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Binding sites of mu receptor increased when acupuncture analgesia
was enhanced by droperidol ; an autoradiographic study'

ZHU Chong-Bin, L1 Xiao-Yan, ZHU Yan-Hua. XU Shao-Fen
(Department of Neurobiology. State Kev Lahoratory of Medical Neurobiology. Shanghat Medical
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AIM: To study if p receptor participates in
the process of potentiation of droperidol (Dro)
METH-

used.

on acupuncture analgesia « AAD,
ODS: Autoradiographic technic was
Ohmefentanyl, a highly selective ligand of p
receptors, was used in radio-receptor binding
assay in Sprague-Dawley rat brain sections.
RESULTS: The binding sites of [3-'H. p-ben-
zovl-"H ]ohmefentanyl were increased greatly
in many nuclei of rat brain after AA, and were
further increased when AA was enhanced by
Dro.

cleus,

Higher increase was seen in caudate nu-
gray
t PAGY ., interpeduncular nucleus. amygdala

accumbens,  periagueductal
(P<T0. 01 ws rats treated with electroacupunc-
ture alone }; moderate increase was noted in
thalamus. lateral of hypothalamus.
spinal dorsal horn ¢ P<C0. 01 or 0. 05); slight

increase appeared in septum. preoptic area.

arca

hippocampus, substantia nigra (P <CQ.03).
CONCLUSION . Mu opioid receptors mediated
the Dro-induced enhancement of AA.

KEY WORDS mu opioid receptors ; acupunc-
ture analgesia: droperidol: autoradiography:

ohmefentanyl ; central nervous system

Antagonists of dopamine receptors poten-
Ourc

previous study showed that the density of opi-

tiate acupuncture analgesia ¢ AAOY,

oid receptors was incteased when haloperidol
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( dopamine receptor antagonist) potentiated
AALB

remains unclear.

However . which type involved still
Since the u receptor plays
an important role in pain-modulation and me-
diating antinociception in central nervous sys-
tem'*’, this study was designed 1o measure the
binding sites of p receptor by using receptor-
binding autoradiography and computer-assist-
ed image analysis system to determine the
change trend of pn receptor when AA was
enhanced by droperidol.

MATERIALS AND METHODS

Measurement of pain threshold Sprague-Dawley
rats {5, =19, 21045 40 g, supplied by the Depart-
ment of Experimental Animals, Chinese Academy of
Sciences ¥ were divided into 4 groups: AJ) Normal
saline (NS, 2 mL. ip, n =43, B) NS 4+ elec-
treacupuncture (EA) (7 =05Y, ) droperidol (Dro,
1-25 mg kg™' ipy v=5? and D) Dro+EA (n=05).
The treatment of the rats conformed to the guidelines
of International Association for Study of Pain®. Pain
threshold was measured with Model WQ-3E Pain
Threshold Meter (Beijing). The basic pain threshold
of each rat was tested thrice, of which the mean value
in normal rats ranged from 0.1 to 6. 2 mA. The pain
threshold was measured successively after medication
at the interval of 10 min.

EA EA was applied unilaterally at “Zu-San-Li"
{5t 36. between the muscle anterior tibialis and mus-
*Kun-Lun "

(IJB5D, between the tip of the external malleclus and

cle extensor digitorum longus Y and
tendo calcaneus ! points (the needles were inserted 5
mm ! on tight side with Model G&R05 EA Apparatus
¢ Shanghai? at the 10th min following drug or NS
injection and kept on for 20 min.

Tissue preparation The rats which exhibited the
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potentiating effect of the Dro on AA were selected.
After the measurement of pain threshold: the rats
were decapitated and the brains epd lumber spinal
cords (L3-5) were sectioned coronally with SLEE
cryostate (Germany) at — 18 C. The sections {20
pm) were thaw-mounted onto gelatin-coated slides.
stored at —20 C for 24 h prier to incubation.

Redioligand binding and autorsdiography The
brain sections were incubated with [-*H. p-ben-
zod-*H ] ohmefentanyl (3.8 nmol L™', 2.07 TBq
mol ™', Shanghai Institute of Materia Medics, Chinese
Academy of Sciences) in Tris-HCL buffer {50 mmol
L™ for 45 min at 25 T to assess total binding. Ad-
jecent sections were incubated in 2 solution containing
redicligand in the presence of an 1000-fold excess of
ohmefentanyl (3.6 wmol L™') 1o assess nonspecific
binding. After washing and drying. the sections were
exposed with tritium sensitive Hyperfilm (Amersham)
for 5 wk at 4 T. Quantitation of the sutoradiograms
was achieved by averaging 3 or more readings from
each quantitated nucleus using an image processing and
analysis system (FG-100-AT: Imaging Technology
Inc. and TV-Camera, RCA Inc, USA). Optical den-
sities were converted to kBq/g protein by linear re-
gression of concurrently exposed standards utilizing a
double reciprocal plot. Brain structures were identi-
fied by reference to the rat atlas™.  Statistical analy-
sis of binding levels in various brein regions was
managed with group ¢-test of 2 samples.

RESULTS

Enhancement of AA by droperidol The
pain threshold was stable in NS group, but in-
creased (P<(0. 05) in NS+EA or Dro group,
the pain threshold showed a more increase (P
<(0. Q1) when Dro was combined with EA.
The maximal increase of pain threshold ap-
peared at 20 min after EA (just before the
killing). These results indicate that the ef-
fect of AA was enhanced by Dro (Tab 13.

