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Homogenates of human luteal tissue bound radioiodinated 1luteinizing hormone

releasing hormone agonist. Specific binding was both time- and temperature-

dependent. Native LHRH and two LHRH agonists competed for binding, whereas TRH,

somatostatin and oxytocin did not, indicating that the binding sites were

specific. The apparent Ka values were 2 x 10’M-1 for both LHRH agonists and
106M-1 for native LHRH. This is the first demonstration of specific binding
of LHRH to human ovarian tissue. No binding could be detected to ovarian tissue

from postmenopausal women.

The hypothalamic decapeptide luteinizing hormone releasing hormone (LHRH) and
its analogues have been shown to exert direct actions on the gonads in a variety
of species jncluding rat (1), pig (2), rabbit (3), cow (4) and chicken (5).
These extra-pituitary actions are likely to be mediated via specific receptors:
such receptors have been demonstrated on rat follicular and luteal tissue (2) and
on both rat (6) and porcine (7) Leydig cells. However, the relevance of these
observations to the human remains uncertain. Since LHRH and its agonists
analogues are used clinically to modify reproductive function (8) it is clearly
of primary importance to determine whether LHRH is capable of acting at sites
other than the pituitary in the human. We report here the detection of specific
binding sites for LHRH on human corpora lutea using radiolabelled 1125 HRH
agonist as ligand. Our findings indicate that human ovarian function may be

directly modified by LHRH and related peptides.

Abbreviations:- LHRH = luteinizing hormone releasing hormone

TRH = thyrotropin releasing hormone, BSA = bovine serum albumin
NSB = non specific binding, Bo = specific binding, TC = total counts
I1gG = immunoglobulin, PBS = phosphate buffered saline, PEG = polyethylene glycol
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MATERIALS AND METHODS

Source of tissue: Human Tluteal tissue was obtained from women undergoing
laparotomy during the Tuteal phase of the cycle (the informed consent of the
patient was obtained for this procedure). The tissue was transported immediately
to the laboratory where it was stored at -40 or -70°C or used immediately for the
binding assay.

Hormones  (D-Ser-t-bub, des Gly NHIO)LHRH ethylamide (LHPH agonist, Hoechst
UKY, TRH and somatostatin were provided by the courtesy of Dr. J Sandow (Hoechst
A.G.) 6-D-2-naphthyl-alanine-LHRH (D-Nal (2)® LHPH) was pravided by Dr. R,
Vickery (Syntex). Oxytocin was a gift from Sandoz labs.

Preparation of 125 71-pjRH agonist

LHRH agonist (LHRH ethylamide) was labelled with 125] using lactoperoxidase
as described previously (6)}. The specific activity of the label was 909 pCi/mg
as assessed by self displacement of binding in isolated rat Leydig cells.

Binding of 125 TI-LHPH agonist
Ovarian tissue was homogenized in 10mM Tris HC1 (0.3M sucrose, 1mM EDTA pH 7.4)

using either a Polytron homogenizer or a glass pestle hand homogenizer. Aliquots
of homogenate were then used for the binding assay. Incubations were carried out
in triplicate in the presence of 1251 HpH agonist (120,000 cpm) and the non
specific binding was determined by incubation in the presence of 10~5M
unlabelled hormone. Incubations were carried out for various times (Fig.2) and
routinely for either 2h at 4°C (Table 1) or 1 hr at 22°C (Fig 1 & 3).
Termination of the reaction was achieved by chilling the tubes on ice before
separation of the bound ligand one of 2 methods; (i) by dilution of the incubate
with 2ml ice cold phosphate-buffered saline (PBS) followed by filtration (with 3
x 2ml washes with PBS) under vacuum through Whatman GF/C filters, which had been
presoaked overnight in 2% BSA to Tower non-specific binding, (Fig 1, Table 1) or
(i1) by the addition of 0.5ml of 0.5% Bovine immunoglobulin (1¢G) and 1 ml 25%
polyethylene glycol (PEG) (Fig.2). After vortexing thoroughly the tubes were
centrifuged at 2000 rpm at 4°C for 15 mins. Padioactivity retained by the
filters or in the pellet was measured in a gamma counter.

RESULTS

Ultrafiltration using membrane filters was compared with PEG precipitation, a
method used previously for the recovery of detergent-solubilized gonadal hCG
receptors (10).  Although both methods enabled specific LHRR binding to be
detected, the standard filtration method for LHRH using Whatman GF/C filters was

found to be less sensitive than PEG precipitation (Fig.1).

