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Characterization and distribution of H opioid receptors 

in rabbit cerebellum 
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d。l；*Mitute Ma~eria Medica，Chinese A cademy 8cge~ces，Shanghai 20003j，China) 

ABSTRACT The binding character~ti~* and distribu— 

tions of[ H 3ohmefentanyl([ H]OMF)，[。H 3etor— 

phine，[。H]N+methyl—N-[7一(I-pyrrolidiny1)一l—OXa— 

spiro(4，5)dec一8一y1]benzeneacetamide[IHUU 69593)， 

and 厂|H] (D—penieillamine ， D—penicillamine‘) 

enkephalin([ H]DPDPE)in rabbit cerebellum were 

studied． In saturation experiment，[ H 30MF bound 

to a single popuMtion of sites with Kd= 2．2士 1．3 nmol 

·L一 and B～ = 69士 13 fTI】ol／mg protein The re— 

sults of[ H3etorphine( d：1．05=0．4 nmol·L and 

口一 =16士6 fmol／mg protein)were similar to those of 

L H J OMF There were rio specific bindings of 

[。H]U一69503 and E3H]DPDPE in rabbit cerebellar 

mem branes- In autoradiograph~ studY，the gray scales 

of specific bindingfor[ H]OMF，[。H]etorphine， 

[ H3U．69593，and[。H3DPDPE were 20．2士4．6，8．5 

士 2．7，2．0士 0．7，and 3．2士 4．3．respectively． The 

gray m atter of rabbit cerebellum was intensely labeled 

by~H]OMF and[ ]eⅫ phine，but not by[。H]u· 

69593 or[。H]DPDPE．These results suggested that 

the rabbit cerebellum contained opioid receptors． 

KEY W ORDS ohmefentanyl； etorphine l 

enkephalins F endorphin receptors} cerebellum } 

radioligand assay；autoradtography 

Evidenced by radialigand assay and auto— 

radiography．[-sH 3etorphine binding sites were 

present in rabbit cerebellum ． Competitive 

experiments demonstrated that the specific 

binding sites of L H]etorphine in rabbit cere- 

bellum were mainly of the opioid receptor 

subtype。 ”． Because etorphine interacts e． 

qually w ell with ， 5· and K opioid receptor 

subtypes in nervous tissue· the subclassfi- 

cation of opioid receptor sites in rabbit cerebe1． 

1um aw aiting to be determined using highly 

selective ligand directly to · 5·and K opioid 
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receptor subtypes- 

Ohmefentanyl(oMF)，designed and syn- 

thesized by our laboratory，is a h hly selec- 

tive u opioid receptor subtype agonist【{’ ． In 

Goldstein~ laboratory found that the affinity 

of OM F was the highest among 47 opioid lig— 

ands and the selectivity of OM F for opioid 

receptor was parallel to that of [D—Ala ， 

MePhe 。Gly—ol ]enkephalin (DAGO)and 
was higher than that of sulfentanyl ”． N — 

methyl—N一[7一(I—pyrrolidinyl 一l—oxaspiro(4。5) 

dec一8一y1]benzeneacetamIde(u一69593)and[D— 

penicillamine ． D—penicillamine ]enkephalin 

(DPDPE)are typical ligands for K and 6 opioid 

receptor subtypes． respectively[ 。 ． In the 

present work．using ligands of[。H]OMF． 

[ H]U一6 9 59 3．and[ H]DPDPE，wewent 

further into the subclassification at opioid re— 

ceptar sites in the rabbit cerebellum ． 

M ATER1̂ LS AND M ETHODS 

N ew ZeaIand white adult rabbits of either sex 

wei5hing 2-6士 8 0．5 kg (4= 16)were used- OM F 

and[。H3OMF (2．07 PBq·mol )were produced by 

Shanghai Institute of M ateria M edica an d Shanghai In- 

stitute of N uelear Research， Chines e Academ y of 

Sciences， respectively· E3H]Etorphine (1·11 PBq 

·mol_。，produced by Shanghm Med lcal U niversity) 

