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Abstract. The inhibition of growth of various hormone-
dependent cancers by analogs of luteinizing hormone-releasing
hormone (LH-RH) may be exerted in part through receptors
for LH-RH present on tumor cells, but the direct mode of action
of LH-RH agonists and antagonists is still not completely
understood. The aim of this study was to investigate the
effects of agonist [D-Trp¢]LH-RH and antagonist Cetrorelix,
administered s.c. at a dose of 100 pg/day for 3 weeks on the
binding characteristics and subcellular localization of receptors
for LH-RH in OV-1063 human epithelial ovarian cancers
xenografted into nude mice. Using radioligand binding studies,
following in vitro desaturation, we demonstrated the presence
of specific, high affinity binding sites for LH-RH in both cell
membrane and nuclear fraction of OV-1063 tumors. Treatment
with Cetrorelix, but not [D-Trp*|LH-RH, caused about 60%
reduction (p<0.01) in tumor volume and weight. [D-Trp¢]LH-
RH decreased the number of LH-RH receptors on OV-1063
tumor membranes by 44% after 14 days (p<0.01), and the
concentration of receptors remained at that level on day 21.
The maximal binding capacity of receptors for LH-RH in
the nuclei was significantly higher (p<0.05) after 3 weeks of
treatment with [D-TrpS]LH-RH. Cetrorelix decreased the
concentration of membrane receptors for LH-RH by 53%
(p<0.01) after 14 days and the levels on day 21 were even
lower, showing a 70% reduction (p<0.01). In contrast, the
number of LH-RH binding sites in the nuclear pellet was
significantly increased (p<0.01) by Cetrorelix at that time. Our
results demonstrate for the first time that the down-regulation
of LH-RH receptors on the cell membranes of OV-1063 human
ovarian cancers after therapy with antagonist Cetrorelix or
agonist [D-Trp®]LH-RH is associated with an increase in
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receptor concentration in the nuclei. These phenomena could
be related to the internalization and subcellular translocation
of receptors in these tumor cells.

Introduction

The hormonal actions of luteinizing hormone-releasing
hormone (LH-RH) and its analogs are mediated by high
affinity receptors for LH-RH found on pituitary gonadotrophs
(1-3). In addition, specific receptors for LH-RH are also found
on breast, ovarian, endometrial and prostatic cancers (1-12).
The function of these receptors is not completely elucidated,
but it has been suggested that locally produced LH-RH may
be involved in the proliferation of LH-RH receptor-positive
cancers (1-3,9,12-16). The existence of an autocrine/paracrine
loop based on LH-RH in prostatic, endometrial, breast and
ovarian cancers has been proposed (9,12-15). Various studies
demonstrated that LH-RH receptors on tumor cells can mediate
direct antiproliferative effects of LH-RH agonists, antagonists
and cytotoxic LH-RH analogs in vitro and in vivo (1-3,7-9,
11-20). In the case of ovarian cancers, 78% of surgically
removed tumor specimens (6,8) as well as EFO-21, EFO-27
and OV-1063 human ovarian cancer cell lines express LH-I_?.H
receptors (7,11,12). The expression of mRNA for LH-RH
and LH-RH receptors in these cell lines was also reported
(9,12,16,21). Studies in vitro indicate that the agonist [D-Trp]
LH-RH and antagonist Cetrorelix can reduce proliferation of
ovarian cancer cell lines in culture (7,9,11,16). It was likewise
shown that Cetrorelix binds to LH-RH receptors on OV-1063
and EFO-21 cells in vitro (7,11). Various experimental results
demonstrated that LH-RH analogs and their cytotoxic
conjugates inhibit growth of OV-1063 human epithelial ovarian
cancers in nude mice (2,3,7,17-19). Recent studies revealed
that treatment with LH-RH antagonist Cetrorelix induces a
down-regulation of pituitary LH-RH receptors, which was
previously thought to occur only with LH-RH agonists (22,23).
Molecular biology analyses also showed a major reduction
in the levels of mRNA for pituitary LH-RH receptors after
administration of Cetrorelix (23). On the basis of these
observations, it was important to determine whether chronic
treatment with LH-RH agonists and antagonists could also
decrease the concentration of LH-RH receptors on tumors.
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Suveh o modulation of bamding sites for LH-RI and 0 the
expression of the LH-RH receptor pene in human ovarias
carcer and other wmoes produced by LH-RH analogs might
be relared (o tumos inhibirion,

