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SUMMARY

The aim of this investigation was to examine whether stimulation of ovarian aromatase activity is
affected by gonadotrophic deprivation from birth. Aromatase activity was estimated by incubating
ovarian homogenates with 4-androstene 3,17-dione as substrate, followed by ether extraction and estra-
diol-178 determination by radioimmunoassay, In mice injected daily from birth for 10 days with anti-
serum neutralizing endogenous gonadotrophin followed by three days stimulation with gonadotrophins,
ovarian estradiol-17f production (0.90 + 0.02 ng/mg ovarian protein) was not significantly different
from that in control littermates treated for 10 days with saline followed by 3 days with gonadotrophins.
Thus ovarian competence to respond to hormonal challenge by stimulating aromatase activity is
acquired independently of postnatal gonadotrophic exposure.

The effects of depriving ovaries of circulating endo-
genous gonadotrophins have been studied by means
of daily administration of anti-gonadotrophin anti-
serum to mice for periods of 1-2 weeks continuously
from birth [1, 2]. It was shown that despite impair-
ment in ovarian granulosa and theca cell morpho-
genesis in the absence of postnatal gonodotrophic
exposure, biochemical parameters such as cyclic AMP
and lactic acid production remain responsive to gona-
dotrophic simulation [1, 2]. A rise in cyclic AMP for-
mation should not be interpreted as proof of func-
tional competence, however, since a number of steps
are necessary for translating an increase in cyclic
AMP formation into the appropriate physiological re-
sponse. It was therefore of interest to test for an essen-
tial ovarian function under the same experimental
conditions: aromatase activity, a key step in estrogen
biosynthesis.

The in vivo treatment of Swiss Albino mice was
identical to that described in our earlier study [2], i.e.
daily subcutaneous injections (0.05 ml during the st
week and 0.1 mi during the 2nd week) of antiserum to
rat gonadotrophins (anti-rGn). Characterization of
the antiserum has been described earlier [3]. Follow-
ing 10 days of such treatment, a group of mice (and
saline-treated control littermates) were also injected
subcutaneously for 3 days with hFSH (1 IU) and hLH
{{1 IU). The mice were killed at 10 and 14 days of age,
and the ovaries homogenized (1:11 tissue concen-
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tration) in potassium phosphate buffer (0.075 M, pH
7.4) containing nicotinamide {0.03 M), MgCl, (1 mM)
and sucrose (0.25 M). The protein concentration in
the homogenates was estimated by the method of
Lowry et al.[4]. Aromatase activity was estimated by
incubating 0.1ml ovarian homogenates with
4-androstene 3,17-dione (10 pg) as substrate {more
efficient than testosterone as precursor of in vitro aro-
matization—see ref. [5] and 09ml incubation
medium (potassium phosphate buffer, 0.075M, pH
7.4, and 0.03 M nicotinamide, 1 mM MgCl,, 0.25M
sucrose together with a NADPH generating system:
2mM NADP, 6mM glucose-6-phosphate + 1 ug
protein/ml  glucose-6-phosphate  dehydrogenase:
enzyme activity which oxidizes 4 umol/min of gluco-
se-6-phosphate). Each ovarian homogenate was incu-
bated in duplicates at both 0 and 60 min. (to deter-
mine de novo estrogen production} at 37°C with air as
gas phase. Blanks consisted of substrate + incubation
medium. Following incubation and ether extraction
(2 x 10ml ether), estradiol-178 was estimated by
radioimmunoassay as previously described [6].

The results (Table 1) show that estradiol-178 was
less than 0.2 ng/mg ovarian protein in 10-day-old
mice injected daily from birth with anti-tGn as well
as in 10- to 14-day-old saline-treated control litter-
mates. Ovarian estradiol-178 production rose to
090 + 0.02 ng/mg ovarian protein in mice treated for
10 days with anti-rGn followed by 3 days with hFSH
and hLH, levels not significantly different from that
in control littermates injected for 10 days with saline
followed by 3 days with hFSH and hLH
(0.87 + 0.01 ng/mg ovarian protein).

Thus ovarian competence to respond to hormonal
challenge by stimulating aromatase activity is
acquired independently of postnatal exposure to
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Estradiol-178%
(ng/mg ovarian protein)
Incubation time:

In vivo treatment 0 60’
10-day-old, anti-rGn treated <0.2(6) <0.2(6)
10-day-old, saline treated <0.2(6) <0.2(6)
14-day-old, saline treated <0.2(6) <0.2(6)
14-day-old, saline then Gn* treated <0.2(6)

14-day-old, anti-tGn then Gn* treated

0.87 4+ 0.01 (6)} NSt

<0.2(6) 0.90 + 0.02 (6)

* hFSH + hLH, Pergonal, Serono.

+ Mean + SEM, with number of estimations indicated within brackets.
1 Non-significant difference (P > 0.4, Student’s -test).

gonadotrophins. Moreover, since according to present
concepts [7] granulosa cells are the site of the aroma-
tase reaction, it would seem that these cells retain
their capacity to respond to hormonal challenge by
stimulating aromatase activity despite the morpho-
logical impairment {1] induced by gonadotrophic
deprivation from birth. The data are in accordance
with the high rate of success with which hypogonado-
trophic amenorrheic women respond to gonadotro-
phin treatment with estrogen formation and eventual
ovulation [8].

REFERENCES

1. Eshkol A., Lunenfeld B. and Peters H.: Ovarian devel-
opment in infant mice. Dependence on gonadotrophic
hormones. In Gonadotrophins and Ovarian Development
(Edited by W. R. Butt, A. C. Crooke and M. Ryle).
Livingstone, Edinburgh, London (1970) p. 249.

2. Kraiem Z., Eshkol A., Lunenfeld B. and Ahrén K.:

Ovarian biochemical competence following gonadotro-
phic deprivation from birth. Acta endocr., Copenh. 82,
(1976) 388-395.

3. Lunenfeld B., Eshkol A., Baldratti G. and Suchowsky
G. K.: Preparation and characterization of antiserum
to purified gonadotrophins from rat pituitary glands.
Acta endocr., Capenh. 84 (1967) 311-327.

4. Lowry O. H., Rosenbrough N. J., Farr A. L. and Ran-
dall R. J.: Protein estimation with folin phenol reagent.
J. biol. Chem. 193 (1951) 265-275.

5. Kraiem Z. and Samuels L. T.: The influence of FSH
and FSH + LH on steroidogenic enzymes in the im-
mature mouse ovary. Endocrinology 95 (1974) 660-668.

6. Lunenfeld B., Insler V., Eshkol A. and Birboim N.:

Pituitary responsiveness to gonadotrophic releasing
hormones. Horm. and Metub. Res. 5§ (1974) 184-189.

7. Fortune J. E. and Armstrong D. T.: Hormonal control

of 178-estradiol biosynthesis in proestrus rat follicles
estradiol production by isolated theca versus granu-
losa. Endocrinology 102 (1978) 227-235.

8. Lunenfeld B. and Insler V.: Diagnosis and Treatment

of Functional Infertility. Grosse Verlag, Berlin (1978).



