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AIM: To compare the distributions of opioid
receptor subtypes in central nervous system
of spontaneously hypertensive rat (SHR and
normotensive Wistar-Kyoto (WKY) rat.

METHODS: [°*H ] Ohmefentanyl ¢ OMF ),
[*H] N-methyl-N-[ 7-(I-pyrrolidinyl )-1-oxaspiro
(4.5)dec-8-yl] benzeneacetamide (U-69593) and
[*H Jetorphine after suppression of p and k-sites
by 15 pmol » L™ each of unlabeled OMF and
trans- (1R, 2R -3, 4-dichloro-N-methyl-N-{2-(1-
pyrrclidinyl ) cyclohexyl J-benzeneacetamide hy-
drochleride (U-50 488H) were used as ligands {or
p» k. and & opioid receptor subtypes in autoradio-
RESULTS: & receptors
had an increase in hypothalamic nuclei. periaque-

graphy . respectively.

ductal gray, caudate and interpeduncular nuclei,
and a decrease in substantia nigra in SHR than in
those of WKY rat.
trated in basolateral amygdaloid nuc!~us, habenu-

u receptors were less concen~

lar nuclei and nucleus of solitary tract of SHR
than in those of WKY rat.
was not checked out in the present study.

CONCLUSION ; Distribution of opioid receptor
subtypes is related to hypertension of SHR. and &

& receptor density

opiocid receptor is more important than p opioid
receptor in the maintenance of hypertension in

SHR.

Opioid receptors are implicated in the regula-
tion of blood pressure (BP)“™*. Qur previous
study™ has mapped out the distributions of opi-
oid receptors in various brain regions and spinal
cords of SHR and WKY rat by autoradiography
using a non-selective opiocid agonist. [*H Jetor-
phine which interacted equally with g, &§. and

receptors.
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Ohmefentanyl (OMF) is a highly selective
agonist {or g receptor subtype™. U-69593 and
U-50 488H are specific ligands for & receptor sub-
type. Therefore. by using [(*H]JOMF,. [*H]U-
69593 and ['HJetorphine after suppression of u
and #-sites by unlabeled OMF and U-50 488H,
the present experiment was carried out to com-
pare the distributions of opicid receptor subtypes
in several brain regions which were related to car-
diovascular regulation in SHR with those of
WKY rat by autoradiography.

MATERIALS AND METHODS

SHR and WKY rats, 1 (aged 16 wk) . obtained from
Department of Pharmacolegy. the Second Military Medical
University » were individually housed for at least 7 d be-
fore experiment. ["H]JOMF (2.97 PBq+mol~'} and non-
labeled OMF were produced by Shanghai lnstitute of Ma-
teria Medica. Chinese Academy of Sciences. [*HJetor-
phine ¢1.13 PBq+mol™') and nonlabeled etorphine were
made by School of Pharmacy of Shanghai Medical Univer-
sity. [*HJU-69593 (2.11 PBg *mol™'? was purchased
from Amersham Corp. U-50 488H was kindly donated by
Du Pont Corp.

Measurement of blood pressure  Systolic BP (SEP)
of conscicus SHR and WKY rats were monitored by tail
cuff method using a BP recorder MRS5- I (Shanghai Insui-
tute of Hypertension}. To reduce the influence of stress,
The data
reported here were those taken just before the rats were
killed.

Tissue preparation

the BP was measured 3 times on separate days.

Rats were decapitated. The
brain and thoracic (T4-6) spinal cords were mounted on
chucks using 4 % carboxymethyl cellulose (CMC) and
frozen in dry ice. Corresponded to the sterectaxic atlas of
Paxinos and Watson {(1986), 5 levels of the brain and
spinel cord were sectioned at 20 wm at —18 'C. The sec-
tions were thaw-mounted on gelatin/chreme alum-coated
slides.
24 h before use.

Radiohinding assay For p or k receptors, tissue
sections were incubated in 108 gl of Tris-HCl 50 mmol
L' pH 7.4 with ["H]JOMF or PH]U-6%593 & nmol
«L7%at 25 C for 45 mwn as total binding, and nonspecific

Tissue sections were stored at — 20 C for up to

binding was determined in the presence of unlabeled OMF

or U-50 488H 10 pmol «L7?. respectively. For § recep-
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tor. total binding was determined in 100 pl. of Tris-HC1
{pH 7.4} 50 mmal L7 with [°H Jetorphine 12 nmol-1.7}
after suppressing p and x receptor binding sites by 15 pmol
*L7' of OMF and U-50 4B8H . respectively. Nonspecific
binding assay was performed in the same incubation except
for che presence of unlabeled ercrphine 20 pmacl<L~!. At
the end of incubatien, sections were washed sequentially
through 8 rinses of ice-cold Tris-HCl 50 mmol <L ! and
0.5 % bovine serum albumin (pH 7. 4) and 5 rinses of ice-
cold distilled water. then dried rapidly under a stream of
hot air. and stored in 20 C.

