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Summary-The amounts of estradiol released into culture media by ovaries from 19-day-old 
hypophysectomixed (decapitated) and sham-operated chick embryos were determined by RIA. 
Per single ovary, ovaries from decapitated embryos secreted slightly less estradiol than ovaries 
from sham-operated ones during a 4-h culture period (837 + 413 vs 935 &- 378 pg), but this 
difference was not significant. On an ovarian weight basis, ovaries from decapitated embryos 
secreted slightly more estradiol than ovaries from sham-operated ones (1.15 vs 0.9 1 ng), but 
this difference was not significant either. It is concluded from these results that the hypophysis 
does not control estradiol secretion by the ovary in the 19-day-old chick embryo. 

INTRODUCTION 

Whether or not the hypophysis controls ovarian 
estrogen secretion in the chick embryo has been much 
debated. Woods and Week@] observed a reduction 
by one half in hist~hemi~lly demonst~ble A,-3fl- 
hydroxysteroid dehydrogenase activity in ovaries of 
chick embryos hypophysectomized by means of par- 
tial decapitation at 36 h of incubation. This reduction 
in A,-3j?-HSD activity was first observed on day 13.5 
and then throughout the whole incubation interval of 
14.5-19.5 days. These observations were interpreted 
as constituting evidence that the hypophysis exerts an 
effect on A,-3jI-HSD activity, and thus on steroid 
hormone synthesis, in the ovary of the chick embryo 
from 13.5 days of incubation. However, Akram et 
u1.[2] and Akram and Weniger[3] did not notice any 
difference in the production of estrone and e&radio1 
from *4C-labelled sodium acetate, whether the cul- 
tured ovaries were from 17.5.day-old normal or 
hypophysectomized chick embryos. Woods and 
Erton[4] interpreted the initial appearance of im- 
munocytochemically demonstrable estrone and estra- 
diol in the cortical cords and cortical interstitial cells 
of the normal left ovary on day 13.5 of incubation as 
indicating that estrogen synthesis at these cellular 
sites comes under the control of hypophysial go- 
nadotrophins at this time. Woods and Brazzill[S] 
suggested that the elevated plasma estradiol levels in 
the normal female chick embryo from day 13.5 on 
reflect an increase in ovarian estradiol secretion in 
response to an enhanced secretion of LH. However, 
Weniger and Zeis[6] expressed a different view. Since 
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ovaries from intact and hypophysectomized ldday- 
old chick embryos released identical amounts of 
estradiol during a 24-h culture period, they concluded 
that the hypophysis does not control ovarian estrogen 
secretion, at least not before 16 days of incubation. 
In the present study, we compare the production of 
estradiol by ovaries from hypophysectomixed and 
sham-operated 19-day-old chick embryos in organ 
culture. 

In a typical experimental series, 60 fertilized white 
Leghorn eggs were incubated at 38°C for 42 h. After 
this time, embryos had reached the stage of 11-14 
somites. Three fourths were hypophysectomized by 
the partial decapitation method of Fugo[q, the re- 
mainder being sham-operated. Sh~-o~~t~ em- 
bryos had the tip of the prosencephalon severed, 
while decapitation consisted of a transverse cut 
through the neural tube at mid-mesencephalon, both 
presumptive anlagen of the hypophysis, i.e. the in- 
fimdibulum and Rathke’s pouch, being suppressed in 
this way. Partial depiction is an acknowled~ 
means of h~phys~tomy [7,8]. Absence of the up- 
per beak and eyes warrants total hypophysectomy. 

Embryos surviving after 17 more days were killed, 
the left ovary was taken from the females and cut into 
6-7 slices which were cultured in a plastic Petri dish 
in 0.7 ml of Medium 199 at 37°C for 4 h. After this 
4-h culture period, media were collected and kept at 
-20°C until the time of analysis. 

