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INTRODUCTION.

The presence of alkaline phosphatase has been demonstrated cytochemically
in the female genital tract of several species of mammals and in the pigeon. The
literature pertaining to phosphatase activity in the female genitalia of mammals
have been summarised and discussed broadly by Kar (1950). In juvenile pigeons,
about 4 months old, there are only traces of the enzyme in some component tissues
of the oviduct except, however, in the young tubular glands of the mucosa where
appreciable amounts of the phosphatase are present. Progesterone treatment
causes a pronounced hypoplasia of the oviduct and concomitantly, the enzyme
disappears totally from the various oviducal elements. Desoxycorticosterone
acetate administration is associated with a marked enlargement of the oviduct
but very little augmentation of phosphatase activity is seen in this organ (Kar,
1950).

The present report has been concerned with an attempt to study the effect
of estradiol dipropionate and testosterone propionate on the distribution and
concentration of alkaline phosphatase in the oviduct of juvenile pigeons,

EXPERIMENTAL,

Female pigeons 90 days old were used in this study. A total of 15 birds were
taken of which 5 were injected with estrogen, 5 with androgen, and the remaining
5 were left uninjected to serve as controls. The birds were housed in cages and
maintained under uniform husbandry conditions throughout the duration of the
experimental period.

Testosterone propionate in sesame oil was administered intramuscularly. The
daily injections (2-5 mgm.) were made into the breast muscles and continued for
a period of 10 days. An equal amount of estradiol dipropionate (2-5 mgm. or
25,000 dipropionate units daily) was injected in a similar manner and over the same
period of time. The site of injections were altered from day to day on the right and
left: sides of the breast.

* A preliminary report of thjs investigation was presented before the Medical.and Veterinary
Section of the 37th Indien Science Congress, Poona Session, 1950 (See Proc. Ind. Sci. Congr.
Abs., 1950, pp. 803-804).
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All the birds were autopsied on the day following the final injections. Pieces
of the oviduct from the magnum region were fixed immediately in cold (5° to 10°C.)
80 per cent ethyl alcohol and in Bouin’s fluid. After dehydration and imbedding
in paraffin, serial sections were cut 6 microns in thickness. The tissue fixed in
Bouin’s fluid was stained with Mallory’s trichrome stain. The sections of the
oviduct fixed in ethyl alcohol were incubated in sodium glycerophosphate substrate
(pH 9:5) according to the technique of Gomori (1941) for the demonstration of
alkaline phosphbatase. The sites of phosphatase activity in the tissue sections are
marked by the deposition of cobalt sulfide in fine black granules. In order to avoid
obscuring these deposits no counterstains were used. The sections were dehydrated
and mounted in the usual manner.

REsvuLTs.

Control : Test for alkaline phosphatase is entirely negative in the component
tissues of the oviduct. However, minute traces of the enzyme are seen in the
epithelium bordering the low mucosal folds (Pl. VII, fig. 1). The muscularis,
connective tissue stroma, and the endothelium of the blood vessels are devoid of
phosphatase activity.

Estrogen ftreatment: Estrogen treatment causes a spectacular mobilisation
of alkaline phosphatase in the oviduct. The greatly thickened muscularis shows
moderate amounts of the enzyme. The nucleus of the stromal connective tissue
cells exhibits greater phosphatase activity than the cytoplasm and in the blood
vessels of this region the enzyme is Jocalised in the endothelium. The stratified
epithelium bordering the villus-like mucosal folds show strong positive reactions for
the phosphatase. The enzyme appears to be uniformly distributed in the nucleus
and in the cytoplasm of the stratified epithelial cells. The maxiinal concentration
of the phosphatase is seen in the well-developed tubular glands of the mucosa
(Pl. V1L, fig. 2). The glandular cells show a remarkable mobilisation of alkaline
phosphatase in the nucleus as well as in the cytoplasm,

Androgen treatment: Androgen treatment is also associated with an increase
in phosphatase activity in the oviduct. However, the degree of this augmentation
in enzyme activity appears to be almost negligible when compared with that in the
oviduct of estrogen-treated specimens. The muscularis shows very little phosphatase
activity and the amount of the enzyme in the stroma is variable. The stromal
tissue that extends throughout the axial portion of the enlarged mucosal folds shows
only nuclear phosphatase while in the submucosal connective tissue the enzyme
is present in the cytoplasm as well. The endothelium of the stromal blood vessels
shows slight reactions for the enzyme. There is no glandular development and
consequently the phosphatase activity in the mucosa is practically absent. The
columnar cells of the mucosal epithelium, however, show moderate amounts of he
enzyme (Pl. VII, fig. 3).

