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Estrone is known to be present 
both in the ovarian follicles and plasma 
of laying quail (Kumagai and Homma 
1974). T'he peak plasma concentrations 
of estrone (12'Ipg/ml) and estradiol (133 
pg/ml) are not only close to each other 
but also obtained at a prescribed time 
during ovulatory cycle (Gulati et al., 
1981) suggesting an important involve-
ment for estrone also. The ability of 
estrone to bind the estrogen receptors 
in the presence of estradiol (Turner 
and Eliel, 1978) is further indicative of 
such possibility. It was revealed from 
earlier experiments (Reddy, 1982) that 
influence of estrone on the bioche-
mical and morphological differentia-
tion of quail oviduct was very similar 
to that of estradiol. 

Progesterone has -limited indepen-
dant action on the oviduct growth and 
function (Laugier et al., 1975). However 
an interesting interaction of proges-
terone was observed with estradiol in 
quail (Reddy, 1982) and also in chicken 
(Palmiter and Wrenn, 1971). 

However, the action of estrone 
and estradiol being similar to each 

other it is not known whether the inter-
action between estrone and proges-
terone is similar to that between 
estradiol and progesterone. 

With this objective, experiments 
were conducted, introducing proges-
terone along with estrone from the 
beginning and after 1, 2, 3 or 4 days of 
estrone priming. The parameters 
studied were changes in oviduct 
weight and electrophoretic pattern of 
magnum soluble proteins. 

Materials and Methods 

Experimental birds: 

Day-old quail chicks were obtained 
from Central Avian Research Institute 
and were maintained in electrically 
heated battery brooders under a 24 h 
lighting regime. They were fed with 
quail starter ration containing 27% 
crude protein, 1 %calcium, 0.5% avail-
able phosphorus and adequate quan-
tities of minerals and vitamins. Its 
metabolisable energy was 2800 Kcal/kg 
feed. 
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BXperimental schedule: 

Hundred one-week oId quail 
chicks were treated with estrone and 
estrone-~-progesterone combinations 
in 0.1 ml olive oil, subcutaneously at 
the back of the neck as per the details 
given below. 

Es=Estrone p=progesterone 

Es (1-5) ~ 200f~g of estrone 
~ for 1-5 days, res-
( pectively. 

Esp (1-5) 

Es (1) Fsp (1) 
Es (1) Esp (2) 
Es (1) Esp (3) 
Es (1) Esp (4) 

Es (2) Esp 
Es (2) Esp 
Es (2) Esp 

Es (3) Esp 
Es (3) Esp 

(1) 
(2) 
(3) 

(1) I 
(2) I 

200f~g of estrone-}-
1 mg progeste-
rone for 1, 2, 3, 4 
and 5 days respec-
tively. 

200/~g of estrone 
for 1 day followed 
by 200pg estro-
ne-}- lmg 
progesterone for 
1, 2, 3 and 4 days 
respectively. 

200/~g of estrone 
followed by 200~g 
estrone + '1 mg 
progesterone for 
1, 2 and 3 days res-
pectively. 

200~g of estrone 
for 3 days fo.lio-
wed by 200 ~g 
estrone-~l mg 
progesterone for 
1 and 2 days 
respectively. 

Es (4) Esp (1) ~ 200 f~ g of estrone 
~ for 4 days followed 
( by 200 fig estro-
~ ne+1 mg proges-
I terone for 1 day. 

The birds were sacrificed daily 
by decapitation, after 24 hr of the 
last injection, for 5 days. The abdomen 
was quickly opened, and the oviduct 
was excised from fascia and weighed 
in a torsion balance. Magnum was 
then separated. Five manna were 
pooled, in each sample, into pre-chilled 
Tris-HC1 buffer (0.02 M, 7.4 pH). The 
rest of tho operations were carried out 
at 4"C. The magna were homogeni-
sed for 2 mt which included a cooling 
period of 30 seconds. A 10% w/v 
homogenate was obtained, by adjust-
ing the volume of Tris-HCI buffer. 

