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SUMMARY 

Competition for luteinizing hormone-releasin 
% 

hormone (LH-RH) receptor sites by 
the inhibitory analog [D-Phe 2, D-Trp3, D-Phe ]-LH-RH and by the superactive 
stimulatory analog CD-Trp6]---LH-RH was observed in adenohypophysial homogenates 
incubated at 4OC. Competition for LH-RH binding sites was less evident with 
adenohypophysial plasma membranes. The binding affinities of these analogues 
to LH-RH pituitary receptors can explain at least in part their respective 
action in blocking ovulation and in inducing a greater release of luteinizing 
hormone and follicle stimulating hormone than the parent hormone. 

The mechanism of action of LH-RH in inducing LH and FSH release from 

the pituitary gland is not completely clear, but the first step may be the 

binding to the pituitary receptors. Several antagonistic analogues of LH-RH, 

injected on day of proestrus, are able to inhibit the LH surge and block 

ovulation in rats (1 ,2) and in other mammals (3). Thus CD-Phe’, D-Trp3, 

D-Phe6]- LH-RH, one of the best antagonists, injected either at 9 a.m. (1.5 

mg/rat), or at noon (1 mg/rat), suppressed ovulation in proestrous rats by 

67% and 70%, respectively (4). On the other hand, stimulatory superactive 

analogues of LH-RH have the capacity to cause a prolonged increase in the 

release of LH and FSH. For instance, [D-Trp6] -LH-RH is 21 and 13 times 

more active in LH and FSH release, respectively, than LH-RH in the immature 

male rat assay (5). The mechanism of action of these analogues of LH-RH is 

a 1 so unknown. Because these peptides could modify the binding of LH-RH to 

Abbreviations: LH-RH, luteinizing hormone-releasing hormone; LH, luteinizing 
hormone; FSH, follicle stimulating hormone; APM, adenohypophysial plasma 
membranes. 
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Fig.1: Uptake of lz5 I-LH-RH by rat anterior pituitaries. The tissues were 
incubated with 27000 cpm of 1251-LH-RH for 30 min at different 
temperatures. Each bar is the mean of 4 replicates. Bacitracin: 
0.5 mg/ml of medium. Open bars represent the total uptake of 125i- 
LH-RH and the shaded bars the uptake after subtracting the blank 
values. 

the pituitary receptors, we have studied the in vitro effect of the two typical 

analogues mentioned above, on the binding of 
125 I-LH-RH to pituitary in homo- 

genates or in purified APM obtained from female rats. 

METHODS 

The anterior p.ituitaries were homogenized in Hepes buffer (mM:NaCl, 137; 
KCl, 5; Na2HPD4, 0.7; N-2 Hydroxyethylpiperazine-N-2-ethane sulfonic acid, 25; 
MgC12, 5; sucrose, 300) or cut into slices. The homogenates or slices were 
placed in glass tubes (10 x 75mm) coated with a solution of 1% gelatin. Each 
tube contained homogenate or slices equivalent to one pituitary in 0.5 ml of 
buffer and 25 pl of 4.5 nM 125i-LH-RH (300 pCi/pg). LH-RH was iodinated 
following the lactoperoxidase method described by Arimura et a].(6). The tubes 
were incubated for 30 min at different temperatures (4, 23, and 37OC) with or 
without Bacitracin (0.5 mg/ml), a compound that inhi’bits the in vitro degrada- 
tion of LH-RH (7). Tubes without tissue containing only 25 p1 of iodinated 
LH-RH were used as blanks. The incubation was stopped by adding 2 ml of the 
same cold buffer and centrifuging immediately. After washing the slices or 
the pellet of homogenate twice and discarding the supernatant, the radioacti- 
vity was counted in a gamma counter. The results were corrected by subtracting 
the blank values. 

To prepare APM, 100 anterior pituitaries obtained from 15 clay ovariectomized 
adult rats were homogenized in 0.3 M sucrose, 10 volumes (w/v), and centrifuged 
at 850 g for 12 min in a refrigerated centrifuge. The pellet was resuspended 
in an appropriate volume of 0.3 M sucrose and adjusted with 2.0 M sucrose to 
1.58 M. Aliquots of this suspension were transfered to Spinco SW27 tubes and 
covered with a layer of 0.3 M sucrose. After centrifuging at 80000 g for 1 h, 
a band containing the membranes was obtained in the supernatant. This fraction 
was collected, diluted with distilled water to 0.3 M sucrose concentration and 
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Fig.2: Effects of LH-RH and its analogues on the binding of ‘251-LH-RH by 
pituitary homogenates. The anterior pituitary was homogenized in 
Hepes buffer pH 7.2. The homogenate equivalent to 1 pituitary in 
0.5 ml was incubated with 25 ul of a solution 4.5 nM of ‘25l-LH-RH 
(300 uCi/ug) pr 30 min and at 4’C in presence of LH-RH, CD-Phe2, 
D-Trp3, D-Phe ] -LH-RH, or [D-Trp6]-LH-RH. Each point represents the 
average of trip1 icate experiments. 

centrifuged again at 1000 g for 12 min. The pellet was washed once with 0.3 
M sucrose and then with 1 ml of 0.17 M NaCl plus 3 ml of 0.2 M NaHCO 
(8). The final pellet contained a high concentration of membranes ( 5-80%) as ? 

pH 7.8 

was confirmed under the electron microscope. Aliquot; of APM containing 50 ug 
of protein were incubated for 30 min at 4OC with 251 LH-RH and cold LH-RH or 
its analogues, as described above. 