Thus, in this study we investigated the presence and sub-
cellular lecahzation of baading sites for LH-RI in OV 063
human epithchal avanan cancers xenografted nte nude mive.
The purpose of this study was alsa 1o examine whether agonist
|D-Tep" LRI and antagenist Cetrorehy adminisiered s.c.
at n dose of 100 ppddsy per animal for three weeks would
affect the birdiing charactesistics of receplors for LH-RH an
cell membrane and i nuelel of OV-1063 wmoss. The pattern
of changes in the levels and lecalization of LH-RH recepioss
mght provide further imsight into the mechasism of action of
these analogs on ovarian and other cancers,

Materials and methods

Peptides and chemicals. Agomestic analog [D-Trp? [LI-RH (1,22
was supplied by Debiopharm S.A {Lausanne, Switzerland).
LH-RH antagonist Cetrorelix (SB-75) (1,2) was made by
ASTA Medrea (Frankfurt wm Miun, Germany) as Celrorelix
acetate (D-20761). Radinismope '*[-labeled sodinm was
purchased from Amessham Pharmacia Biotech (Piscataway,
NI1 Al ether peprides and chemicats. unless atherwise
meationed. were oblained from Sigma (8t Louis. MO),
Bachem (Tomance, CA). R&D Systems (Minteapulis, MN)
or Calitornia Pepride Research, [nc., (Napa, CA).

Awmeals, Female athymic nude mice (Nor nwine), 5.6 weeks
old on arrival, were obtained from the Frederick Cancer
Research Faciiity of the Natsonal Cancer Instiste (Frederick,
MD) and hessed and fed as described previousty (18,191 Al
ammat studies were conducted in accord with mstitutional
cthical gundelmes or the care and use of experimental animals,

Cell line anid tumors, Human epithelial ovarian cancer cell line
OV-1063, which onginated from & metastatae papillary evst-
adenocarsinema of the ovary in a S7-year old wosman (17,18),
was oblmned from the Amencan Type Culture Coliestion
(ATOC, Manassas, VAL 1t was prown in RPMI 1640 medium
{Giben, Grard Island, NY) wuh supplements (18,19) Xeno-
prafis were initated by s.c. {subcutancous) injection of
Ix0' cells into the right Gunks of several nude mice.

I vive studies. Tumoss resulting afler 4 weeks were aseplically
desseetedt mud mechanicatly minced; 1 mm?® picces of tumor
tissue were transplanted s.c. By tracar peedle inta female
mice is described (18,19). The experiments were started one
week atter transplantation with mice beaning 20-30 mm'
tumors. In experiment | the mice were devided into 2 groups
that received the follewing rearment: groip | {comtrols), salive
only (10 animalsy; groap 2, agonist [T Tep"|LH-RH at o dose
of 100 pgiday/animal s.c. (13 amimals). In experiment 2
the mice were wlao divided im0 2 groups thit recetved the
following treatment group | (controlsy, safine anly (9 animats),
group 2, antigontst Cetrorelix at 2 duse of 100 gaddaviammal
s (ET animais). Tumors were measured once o week withy
microcalipers, and tumor volume was caleulared as lenpth x
width & height x 3236, Body weight wis measured weekly,
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In votl experiments the treatment was contunued for 3 weeks,
however 4-5 mice in each experiment were sacrificed belore
{day ™ and L4 days after the initiation of teatment 1o collect
tumor sampies. Thus. dusing and i the end of the ekperiments,
for wemor removal, animals were anaestletized with methexy-
Hurare (Metofine; Pitman-Moore, Mundelein, 115 and
sacnficed by decapitution. Tumors were removed. cleancd
and frezen on diy ice and thes stored at =70°C wnnl analyses
of LHCRH receprors.

