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Effects of fenfluramine combined with electroacupuncture on
monoamine release in periaqueductal gray of rat brain’
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ABSTRACT

AIM: To swudy the changes of monoamines in
ventrolatoral periaqueductal gray of rat brain before and
after electroacupuncture ( EA) analgesia ( EAA) was
enhanced by fenfluramine (Fen}, a 5-hydroxytrypta-
mine (5-HT} releaser., METHODS: Monoamines
were collected by in vivo microdialysis and measured
by HPLC connected with electrochemical detector.
RESULTS: The level of norepinephrine { Nor) after
EA was decreased ( P < 0.05 vs NS group). The
contents of 5-HT, S5hydroxyindol acetic acid {5
HIAA}, dopamine { DA ), and homovanillic acid
(HVA) in periaqueductal gray dialysate were increased
(P <0.05 vs NS group). When Fen was combined
with EA, the level of 5-HT and 5-HIAA were further
increased { P < 0.05 vs NS + EA group). There was
no obvious chanpe of Nor, DA. and HVA.
CONCLUSION: Fen potentiating EAA may be related
to further activation of serotoninergic system.

INTRODUCTION

Fenfluramine (Fen) enhancing electroacupuncture
analgesia ( EAA) and opioidergic system play an
important tole in its effect’’>. However, as a 5-
hydroxytryptamine { 5-HT) releaser, Fen potentiating
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EAA perhaps has a close relation with moncamine
transmitters. In this study, we detected the contents of
mencamines to get an understanding on the role of
monoamines in Fen potentiating effect.

MATERIALS AND METHODS

Rats Male Sprague-Dawley rats ( » =20, 215 g
+35 g, Grade [l . Certificate No 02-22-2) were bred
by Experimental Animal Center. Shanghai Medical
University .

Instruments  Micro-infusion pump ( CMA/
100), microdialysis syringe 1.0 mL, microfraction
collector (CMA/200) ., microdialysis probe (CMA/11,
3 mm long x 0.24 mm OD)}., HPLC (BAS200A
system) , LC-44 amperometric (the detector flow cell
had a glassy carbon working and an Ag-AgCl reference
electrodes ), column (3-pm phase II ODS columnn 100
mm x 3.2 mm, USA).

Reagents Fen of RA grade was from Shanghai
Institute of Medical Engineering.  Norepinephrine
(Nor), dopamine (DA), homovanillic acid (HVA),
5-HT, and 5-hydroxyindol acetic acid ( 5-HIAA) of
HPLC grade were purchased from Sigma.

Nociceptive test Nociceptive test was under-
taken in quiet surrounding. The rat tail was inserted
subcutanecusly with needles which were connected with
pain test apparatus ( Model WQ-9E Pain Threshold
Meter, Beijing). The least intensity of stimulating
current that induced the tail flick was recorded as pain
threshold. The pain threshold test was repeated thrice
as the preadministration control. which ranged from 0. 1
to 0.2 mA in normal rats.

Electroacupuncture (EA) EA was applied
unilaterally at points ( the needles were inserted 5 mm)
of ‘Zu-San-Li" (St 36, between muscle anterior tibialis
and muscle extensor digitorurn longus) and * Kin-Lun’
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(UUB6N, between the tip of the external malleolus and
tendon calcuneus) by EA apparams ( Model 6805-2.
Shanghai) with the dense {60 Hz)-sparse (4 Hz}
frequency of wave { <1 mA), which provoked slight
twitches of hindlimb.

Brain microdialysate Rals were anesthesized
with sodium pentobarbital (3.5 mg-kg™', ip) and
intracerebral guide with dummy was implanted in rat
periaqueductal gray { PAG), The coordinates were
AD. R 0.6, H6.0% . Two days after surgery, 20
rats were divided into 4 groups: 1) normal saline ([ NS)
ipt 2) Fen 4,5 mg kg !ip {Fen); 3) EA for 20 min
(NS+EA}; 4) Fen 4.5 mg-kg~! ip for 10 min, then
EA for 20 min (Fen + EA}. The probe was implanted
in intracerebral guide and perfused with artificial
cerebrospinal fluid at 2 pL - min~! using microinfusion
pemp. Dialysate before and after EA and Fen
treatment for 30 min was collected for 15 min. At the
end of the microdialysis, the rats were decapitated and
the brain was sliced on freezing microtome for
histological identification of the location of the
implanted probe.

Monoamine analysis  Monoamines in dialy-
sate were measured by HPLC connected with chemical
detector.  Standard solution or sample 20 pl. were
injected into the column, separated with mobile phase
consisted of edetic acid 0.4 mmol L', chloroacctic
acid 0.15 mol « L7Y. Cop-7 (s )-{ + )-10
camphorsulfonic acid 7.5 mmol + L7}, and 8 %
methanol, detected using chemical detector at oxidation
potentials 700 mV against the Ag-Ag(l elecirode and
quantified using BAS ChromGraph programs. Data
were analyzed by r-test,

threshold in NS group were observed for 90 min.
When unilateral EA was applied. the pain threshold was
increased. ' There was no significant change in response
toip Fen 4.5 mg-kg~!. Afier Fen + EA, the pain
threshold was further increased and prolonged vs NS +
EA group ( P < 0.01), with the peak appearing at
about 30 min following BA (Tab 1).