When pituitary homogenate and slices were incubated without Bacitracin 

the bound tracer was only observed in the tubes incubated at 4’C, indicating 

that the LH-RH was degraded to a greater extent at 23’C and 37’C (Fig.1). HOW- 

ever, binding of 1251-LH-RH was observed at all temperatures studied when 

Bacitracin was added to the incubation media (Fig.1). These results demon- 

strated that Bacitracin can inhibit the in vitro degradation of LH-RH by the 

pituitary gland, as it does in brain tissues (7). The best experimental 

conditions for the binding of iodinated LH-RH were found to consist of the 

incubation of homogenate with Bacitracin for 30 min at 4OC. Under these 

conditions the effect of LH-RH analogues on the pituitary binding for 125,.. 
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Fig.3: Effects of LH-RH and its analogues on the binding of lz51-LH-RH by 
APM. Fift ug of APM protein was incubated with 25 ul of a solution 
5 nM 

2 
f 12xl- - LH RH in pre ence of either LH-RH, 

D-Phe I-LH-RH, or [D-Trp ]-LH-RH for 30 min at 2 B 
D-Phe2, D-Trp3, 
oc. Each point 

represents the average of triplicate experiments. 

LH-RH was tested. The homogenate was incubated with 25 pl of iodinated 

LH-RH (5 nM), in the presence of 25 ~1 of different concentration of either 

cold LH-RH (5 to 80 nM), or [D-Trp6] -LH-RH or [D-Phe2, D-Trp3, D-Pheq -LH- 

RH (10 to 1000 nM). As shown in Fig.2, LH-RH competed for the receptor sites 

with the tracer, depending on cold hormone concentration in the incubation 

media. Both analogues, at the same concentration as LH-RH, displaced the 

1251-LH-RH from the receptor sites to a greater degree than did the parent 

hormone. 

Displacement of iodinated LH-RH by cold LH-RH in the APM was less than 

that in the homogenate (Fig.3). Competition by LH-RH in the APM was less 

than that produced by b-Phe2, D-Trp3, D-Pheq -LH-RH, but greater than that 

by [D-Trpq - LH-RH (Fig.3). The difference in patterns observed in the homo- 

genate and in the APM could be explained by the unique receptor sites for 
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LH-RH that exist in the APM, in contrast to the homogenates where other 

cellular structures, such as granules (9), which also can bind 1251-LH-RH 

may be present. Although we have estimated the number of binding sites and 

the affinity constant for binding of LH-RH by APM (lo), it could not be 

excluded that during the preparation of APM the LH-RH receptors were partially 

destroyed. Both the agonist and antagonist used in this study have the 

capacity to displace LH-RH and also probably have a higher binding affinity 

than LH-RH for its pituitary receptors. Thus, the greater and longer-acting 

effect of the superactive analogues of LH-RH could be due to that property. 

Similarly, the blockade of the ovulation induced by several antagonists of 

LH-RH may be explained by the same mechanism of binding to LH-RH pituitary 

receptors. In this way these inhibitory analogues are able to suppress the 

physiological release of gonadotropins responsible for ovulation. 

ACKNOWLEDGEMENTS 

This work was supported by NIH grant HDO6555 (AA), Contract HD-6-2841 
(AVS), USPHS grant 07467 (AVS), and the Veterans Administration. 

1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

REFERENCES 

Corbin, A., and Beattie, C.W. (1975) Endocrine Res. Comm. 2, l-23. 
Vilchez-Martinez, J.A., Coy, D.H., Coy, E.J., Arimura, A., and Schally, 
A.V. (1876) Endocrine Res. Comer. 3, 231-241. 
De la Cruz, A., Coy, D.H., Schally, A.V., Coy, E.J., De la Cruz, KG., 
and Arimura, A. (1975) Proc. Sot. Exp. Biol. Med. 149, 576-579. 
Coy, D.H., Vilchez-Martinez, J.A., and Schally, A.V. (1977) Peptides, 
1976 Proceedings of the 16th European Peptide Symposium, Wepion, 
Belgium (A. Loffet, Ed.) pp. 463-468, Editores d l’universite de 
Brussels, Brussels. 
Coy, D.H., Vilchez-Martinez, J.A., Coy, E.J., and Schally, A.V. (1976) 
J. Med. Chem. 19, 423-425. 
Arimura, A., Sato, H., Kumasaka, T., Worobec, R.B., Debeljuk, L., Dunn, 
J and Schally, A.V. (1973) Endocrinology 93, 1092-1103. 
Mc;(elvy, J.F., LeBlanc, P., Laudes, C., Perrie, S., Grimm Jorgensen, 
Kordon, C. (1876) Biochem. Biophys. Res. Commum. 73, 507-515. 
Meldolesi, J., Jamieson, J.D., Palade, G.E. (1971) J. Cell. Biol. 49, 
109-129. 
Sternberger, L.A., and Petral i, J.P. (1975) Cell. Tiss. Res. 162, 141- 
176. 
Pedroza, E., Vilchez-Martinez, J.A., and Hoffman, E.O. (1977) Program 
of 59th Meeting of Endocrine Society, Abstract 167, p. 140. 

238 