Propavaron of tanior coll membranes and meclei Preparanon
of membranes for reeeptor studies was performed zs deseribed
previcusly (10223 Briefly, the tumors were thawed and
cleaned, thes cach sample were cut in half. One hall was
homoegenized in S0 mM Tris-HC! bufler (ph 7 4) supplemented
with protease mhibitors vsing an Ultea-Tuorrax fissee fome-
genizer (KA Waorks, Wilmington, NCY an jee. The homo-
penate was geptntuged at 300 x ¢ for 10 min at 4°C 1 remave
nuctear debris and hipul fyer “The supersatant contaming the
crude membrane fracton was uitracentnfoged (Beckman 18-
SOM} twice st 70,000 x g for 50 min at 4°C afier resuspending
in fresh butfer. The final pellel was resuspended in homao-
genization baffer and stored at -80°C unnl assayed. Protetn
concentratiens were determined by the method of Bradfond
124y wsing a Bi-Rad protein assay kit (Bio-Rad Laboratories,
Hercules, CA), The ¢rude nuclear pellets were preparcd from
the ether half of the twmir samples as desertbed (2371 with
some maodificanions. Brielly. the samples were homogenized
m 30 mM Tris-HCE bulfer (pll 7.4) using a teflon glass
hemogentzer (Glas-Col. Terre Haute, IN). The homogenate
was tiltered through 2 Javers of nylon gasze and centnfuged
at 800 x g for 10 min ac 4 °C. The peller was resuspended and
washed twice with fresh homuogenization huffer then stored
at -T0°C annl assaved. DNA content n each wmor nuclea
preparstion was defermiaed by the method ¢f Labara and
Patgen (20},

Radiahgand hendiny sondies, Radioodinated derivanves o
[D-TrpfILH-RH were prepared by the chloramine-T method
ad punifeed by reverse-phase HPLC in our laboratery (220,
EH-RH receptor binding assays were carried out a8 reported
(1022} wsing @0 cire Ygand competition assavs based oo
Minding of P51 D-Trpt)LH-RH as radieligand to tumer
membrane aned neclear fractons. This radioligand shows high-
affinity binding to rat pitgitary and human breast. prostate,
and other cancers and was well-characierized previously
(4-0.10.11.22). Since certain portun of LH-RH recepiors may
remain vecopied by the LH-RH analogs after an o vive
administration, desaturavon of LH-RE receptors i virvo,
wiis alsa performed using 0.2 M MnCE, as chaonopie sgenl
fellowing the preparation of tumor fractinns 1223 After i vireo
desituration. membrane and nuclear Iractions were incubated
in duplicate or inpheute with &0-80.000 cpm | “1)ID-Tep?|
LH-RI and increasing concenteations 410 '7-10° M) of nan-
radicactive peptides as competiters 1na wotal volume of 150
of binding buffer, At the end of the incubations, 125 pl
aliquots of suspension were transfesred onto the top of [ ml
of we-cold binding buffer continning 1.5% bovine serum
albumin i siliconized polvpropylene microcentrifuge tbes
(Sigma}, The tubes were centifuged ar 12,000 x 2 for 2 min
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Table 1 Eftect of treatment with agomst {0 Trp ]LH-RH anc antagonist Cetrorelix on the weight and volume of OV-1063
human epitlelial ovisian cuncers and budy weights of tumor bearing nude mice.

Tunsor volume, mm*

Body weight (g}

Treament Initsal Fial Tumor weighl (mg)
Expenment |
Cemrol 11,3303 L8T79£325.0 2609.4:4411.7 26353120
[ D™l RI 30.840.5 12835.34345.8 1987.92597.2 238017
Laperment )
Comrol 20782 L6000 312578 2312423487 23.4%1
Cetrozel 2110 1044 9287 44 25712

S84 TELO7.T7:

The resulis are mean + SEM, “p<((H va. cantrol by Duncan's new muitiple range test.
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at 4°C (Beckman J2-21M ), Supersiatants were aspirated and
the bottems of the tebes containing the peliet were cut off and
covnted 10 a gamma counter (Micnsnedie System, Huntsville,
AL)

