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SUMMARY : [3H] etorphine, an agonist of u, 8 and < receptors and [3H] ethylke- 
tocy~zocine, a < agonist, bind to one class of binding sites with a same 
maximum number of binding sites on human placental membranes. The pharmacolo- 
gical characteristics and the sensitivity to sodium ions are str ic t ly  identical 
for both ligands and correspond to the pharmacological properties of the < 
receptor. This is also confirmed by the absence of detectab!e specific bin- 
ding for [3H]-(DAIa)Z-(DLeu) s enkephalin, a 8 agonist anC[JH]DHM, a ~ agonist. 
Human placental membranes can therefore be considered as a tissue containing 
a homogenous population of K opiate binding sites. 

INTRODUCTION 

Opiate stereospecific binding sites have been described in human placen- 

tal membranes by using [3H] etorphine (I i . 

In rat brain two types of opiate receptors have been biochemically cha- 

racterized : u and 8 receptors (2,3). Morphine like drugs are more selective 

agonists of u receptors whereas opioid peptides are potent agonists of 8 re- 

ceptors. 

Morphine and enkephalins display a very low af f in i ty  for placental opia- 

te binding sites suggesting that these binding sites do not correspond either 

to u or to 8 opiate receptors (4). 

A recent report (5) provided strong biochemical evidences for the exis- 

tence of another type of opiate receptors in guinea-pig brain which pharmaco- 

logically corresponds to the < receptors previously described (6,7). This 

binding site is relatively insensitive to u and 8 drugs but i t  is known that 

etorphine and some benzomorphans such ethylketocyclazocine are potent ago- 

nists for this site (5). Since etorphine has been shown to interact with the 
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same a f f i n i t y  with u, 5 and ~ receptors (5) we determined the binding charac- 

ter is t ics  of [3H] ethylketocyclazocine, a K agonist, on human placental mem- 

branes. 

MATERIALSAND METHODS 

Preparation Of tissue section 
Human term placentae were collected on ice immediatly after vaginal de- 

l ivery or cesarian section, minced with scissors and washed several times 
with cold Tris HCI buffer (0.05 M, pH = 7.4, 25°C ). All further operations 
were carried out at 4 ° C. The tissue was freed from blood vessels and connec- 
t ive tissue and homogenized in 5 vol Tris HCI buffer (0.05 M, pH = 7.4) with 
a polytron (20 % maximal speed : 20 seconds). The homogenate was centrifuged 
at 1000 g for 10 minutes and the supernatant f lu id  was spun at 100,000 g for 
30 minutes ; the result ing pel let was washed once and spun again for an ad- 
dit ional period of 30 minutes at 100,000 g. The f inal pel let was homogeni- 
zed and then diluted with Tris buffer (0.05 M, pH = 7.4, 25 ° C) to give a 
f inal protein concentration of about 1 mg/ml. 

Bindi~assay 
Placental membranes (0.8 mg protein) were incubated with [3HI ligands, 

always in quadruplate, at 37 ° C for 30 minutes. Non specific binding of [3HI 
ethylketocyclazocine was measured with 10 -6 M of ketocy§lazocine while 10 -6 M 
levorphanol was used for [3HI etorphine, [3HI DHM and [~H] (DAla)2-(Dleu) s en- 
kephalin binding. At the end of the incubation time the reaction mixtures were 
f i l te red under reduced pressure through Whatman glass Fiber disks (GF/B) and 
washed with 10 ml of ice cold Tris buffer (0.05 M, pH = 7.4, 25 ° C). The f i l -  
ters were dried and counted in 10 ml of toluene sc in t i l l a t i on  cocktail. 

Protein concentrations were estimated by the method of Lowry and al 
(8). 

RESULTS AND DISCUSSION 

The Scatchard analysis of [3H] etorphine binding to human placental 

membranes (f ig 1 A) gives a l inear plot suggesting a single class of binding 

sites (K D = 0.69 ± 0.15 nM; BMa x = 66 ± 13 fmoles/mg protein). However a re- 

cent report (5) indicates that this ligand binds with the same a f f i n i t y  to u, 

5 and K receptors. 

