DA
metabolites, were significantly increased after
CPZ injection. EA induced no changes of
DOPAC or HVA contents. When EA was ap-
pPlied in combination with CPZ, DOPAC, and
HVA levels were augmented. EA brought
forth a matked elevetion of 5-HIAA level,
When CPZ was administrated together with
EA, the 5-HIAA content was decreased .
but no statistical significance was shown
{Tab 2).

Correlation between DOPAC or HVA lev-
eis and EAA effect CPZ attenuated the EAA
effect with elevation of either DOPAC or HVA
level, showing r positive correlation (Fig 1).

This suggested that increase of DA metabo-
lites in CSF was unfavorable for EAA.

rapid metabolic tate in the CNS.

There was no sig-

n=8g, ¥+s.

Statistical significance between changes of pain thresholds was examined by t test. ‘P>>0.05. "P<C0. 05, ‘P<<
0. 01 v NS+5N; “P>0. 05, “"P<I0. 05, "P<C0. 01 vs NS+EA.

‘Time/min NS+5SN CPZ+SN NS+EA CPZ+EA

0 0. 70+ 0. 21 0. 7340.12 0. 671+ 0. 24° 0. 67+0.17°

10 0.7240.12 0. 5710 23* 1. 254 0. 4C° 0. 8710 40°

20 0. 69+ 0. 15 0. 454 0. 20¢ 1. 614 0. 54° 0. 934 0. 34"

30 0. 70+ 0. 16 0. 4240. 31° 1. 36+0. 49° 0. 871 0. 48°

40 0.6710. 20 0. 331 0. 35° 1. 1740 3 0. 6740. 50°

60 0. 6810 18 0.3540. 31° 0. 984-0. 30° 0.5340. 45

80 0.7340.25 0.3940. 31 0. 8240. 20¢ 0. 611+0. 26*

104 0. 6910. 20 0. 3540. 30 0. 734+ 0. 32 0.5310. 25¢



http://www.cqvip.com

BIBLID = TSSNM 0253-9756

TR ER¥FE  Ace Pharmacologica Simica 1993 Sep) 14 (5)

*+ 361

Tab 2. Conlent changes of moncamines and their metabolltes im CSF of conscions rabbits after CPZ and/or EA

administration. %+s. “P>>0.05. *P<0.05, "P<{0. 01 v NS+SK; ‘P> 05, “P<<0.05, 'P<0.01 m N§
+EA.
Content increases of monocamines and their metabolites /ng-ml™!
{m) NS+SN (8) CPZ+SHN (7) NS+EA (8) CPZ+EA (7)

NE 2.4+6.7 1.4+6.8° 1.8+8.0 2.71+8.¢64

MHPG 1.31+48.8 0.8+9.8 5.8+11° 6. 5+11°

DA 0.4+2 3 1.9+5.9 ~0.6+2.3 —0.4+4.0

DOPAC 31+37 140+110* 30428 100+ 75

HVA —30+78 180+ 18¢c° —30+170" 220+ 140

5-HIAA —5.0+14 4.5+12 28+ 28* 6.0+18*

Attenuarion rate of EAA/Y%

40 r=0. 7610 r=(, T4TE
(P<C0.05) { P-<<0.05)
o zh e 3 5 W 1%

Content increase/ug - L=L

Fig 1. Correlation amalysis between content increnses
of DOPAC and HVA In CSF of rabbits snd sttenuation
rate of CPZ on EAA.

DISCUSSION

The hypothesis of the existence of two
categories of DA receptors, D, and D;, has
been generally accepted™®. It has been estab-
lished that D,, but not D, receptor, modulated
the DA release and metabolism®™®
DA presynaptic autoreceptors were in good ac-
cordance with D; type™. The antagonists for
D, receptor potentially stimulated DA release,
especially in lower dosage™. CPZ, a potent
DA receptor antagonist for both D, and D,,
had a preferential affinity for D, subtvpe.
The present results showed a marked content

+ Whereas

elevation of DOPAC and HVA after CPZ (0.5 -

mg +kg™?, iv) both in the presence and absence
of EA., CPZ, used in low dosage in our
study, blocked the presynaptic DA autorecep-

——

tors, activated the DA system, and thus pro-
voked a content elevation of DA metabolitea.