Analysis of experimental dava. Specitic ligand-binding
capacttzes and affinities wese calealaed by the Ligand-PC
computer:zed curve-fiting program of Munsen and Redbasd
1270 To determune the types ol receptor binding, equilibriom
dissecrsion eonstants (K; values), and the maximal dnxhing
capacity of receptors {B_,,), LH-RH binding datu were also
analyzed by the Scatchard method (28}, Statistical analyses
were performed wing a computes sofiware (SipmaSta, Jaadel,
San Rafacl. CA) p<0.05 was accepled as a statistically
ssgmificant dsfferenve. Sigmalfot graphing program (fundel,
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Fgire 2 Tamee volumes tn nude mace beanng OV-1063 kaman epathelial
avirian canver (o, coatinl) duning 1he treatment with LI-RH antagonis
Cerrorelin (m) adminisiered s.¢ac 3 dose af 100 ug'day per animal Verticy
tars repeesent SE pa 01 v, control.

San Rafael, CA) was esed 1o visualize experimental data 2nd
to prepare figures.

Results

Effect of LH-RH analeys on the growth of OV 063 luman
epithelial avarian cancers in nude mice. The effects of
nearment with 1LH-RH agonist [D-Trp*]LH-RH and antagonist
Cetrorelix on tody and tumor weights i nude mice implanted
s.¢oowith OV 1063 human epithelial ovarian cancer celis as
well as initial and finat tumor volumes, ire shown i Table [
Changes 10 tumor volumes in experiments | and 2 are
iHustezted in Figs. | and 2, respeetively. In expeniment |, the
average tumer wesghts and volumes in the group receiving
[B-Tep|LH-RH were reduced, but the differences from
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Table 11, Effect of dmty ijectons of [D-Trp? JLH-RET (100 g
per aninal; x.c.; on banding charucteristies of 1H-RE neceptocs
in the membrane and nucler of OV-1063 human cpithelial
QVUTHIN Cancers

Membrine receptors Nualeas seceplors

Days of K, B, (fouol Ky B, ., (fimol!
treutment (nM)  mg protein) (M) mg DNA)
Conirol

(MDay ) V142319 67332374 4244199 68.72+12.]
Treated

Day 14 834220 37832609 3084187 7944235

Day 21 693227 412,7222.3" 5024201 9874912

Values are speans £ SEM. p=<0.G5: 'p<0.01

the controls were aol ssgnificant statlstscaliy (Tabkle 1) In
experiment 2 the growth of OV-1063 human epithelial ovaran
cancer in animals treatedt darly with Cetrorehx was significantly
[p=0.01) intubited within 7 days from the starl of the
experiment {Fig. 21 After 3 weeks, the avernge tamor weijghts
and velumes in the group receiving Cetroreliy were reduced
by wbout 6048 (p<001) compared t the control greap (Table [)
{Fig. 2). There were no significant differences in body
weights between treated and control groups at the end of the
caperiments

Characresistics of recepsers for LH-RI after tecatnient with
agonist [ D-Trp? JLH-RH. The characteristics of binding of
(1D Trp*ILH-RH 10 the membrane recepters on OV-1063
tumer cells following e wire desaturation wese determined
using higand competition assays. The computerized non-linenr
curve fitting and the Scatchard plot analyses of (he bindiny
data indicated that in membranes of untreated OV- 103
wmors, labeled peptide was hound to a single class of
high affimty, low capacity binding sites (K,=9,1421.9 aM:
B.,,=6733237.4 fmollmg membrane protein) (Table 1), Daily
imjections of ID-Trp"JLTERI produced & significant (p=i01)
decrease i the oumber of LH-RTI binding sites 14 days after
initiation of teeatment (Table . The reduction in the Jevels
of membrane receptors was in the same runge on day 21
{Fig. 3. High affinsty binding sites for L1-RH were also found
m the crude nuciear peller of OV-1063 tumers Befure the
Instiation of treatment (day O tumoe aucler receptors exhibied
3 mean dissncialien constant (K3 of 4.2340.9% oM and a
meitn maximal bindhag capaesty (B, 3 of 6825121 fml/mg
DNA (Table 111, anafyzed by complete displacement, Treatment
with |D-Trp"{LH-RH sigmiftcantly {p<.03} increasesd the
corcentration of nuclear LH-RH receprors nfier 3 weeks
(Fig. 20 indicating o marked shift ts the subcellulyy
distribution