Autoradlography
tum-sensitive films {(Hyperfilm-'H. Amersham) ai 4 T
for 35 d+ then developed in KodaK D19 at 19 C for 4 nun,
and fixed for 10 min. A computerized microdensitometer

The sections were exposed tc tri-

was used to determine the optical density (OD)} of each
brain region and also the standard of the tricium mi-
croscale.  Specific binding was determined by subtraction
of background film density and of nonspecific binding fram
total binding. OD values for brain regions were converted
to receptor densities acrording to the standard curve deliv-
ered from a series of *H-standards exposed to each film.
Statistlcal analyses The ¢ test was used to compare
receptor densities berween SHR and WKY rats. The val-
ues determined in 3 sections/rat at each anatomical level
were averaged, and the averaged data from 5 rats were

expressed as ¥4 s.
RESULTS

The SBP of SHR (26.6+ 5 1.7 kPa) was
higher than that of WKY rats (17.1%+1.1 kPa?}
(P<C0.01). The body weight of SHR (267t 5
g) was lower than that of WKY rat (320112 g)
{P<C0. 01).

[*H] Etorphine for & receptor In SHR,
binding of [*H Jetorphine after suppression of p
and k sites was most concentrated in habenular
nuclei (1. 83 nmol /g tissue) and medial preopric
area (1.81). High densities (1.4 —1.7) oc-
curred in posterior hypothalamic area. periague-
ductal gray (PAG, dorsal}, lateral preoptic area .
and gray matter of thoracic spinal cord. Moder-
ate density area (1.0 — 1.4} included lateral
hypothalamic area. arcumare nucleus. posterior
cingulate cortex, PAG (ventrolateral). interpe-
duncular nuclei, nucleus of the solitary tract, su-
perior colliculi, striated eortex. hippocampus,
and caudate nucleus. The lowest § receptor den-
sities {<C1.0) were seen in basolateral amyg-
daloid nucleus and substantia nigra {Tab 1).

SHR had higher densities of § opioid receptor
in hypothalamic nuclei. PAG. interpeduncular

nuclei. superior colliculi and caudate nucleus, but
lower in substantia nigra as compared with WKY
rats. In habenular nuclei, hippocampns, nucle-
us of the solitary tract and thoracic spinal cord,
no difference was found between 2 strains (Tab
1, Fig 1, Plate 1.

[*H JOMF for p receptor
recepror density, g veceptor density (<C 1.0

Compared to §

nmol/g tissue) was much lower in both SHR and
WKY rat.
centraied in hypothalamic nuclei (except for lat-

However, p receptor was much con-

eral preoptic area) and gray matter of thoracic
spinal cord of SHR (receptor density=>>0. 5 nmoel/
g tissue). Fewer receptor was found in other ex-
amined tegions {Tab 1).

In most of the tegions ebserved. no differ-
ence was [ound between SHR and WKY rats.
except that SHE had lower u recepior density
in basolateral amygadaloid nucleus. habenular
nuclei, posterior cingulate cortex, and nucleus
of the solitary tract (Tab 1, Fig 2, Plate 1).

[*H]U-69593 for x receptor The levels of
[*H]U-69593 binding density were so low in both
SHR and WKY rat that k receptor density was
hardly detectable.

DISCUSSION

In the present study. more o receptor was
found in 11 of 20 examined brain regions includ-
ing hypothalamic nuclei and most mesencephalic
nuclei, and fewer p receptor were in 4 of 20 areas
in SHE vs WKY rat.
between p# and & recepror in SHR could be due to

The magnitude of change

their different role in regulation of BP.

In hypothalamus, microinjection of [D-Ala®,
D-Leu®] enkephalin ( DADLE, § agonist) into
medial preoptic atea and anterior area caused in-
creased BP and heart rate {HR)Y", and SHR
had lower concentration of Leu-enkephalin'®’ ws
WKY rat. Therefore it is possible that the high-
er § receptor density in hypothalamic nnclei of
SHR in our study is the result of up-regulation of
recceptor.

Qur results are consistent with the study re-
ported by Kujirai''”’
which found SHE had more § ot @ receptor in

» but not with the reports

membranes of amygadala or hypothalamus“-*’.
Our resualt showed SHR just had higher § receptor
density in basolateral amygdaloid nucleus and p
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Tab 1.
> 05, *P<<D.05. ‘P<0. 01 vi WKY.

5 and u receptor densities on autoradiograms of brain sections from rats.

n=58, xts.