PDiscussioN.

The present studies have indicated clearly that there is very little or no
phosphatase activity in the immature oviduct of juvenile pigeons. Treatment with
sex hormones is undoubtedly associated with an increase in the amount of oviducal
phosphatase. However, the degree of this augmentation is much more pronounced
in the oviduct of birds receiving estrogen than in that of the androgen-treated
specimens. The results obtained after estrogen treatment, therefore, are not out
of keeping with the previous work on mammals which demonstrated that estrogen
mobilised alkaline phosphatase in the uterus of the mouse (Atkinson and Elftman,
1946 and 1947), and in the entire genital tract of the female rat {Talmage, 1949),

A point of considerable interest is the almost negligible augmentation of
phosphatase activity in the oviduct of androgen treated birds. It has been reported
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previously (Kar, 1950) that desoxycorticosterone acetate is similarly ineffective
in increasing the amount of oviducal phosphatase, although the duct shows marked
development of the component tissues but not of the tubular glands, the main
functional units of this organ. The effect of these two hormones on the phosphatase
activity in the pigeon’s oviduct, therefore, appears to be more or less similar.

A question may now be raised concerning the possible function of the
phosphatase in the avian oviduct. In this conmection it should be noted that
cytochemical studies alone serve only to localise the enzyme and to give a rough
estimate of its concentration. However, by reckoning the state of phosphatase
activity in the oviduct against the physiological processes known to occur in this
organ, the possible réle of this enzyme may be suggested.

Estrogen plays a very vital réle in the physiology of the avian oviduct. It
stimulates glandular development in order to bring the organ to a functional state
(for references see Kar, 1947 a and b; 1949). In the material under report also, the
estrogen acted in a likewise manner and caused pronounced glandular development
inthe oviduct (see P1. VII, fig. 2). Further, on the basis of the data recorded here, we
feel justified to assume that in the estrogen-treated birds a physiological relationship
exists between the development of the tubular glands and the concomitant increase
in phosphatase activity in the oviduct. In other words, it appears probable that this
functional stimulation of the duct is brought about by the hormone through the
augmented activity of the enzyme. The results obtained after androgen treatment
provide an evidence in support of this concept. The testoid undoubtedly failed
to induce glandular development, and this hormonal ineffectiveness seems to be
the outcome of only a negligible increase in phosphatase activity in the oviduct.
The situation, as we have already pointed out, is comparable to a similar one that
is encountered in the oviduct of this species after DCA treatment (Kar, 1950).
These results, therefore, when added together, lead one to the unavoidable conclusion
that the phosphatase plays an important réle in the functional development of this
typical avian organ. -

SUMMARY.

The distribution of alkaline phosphatase has been studied cytochemically in the oviduct
of normal and of sex hormone-treated pigeons. In the oviduct of normal juvenile pigeons there
is very little or no phosphatasge activity which, however, is markedly increased in the duct of the
estrogen recipients. Androgen treatment is much less effective in augmenting the oviducal
enzyme activity. The possible physiological réle of alkaline phosphatese in the avian oviduct
is discussed,
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Prate VII.
EXPLANATION OF FIGURES.

Fre. 1. Photomicrograph of a portion of the section through the oviduct of a control pigeon
(x200). Alkaline phosphatase is present only in traces in the luminal epithelium
of some mucosal folds.

» 2. Photomicrograph of a portion of the section through the oviduct of an estrogen-treated
pigeon (x200). Note the heavy mobilisation of alkaline phosphatase,

. 3. Photomicrograph of a portion of the section through the oviduct of an androgen-
treated pigeon (X200). Phosphatase reaction is much less intense. Compare
with fig. 2.
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