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Growth and biochemical differentiation of oviduct in quail 
(Coturnix coturnix japonica) 
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Inspite of accumulating and ever 
increasing information on behaviour, 
feeding, breeding and management of 
Japanese quail, data available on the 
normal development and biochemical 
differentiation of oviduct is meagre 
whereas ire chicken the same was 
recently reported (Joensuu et al., 1990). 
Some comparative studies were, how-
ever, made only on the anatomy and 
histology (Fitzerald, 1969) and gross 
physiology of the quail oviduct system 
(Woodard et al., 1973). 

Studies w*ere, therefore, undertaken 
on the normal oviduct maturation in 
quail in terms of (a) oviduct weight, 
(b)total magnum soluble protein and (c) 
induction of egg white proteins in 
magnum, as a function of age. An 
electrophoretic comparison of soluble 
proteins from laying quail magnum 
and quail egg white proteins was also 
made. 

Materials and Methods 

Day-old quail chicks obtained from 
Central Avian Research Institute were 
maintained on standard feeding and 
management schedule. In all forty six 
normal growing quail were sacrificed 

by decapitation. In each group 5-9 
birds were sacrificed when they 
attained an age of 20, 25, S0, 35, 40, 45 
and 54 days (The first egg was laid 
when the birds were 54 days old). The 
abdomen was quickly opened, the ovi-
duct was excised free from fascia and 
weighed in a torsion balance. Magnum 
was separated and weighed. Five to 
nine magna were pooled, in each 
sample, into pre chilled Tris-HC1 
buffer (0.02 M, 7.4 pH), and homogeni-
sed. The rest of the operations were 
carried out at 4°C. The magna were 
homogenised for 2 mt and a 10% W/V 
homogenate was obtained, by adjusting 
the volume of buffer. 

Separation of egg white proteins 

The homogenate was centrifuged 
at 41,500 x g and the supernatent i.e., 
Microsomal fraction of homogenate 
(Hibbit, 1966), containing magnum 
soluble proteins was recovered and 
measured. 

The protein concentration of the 
supernatent was determined by the 
method of Lowry et al. (1951), and total 
protein content was calculated. The 
samples were dialysed, freeze-dried 
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and reconstituted to yield 2 mg!ml. 
From magnum weight and total protein 
values percent soluble protein of 
magnum was calculated. 

EIectrophoreticsepgration 
The samples were subjected to 

polyacrylamide disc gel electrophore-
sis (Davis, 1964) in 7.5% acrylamide 
gels using Tris-glycine (pH:8.6) 
as running buffer, 5% and lOp 
sucrose solutions were used in place of 
stacking and loading gels; respectively. 
Bromophenol Blue was used as track 
ing dye. The gels were stained with 
1% amidoschwarz and destained with 
7% acetic acid. 

Scanning of gels 

The scanning of gels for quantifi-
cation of ovalbumin and ovotransferrin 
fractions, resolved in disc gels, was 
done with .the help of 'Densicord' 
(Photovolt Corporation, U.S.A.), having, 
automatic peak sensinc_r, integration, 
and print out system. 

Results 

Oviduct vneight: 

The mean oviduct weights were 
8.4, 10.2, 10.9, 10.6, 35.4, 205.5 and 
3618 mg for growing quail aged 20, 25, 
30, 35, 40, 45 and 54 days, respectively. 
Thus the oviduct weight gain was 
apparent beyond the age of 35 days. 
By 54 days of age, at which age the 
first egg was laid the growth of ovi-
duct was over 300 fold. 

Total soluble protein 

The total soluble protein per mag-
num was 115, 232, 107, 223, 439 and 
1116/~ g for birds aged 20, 25, 30, 35, 40 
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and 45 days. The increase was evident 
beyond 35 days of age. 

Percent soluble protein of magnum 
The percentage of soluble protein 

in the magnum tissue was 3.45, 6.62, 
3.31, 5.03, 4.52 and 4.56 at 20, 25, 30, 
35, 40 and 45 days of age respectively. 

Fractionation of egg white proteins 
from growing quail oviduct: 

Magnum soluble protein from birds 
aged 20 and 25 days yielded two fra-
ctions on disc gels at the site of oval-
bumin though the second band was 
very faint. Samples obtained from 
birds of 30, 35 and 40 days age had an 
ovotransferrin band in addition to an 
increase in the concentration of the two 
ovalbumin fractions already induced. 
In 45 days old birds also, there were 
one ovotransferrin and two ovalbumin 
fractions with the individual concentra-
tion of each fraction being further 
more. This was evident from the 
increase in the density of individual 
fractions on the disc gels, the amount 
of magnum protein charged in to each 
gel being the same (Fig. A). 