was a gift from Professor XU Shao—Fen，Department 

of Neurobiology，Shan ghai M edicai University· Etor· 

phin e was prod uced by Shanghai Institute of M ateria 

Medica，Chinese Academy of Sciences． [ ]u一69593 

(1．77 Pmi ·mo1．。)． New England Nuclear Corp， 

USA． [。H~DPDPE (1．78 PBq·mol )，Amersham 

Corp． U-69593 and DPDPE，Sigma Co． 

Preparation of eerebeltar mem brane protein 

Cerebellum WaS homogenized in 30 vol of ice -cold so．一 

close 0．32 mol ·L一 ． The homogenate was cen- 
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trifoged at l000~g for 10 min． The supernatant was 

recentrifoged at 39 000X for 30 min，and the result 

ins pellet w聃 resuspended in 30 vol of Tris—H C1 buffer 

a 50 mmol·L～ (pH 7．4)． The homogenization and 

centrifugatinn procedures were repeated once． The 

final pellet was re．suspendedin Tris buLr-cr at l0 m8 

·ml-。conce ntration and stored at一 30℃ ． Protein 

concentratiOn$ were determined by the colorim etric 

method． 

Binding study Bindings of ligands([。H]OMF， 

[’H~etorphine_[ H]u一69593，and E'H]DPDPE)were 

measured by incubating 300 pl of the prepared cereb~l— 

iar membranes(1 m8 of protein for H3OMF binding 

study and 2 m8 protein for H]U一69593，[|H] 

DPDPE，and EtH~etorphine binding studied)with 100 

0f buffer containing displacer (unlabeled iMands 1 

vmol·L一 for non·specific binding)or of buffer alone 

(total binding)·100 pl of the tritiated IMand at differ— 

ent concentrations for 45 min at 25℃ ．Incubation was 

terminated by rapid filtration through Whatman GF／C 

fnters．which were washed imm ediately with 3— 5 m l 

portions of ice ·cold Tris buffer- Radioactivity on the 

filters wtt．~determined by Iiquid scintillation counting- 

Sectioltte8 of ~erebe]lum The rabbits were de． 

capitated- The ce tebelin were m ounted on cryotom e 

chucks and ~ozon under powdered dry ice ． The 

mounted cerebella were warmed to 一 20℃ and 10— 15 

pm Coronal secttons were cut and thaw —m ounted onto 

gelatin coated slides．which were sto~ed at一 30℃ ． 

Autorldiography Cerebeliar sections were incu· 

bated in l 00 u1 0fTr拓一HC[buffer 50 mmol·L一 ．pH 

7．4，at 25X3 for 45 min，with[。H]oMF or other triti— 

ated lisands 2 nmol·L一 for total binding- Adjacent 

sections were incubated under the same conditin ns but 

in the presence of unlabeled ligands l ~lnol· L一 for 

determ ination of non—specific binding· The slides 

were washed  sequentiafiy through 6 rinses of Tris 

buffer an d 3 tinses ofdistilled water at 4℃ an d dried jn 

air· The dry t~sue sections were tightly juxtaposed 

against trttium--sensitive film (produced by Beijing In-- 

stitute of Photochemistry)at 4℃ for l2 wk． The 

丘 s were dew top酣 frI Kodak D一19 and fixed in F=5． 

The gray scales of sections of film were ITictt~ured  

by a com puterras sbted densitom eter． Gray scales 

from at leas t 3 different sections in each rabbit w ere 

averaged an d the average vaIue~ obtain ed from 4 rab— 

bi were expressed as ±＆ 

RESULTs 

Binding studies of tritiated lagands Satu— 

ration experim ents were carried out in rabbit 

cerebellar mem branes- Specific binding of 

r H]oMF was proved to be saturated with re． 

spect to increasing radioligand concentrations 

from 0．5 to 10．0 nmol · L一 (Fig lB)． 

Scatchard analysis yielded a 1in ear plot indicat— 

in g an apparently single type of bin ding sites 

with K‘values of 2．2士 1．3 nmol·L and 

B～ values of 69士13 fmol／mg protein =5， 

士 8，Fig 1A)- 

Specific binding of EsH 3etorphine WaS also 
found with Kd=1．0士 0．4 nmol·L— and B 