[3HI ethylketocyclazocine, a K agonist, binds also to a single class of 

binding sites on placental membranes(K D = 0.33 ± 0.07 nM) ( f ig 1 B) with a 

maximal number of binding sites (BMax) (Table i) which is not s ign i f icant ly  

di f ferent from that observed with [3HI etorphine, 

The relat ive potency of opiate and opioid peptides to displace either 

bound [3H] etorphine or bound [3H] ethylketocyclazocine is the same (Table 2), 

The agonists for u receptors such as morphine, fentanyl, oxymorphone or for 

5 receptors such as enkephalins derivatives display a very low a f f i n i t y  for 
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Fig. 1 : Scatchard plots of specific [3HI etorphine binding (A) and specific 
[3H] ethylketocyclazocine binding (B) to human placental membranes. 
Each value is the mean of quadruplate determinations. The experi- 
ment shown in representative of 5 such experiments. 

[3H] etorphine and [3H] ethylketocyclazocine placental binding sites. In con- 

trast benzomorphan analogs : cyclazocine, ethylketocyclazocine and pentazocine 

are strong inhibitors of [3H] etorphine and [3HI ethylketocyclazocine binding. 

Table 1 

Binding characteristics of [3H] etorphine, [3H]ethylketocyclazocine, 
[3HI dihydromorphine and [3H](DAla)2-(DLeu)~-enkephalin to human placental 

membranes. 

Iritiated ligands 
Equilibrium 

dissociation 
constant (nM) 

Maximal number 
of binding sites 

BMa x (fmoles/mg protein) 

Etorphine 

Ethylketocyclazocine 

Dihydromorphine 
(0.1-5 nM) 

(DAla)2-(DLeu)S-enkephalin 
(i-I0 nM) 

0.69 ± 0.15 (n=(5) 66 -+ 13 

0.33 _+ 0.07 (n:5 i 54 ± 12 

no detectable specific binding 
(n=3) 

Results are expressed as mean ± s.e.m., n indicated the number of 
separate experiments. 
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Table 2 

Inhibition of [3H] etorphine and [3H] ethylketocyclazocine binding 
by various opiates and opioid peptides. 

Drugs [3H] ethylketocyclazocine [3HI etorphine 

Cyclazocine 1 1 

Etorphine 1~69 ± 0,37 1,15 ± 0~05 

Ketocyclazocine 1.90 ± 0.14 1.35 ~ 0.39 

Naltrexone 2.53 ± 0.11 2.51 ± 0.26 

Nalorphine 5.09 ± 0.77 4.53 ± 0.95 

Levorphanol 12.7 ± 0.5 14.6 ± 1.0 

Naloxone 15.8 ± 0.6 16.8 ± 4.2 

Pentazocine 21.8 ± 2.1 19.4 ± 4.2 

Fentanyl 166 ± 17 127 ± 11 

Morphine 210 ~ 17 204 ± 5 

Oxymorphone 240 ± 23 150 ± 12 

(DAla)2-LeuS-enkephalinamide 810 ~ 84 1,900 ± 102 

(DAla)2-MetS-enkephalinamide 1,168 ± 383 660 ± 72 

(DAla)2-(Dleu)S-enkephalin 6,380 ± 918 5,990 ± 465 

Meperidine 5,526 ± 1,098 1,220 ± 122 

Binding assays were performed at 37 ° C for 30 minutes in the presence 
of [~H] etorphine or [3HI ethylketocyclazocine (1 nM). The IC50 values were 
calculated by linear regression from log-probit plots where each drug was 
checked at five concentrations in four seParate experiments. The IC50 values 
are given relative to cyclazocine which were respectivalv 5.2 ± 1.15 nM for 
[3HI ethylketocyclazocine binding and 2.6 ± 0.5 nM for [~H] etorphine binding. 

