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Release of Immuno-Reactive and Biologically Active LH from Fetal Mouse Pituitary in Response

to Synthetic Gonadotropin Releasing Factor (LRF)

G. Pointist and J, A. MAHOUDEAU 2.3

Laboratotve de Chimie Hormonale, Maternité de Port-Royal, F~75014 Paris (France); and Centre de Rechevches Endo-
cvinologiques, Hopital Cochin, 27, vue du Faubourg Saint- Jacques, F-75014 Pavis (France), 19 March 1976.

Summary. In an incubation system, LRF stimulated significantly the release of LH from 18-day-old mouse fetal
pituitary. This LRF-induced LH release, measured by RIA in the incubation medium was able to increase the testo-
sterone production by age-matched fetal testes. This data suggests that the hypothalamo-hypophyseal-testicular axis

is functional at the end of mouse prenatal life.

It is now well established that in adult mammals both
synthesis and release of gonadotropins by the pituitary
are stimulated by the hypothalamic hormone LRF4-8.
Recent studies have demonstrated that LRE could in-
crease the secretion of immuno-reactive LH by the fetal
pituitary in several species including rat?, sheep® and
human?®. In the present paper we attempt to determine
whether the fetal mouse pituitary is able to respond to
synthetic LRF by increasing LH release, and whether
this response produces a biological effect.

Experimental protocol for incubation of 20 fetal pituitaries and
measure of LH release

Experiment Time (min) Incubation media

—30 Eagle’s medium Discarded
I 0 Eagle’s medium
11 30 5ng LRF RIAof LH
11T 60 Eagle’s medium Bioassay of LH
v 920 50 ng LRF
A% 120 Eagle’s medium
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A) Immuno-reactive LH release from 18-day-old fetal mouse
pituitary during each 30 min incubation period with (black columns)
or without (white columns) synthetic LRF. B) Testosterone produc-
tion by 18-day-old fetal testis cultivated during 24 h in the respective
pituitary incubation media. Each bar represents the mean 4 SD of
quadruplicate pituitary incubations.

Material and methods. Albino swiss mice were studied.
On day 18 of pregnancy (+ 0.5 day), the females were
sacrified by cervical dislocation, the uteri were removed
and immersed into isotonic tyrode: Eagle’s medium
(50:50 v/v).

Fetal pituitaries were excised and pooled within 20
min. 20 fetal pituitaries from different litters were placed
in 2 ml of minimum essential Eagle’s medium containing
109, chick embryo serum (v/v), 5% glutamine (w/v) and
2%, penicillin-streptomycin (w/v), then incubated in a
metabolic shaker at 37°C, under 0,:CO, (95:5). After a
30 min period, the pituitaries were removed from the
medium and placed in fresh medium. This was considered
as time 0 of the incubation.

Then the medium was aspirated at 30 min intervals
and replaced by fresh medium containing or not synthetic
LRF (Laboratoire Roussel, Paris): at time 0, 60 min and
120 min, the medium added was the basal Eagle’s Medium;
at time 30 min the medium contained 5 ng LRF; at time
90 min it contained 50 ng LRF (Table).

On each of the 5 pituitary incubation media (I-V ac-
cording to Table) LH assay was performed: LH was mea-
sured (in quadruplicate) by radioimmunoassay according
to the method described by Blake and al.1?, with a mouse
standard 1. Our results are expressed as NIAMD rat RP 1.
A bioassay of LH was also performed on the same media,
using the following procedure: in 0.6 ml of medium, 6 age-
matched fetal testes were cultivated during 24 h. Then
the testosterone content of the medium was measured as
described previously12:13. The paired student’s test was
used for statistical analysis.
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Results and discussion. The Figure shows the results of
radioimmunoassays (A) and bioassays (B) of LH released
from fetal mouse pituitaries into the incubation media,
with or without LRF. The LH release measured by RIA
was clearly stimulated by addition of 5 or 50 ng LRF to
the incubation system. The decrease in LH content fol-
lowing removal of LRF was significant in medium III
(£<¢0.02), but not in medium V, and did not reach the
control level. The high T.H level in these media as com-
pared with the control medium (I) may be due to the pre-
sence of LRF remaining in the incubation flask and/or to
a long-term stimulating effect of LRF upon these pitui-
taries.

It is noteworthy that the LH stimulation after 50 ng
LRF (media IV) was not greater than after 5 ng (media
IT). This might indicate that a maximal response is ob-
tained by addition of 5 ng LRF. However, an exhaustion
phenomenon cannot be excluded.