A huly administrstion of agenistic annfog [D-Trp | H-RI
did not significantly mfluence the aftinite of LR recepeors
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== Bmax {fmoimg ONA)

~@— Bmax {fmolmg membrane prot.)

DAYS OF TREATMENT

Figore 3 Conzensration of ihe secepions for LH-RID in the membeanc {of
amt nazlel K51 of OV-1063 hmat epithelial evarian cancers senagradiel
Inte nude mice alter i vivn therapy s LH-RH agoaist (D Trpf)iH-
BRI (300 uplday s.c.) Lach point repesents the mean of at least three
determinigicns. Sigmificant differences fram the control are e ¢ pa) US;
Spiiy

in the membrane or nucler of OV-I063 tomers (Table
Theve was oo bfference i the affinity and capucity of receplons
for LH-RH in the membrane o nuclel of untreated OV-1063
tumors between day O and day 21 The binding ol ['7])
[D-Trp LR was found to be specific, reversible, time
temperatire dependent in bath cell membrane and auckes of
OA LI035 tumors {data not shown).

Characteristics of ceceptors for SH-RI after rreotment wilt
LH-RH amtagonist Cetrorediv. The presence of speeific, high
ulfinity receptors for LEH-RH in the membrine {ractions of
ONVGG3 human epithelial ovarian cancers was also established
in expeciment [L In tumors of mice sacriticed before the
initiatton of tremment (day 0, the rdioligand was bouad to
ane class of binding sies with & mean dissociation constant
1R of E84=1.4 oM und u mean maximal binding capacity
(R, uf 62345301 fmolfme peorein. Afier daily treatment
with Cetrorelix, the bingding capacity of LH-RH jeceprors in
the wmor membrane dechned progressively and it decreased
signilcantly (p<0.01) on day 14 as compared 1o the original
levels ad was stitl fower un day 21 (Table I Recepron levels
showed o 0% (p<0.01) fall 21 days after the initiation of
treatment, compared o recepror concentration on day 0
(Fig. 3

f nucier of GV-1063 wmors, there were high aflimity
receprars for LH-RH (K =5.6643.72 nM} as determined 1n
untreated mice on day 0. The maxumal binding capacity (B,
of 1he receptors wits 7645378 fmelfmg DNA. Cetrorelix
trestment produced o major merease in the number of LIl
RE binding sites in the nuclear pellel of OV-1063 wmors
(Table 1L The concentration of nuclegr LH-RE receptors
was signifecantly (<001 higher 14 days after neatment with
antagonist Cetrorelix s compared W the controls (Fig. 4],
The mumber of nuclear binding sites for LRI wits more
than double 3 weeks after the imtagon of Cerroreli teatnent
{Table [, demonstrating 2 majos change i subcellular
distabutin.
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Table O, Effect of daily inections of Cetrorelix {100 ug per
ammal; s.c.) on binding characteristics of LH-RII recepiors in
the membrane and aucler of OV-1063 human epithelial ovarian
cancers

Membrane receptors Nuclear receptors

Days of K, B, (tmol K, B_ (fmolf
treatment (nM) mg proten) (nM)  mg DNA)
Control

(Day () S84E1d 09344501  SO6GHOT2 76.4+578
Treated

Day |4 643410 32744427 4124035 11844113

Day 2] 487404 21062363 4094011 1710103

Valuey are means 1 SEM. 41<0,03; *pet).0]

—@— Bmax (fmol'mg membrane prot.|

-
8
o

DAYS OF TREATMENT

Figere 4. Concentration of the receptan for LH-RH in the thembyane (e} and
nuces {23 of OV 1063 human epithelial avarian cancers xenografied int
nude muce-afler im vive therapy with LH-RI antagonist Cetroeelix (104 ny
day s | Each poanl represents the thean of w1 kast thee letermenatives.
Sigmificant i Ferences From the contol are marked (ptb0S: “pthOn

he hinding affinity of receptors for LH-RH in the
membrane or nucler of OV 1063 tumoes was not allered afrer
treatment with Cetrorelix (Table 11} There was no difference
in the affinity and capacity of receptors for LH-RH in the
membrane or nuclel of untreated OV- 1063 fumors between
day (Haml day 21 (dara not shown}.

