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Adult female rat hypothalamic extract and LH-RH increased the 3'-5'-cyclic-AMP
(cAMP) level of immature pituitary in vivo, while immature female rat hypothalamic
extract had the opposite effect LH-RH and immature female rat hypothalamic extract
did not change the cAMP pituitary levels 60 min after injection to adult female rats.

It has been accepted that cAMP (3'-5'-
cyclic-AMP) is the second messenger of
intracellular effector of several hormones
(2, 3, 13). In the field of hypothalamic
hormones, Zor et al. (16) have shown
that the presence of hypothalamic extracts
in the culture medium of rat pituitary in
creased the cAMP tissular levels. Labrie
et al. (6, 7) and recently other authors
(4, 5, 9), have demonstrated that cAMP
is the mediator in the synthetic LH-RH
and pituitary interaction in vitro.

In previous experiments in our labora
tory (1, 2), we found out that there is a
difference in the response to synthetic
LH-RH between adult and immature fe
male rat pituitaries in vitro. The present
study tries to verify in vivo the conclusions
obtained in vitro for the cAMP and

LH-RH interrelation in the pituitary
tissue.

Materials and Methods

21 day old immature female Wistar
rats, and adult female Wistar rats between
180 g and 200 g b.wt. were used. They
were housed in our animal installations,
and subjected to cycles of 14h. light and
lOh. darkness, they received water and
standard food ad libitum. An hypotha
lamic extract from adult female rats
(Adult FRHE), containing 4 hypothalami
per ml (430 mg w.w. tissue/ml), and an
hypothalamic extract from immature fe
male (Immature FRHE) containing 8
hypothalami per ml (522 mg w.w. tis
sue/ml), were prepared by the method of
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McCann (8) and kept at pH 7.4 by so
dium bicarbonate (14). A. solution of
synthetic LH-RH (Beckman Instruments
Inc. Palo Alto. Cal.), 10 nM/ml in saline.
was prepared.

The animals were injected into the jug
ular vein with 0.5 ml/100 g of b.wt. of
FRHE. or LH-RH solution, under light
ether anesthesia. The control groups were
injected with saline, 60 min after injec
tion, the animals were killed by decapita
tion. The pituitaries were isolated, rapidly
weighed and homogenized in a Tris-HCl
0.5 M buffer containing 4mM EDTA-Na,
(pH 7.5) in order to inhibit the c-AMP
phosphodiesterase, then heated for 3 min
in boiling water and centrifuged.

The cAMP tissular levels were deter
mined by a competitive binding radio
assay, by a kit purchased from the Radio
chemical Centre (Amersham, England).

Results and Discussion

Table I shows the cAMP levels found
in the female rat pituitary 60 min after
injection of the different stimuli investi
gated. The cAMP levels of adult female
rat pituitaries were not significantly al

tered by the injection with either immature
FRHE or synthetic LH-RH. The cAMP
levels found in these experiments agree
with the results obtained by Ratner et al.
(10) and Yoshida et al. (15) in female
rat pituitary.

The cAMP concentration found in im
mature female rat pituitary are significant
ly greater than of the adult (p < 0.001).
The adult FRHE or LH-RH increased
cAMP levels in immature female rat pi
tuitaries, 60 min after intravenous injec
tion. However, the immature FRHE pro
duced the opposite effect. The findings
agree with our previous results obtained
with proteins and RNA biosynthesis stim
ulation in immature pituitaries in vitro
(2, 8).

The increase in cAMP synthesis in im
mature female rat pituitary after inocula
tion with LH-RH or adult FRHE could
be substantiated by the existence of specif
ic receptors for LH-RH associated with
adenyl-cyclase activity on pituitary cell
membranes, as described by Spona (11, 12).

From the present results it is not pos
sible to explain the decrease in cAMP
concentration in immature female rat after
immature FRHE injection, and further
investigations are required.

Table I. Effect of hypothalamic extracts or synthetic LH-RH inoculation on cAMP female
rat pituitary levels, in vivo.

Number of animals per group are in parentheses. Results are expressed x ± SE. FRHE =
Female rat hypothalamic extract. Comparisons with controls were effectuated by the Student

t-test. N.S. = non significant.

Inoculation pM cAMP/mg ww tissue Comparislons with
controls

IMMATURE FEMALE RATS
Control (saline) (10) 10.9 ± 0.4 —
Immature FRHE (8) 8.8 ± 0.4 p < 0.001
Adult FRHE (6) 16.3 ± 2.5 p < 0.05
LH-RH (8) 15.7 ± 1.1 p < 0.01

ADULT FEMALE RATS
Control (saline) (7) 6.4 ± 0.3 —
Immature FRHE (6) 5.8 ± 0.3 N.S.
LH-RH (6) • 6.0 ± 0.3 N.S.
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Although in adult female rat pituitary
membrane specific LH-RH receptors as
sociated with adenyl-cyclase activity have
been described (11, 12), significant dif
ferences have not been found 60 min after
LH-RH injection to adult female rat. This
apparent absence of stimulation on cAMP
synthesis could be explained as a return
to normal cAMP concentration at this
time, after a previous acute increase and
decrease in cAMP levels, as described by
Yoshida et al. (15).

The lack of immature FRHE for cAMP
synthesis stimulation in both adult and
immature female rat pituitaries, in contrast
with adult FRHE or LH-RH, and, on the
other hand, the different responses of
adult and immature female rat pituitaries
to assayed stimuli, reveal that the hypo
thalamic content and/or its relation with
the pituitary adenyl-cyclase system are
greatly affected by sexual maturation.
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Resumen

Se estudia el efecto de la LH-RH y los ex
trados hipotal&micos sobre la concentration de
AMP-ciclico en hipofisis de ratas in vivo, 60
minutos despuds de la inyecci6n intravenosa
del estimulo.

La inyeccion de extracto hipotaldmico de
rata adulta o de LH-RH aumenta la concen-
traci6n de AMP-ciclico en hipdfisis de rata in-
madura, mientras que el extracto de hipotdla-
mo inmaduro la disminuye.

La LH-RH y los extrados de hipot&lamo de
rata inmadura no modificaron la concentration
de AMP-ciclico en hipofisis de rata adulta.
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