Soluble protein from laying quail 
magnum and native egg albumen: 

The migration pattern of different 
protein fractions of magnum soluble 
protein and native egg albumen were 
identical to each other. Stained gels 
from either sources exhibited, four 
bands of ovalbumin, 3-4 bands of ovo-
globulin, 2bands of ovotransferrin and 
1-2 bands of macroglobulins from far-
thest end (+) to origin (—) (Fig. B). 
The quantitation data of different oval-
bumin fractions and ovalbumin to 
conalbumin ratio (Table 1) were also 
similar. 
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Discussion 

In the present study the functional 
differentiation of oviduct (in-terms of 
growth and ultimate function i.e. laying 
of the first 'egg) was attained by 54 
days of age: This is in support to the 
observations of Fitzerald (1969) and 
Woodard et al. (1973): 

The pattern and rate of synthesis 
and secretion as well of the major egg 
white proteins, ovalbumin and ovo-
transferrin were grossly similar. A 
visible spurt in the growth of oviduct 
and synthesis of magnum soluble pro-
tein was observed only beyond 35 
days of age, whereas evidence for the 
commencement of synthetic; transuda-
tory activity was available at 20 days of 
age itself. Variations were observed 
in the soluble protein percentage of 
magnum at different ages possibly 
indicating the differential rate of syn-
thesis of structural and secretory pro-
teins during the process of growth and 
biochemical differentiation. The ele-
ctrophoretic pattern of fresh quail egg 
albumen as well as magnum soluble 
protein from laying quail was similar 

to that of Itoh et al: (1978) and 'the 
pattern described by Lucotte and 
Kaminski- (1977). 

The presence of tubular gland 
cells in oviduct, responsible for syn-
thesis of egg white proteins, was 
reported in quail at 30 days of age 
(Fertuck and Newstead~, 1970) the 
development of which reaches a peak 
in 2 months (Fitzerald, 1969). . Boogard 
and Finnegan (1976) observed .early 
stormal changes in the oviduct of 20 
day old quail. Since one of the initial 
responses of chick oviduct to estrogen 
is "stromal dispersion" (Kohler et al., 
1969) they surmised the presence of 
estrogen in immature quail, as young 
as 20 days of age, at a level capable of 
inducing early stromal changes though 
not differentiation of the magnum epi-
thelial cells into tubular gland cells. 
The results of the present investigation 
not only corroborate the above findings 
but further indicate that apparently the 
undifferentiated surface epithelial cells 
of the magnum are capable of synthe-
sizing the major secretory protein of 
egg white, ovalbumin, though in minor 
amounts. 

Table 1. Relative percentages of different ovalbumin fractions in fresh egg 
white and magnum soluble protein -from laying quail and their 
respective ovalbumin/conalbumin ratio. 

of ovalbumin fractions Ovalbumin/ 
conalbumin 

A, A, A, A4

Quail egg albumen 

Soluble magnum 
protein-laying 
quail 

31.00 

. 28.00 

53.03 

50.00 

11.00 

18.00 

5.00 

4.U0 

2.28 

2.39 

Each value represents an average of 4-6 observations. 
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Fig. A. Electrophoretogr~ms (1-7) of magnum 
soluble protein from growing quail of 15, 20, 25, 

30, 35, 40 and 45 days of age, respectively. 

In chicken, Moen and Palmiter 
(1980) reported the presence of a few 
molecules of messenger RNA for oval-
bumin and ovotransferrin in the 
undifferentiated epithelial cells of 
oviduct. Whether similar is the case in 
quail and that the translation of these 
mRNA is responsible for the induction 
of ovalbumin and ovotransferrin, in the 
same order, commencing at 20 days of 
age in quail chicks will be known only 
by further experimentation. It is also 
apparent from this study that induction 
of specific egg white proteins is 
possible at lower estrogen levels as 
compared to the oviduct growth. The 
only possible alternative to estrogen 
induced synthesis is that of estrogen 
induced transudition of serum albumin 
and transferrin into magnum tissue in 
a sequential manner. 

Fig. A; Electrophoretograms of fresh egg albumen 
(2-5; and magnum soluble protein from laying quail 
(1) exhibiting from the farthest end to origin. a—d: 
ovalbuminstil—A4; e&f: unidentified globulins; g&h 
Globulins G2&G3; i&j: Ovotransferrins 1&2 (Conalb-
uminsl &2)andK;Unidentifiedprotein (Macroglobulin) 

Summary 

Growing quails were sacrificed 
every five days between 20 and 45 
days of age and again at first egg. The 
growth and biochemical differentiation 
of oviduct were studied in terms of (a) 
oviduct weight, (b) total magnum 
soluble protein, (c) percent soluble 
protein of magnum, and (d) induction 
of egg white proteins in magnum tissue 
as a function of age. An electropho-
retic comparison of magnum soluble 
protein from laying quail and fresh 
egg albumen was also made. 

A marked increase in oviduct 
weight as well as magnum soluble pro-
tein was evident beyond 35 days of 
age. The presence of two ovalbumin 
fractions at 20 days indicate that the 
secretory or transudatory activity starts 
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in the magnum epithelial tissue of quail 
by that age. Evidently, in the quail ovi-
duct system growth is preceded by 
secretory activity. 

The process of induction of egg 
white proteins was slow and sequential. 
By 54 days of age laying commenced. 

The quantitative proportions of 
egg-white proteins (ovalbumin fra-
ctions and ovalbumin to ovotransferrin 
ratio) of egg albumen were very much 
similar to those of magnum soluble 
protein from laying quail. Presumably 
the synthetic activity and rate of secre-
tion are parallel. 
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