Discussion

LH-RH receptors belong o the family of G prowin-coupled
receptos proteins and have been localized in the anlerior
pitustary. bran, kidney and reproductive organs s well asin
many sex steroid-dependent and -independent tunsor tssues
t1-3), Vanious studies have shown that LH-RH AgunIsts -
and antagonisls exert their main thetapeutic effects through

an

inhibinon of relesse of LH, FSH, and sex steroids which
result from desensitizanon of gonadotropes, down-regulation
of LH-RI receptors, and reduction in the mRNA for LH.RH
receptors an the pituitary (1-3.8). In addition, nhibition of
cell growth und [*H |thymidine Incorporation intn cancer cells
1n culture by LH-RH analogs and the presence of high affinity
receptors for LH-RH in these cancer cell lines suggest a direct
effect of LH-RH agomsts and antagonists on tumor cell
prohiferation (1-15)

Experimental findings indicate that LH-RIL agonists and
antagonists inhibit the growth of epithelial avarian cancers
in viteo and i vive (1-3.7-9.11,16-19), The inhibitory actron
of LH-RH analogs on ovarian cancer growth was thought o
be medrated mamly by suppression of pituitary secretron of LH
and FSH, but some of the ihibitory effects could be direct,
since human ovarian epithelial cancers express receploss for
LH-RH (2,6-9.11,12,18.19.21). Approximately 0% of human
cpithelial ovarian cancer specimens and OV-1063, EFO-2|,
EF0-27 and ES-2 avanian cancer cell lines have been found 1o
be LH-RIT receptor positive (6-9,11,12,16.21). The expression
of mRNA for LH-RH and LH-RH receplors in OVarin cancers
was also reported (12,16.21). Expersmental oncological studies
mdicate that LH-RH antagomst Cetrorelix inhibits growth of
human OV-1063 and ES-2 epithelial pvarian cancers in vivo
bester than agomst [D-Trp|LH-RH therefore it may be also
more efficacious clinically (1,2.11.13,17). Although it was
mitially reported that chronic reatment with agonists of
LH-RH can induce the regression of advanced ovarian cances,
treviewed in refs. [-3.8) no benelicial effects of therapy with
[D-Trp*|[LH-RH ¢ould be found in a large controlled 1rial
comprising 200 patients with adyanced ovarian cancer who
recerved surgical eyloreduction and chemotherapy (29), How-
ever. in phase VI clinical trials in patients with advanced
ovaran cancer after first line chemotherapy, some patients
showed a partial remission and others a stabilization of disease
following therapy with Cetrorelix (30),

Our previous studies showed thar administration of the
LH-RH antagomst Cetrorelix to rats also caused a clear down-
regulation of membrane receptors for LI-RH in the pituitaries
of rals and not merely an occupancy of these binding sites
(22,23}, A major decrease in the expression of mRNA for
pitustary LH-RH receptors was also found tollowing treatment
with Cetroredix (23). The down-regulation of 1.}-RH receplors
paralleled the decrease in mRNA Tevels for these receplons
(23). These findings indwate that the loss of receptors might
oceur i part at the pretranslational level and could be 1he
result of down-regulation of gene transeriplion,