The amounts of estradiol released into the culture 
media were determined by direct RIA. The radio- 
active antigen used was [2,4,6,7-3 Hlestradiol (C.E.A., 

SB 3#%4i 
607 



608 J.-P. WENIGER ef al. 

Table 1. Dry weight of ovary from decapitated and sham-operated 19-day-old chick embryos 
and amounts of estradiol (E2) released into culture media 

Decapitated Sham-operated 
(n = 22) (n = 34) Sigmficance 

Amount of E,/20 ~1 23.9 f 11.8 pg 26.7 + 10.8 pg NS 
Weight of ovary 0.518 rt 0.195 mg 0.735 f 0.210 mg P < 0.001 
Correlation coefficient 0.17 0.44 
Amount of E,/ma of ovary 46.1 01 36.3 pg NS 

Values are means + SD. Explanations in the text 

Gif-sur-Yvette; SA: 100 Ci/mmol). The antiserum, a 
gift from Roussel-Uclaf (Romainville), was toward 
7-carboxymethyloxime estradiol-bovine serum albu- 
min; it was used at a final working dilution of 
l/250,000 (1 ml). Free estradiol was removed with a 
charcoal-dextran mixture. The standard curve was 
constructed with triplicate samples between 2 and 
120 pg/tube, and 20 ~1 volumes of culture media were 
analyzed in duplicate. At this dilution, the culture 
medium did not displace the standard curve. Quanti- 
ties of estradiol found were the same with and 
without extraction and known amounts of estradiol 
added to the culture medium were found in full. The 
sensitivity of the assay was 2 pg/tube. The coefficient 
of intra-assay variation was 9.2% and that of 
inter-assay variation 15.5%. 

The ovarian slices were dried and weighed on a 
microbalance (sensitivity: 1 pg). The significance of 
the difference between means was tested by analysis 
of variance and covariance. 

RESULTS 

Mortality was highest on the first 2 days after the 
operation, when nearly one third of the decapitated 
embryos died. Out of 411 decapitated embryos, 41 
survived after 19 days of incubation (196 and 224) 
and out of 148 sham-operated embryos, 69 survived 
(358 and 349). Decapitated embryos lacked both eyes 
and the upper beak. In a few cases, even the lower 
beak was missing. Sham-operated embryos had the 
top of the skull and the most anterior part of the 
forebrain missing. In a few cases, one eye had been 
resected, but on examination the hypophysial 
area proved intact. On an average, decapitated em- 
bryos had a slightly smaller size than sham-operated 
ones. 

Table 1 gives uncorrected values, i.e. the quantities 
of estradiol found in 20 ~1 of culture medium. It is 
seen that ovaries from decapitated and sham- 
operated embryos did not produce significantly 
different amounts of estradiol. In contrast, the differ- 
ence between mean ovarian weights was highly sig- 
nificant. Although the size of the ovary varies greatly 
even in normal chick embryos, when estradiol pro- 
duction was referred to ovarian dry weight, the 
calculated correlation coefficient (line 3) indicated 
that a correlation existed between the amount of 
estradiol secreted and the mass of the ovary in the 
case of the sham-operated embryos (P = 0.01) but 

not in that of the decapitated ones (P > 0.10). 
Analysis of covariance showed that the difference in 
estradiol secretion per unit weight of ovary between 
decapitated and sham-operated embryos was not 
significant. 

DISCUSSION 

The aim of the present study was to compare the 
secretion of estradiol by ovaries of 19-day-old hypo- 
physectomized and sham-operated chick embryos. 
There was no significant difference in estradiol pro- 
duction between both kinds of ovaries, neither per 
single ovary nor on an ovarian weight basis. How- 
ever, it seems worth mentioning that the amount of 
estradiol released per mg of ovarian tissue was greater 
in the decapitated than in the sham-operated em- 
bryos. It is known that cortical development is re- 
duced in ovaries of decapitated embryos, while the 
medulla develops normally [7]. Since the medulla 
contains the estrogen-secreting cells [9-121, the rela- 
tive importance of the steroidogenic tissue increases 
in the ovary of decapitated embryos. It is concluded 
from the present investigation that the hypophysis 
does not control estradiol secretion by the ovary even 
in the 19-day-old chick embryo, i.e. 2 days before 
hatching. This conclusion is in agreement with the 
conclusions of previous studies performed at 16-17 
days of incubation [2, 3,6], while it is at variance 
with the long expressed view of Woods and 
co-workers[ 1,4,5] that estrogen secretion is under 
pituitary control from 13.5 days of incubation. 
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