Specific binding of LHRH agonist to human luteal tissue was dependent on both
the temperature and duration of incubation (Fig 2). This pattern of binding is
similar to.that reported for rat testicular tissue (9), namely rapid binding
followed by a sharp decline at 37°C and a slower rise to maximal levels at 20 and
4°C.  These binding characteristics presumably reflect changes in stability of

the ligand and/or receptor at these temperatures.
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Fig.1 Comparison of recovery of bound hormone after incubation with homogenates

from 3 corpora lutea {a, b and ¢). The stage of the luteal phase was determined
by histology of hoth luteal and endgmetrial tissue and by peripheral steroid
hormone measurement as described previously (21). Corpora lutea {(a} and {b)
were from the mid-luteal phase and (c¢) from the early luteal phase. Results are
expressed as pg hound (mean + range) at different concentrations of DNA (measured
by method of Burton (22).

The specificity and affinity of the binding sites for LHRH was examined by
testing the ability of unlabelled hormones to compete for binding of ijodinated
LHRH agonist. The apparent affinity constants (Ka) calculated from displacement
curves with LHRH agonisty as tracer were found to be 3 x 107M-1 in 3
separate experiments using 3 different homogenates of human corpus 1luteum
(Fig.3). This value was also obtained for a second LHRH agonist ((D-Nal(2)6)
LHRH), whereas native LHRH gave an apparent Ka of 106m-1 indicating that
the affinity of the binding site was slightly higher for LHRH agonists than the
native hormone. Binding was specific for LHRH and LHPH agonists: neither
oxytocin, somatostatin nor TRH competed for binding at concentrations up to

10000ng (Fig 3).
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Fig.2 Specific hinding of 1251 1ypy agonist (D—Ser-t-Buﬁ-gg§ G]y—NHZ]O)

LHRH ethylamide to human corpus luteum homogenates at different temperatures for
periods up to 4h. The patterns of specific hinding with time and temperature
were similar in 3 separate experiments using different luteal homogenates. Hence
the data have been combined (after normalisation to a plateau value of 4000
pg/50ul to correct for differences in homogenate amounts. Points represent mean
specific binding (Ro-NSB) + ranges.

No difference was found in binding characteristics of fresh and frozen tissue
(Table 1) and no significant binding could be demonstrated to ovarian tissue from
postmenopausal women.

DISCUSSION

These results demonstrate that binding sites far LHRH are present on human
luteal tissue and that these sites are specific for LHPH and related peptides.
Our studies jndicated that for native LHRH, the apparent affinity of binding to
the human corpus Juteum was similar to value reported for binding to the rat
pituitary (11) and gonadal tissue (12). However, these same rat tissues have
apparent affinities for the LMRH aqgonist which are 100- to 1000-fold greater than
that of native LHRH (11, 12). In marked contrast, human ovarian binding sites
had similar affinities for the two agonists and faor native LHRH indicating a
clear species difference.

Our findings are in contrast to a recent report in which LHRH binding to human

luteal tissue was not detectable (13). The reasons for this discrepancy became
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Fig.3 Competition curves for binding of 12571 HpH agonist in the presence of

increasing concentrations of unlabelled LHRH agonisty,
(D-ser-t-Bub-des-GlyNHp10) LHRH ethylamide, LHPH agonistp (D-Nal

(2)6) LHRH, native LHRH, oxytocin, somatostatin and TRH. The figure represents
the mean of 3 displacement curves ohtained from 3 mid-luteal corpora lutea. The
values of Bo for each corpus luteum were 9,500 cpm/75}:1, 4,900 cpm/50p1, and
7,100 cpm/dO}ﬂ.

clear from the data presented here on the nature of the binding site. In order
to detect the presence of a relatively low affinity receptor, it is necessary to
use both a sufficiently high concentration of radiolabelled ligand and a
sufficiently high concentration of unlabelled hormone (10-5-10-6M)  to
assess non-specific binding. Using the method of Clayton and Huhtaniemi (13)
with a lower concentration of both unlabelled (]O‘SM) and labelled (10-50,000
cpm) ligand we failed to detect binding to a homogenate of human luteal tissue.
The same tissue in our own assay specifically bound 37.5pg LHPH agom‘st/pg DNA.
We suggest several possible explanations for the low apparent affinity of
LHRH binding to the human corpus Tuteum. Firstly, the apparent Ka (107M'])
may represent the true affinity of the binding site, in which case its

physiological significance remains uncertain due to the relatively high
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Table 1

Binding of LHRH agonist to fresh CL, the same CL after freezing and to 2
postmenopausal ovaries.

