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Summary. Ovaries of neonatal rats are not endowed with specific LH/HCG receptors
up to 6-8 days of age. However, when ovarian membranes of newborn or 5-day old rats
were treated with neuraminidase, specific binding for 125i-HCG was detectable. The
number of HCG binding sites in the neuraminidase-treated neonatal ovaries was nearly
identical to the ovarian HCG binding capacity of 10-day old rats. In the ovaries of 10-26-day
old rats the number of HCG receptors was elevated by neuraminidase treatment by about
15-25 p. 100 as compared to untreated control rats.

From these results we assumed the presence of HCG receptor-precursors or cryptic
structures of the receptors which became active in neonatal rats between 6 and 8 days
of age.

Foetal and neonatal testes specifically bind HCG (Frowein and Engel, 1974). From
the H-Y antigen conversion of newborn ovarian cells into testicular tissue in Moscona-

type reaggregation experiments (MOller et al., 1978), the testicular HCG receptor
may be considered as a constitutive protein in rats and humans appearing with the
first formation of the Leydig cells in the primordial testis (Frowein, Engel and Weise,
1973). Contrary to the situation in the testis, in the rat ovary the HCG-receptor-
protein is not constitutively expressed during development. Ovarian tissues of prenatal,
newborn and 5-day old rats do not specifically bind HCG (Presl et al., 1972 ; Siebers
et al., 1977). HCG receptors in the rat ovary are first detected during postnatal deve-
lopment between days 6 and 8, which coincides with the onset of LH or HCG sensiti-
vity of the postnatal ovary (Lamprecht et al., 1973 ; Presl et al., 1969 ; Lamprecht
et al., 1976).

Depending on the physiological stage of the ovary during the menstrual cycle,
HCG binding is found in interstitial tissue, corpora lutea and the theca and granulosa
cells of large, antral follicles (Midgley Jr., 1973). From the observation that only the
interstitial tissue of the ovary is steroidogenic in 10-day old female rats, one might
assume that the interstitial cells are the first cells in the ovary to become endowed

with LH/HCG-receptors.



Since Lee and Ryan (1973) have shown that HCG binding in ovarian membranes
is enhanced by neuraminidase treatment the existence of receptor precursors is to be
discussed. The present study was performed to find out whether HCG receptor pre-
cursors are present in the neonatal rat ovary, i. e. before the HCG receptor is detec-
table, which become functional under neuraminidase action.

Materials and methods.

Rats of the strain SIV 50 were used. Neuraminidase (E. C. 3.2.1.18) from Clostri-
dium perfringens was obtained from Boehringer (Mannheim/FRG). The rats were killed
by decapitation, and the ovaries removed immediately and trimmed of fat and con-
nective tissue under a stereomicroscope. A 1 : 10 (w/v) tissue homogenate was prepa-
red in cold Tris-HCI buffer (0.04 mol/l, pH 7.3, containing MgS04 (0.005 mol/I)),
using 10 strokes of a glass-teflon homogenizer. After centrifugation of the homogenate
at 100 x g for 15 min the supernatant was centrifuged again at 12 000 x g and the
pellets, corresponding to 50 mg wet weight, were suspended in 1 500 fl.1 Tris-HCI buf-
fer containing 50 >g neuraminidase; these were incubated for 30 min at 37 °C. Reaction
was stopped by the addition of 1 ml ice-old Tris-HCI buffer and the membranes were
washed twice at a 1/10 ratio in Tris-HCI buffer. From this homogenate the HCG recep-
tor was determined as described earlier (Siebers et al., 1977). In a further experiment
the ovaries of 26-day old rats were preincubated with 125!_HCG for 30 min at 37 °C.

One part was treated with neuraminidase afterwards as described above, and the
other served as a control. The amount of 125!-HCG in the pellet and supernatant of
both parts was determined after 2 washings.

Results.

The ovaries of newborn and 5-day-old rats did not specifically bind 125!-HCG

(table 1). However, neuraminidase treatment of the ovarian membranes of early
postnatal rats resulted in a specific binding for 1251_HCG. Highly purified follicle stimu-
lating hormone (FSH) (Serono, Freiburg, FRG) and ovine prolactin (oPRL) (Ferring,
Kiel, FRG) (data not shown) did not compete with 1251_HCG for binding. Furthermore,
failure to demonstrate HCG binding in liver and spleen homogenates, even after

neuraminidase treatment (data not shown), indicated that the HCG binding in the

ovaries of neonatal rats after neuraminidase action was due to the appearance of

specific receptors.
The dissociation constants (KD) of the receptor-hormone complexes were nearly