Separation of egg white proteins: 
The magnum homogenate was 

centrifuged at 4"C temperature for 
30 mts at a speed of 3000 R. P. M. The 
supernatent was collected and recentri-
fuged at 4"C in a refrigerated super-
speed centrifuge for 30 mts at 20,000 
R. P. M. (41,000 x g). The supernatent 
microsomal fraction of homogenate 
(Hibbit, 196E), containing magnum 
soluble proteins were - recovered and 
measured. 

The protein concentration of - the 
supernatent was determined by the 
method of Lowry. . et al• : (195I). The 
samples containing less than 1 mg 
soluble protein per ml of supernatent 
were dialysed. against 0.002 MTris-
HCl buffer, overnight at 4"C. The 
dialysed samples were then freeze-
dried at -70°C, reconstituted to yield 
2 mg/ml and stored at -10"C. 
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Electrophoreticsepacation: 
The samples were subjected to 

polyacrylamide disc ge.l electropho-
resis in Y.5% acrylamide gels with 
Tris-glycine, (8.6pH) as running buffer 
and 5'/0 and 10% sucrose solutions in 
place of stacking and loading gels, 
respectively. Bromophenol blue was 
used as tracking dye. The gels were 
stained with 1 % amidoschwarz and 
destained with 7% acetic acid• 

Statistical analysis; 
Data were subjected to analysis of 

variance and critical difference test as 
described by Snedecor and Cochran 
(1968). 

Results 

The results of oviduct weight are 
given in Table 1. Administration of 
1 mg progesterone in combination 
with 0.2 mg estrone for 1 day, Es P (1), 
had a significant (P 00.05) synergistic 
effect whereas 5 day treatment, EsP 
(5), had a highly significant (P 00.01) 
inhibition on the oviduct weight when 
compared to the corresponding Es 
treatments. There were two more 
instances of synergism (P 00.05) in Es 
(1) Esp (2) group and another in Es (4) 
Esp (1) groups. Further Esp (5), Es 
(1) Esp (4), Es (2) Esp (3) have regis-
tered significant decreases (P 00.05). 
There were no significant changes in 
oviduct weights of Esp (2), Esp (3), 
Esp (4), Es (1) Esp (1), Es (1) Esp (3), 
Es (2) Esp (1), Es (2) Esp (2), Es (3) 
Esp (1), as well as Es (3) Esp (2) as 
against the oviduct weights of the 
corresponding estrone treated groups. 
However, there was significant incre-
ase (P 00.05) from Es (3) Esp (2) to Es 
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(4) Esp (1) showing that greater length 
of estrone treatment is necessary once 
P is introduced. 

In electrophoretic pattern (Fig. A), 
except for a slight antagonism to conal-
bumin induction on 1 and 2 days teat-
ment, concomitant administration of 
progesterone Esp (1), Esp (2), Esp (3), 
Esp(4), Esp(5), had not resulted in any 
significant differences as against cor-
responding estrone treatments Es (1)~ 
Es (2), Es (3), Es (4) and Es (5). Simi-
larly in Es (1) Esp (1) treatment group 
also the conalbumin band is consider-
ablyfaint. The electrophoretic pattern, 
of the magnum soluble protein, from 
all other groups (Es (1) Esp (2), Es (1) 
Esp (3), Es (1) Esp (4), Es (2) Esp (1)~ 
Es (2) Esp (2), Es (2) Esp (3), 
Es (3) Esp (1) Esp (2) Es (3) as 
well as Es (4) Esp (1), is essentially 
similar to the corresponding estrone 
treatment. Es (1) Esp (3), Es (1) Esp 
(4) and Es (3) Esp (2) groups have 
registered some additional globulin 
bands as well. Thus, as a whole pro-
gesterone had no discernable effect 
on the induction patterns of ovalbumin 
and conalbumin when administered 
concomitantly with estrone for varying 
periods of 1-5 days. 