Monoamines in microdialysate In NS
group. the contents of 5-HT. 5-HIAA, DA, HVA,
and Nor in PAG dialysate were (22 3}, (27 £3),
(1.30£0.24), {2.16£0.23), and {130 £ 6) pg-
L', respectively. After EA, the contents of 5-HT,
DA, and their metabolites were increased, the increase
values were (7.2 +2.5), (8+3), (2.90+0.14),
and (2.67 £ 0.18) pg-L~'. respectively, while the
content of Nor in PAG dialysale was decreased about
(2546} pg L™ (vs NS group. P <0.05). In Fen
group, the levels of 5-HT and 5-HIAA were abso
increased. However there was no obvious change in
other monoarines .

When EA was combined with Fen. the contents of
5-HT and 5-HIAA in PAG dialysate were further
increased about {13.4 £2.7) and {17.9+2.3) pp-
L', respectively { vs NS + EA group, P <0.01) and
that of others unchanged significantly. {Tab 2)

DISCUSSION

Our present study showed that EA increased the
level of 5-HT and 5-HIAA in PAG. The midbrain
PAG has long been known to be a component of an
endogenous  pain-suppression  system.  Anatomical
evidence has demonstrated that PAG contains much
afferent input to and efferent output from mphe magnus

RESULTS nucleus and dorsal raphe nucleus where most
Effect of Fen on EAA  Changes of pain  seroloninergic neurons are located'*).  Thus, high
Tab 1. Increase of pain threshold (pA) of rats. n»=5. ¥zts.
8> 0.05, P < (.05, P<0.01 vs NS. P>0.05, “P<0.05, [P <0.01 vs NS+ EA.
Time after treatment NS group Fen+ NS group NS + EA group Fen + EA group
10 min 16+ 11 40+ 132 80 + 26" 8 = 15™
20 min 1810 0+t 120+ 30¢ 206 + 277
30 min 9 WP 140+ 11° 226+ W
5 rmin 28+21 2z 43 £ 200 110+ 15
70 min 27+19 12435 =11 7L 13"
%) min 26+ ) 13+9° 20 + 10 B+ 11
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Tab 2. Changes (pg-L™ !} of monoamine contents in microdialysate at 15 — 30 min after Fen+ EA (n=5. xz= s5).
P~ 0.05, P <0.05, ‘P<0.01 25 NS. P>0.05, 'P<0.01 vs NS+ EA group.

NS proup Fen+ NS group NS + EA group Fen + EA group
5-HT 0.6x1.2 3.4+£0.6" 7.2+2.5" 13.4+2.79
5-HIAA -0.9£1.6 3.7+0.6" B+3 17.9+ 2,34
DA -0.05+0.1Y 0.31£0.28° 2.90 0,147 1.98+0,15™
HVA 0.13%0.12 0.18+0.22¢ 2.67£0.18° 2.42+0.184
Ner 8+ 43 6.522.8° —25+6° -23+6%

contetit of 5-HT and 3-HIAA in PAG dialysate may be
ascribed to the increase of activity of serotoninergic
neurons by EA and facilitate EAA. Owr previous
results also showed that microinjecting p-CAP. a
depletor of 5>-HT, decreased greatly EAAY,

When Fen was combined with EA . the content of
5-HT and 5-HIAA in PAG dialysate was increased
moreover, while the contents of Nor, DA, and HVA
were unchanged, in the meanwhile, EAA also
continued to be enhanced. The possibility contributed
to this effect was that the serotoninergic system was
further activated via enhancing the release of 5-HT by
Fen. The increase of 3-HT release may result in
speeding up the metabolism. then increase its
metabolite level. DA was also an important
monoamine transmitter, Our study observed that EA
also increased the content of DA in PAG dialysate,
which received efferent output from dopamine peurcn in
All. However dopaminergic system exerted a tonic
inhibition on endogenous opioid peptide release'® ,
which played a key role in EAA and thus activating
dopaminergic system could decrease EAA. Our lab
work showed that dopamine receptor antagonist,
droperidol, combined with EA improved EAA!7.
That is to say. EA could not only activate the facilitory
factors such as serotoninergic system, but also activate
the inhibitory factors such as dopaminergic system. It
was perhaps one reason that EA had no perfect effect on
analgesia.

As to Nor, another unfavorable factor for EAA,
EA could decrease its level in PAG. Some evidence
showed that there was a negative correlation between
the changes of Nor and 3-endorphin which was a key

peptide in endogenous pain suppression  system,

indicating that [-endorphin may be melated to the
inhibition of Nor release during EAA'®'.

The results in the present study suggested that Fen
poientiating EAA may be related to activation of
serotoninergic system via accelerating the release of the
5-HT.
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Asian Journal of Andrology is launching!

Asian Journal of Andrology (¥ # #2475 ), the official journal of the Asian Society of
Andrology, will be published in June 1999 and thereafter at quarterly intervals. This journal is
sponsored by Shanghai Institute of Materia Medica. Chinese Academy of Sciences.

Asian Journal of Andrology invites concise reports of original researches on all areas of
andrology . both experimental and clinical, including modem. traditional, and epidemiological, from
any part of the world. Short communications and letters to the editor are also welcome. Review
articles will be published by invitation of the Editor-in-Chief, but mini-reviews ( no more than 4
printed pages) based primarily on authors’ own research of internationally important topics are
accepted. Authors are requested to submit a covering letter indicating that their manuscript represents
original unpublished material that has not been and will not be published elsewhere. This restriction
does not apply to results published as abstracts of communications, letters to the editor or as
preliminary reports. By submitting a manuscript the authors warrant that all necessary permissions
have been obtained .

For both submission and subscription information, please contact;

Asian Journal of Andrology, 294 Tai-yuan Road, Shanghai 200031, China

Phn & Fax: 86-21-6474-2629

E-mail aja@mail. shene. ac. cn, hxiao@mail. shene. ac . cn
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