identical in 10-day old control rats and in the neuraminidase-treated ovarian mem-
branes of newborn, 5-day and 10-day old rats (table 1). The number of ovarian
HCG-binding sites in newborn and 5-day old rats after neuraminidasetreatmentamoun-
ted to 0.98 and 1.00 X 10-15 moles/mg wet weight, respectively (fig. 1, table 1).These
data corresponded well to the number of specific HCG-receptors found in the ovaries
of 10-day old control rats. Corresponding to the results of Lee and Ryan (1973), the
neuraminidase treatment of the ovarian homogenates of 10- to 26-day old rats enhan-
ced HCG-binding by about 20 p. 100 as compared to control ovaries. Ovarian homo-



genates of 26-day old rats preincubated with l2sl_HCG did not release the hormone with

the neuraminidase treatment used in our experimental conditions. The amount of
!2s1-HCG in the pellet and supernatant was identical in control and neuraminidase-

treated ovaries (data not shown).



Discussion.

In the ovaries of newborn and 5-day old rats specific binding for LH or HCG has not
been demonstrated. The insensitivity of the ovaries at that developmental stage seems
to be due to the lack of specific receptors (Presl et al., 1972 ; Siebers et al., 1977). The
ovaries first become sensitive to endogenous or exogenous LH or HCG with respect to
cAMP production and steroid biosynthesis, with the appearance of the specific LH/HCG
receptor between 6 and 8 days of age (Lamprecht et at., 1973,1976). The appearance
of LH/HCG-receptors in the ovarian membranes of newborn and 5-day old rats and
the enhanced HCG-binding of immature rat ovaries after in vitro incubation with neu-
raminidase lead to the conclusion that neuraminidase plays an important role in

LH/HCG-receptor activation.
Neuraminidase acts on various cell surface structures, e. g. lymphocytes treated

with neuraminidase are more susceptible to lysis with antisera directed against HLA
antigens than are the corresponding cells incubated in buffer (Grothaus et al., 1971).
The specifity of the HLA antigen, however, is not altered by neuraminidase (Parham
et al., 1974). The specificity of the HCG receptors detected in the ovarian membranes
of newborn and 5-day old rats after treatment with neuraminidase was not altered
either :

1. the KD of the receptor-hormone complex of ovaries treated with neuraminidase
was identical to that of untreated control ovaries ;

2. proteohormones like hFSH and oPRL did not compete with 1251_HCG for binding
in neuraminidase-treated ovaries ;

3. non-target organs like the liver and spleen, which are not endowed with specific
HCG receptors, do not bind HCG either after treatment with neuraminidase.

Since neuraminidase does not release in vitro-bound 1211-HCG from its receptor,
the appearance of HCG receptors in neonatal rat ovaries and the enhanced HCG

binding in ovaries of immature rats by neuraminidase treatment cannot be explained
by a release of endogenously bound LH and therefore by an unmasking effect of pre-
viously occupied receptors.

Our results and those described by Lee and Ryan (1973) make it likely that either
precursors of the LH/HCG receptor or cryptic structures of the receptor, present in
the ovarian cell membrane, are activated by neuraminidase action. Similar findings
were described forthe insulin receptor after phospholipase treatment of cell membranes
(Cuatrecasas, 1971). However, the mechanism of receptor activation is unknown.

From the observation that bovine brain gangliosides (Lee et al., 1976) as well as gan-
gliosides extracted from testes (Pacuszka et at., 1978) inhibit 1251_HCG binding to tes-
ticular membranes, it can be speculated that the activation of HCG-receptor precur-
sors is caused by a neuraminidase-catalyzed hydrolysis of gangliosides in the cell

membrane.
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Résumé. Les ovaires de rattes ne possèdent pas de récepteurs spécifiques à LH/HCG
avant le 6e-8e jour après la naissance. Cependant, si les membranes cytoplasmiques
d’ovaires de rattes nouveau-nées ou de rattes de 5 jours sont soumises à l’action de la
neuraminidase, une fixation spécifique de HCG est détectable. Le nombre de sites de fixa-
tions après le traitement est presque identique à celui trouvé pour des ovaires de rattes de
10 jours. Dans les ovaires des rattes de 10 à 26 jours, le nombre de récepteurs à HCG est
accru de 15 à 25 p. 100 par action de la neuraminidase par rapport aux ovaires témoins
non traités.

De ces résultats il paraît exister dans l’ovaire des précurseurs des récepteurs à HCG
ou des structures masquant ces récepteurs avant l’âge de 6-8 jours.
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