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1. Introduction

Recent experiments showed that synthetic hniein-
1zing hormone-releasing hormone (LH-RH) stimulated
the release of luteinizing hormone (LH) in vive [1] as
well as in vitro [2]. Clinically LH-RH has been nsed to
test the reserve capacity of the pimitary {3—5] and to
provoke ovualations [6, 7] in sterility patients. Several
papers indicate thai sex steroids may modulate the
Tesponss of the pituitary to LH-RH i vivo 8, 9].
Simnilar interactions with sex steroids were observed
in vitro (unpublished dzia). Recently, we postulated
that the in vitro responsivensss to L H-RH of male and
female rat pituitaries of different ages may be influ-
enced by steroid hormones {10, 11].

Despite the accumulation of data concerning the
LH-RH stimulated relezse of LH, little is known about
the mechanisms controlling this prozess. The present
experiments were designed to get some information
on the primary steps involved in the LH-RH action.

A very recent paper deuls with pituitary binding sites
for 1H-RH of normai rat anterior pituitary cells in cul-
ture [12]. We were therefore prompted 1o report on
onr own data concerning the interaction of LH-RH
with the pituitary plasma membrane.

2. Maierials and methods

Female rats of the Spragus Dawley strain (Mus
Rattus AG, Brunnthal, GFR) were decapitated and
the pituitaries placed in ice cold 0.3 M sucrose. The -
posterior lobes were removed and discarded. The
adenchypophyses were homogenized and plasma mem-
branes isolated according to previcusly described pro--
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cedures [13]. Membrane concentrations are reported
as protein contents [14]. LH-RH and '%°1-labsled
1H-RY were obtained from Farbwerke Hoeclist AG,
Frankfurt, GFR. The specific activity of ['*°. JLH-RH
was 9.03 Cifmmole. The specific biological a:tivity of
[**51]JLH-RH was indistinguishable from tha' of un-
labeled LH-RH.

The S T1LH-RH tinding assay was carrit d out at
0°C, and incubation time was 30 min except for kinetic
experiments. All solutions were made up in a HEPES
buffer (mM: NaCl, 137; KCL, 5; Na, HPO,, 0.7; N-2-
hydroxyethylpiperazin-V-2-ethanesulfonic acid
(HEPERS), 25;MgCl, , 5; sucrose, 300; pH 7.2). Ali-
guots of membranes were mixed with various concen-
trations and specific activities of labgled LH-RH de-
pending upon the experiment. Final incubation vol-
urne was 70 ul unless otherwise stated. The incubation
mixtures were diluted with a 10-fold excess of ice cold
B3 A diluent (0.01 M phosphate buffer, 5% bovine
senum albumin, pH 7.2), immediately filtered through
a cellnlose acetate filter (EHWP 02500, Miltipore Corp.,
Bedford, Mass. 01730, USA), and washed 3 times with
2 ml of BSA diluent. Hydrophobic peptides ar2 known
10 adsorb to derivatives of cellnlose. Severail types of
filters were tested and the present cellnlose acetaie fil-
-ters exhibited the lowest non-sp:cific adsorption of
{*#*TJLH-RH, which we could further suppress by
equilibrating the filters in BSA diluent prior to their
se. For this reason a Millipore filter blank was included
for each incubation reaction. This control was done by
incubating labeled LH-RH without plasma membranes,
but filtration and washing procedures were the same as
for samples containing the plasma membranss.
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3. Results and discussion

Binding of LH-RH to the plasma membrane of the
anterior pitnitary is directly proportional to the pro-
tein concentration of the membrane preparation over
a wide range {fig. 1). The only Iimitation being the
capacity of the cellulose acetate filters and the time
required to filbez and wash the assay samples. [**°1}-
1H-RH bound *o the cell membrane is rapidly re-
moved wren the washing time of the filters is extend-
ed. This is due to a rapid back reaction (fig. 2). After
2 min 42% dissociztion was recorded, and dissociation
of the LH-RH receptor complex levels off thereafier.
The dissociation does not follow simple first order
kinetics and is stimulated by unlabeled 1H-RH {un-
published data). This suggests two modes of attach-
ment of LH-RH, one of them is firm binding and the
other a loose attachment. Such a conclusion may be
also drawn from experiments on the binding of
[**>1JLH-RH to the pituitary plasma membrane as a
function of labeled LH-RH {our own unpublished
data). Simnilar resnlis were obtained for binding of
[PHILH-RH to whole pituitary c2lls in culture [12].

A high degree of specificity of the LH-RH receptor
is suggested by the absence of competition for LH-RH
binding by three pepiide hormones (fig. 3). On the
other hand, unlabeled LH-RH displaces the labeled
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Fig. 1. Effect of protein concenization of anterior pitnitary
plasma membrane fraction on | 251JLH-RH {68 pmoles/ml)
binding. Final incubation volume was 60 ul.
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hovmons in proporiion 10 its relative concentration.
Virtnally complete inhibition of [***1JLH-RH binding
was recorded in the presence of 10 pug unlabeled LH-
RH {fig. 3). This offers a possibility to assay LH-RH

by competitive protzin binding, althcugh the present
system cannot be used to eslimate physiological serum
levels of 1H-RH because of the bad sensitivity. Furthes-
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Fig. 2. Dissoxiation rate of LH-RH zeceptor complex at 0°C.
1125171 H-RH (136 pmoles/ml) was incubated with 355 ug
protein of plasma membrane in a final volume of 308 pl for
30 min before being diluted with 0.8 mi BSA diluent.
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Fig. 3. Competition between | 1251 JLH-RH and unlziseled
11-RH for binding io plasm2 memrane fraciion. 315 3.8 Pro-
tein was incnbated with varving amonnts of vnisbelid 1.8-RH,
LH, human placental iactogen (HIPL) and human chorionic
gonadosropin FHCG) for 10 min. ]32°31LH-RH (87 pmuiasimi)
‘was added and ircubation continned for 30 min, - )
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more, fig. 3 suggests the release of firmly attached
LH-RH, which is similar to daia on the displacement
of thyrotropin releasing hormone [18]. The complex-
ity of this reaction merits further examination. No
binding of LH-RH is recorded for plasma membranes
isolated from hearts of rats {unpublished data). This
adds further support to the specificity oi the LH-RH
receptor in the pitwitary.

A rapid association of LH-RHE with the plasma
membrane was observed. At 10 min, BD% association
was recorded and a plateau is reached at 30 min (un-
published data). This rapid association of LH-RHE with
the plasmi membrane may explain the fast increase of
1H serum levels in vivo afier LH-RH aprplication {31.
Furthermore, fast association and dissociation of
LH-RH and plasma membrane is responsible for the
regulation of acutely increased LH serum levels at
midcycle of the female.

Binding of LH-RH to whole rat anierior pituitary
<ells in culture was described very recently [12]. Bind-
ing of LH-RH 10 the adenohypophysis could be located
at the level of the plasma membrane by the present ex-
periments. There are striking similarities of the binding
characteristics at the target organs of larger peptides
like ACTH [151, insulin [16], and glucagon [17] with
those of the decapeptide LH-RH and with those of the
tripepride thyrotropin releasing factor [13]. Among
the similarities are the high spscificity and the iocaticn
of the receptor in the plasma membrane. The latter is
also the main site of adenylate cyclase in mammalian
tissues [19]. We are currently studying various factors
influencing the birding of LH-RH to the plasma mem-
brane. :
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