The sodium ions (100 mM) depress [3H] etorphine and [3H] ethylketocy- 

clazocine binding but the inhib i t ion is less important than that observed for 

u receptors (9). Potassium ions are without ef fect  between 0 and 50 mM then 

they s l igh t ly  depresse binding of both ligands at 100 mM. 

As shown in f ig  2, the sodium decreases in the same manner [3H] etorphi- 

ne and [3H] ethylketocyclazocine binding. These results c lear ly show that [3HI 

etorphine and [3H] ethylketocyclazocine bind to the same class of binding s i -  

4 
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Fig. 2 : Effect of sodium and potassium ions on the stereospecif ic binding 
of [3HI etorphine ( ) and [3H] ethylketocyclazocine 
( . . . . . . . . . . .  ). Human placental membranes, suspended in TRIS-HCl 
buffer with or without sodium or potassium at various concentrations 
were incubated at 37 ° C for 30 min ei ther with I nM [3HI etorphine or 
with I nM [3H] ethyl ketocyclazocine. Specific binding is expressed 
as per cent of control measured in Tris-HCl buffer. Upper curves : 
potassium ; lower curves : sodium ions. 

tes on human placental  membranes. As a matter  o f  f a c t ,  a mixture of  the two 

l igands gives a s im i l a r  number o f  binding s i tes  wi thout  any a d d i t i v i t y .  (Un- 

publ ished data) .  

The pharmacological c h a r a c t e r i s t i c s  o f  t h i s  binding and i t s  low sens i t i -  

v i t y  to sodium ions are in good agreement wi th the cha rac te r i s t i c s  o f  a ~ re -  

ceptor  (5,9) -These resu l t s  are confirmed by the absence o f  detec tab le  spe- 

c i f i c  binding fo r  [3H] dihydromorphine, a ~ agon is t ,  and [3H] (DAIa) 2- 

(Dleu) 5 enkephal in,  a se lec t i ve  8 agonis t ,  in the range of  concentrat ions 

reported to achieve the sa tu ra t ion  o f  respec t i ve l y  u and 8 opiate receptors 

(Table 1). The present work demonstrates tha t  human placental  membranes con- 

ta in  a homogenous populat ion of  op ia te  binding s i tes  which has a l l  the cha- 

r a c t e r i s t i c s  o f  kappa receptors .  



Vol. 101, No. 1,1981 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

Acknowledgements 

The authors wish to thank Y. Audigier for helpful discussion. We are in- 

debted to Pr. G. Pontonnier and collaborators for providing human placenta. 

REFERENCES 
1. Valette, A., Pontonnier, G., and Cros, J. (1979) FEBS Lett. 103, 362-365. 
2. Chang, K.J., and Cuatrecasas, P. (1979) J. Biol. Chem. 254, 2610-2618. 
3. Chang, K.J., Cooper, V.R., Hazum, E., and Cuatrecasas, P. (1979) Mol. 

Pharmacol. 16, 91-104. 
4. Valette, A., Reme, J.M., Pontonnier, G., and Cros, J. (1980) Biochem. 

Pharmacol. 29, 2657-2661. 
5. Kosterl i tz,  H.W., and Paterson, S.J. (1980) Proc. R. Soc. Lond. B. 210, 

113-122. 
6. Hutchinson, M., Kosterl i tz,  H.W., Leslie, F.M., Waterfield, A.A. and 

Terenius, L. (1975) Br. J. Pharmac. 55, 541-546. 
7. Martin, W.R., Eades, C.G., Thompson, J.A., Huppler, R.E., and Gilbert, 

P.E. (1976) J. Pharmacol. Exp. Ther. 197, 517-532. 
8. Lowry, O.H., Rosebrough, M.J., Farr, A.L., and Randall, R.J. (1951) J. 

Biol. Chem. 193, 265-275. 
9. Kosterl i tz,  H.Wo, and Leslie, F.M. (1978) Br. J. Pharmac. 64, 607-614. 