Studies concerning the influence of DA
system on EAA has bzen intensively conduct-
ed. It was found that central dopaminergic
activation was an unfavorable factor on EAA.
Previous experiments indicated that DA recep-
tor blockers consisted of a large family of EAA
synergists, both from animal observations™'®
and in clinical therapy™. In addition, it has
been revealed that the anti-dopaminergic ac-
tion on CNS contributed to the potential ef-
fects of these drugs on EAA®'Y. Our data
analysis also revesled a positive correlation be-
tween the elevation of DOPAC or HVA con-
tent in CSF and the attenuation rate of CPZ on
EAA. These studies suggested that CPZ at-
tenuated EAA , probably via blocking the cen-
tral DA autoreceptors, and thus activating the
DA system. Furthermore, EAA was a com-
plicated process involving the integration of
EOP, biogenic monoamines, and other trans-
mitter systems in CNS. Opiates modulated
the synthesis, release and metabolism of bio-
genic amines™¥, and one-third of opicid recep-
tors in striatum were present on the dopamin-
ergic nerve terminals®"’, which strongly sug-
gested the bilateral regulatory actions of DA
and EOP system. Whether the attenuation
effect of CPZ on EAA was EOP-mediated still
remained unclear in this study.
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There have been sound evidences showing
that increases in the activity of brain and
spinal cord 5-HT neurons are associated with
analgesia®® as well as EAA"™. CPZ is con-
sidered to be a moderate 5-HT receptor block-
er®™. Consistant with previous experiments,
our results revealed an increase of 5-HIAA
content in CSF after EA application. We also
found that 5-HIAA was lowered when CPZ
was used in combination with EA, which con-
firmed the attenuation action of CPZ on EAA.

REFERENCES

1 Foster JM, Sweeney BP- The mechanisms of acupunc-
ture analgesin. Br J Hosp Med 1587, 38 ; 308—12.

2 Sun AY, Boney F, Lee DZ. Electroacupuncture afters
catecholamines in brain regions of rats,
Newrochem Res 1985; 10 : 251—8-

3 Xu SF, Cao XD, Mo WY, Xu ZB, Pan YY. Effect of
combination of drugs with acupuncture on analgesic effica-
cy. Acupunct Electrother Res 1539 14 , 103—13.

4 He LF. Involvement of endogencus cpioid peptides in
zcupunciure analgesin. Patz 19875 31 : 99—121.

5 Dai JL, Xu SF. EHect of tiapride on eleciroacupuncture
analgesia. Acta Pharmacol Sin 1891; 12, 212—5-

388-332

chemistry, physiology and pharmacology-
Life Sei 19B4¢ 3§ ; 2281 —96-

10 Boyar WC, Altar CA-  Moduiation of in wue dopamine
release by Ds but not Dy receptor agoniats and antago-
niste. J Newrochem 1987 48 , 824—31.

11 Collu R, Bouvier C. Efects of sulpiride and apormor-
phine oo prolectin release in adrenslectomized animals.
Role of sodium ions. Brain Res 1987 401 . 23—5.

12 Sun DY, Wang WQ, Jisng FK, Gao DM. Intrasubstan-
tia nigra injection of dopamine on electroacupuncture anal-
gesia in rabbits. Acwpunct Res 1985 10 , 30—2.

13 Gauchy C, Agid Y, Glowinski J, Cheramy A, Acute ef-
fects of morphine on dopamine aynthesis and release and
tyrosine metabolism in the rat steistum.

Euwr J Pharmacol 1973 22 4 311—5.

14 Pollard H, Licrens-Cortes C, Schwartz JC-  Enkephalin
receptors on dopaminergic neurons in rat striatum.
Nature 15773 268 : 745—7.

15 Messing RB, Lytle LD. Serctonin-containing neurons:
their posaible roie in pain and anslgesia.

FPain 19772 4 . 1—21. (2)

0PSO I S L SR R 2

BEE, #8F (IEERCEENESENG
HYrEpmE. 8200032, FED Rgbs 5

§ Xu ZB, Pan YY, Xu SF, Mo WY, Cao XD, He LF. A MU AENFEAENELRERELRNAN. WK

Synergiam between metociopramide and electreacupunc-
ture analgenia.
Acupunct Electrother Res 1983; 8 : 283—38.

7 Dui JL+ Cui YG, Zhang J, Xu SF, Wang HH, Jiang JW,
et af.  Attenustion of electro-acupuncture by chlorpro-
mazine, chlorprothizene and promethazine.

N Drugs Clin Remed 1950; 9 ; 325—7.

8 Baldessarini R]. Drugs and the treatmoent of psychiatric
disorders. In; Gilman AG, Rall TW, Nies AS, Taylor
P. editors. The pharmacological basis of therapeutics.
NY: Pergamon, 1590 . 383—435.

9 Stool JC, KHebabian JW. Two dopamine receptors: bio-

W TR (CPZYSHN R B M (EAA) R ER. CPZ
(0.5 mg-kg™'> iV )R NEREEMBAHELMT EAA. &
ERH- M E 23 NE, MHPG, DA &1
ESTFCPZHRUMBEHEARHE. WECPZI+
B4R+ e S, DOPAC #1 HVA SRR H
B, BFABHES EAA MBE B EHE. HRMNE DA
FERFHMTF EAA.

WA ikt N PR PERZK, 348
HH B HEEE, W SRR, WENE
E%



http://www.cqvip.com