Discussion 
From the present investigation it is 

evident that progesterone had a time 
dependent effect on the estrone indu-
ced oviduct growth but not the quali-
tative aspect of protein synthesis. 

In the present study when proges-
terone was administered simultane-
ously with estrone, it did not exercise 
any inhibition on the estrone induced 
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Fig. R 
Electrophoretogram of magnum soluble protein from immature quail. 

Gel Nos 1-5: Esp (1.5), 6-9: Es (1) Esp (1-4) 10-12: Es (2) Esp (1-3), 13 & 14: Es (3) Esp (1&2) 
and 15 ; Es (4) Esp ;1). 

1 : Ovalbumin fractions. 11 : Conalbumin fractions. 

Table 1. Interaction of 1 mg progesterone, introduced at different periods 
with 200 ~g of Estrone on oviduct weight (Mean oviduct weight in 

mg±S. E). 

DAYS 
1 2a 3a 4& 5 

Es 6.0-0.4b 24.8-3.8 52.8— 9.5 145.0—i4.1 328.6+42.2ae 
Esp 10.0-0.8~ 30.6-6.1 78.7-10.8 146.6-13.8 201.0+_ 18.5P 
Es (1) Esp (1-4) — 30.0-4.2 90.8-10.2 201.1-25.0 186.3+31.9F 
Es (2) Esp (1-3) — 64.8-5.4 153.4-35.4 136.6+_ 19.5p 
Es (3) Esp (1, 2) 204.8-42.6 317.6+33.44
Es (4) Esp (1) 414.5 + 34.9e 
Critical difference ( C0.05) 91,9 
a The values in the respective columns are not significantly different (P>0.05) 
bcdef The means in a column superscribedwith different alphabets are significantly different 

;P X0.05) 

increase in oviduct weight up to 4 days. 
Whether the administration of proges-
terone commenced on day 1 or 4 did 
not matter. Earlier studies (Reddy, 
1982) have shown that under similar 

circumstances concomitant adminis-
tration of progesterone did not have 
any inhibitory effect on estradiol indu-
ced growth of oviduct, but upto 3 days 
only. • 
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These observations and the fact 
that the amount of cytosol receptor 
for progesterone increases with the 
administration of estrogen and dimini-
shes by administration of progesterone 
itself (Milgrom et al.. 1973), leacs one 
to postulate that whereas 0.2 mg estra-
diol per clay took 3 days for attaining 
optimum concentration of progesterone 
receptors an equal dose of estrone 
might be taking 4 days for the same pur-
pose in juvenile quail chicks. Further 
studies are necessary to evaluate this 
estrone lag in interaction with proge s-
terone. Further, perfusion of ovar-
ectomised quail per jugular vein with 
estrone at doses of 2 ng/min (Laugier 
et al, 1983) did not induce any incre-
ase in oviduct weight or soluble 
protein. From this it is evident that a 
dose—response relationship for estro-
ne oviduct response exists and that a 
daily dose of 200 mg estrone does 
bring about a significant increase in 
oviduct weight in juvenile quail. 

Summary 

The effect and interaction of exo-
genous sex steroids progesterone (P) 
and estrone (Es) on the immature quail 
oviduct system was studied. 

Whether injected concommitantly 
with Es from day one of treatment or 
after varying duration of Es priming;
Pexercisedan inhibitory effect on Fs 
induced increase in oviduct weight 
only after 4 days of treatment. In 
contrast our earlier observations with 
estradiol (E) revealed such inhibition 
after 3 days of treatment itself. Evi-
dently Es lags behind E by one day in 
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inducing optimum receptor concentra-
tionfor P to exert its action. 

Progesterone, however, did not 
exercise inhibition on the temporal 
pattern of Es induced ovalbumin and 
ovotransferrin synthFsis in the imma-
ture quail oviduct. Itis concluded that 
the interaction between Es and P 
differs marginally from that between 
E and P. 
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