Receprar density, nmol /g tissue

Anaromical reglions o receptor p receptor
WEKY rats SHR rats WKY rats SHR rats
Telencephalan
Caudate 0. 7440.13 1.03=0.17 0.18+0.04 B 14 0. 07"
Posterior cingulate cortex 1.1040.10 1. 25+0. 23° U-45+40.04 0. 38+ 0. a5*
Diencephalon
Basolateral amygdaloid nucleus 0. 484007 0.57%0. 16° - 535+0.11 0-32+0.07°
Habenular nuclei 1.67=0.15 1. 83+0.13° ¢. 91014 2. 45=0. 12°
Hypothalamus
Arcusate nucleus 0.721£0.23 1. 26+ 0. 30° 0. 61E£0.05 0.70+0.13"
Lateral hypathalamic area 0. 83 0. 16 1.35+¢. 2% 0. 52+0.07 . 59+ 0. G5
Lateral preoptic area 0.71+0-11 1.4340, 37 0. 270,05 8. 33+ 0. 06"
Medial preaptic area 1. 0040-17 1-B1=0. 40° 0. 434 0.08 6. 58+£n.00"
Pastertar area 0. 804 0. 10 1. 87=0. 36° 0. 6440.11 0. 7310. 14*
Mesencephalon
Hippocampus 0. 91033 1.0+ 0. 21° 0. 28+ 0.05 G. 25+ 0. 09"
Interpeduncular nuclei 0-80+0.17 1.10+0. 26° 0. 36=0. 11 4. 461 0. 08"
Periagueductal gray
Dorsal part 1.10=0. 14 1.63x0. 37 0. 30+ 0. 07 0. 36k G- 10"
Ventralateral part . 831017 1. 201 0. 30° ¢ 291+ 0. 67 Q. 34 0. 08"
Striated cortex 0. 95+ 0- 13 1.17X 0. 26" 5. 464 0. 18 0. 340 14"
Substantia nigra G, 9310- 24 0. 67+0.13" 0.3810. 05 0. 45%0. 08°
Superiar callicul 0.80%x0.17 1. 1340, 30° 0.32+0.10 0.38+0. 09"
Medulla ablongata
Mucleus of the salitary tract 0.93+£0-16 1-10=0. 20" 0.27+£0.10 Q. 16+ 0. 08®
Thoracic spinal cord (T4—6)
Dorsal harn 1. 28+, 32 1. 474+ 0. 30° 0. 61=x0.12 8. 624 0. 08°
Intermediate bateral zane 1.30=0. 42 1.33%+0. 40" 0. 5410.07 0. 59+ 0. 06"
Ventral harn 1.30+0. 28 1. 57 0. 47 4. 621 0. 07 0- 684 0. 08"

receptor density in hypothalamus than WKY rat,
but no statistical difference was between them.
The difference between those study and ours may
be due 1o the technique used in the study. auto-
radiography can distinguish minute difference in
every minute nucleus at each section. while
homogenation of whole amygdaloid complex can
diminish the minute difference.

The present study failed to detect x receptor
in SHR and WKY rat.

nist for k, binding sites. low level of &, receptor in
L1172

U-59593 is a potent ago-
rat brain'''’ could be responsible for the failture.
1n conclusion. cur results revealed more & re-
ceptor in hypothalamic nuclei and PAG. and no
changes in p receptor density in hypothalamus and
hippocampus in SHR vs WKY rat. Such differ-
ences in distributions of opiocid receptor subtypes
may be related to the elevated BP in SHR. and

greater changes in & receptor suggested that

8 receptor might be more important in the mainte-
nance of hypertension in SHR.
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Modulatory effects of gonadorelin on GABA-induced depolarization
and GABA-activated current in rat spinal ganglion neurons'
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{Research Centre of Experimental Medicine. Tongiji Medical University, Wuhan 430030, China)
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AIM: To explore the modulatory effects of go-
nadorelin on GABA-induced depolarization and
GABA-activated current in membrane of rat pri-
METHODS : Intracella-
lar recordings and whole-cell patch clamp tech-

mary SENSOry nNeurons.

niques were performed on neurons in rat spinal
ganglha (SG) preparation and neurons freshly iso-
lated from rat SG. respectively. Drugs were ap-
plied by saperfusion and/or by bath application.
RESULTS: In the majority of neurons GABA (10

pmel<L7'—1 mmol <L.7'} induced a depolariza-

1 Project supparted by the National Natuzal Science Foundation af
China, ¥ 39170277

2 Carrespondence to Prof Lt Zhi-Wang.
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tion. which was blocked by bicucullin {100 pmol
*L 7). Pretreatment with gonadorelin (50 smol
+ L.7') decreased the GABA-induced depolariza-
tion by 79+ 22 % (2=29), while gonadorelin
elicited no effect or slight depolarization alone.
In 6 of 11 cells. GABA-activated currents were
also inhibited by pretreatment with gonadoerelin
{50 wmol+I.7"), while in 5 of 11 cells. there was
CONCLU-
SION : Gonadorelin exerts an inhibitory effect on
GABA-induced depolarization and GABA-acti-

vated current in the primary sensory neurons.

no change or a slight potentiation.

GABA is the major neurctransmitter in-
volved in the formation of primary afferent depo-
larization (PAD) and thus related to the genera-
tion of presynmaptic inhibition™*, Qur previous

study revealed that peptide gonadorelin modu-
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