=16士6 fmol／mg protein =4，i-士8)． The 

characterization of specific bin ding of 

[ H]etorphine was similar to that of 

[ H 30MF，although[-sH 7etorphine bound less 

sites than E3H]OMF did：16／)8 69 fraol／mg 

protein (Fig I)． 

田 

× 

一。 

B．fraol／m~Z protein 

Fl窖I． Specific binding of [IH]OMF (o) ·--d 

[ ]etnrplllBe(●)to rabbit~erebelinr membrane=． 

A l Scatchard plot·B；s．Im+alina ~lllgV~· 

Specific binding sites of[ H]u·69593 and 

[。H 3DPDPE were not found in saturation ex． 
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perim ent under the sam e conditions． Ratios 

of total binding to non-specific binding for 

[ H"]OMF，~SH]etorphine’[ H]U-69593，and 

r H]DPDPE were 4．5，2．6，1．1， and 1．1， 

respectirely· 

Auloradiography For [ H]OMF and 

[3H']etorphine，the gray scales of total binding 

were hisher than those of non—specific binding 

(Tab 1)． For [ H]U一69593 and 

[SH']DPDPE，there were no significant differ— 

ences between tots1 bindins and non—specific 

binding． T he gray scales of specific binding 

(total binding substracted non-。specific bind ’ 

ing)for[ H]OMF’[ H]etorphine’[ H3U一 

69593．and r。H 7DPDPE were 20．2土4．6，8．5 

土2．7，2．0士0．7，and 3．2土 4．3，respectively． 

Tab 1． Gray geale of autorsdiography ot~H]OMF， 

[ ]~torphine，[IH]DPDpI~，and [ ]U一11595 in 
rabbit cerebe]lm ． 111t= d．i士& ‘P> 0．05，‘P< O．01 

non-specific bindlng group 

The autoradiogram for [。H]OMF and 

[。H]etorphine showed clear cerebellar strut— 
tures：the gray matter was intensely labeled’ 

while the white m atter was devoid of labeling．  ̂

The gray matter was more heavily labeled in／1 

[ H]OMF group than that in[。H]etorphine 

group (Fis 2，Plate 1)一 

DI ；cUSS10N 

0ut saturation experiment and autoradio— 

graphic studies showed that the rabbit cerebel- 

lum contained only opioid receptors． Thus 

the rabbit cerebellum may be used for opioid 

receptor preparation to investisate the effect of 

opioida on adenylate cyclase and for tisSUe sup— 

ply to isolate and purify the opioid receptor 

binding protein· 
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兔小脑 阿片受体的特性及其分布 
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(中国科学院上海药物研究所，上海 200031，中国) 

摘要 应用放射配体结合试验和放射自显影研究了 

[’H]羟甲芬太尼([ H]OMF)，[aH]埃托啡(~ZH3Eto)， 

[’H]U 69593和[。H]DPDPE与兔 小脑 的结合特性． 

[’H3OMF和[IH]Eto与兔小脑有一呈饱和性的单位点 

的结合． 它们 的 。分别为2．2士 l_3和 1．0士0．4 

nmol·L_。，B眦 分别为69士1 3和16士6 fmol／mg蛋 白． 

[ ]u 69593和?H]DPDPE与兔小脑无结合． 放射自 

显影显示兔小脑上也仅有[ ]oMF和~H3Eto的结合 

位点分布． 表明兔小脑阿片受体是¨受体亚型． 

关■调 罄里莶 星}埃托啡；脑啡肢-由 }然曼签 
小脑，放射配位体测定f放射自显影 
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