Non specific Total Specific  Total Percentage
binding binding binding counts binding
NSR Bo Ro-NSB TC 100 (Bo-NSB)
TC
Fresh CL 8300+200 1500+300 6700 100,000 6.7%
(41 pg DNA)
Frozen CL 1700+900 280004100 11000 160,000 7.0%
(41 pg DNA)
Postmenopausal  3000+300 2600+200 - 130,000 -
ovary 1(30 ug
DNA)
Postmenopausal  2000+250 2400+300 400 100,000 0.4%
avary 2(25ug
DNA)

Values represent mean cpm + ranges of duplicate estimations. The frozen corpus
Tuteum (CL} had been stored at -40°C for 6 months after the assay of the fresh
tissue.

concentrations which would be necessary to activate the receptor. Secondly, the
true affinity of the receptor may be greater than 107M-1, hut the agonist
and native hormone may be degraded to a similar extent (as suggested for human
placental tissue (14)) giving rise to apparent low affinity binding. Thirdly,
the putative intragonadal factor(s) interacting with such a binding site in vivo
are unlikely to be identical to hypothalamic LHRHY or its agonist. Indeed, LHRH
1ike molecules detected in rat testicular tissue have been shown to bhe
non-identical to LHRH (15,16). Thus, the physiological ligand for such receptors
may well have a greater affinity than either native or LHRH agonist.

In addition to our data showing. specific binding sites for LHRH in human
luteal tissue other groups have reported both extra-pituitary actions of LHPH in
the human, eg on human arrhenoblastoma cells ({17), granulosa cells {18) and
placental cells {19} and the presence of LHRH like activity in extra-hypothalamic
sites (19,20). Our findings add to these data and suggest that an intragonadal

LHRH molecule may exist which may exert direct gonadal actions in the human.

755



Vol. 114, No. 2, 1983 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

Acknowledgements: We thank Mr. G. Menzies for expert technical assistance and

Dr. R.M. Sharpe for helpful discussions. The work was in part financed by MRC
grant number GAZ2 09157SR to TAB.

REFERENCES
1. Clayton, R.N., Harwood, J.P. & Catt, K.J. (1979) Nature. 282, 90-92
2. Massicotte, J., Veilleux, R., lLavoie, M. & Labrie, F. (1980) Biochem.
Biophys. Res. Commun. 94, 1362-1366
3. Koos, R.D., Ahren, X.E.R., Janson, P.0. & Lemaire, W.J. {June 1982) In Progm.
Abstr. Am. Endocrine Soc., Abstr. 395.
4, Milvae, R. & Hansel, W. (1980) J. Anim. Sci. Abstracts 484 p. 306 .
5. Hertelendy, F., Lintner, F., Asem, E.K. & Raab, B. (1982) Gen. & Comp.
Endocrinol. 48, 117-122.
6. Sharpe, R.M. & Fraser, H.M. (1980) Biochem. Biophys. Res. Commun. 95,
256-262.
7. Mather, J.P., Saez, J.M. & Haur, F. (1982) Endocrinology 110, 933-940.
8. Fraser, H.M, (1982) Nature, 296, 391-392.
9. Sharpe, R.M., Fraser, H.M., Cooper, 1. & Rommert, S.F.F.G.(1982) Annals of
New York Academy of Sciences 383, 272-294. :
10.  Dufau, M.L. Charreau, E.H., Catt, K.J. (1973) J. Biol. Chem. 248, 6973-6982
11.  Clayton, R.N. Shakespear, R.A., Duncan, J.A. & Marshall, J.C. ({1979)
Endocrinology, 104, 1484-1494,
12.  Clayton, R.N. & Catt, K.J. (1981) Endocrine Reviews, 2, 186-209 (1981)
13.  Clayton, R.M. & Huhtaneimi, I1.T. (1982) Nature, 299, 56-59.
14.  Currie, A.J., Fraser, H.M. & Sharpe, P.M. {1981) Riochem. Riophys. Res.
Commun. 99, 332-338.
15.  Sharpe, R.M., Fraser, H.M., Cooper, I. & Rommerts, F.F.G. {1981) Nature,
290, 785-787.
16.  Dutlow, C.M. & Millar, R.P. (1981) Riochem. RBiophys. Pes. Commun. 101,
486-494,
17.  Lamberts, S.W.J., Timmert, J.M., Oosterom, R., Verluen, T., Rommerts, F.G. &
De Jong,.F.H. -(1982) J. Clin. Endocrinol. Metab, 54, 450-453.
18. Turek, R.W., Mastroianni, L., Blasco, L. & Strauss, J.F. (1982) J. Clin.
Endocrinol. Metab. 54, 1078-1080.
19.  Siler-Khodr, T.M. & Khedr, G.S. (1981} In Fetal Endocrinology, Movy, M.J. &
Resko, J.A., (eds) 182-210.
20.  Wahlstrom, T. & Seppala, M. (1981) J. Clin. Endocrinol. Metab. 53, 209-212.
21. McNeilly, A.S., Kerin, J., Swanston, 1.A., Bramley, T.A. and Baird, D.T.
(1980) J. Endocrin. 87, 315-325,
22,  Burton, K. (1956) Biochem. J. 62, 315-321.

756