The present study confirms und extends our previous
findings (17) demonstrating that Cetrorelix, but not [D-Trp?)
LH-RH. inhibits the growth of OV-1063 human eplthelial
ovanan cancer 10 nude mice. Cetrorelix administered 5.c.
at a dose of 100 ug/day per animal for 3 weeks caused
approximarely 60% reduction m tumor volume and weight,
while the sume doses of |D-Trp®|LI-RH showed only
marginal effect. However, the most symportint findimgs of our
Investigation were on LH-RH receplors on tumors, Using
ligand competition assuys, tfollowing ¢ virro desaturation
of LH-RH receptors i22), we were able (o demonstrute that
daly adminstrution of agonist [D] rp"iLH-RH or LH-RIN
antagomist Cetrorehix to nude mice bearmg human ovarian
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OV-1063 tumors resuited 0 significant el m the number
of eeceptors for LI-RH on tumor membranes by day 14, as
compared 1o controls. Ceteorelin induced a mare radicul
decrease (70%1 10 the aumber of total LH-RH receptors
by day 21, than [D-Trp?|LH-RH which caused only a 39%
reduction

[n the present study, we likewise demonstiated the
presence of specific, high affinity binding sites for LH-RIT in
the nuclear fractiva and not only on membranes of OV-1063
umors. Millar ¢f af (64th Meeting of the Endocrine Society,
San Francisco, CA, USA, abs. 48, pp9l, 1982) were the first to
repart the presence of specific LH-RH binding sites in (solated
nucler from rat anterior piwiiary  These results are conssstent
with the: subsequent findings of Mactan and Conn (23},
indicating subcellular localization of the recepives for LH-RH
in rat anterior pituitary and ovanan tissue The nuclear and
membrane binding sites diftered in their affinity for an cariy
I.H-RH antagonist. Later, Szende cf al (31) investigated the
localizatton of LH-RH receptors i pancreatic and mammary
cancers. Using radioreceptor assay and electron micruscopic
immunohistochemistry, they demonstrited the presence of
high affinity binding sites in the nuclear petlet of BOP induced
pancreatic cancer in hamsters, while only low affiniry receptors
were found in the membrane fraction (311 The same group
also reported that |D-Trpf]LH-RH treatment resulted in &
marked mcrease in the concentration of LH-RH inding sites
in the nuclei of chemically induced pancreatic cancers (32),
Immunogold labeling indicated the presence of LH-RH
receptors iy the pancreatic tumor cells, whereas no labeling
was found in the acinar or ductal pancreatic epithelial cells
of normal. tumor-free hamsters {32)

This study 15 the first ta reveal that the down-regulation
of LH-RH binding sites in the membeane fraction nf OV-1063
hurman epithelial ovirian cancers after therapy with agonist
[D-Ttp*]LH-RH or LH-RH antagomist Cetrorelix is
sccompanted by i significant mcrease in the concentration
of LH-RH receptors in the tumor cell nuclei We also
demonstrated that a stronger untitumor effect of Cetroreliy as
compared 10 the agonist [D-Tep?|LH-RH is associuted with a
greater deerease in the level of membrane receptars and it
Jasger increase n the concentration of nuclear receptors. On
the hasis of this data, it 15 apparent that the effect of powertul
LH-RH anagonists like Cetrarelix on human ovarian cancers
may not be limited to their abality 1o occupy L1-RH binding
sites and cause @ simple mhibinion of the binding of the natural
ligand The binding of LH-RH antagonist Cetrorelix o high
affinity receptors on wmer cell membrane may mitiate miva-
cellular changes that may be similar to or different from those
induced by LH-RH agonists. Emons ef al have reported that
classtcal signal transduction mechanisms for lwmoes appear
to he different trom thase for the pituitasy (9,151 The down-
regulation of LH-RH receptors on the tumor membranes
and the parallel inceease m the receptor concentration in the
nuclei after theeapy with Cetrorelix or (D-Trp"|LH-RH are
probahly linked to the internalizauon and franslocation of
receptors in ovanan cancer cells. Further studies are needed
to elucidate the exact events that follow the binding of LH-RH
analogs i human ovarian cancers, but our findings suggest that
muclear recepiors for 1H-RH could be imvoived in mediating
the antitumor action of LH-RH agonists and antagomists,

HALMOS ¢l SUBCELLULAR LOUALIZATION OF LELRI RECEFIORS IN OVARIAN CANCER
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