The bioassays of LH are in good agreement with RIA.
This reinforces the reliability of our present and previous
results 4. Moreover, the highly significant increase in bio-
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logically assayable LH under LRF suggests that hypo-
thalamic stimulation of fetal pituitary may produce a de-
tectable effect on the fetal testis. There is good evidence
in humans that the biological activity of LH arizes from
its B-subunit which seems to be synthetized under hypo-
thalamic influence3:16, If this is the case in mouse, we
could tentatively speculate that the hypothalamo-gona-
dotropin axis is already functional in mouse at the end of
intra-uterine life, as it was suggested for other pituitary
hormones, including TSH, GH and ACTH??, At least we
can conclude that mouse fetal pituitary is responsive to
LRF.
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Effects of Injury on the Concentration of a,-Macroglobulin and «,-Macroglobulin in the Plasmas

of Male and Female Rats
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Summary. The effects of injury on the concentration of a;-macroglobulin and «,-macroglobulin in the plasmas of male
and female rats has been investigated. At 5 days after injury to the male rats the «;-macroglobulin concentration in-
creased to 1319, of its preinjury value. The a,-macroglobulin concentration increased more rapidly to a maximum of
86 times its initial value. In the female rats a,-macroglobulin increased only slightly and «;-macroglobulin not at all.

The two rather similar a-macroglobulins of the rat have
been referred to as: «;-macroglobulin («;M), or slow
a;-globulin?; a,-macroglobulin (a,M), or slow a,-globu-
lin%; o,-glycoprotein (GP)3%; «, (acute phase)-globulin®;
a-2-GP7.

An increased concentration of o,M in the plasmas of
rats has often been employed as an index of tissue
damage. Although present at high concentration in foetal
rats «,M is present at less than 50 pg/ml in the plasmas
of normal male laboratory rats8. After injury its con-
centration may rise as much as 40 times. However after
adrenalectomy injury no longer leads to this increase?® 0,
During recent work aimed at purification of rat «,M
lower concentrations of this protein were found in the
plasmas of injured female as compared to injured male
rats of the same strain. In order to confirm and extend
this finding the concentration of a,M in the plasmas of
male and female rats has been estimated at various times
after injury. For purposes of comparison the concentra-
tion of «;M in the same plasmas was also estimated.

In a separate experiment the plasma haptoglobin con-
centration of injured male and female rats was estimated.

Matervials and methods. Male and female hooded rats of
the strain maintained at NIMR (weighing 170-190 g)
were used throughout the experiments. All the rats re-
ceived an i.m. injection of 2.5 mg cortisone (Cortisone
Acetate Injection BP) into a hind thigh and 0.4 ml puri-
fied turpentine oil s.c. divided equally between both
flanks, and then after 1-12 days the various groups were
bled. The injections and bleedings which were by cardiac
puncture under light anaesthesia were always done be-

tween 14.00 and 15.00 h. After storage of the sera for up
to 7 days at 2°C, the «;M and «,M concentrations were
measured by radial immunodiffusion' using monospe-
cific rabbit antisera against ¢;M and o,M and purified
samples of the two proteins as standards. When very low
concentrations of o,M were to be estimated, the very
faint rings were intensified by soaking the gel in 0.5%
phosphotungstic acid. Haptoglobin was estimated by its
peroxidase activity when complexed with methaemo-
globin2. All values in the text are expressed as means
+ SD.

1 Dept. of Biochemistry, Lincoln College, Canterbury, New Zealand.

2 Biochemistry and Molecular Biology, The University of Oklahoma
Health Sciences Center, 800 N.E. 13th Street, Oklahoma City,
Oklahoma 73190, USA.

3 C.H.W. HorxE and J. FErRGUsoN, J. Endocr. 54, 47 (1972).

4 G. H. BeaTon, A, E. SeLBY, M. J. VEEN and A, M. WRIGHT, J. biol.
Chem. 236, 2005 (1961).

5 A. E. BoGpEN, G. A. NeviLLe, W. E. Woopwarp and M. GRAY,
Proc. Am. Ass. Cancer Res. 5, 6 (1964).

6 E. J. SARCIONE, in Plasma Protein Mectabolism (Eds. M. A. RoTH-
scuiLd and T. WALDMANN; Academic Press, New York 1970).
chapter 23, p. 369.

7 A. E. Boepex and J. H. Grav, Endocrinology 82, 1077 (1968).

8 K. Ga~rot, Biochim. biophys. Acta 295, 245 (1973).

9 W. G. Heim and S. R. ELLENsoN, Nature, Lond. 273, 1260 (1967).

0 H. E. Wemmer and V. Cocesuarr, Can. J. Physiol. Pharm. 45,
767 (1967).

11 G, Mancing, A. O. CarBoNARA and J. F. HEreEmANS, Immuno-
chemistry 2, 235 (1965).

12 7, A, Owex, F. C. Berrer and J. Hosax, J. clin, Path. 73, 163
(1963).