Increase of bindig sites of u receptor
Rats were decapitated 20 min after EA (when
maximal inctease of pain threshold was
shown),

The binding sites of p receptors were

Tab 1. Net increase of palm threskold (uA ) of
rats (Xts). "P<0.08, “P<(0.01 vs NS group;
P<20.05. "P<(0.01 vs NS+EA group.

Time after NS  NS4+EA Dro Dro+EA
treatment (n=4) (n=5) (n=25) (n=258)

10 min 1145 5047 408 60+ 10
20 min 12+8 830+18  B0+12 200+ 16"
30 min 1447  140+17° 120420 300418

slight in the brain sections from control rats,
and increased in most pain/analgesia-related
nuclei after EA as well as when Dro was used
alone in some nuclei, such as caudate nucleus,
accumbens, septal nucleus, amygdala, PAG,
areas related to dopaminergic system. When
EA was combined with Dro, the binding sites
appeared a further elevation in various brain
regions than those from rats treated with EA
ot Dro alone. The increases of [f-*H, p-ben-
zoyi-'H Johmefentanyl binding in rats treated
with EA 4 Dro were generally > 60 %, in
some cases, even to 80 % ; while in rat treated
with EA alone, the increases in most nuclei
were <40 % (Tab 2, Fig 1, Plate 1).

Higher increases of binding sites of p re-
ceptors (>70 %) after EA 4+ Dro were found
in caudate nucleus, accumbens, medial cen-
tromedial, rhombeid nuclei of thalamus, me-
dial area of hypothalamus, amygdala. interpe-
duncular nucleus. PAG, and superiot colli-
culi. Moderate increases (60 % — 70 %)
were noted in dorsal, centrolateral, pericen-
tral and reticular nuclei of thalamus. lateral
area of hypothalamus, and spinal dorsal horn.
Slight but still significant increases (<60 %)
WEre seen i preoptic area, hippocampus, sep-
tum. habenular, and substantia nigra.

DISCUSSION

The results in present study indicate that
the potentiating effect of Dro on AA involves
in promotion of the function of opioidergic
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Tab 2. Bindings of [P-'H.p-benzoy!-*H Jobhmefentany
(kBq/g tissue) in rat brain in varloos groups of treat-
ment. r=4, ¥ts5 "P<0.05. ‘P<0.01 rs N§;
P<0.05, '‘P<<0.01 vs NS+ EA; "P<0.05.

‘P<7@0. 01 vs Dro.

NS NS+EA Dre Dro+EA

Telencephalon
Caudate 440+ 90  596492° 494494 782+ 112%
Accumbens  492+65  625+122° 540F102% 840+127"
Septum 171+28 214420 191+27 253+21%
Preoptic area 122413 1514+39% 1274316 188t 46%

Diencephalon
Hippocampus 1674317 198433 168+13 249420

Habenular N 545+92  756+31i2° 6451+97° 855+150%

Thalamus
Medial dor N 245115
Laterdor N 124114
Centromed N 424170

344429 302430 423135
200418 125417  210+27
5154+ 120° 405+74 7243 133"

Centrolat N 307128  422427° 3581434 493160%
Pericentr N 357437 4731 46° 403+4i* 5831%3i"
Ventrolat N 135411  1g4+14" 148+14 217428
Ventromed M 297+27  379+58° 319423 478+ 37"

518+ 26° 472457% 6851 65"
IR6 37" 228416 426134~
392477 337454 545+ 75"

Rhomboid ¥ 396434
Reticular N 245423
Amygdaloid N 305457

Hypothalamus
Medial area 203455  301+71° 244447 359+ 75
Lateral area 152142 172+53% 136133 245472
Mesencephalon
Interpedun N 703+104 1 215463°1 125+88°1 326+ 153"
Subs nigra 380182 5751 101% 475470 744122t
PAG 47574 72482° 55387% 94741020
Sup colli 442410  753%12° 534414% R64E107
Spinal cord
Dorsal horn  202+52 270+ 81% 240472 525+ 112

system. The activity of dopaminergic system
is one of the unfavorable factors 1o AA™,
which inhibits endogenous opicid peptide.
When Dro was used to block the activity of
dopaminergic system, the unfavorable [actors
to opicidergic system was diminished and the

function of opiate system was promoted.
showing a higher increase in p receptor bind-
ing sites. In this way. AA was potentiated.
However. it’ difficult to distinguish g, from
t» because chmefentanyl can bind to the
both. Most nuclei in which u receptors were
further increased following Dro enhancing AA
are related to dopaminergic system. Some are
areas confaining dopaminergic neurons, some
are areas accepting the dopaminergic projec-
tions. such as interpeduncular nucleus. habe-
nular nucleus. caudate putamen. accumbens,
amygdala, PAG. erc. These structures are
very important in antinociception and densely

1 However,

distributed with mu-receptors
the acrivity of dopaminergic system in these
nuclei may partly inhibit the function of opioi-
When the
dopamine in these nuclei was blocked by Dro,

EA was enhanced via diminishing the inhibi-

dergic system. activity of

tion of opicidergic system. The increase of u
receptors suggest that the porentiating effect
of Dro on AA is mediated, at least in part. by

this type of opioid receptor,
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