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ABsTRACT

Phosphatase activity is seen only in the periphery of the full grown oocyte. In the
fertilised egg the enzyme is concentrated in the vegetal region. A weak phosphatase activity
during cleavage stages and a high phosphatase activity in the endoderm and mesoderm cells
during gastrulation is observed. The shell-gland in the early veliger shows high phosphatase
activity.

INTRODUCTION

Investigations on alkaline phosphatase activity in animals have so far been
mostly with reference to adult tissues. Studies on the alkaline phosphatase activity
in embryonic development have been relatively few. Krugelis (1947), Wicklund
(1948), Gustafson and Hasselberg (1950), and Mazia ef al. (1948) studied the alkaline
phosphatase distribution in the developmental stages of the sea urchin. Fitzgerald
(1949) studied the alkaline phosphatase activity in the developing grasshopper egg.
Moog (1944) studied the localisation of alkaline phosphatase and acid phosphatase
ip the early embryogenesis of chick. Yao (1950a, b) and Brachet (1946) studied
the localisation in the embryonic and post-embryonic development of Drosophila
melanogaster and in the early development of amphibia respectively. The present
study relates to the localisation of alkaline phosphatase during the early stages
of development of Pila virens, the chemical embryology of which has been under
investigation.

MATERIAL AND METHODS

For the detection of alkaline phosphatase Gomori’s (1949) technique was
employed with the precautions suggested by Danielli (1946). Embryos were fixed
in chilled acetone for 8 hours dehydrated in absolute alcohol and benzene and
infiltrated at 56°C. Sections were cut at 6 to 8 y thick and after removing the
paraffin, sections were brought down to water and incubated at 37°C in a substrate
medium containing glycerophosphate at pH 9.4 and were later treated with cobalt
chloride and ammonium sulphide. Following the hydrolysis of the ester by the
tissue enzyme a black deposit of cobalt sulphide was observed at sites of enzy-
matic activity, Controls were run as a routine procedure and these showed no
sign of reaction.

OBSERVATIONS

1) 1In the full grown oocyte the site of phosphatase activity is indicated
l{y scattered granules in the peripheral region. In the fertilised egg the distribu-
tion of the enzyme is in the form of numerous granules more or less evenly distri-
buted throughout the cytoplasm excepting near the vegetal pole. In this region
?%?re 1l§ a dense accumulation of granules showing intense phosphatase activity
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(2) During the cleavage stages a diminution in phosphatase activity is
indicated by the scattered distribution of granules in the cells.

(3) During gastrulation, however, intense phosphatase activity is noticed.
The endoderm cells and the mesoderm cells show a high degree of phosphatase
activity in the cytoplasm (Fig. 3). In the ectoderm cells the nucleus alone takes
a feeble stain and there is no indication of any activity of the enzyme in the
cytoplasm of these cells.

(4) In the early veliger the region of the shell-gland, which is at this stage
in the form of an ectodermal invagination, forms the site of high phosphatase acti-
vity.

DiscussioN

In the embryo of the grasshopper, according to Fitzgerald (1949), as stated
already, there is no detectable alkaline phosphatase activity until late in develop-
ment, and it then lasts till just before hatching. In the unincubated stage of the
blastoderm of the hen’s egg alkaline phosphatase is indiscernible, and also in all
embryonic tissues during the first two or three days of development (Moog, 1944).
Phosphatase persists as long as a tissue remains undifferentiated, and as differentia-
tion proceeds, phosphatase in some tissues disappears, and in others accumulates in
a higher concentration. In the sea urchin eggs Gustafson and Hasselberg (1950)
noted a constant and weak activity during cleavage stages and a rapid rise of the
activity after the appearance of primary mesenchyme cells in the blastocoele. In
the present study on the embryos of Pila a weak and constant activity during
cleavage stages and rise during gastrulation has been observed and this seems to
be in agreement with what Gustafson and Hasselberg (1950) and Mazia et al. (1948)
observed in sea urchin eggs.

The interesting correlation between phosphatase activity and growth and
differentiation was first demonstrated in chick embryogenesis by Moog (1944).
Similar evidence lias been presented in the early development of amphibia by
Brachet (1946) and in the sea urchin by Mazia et al. (1948). The findings of the
several authors generally tend to show that in embryonic tissue the activity is
weak during the early stages of development but becomes intense at the beginning
of differentiation.

Studies made by the author on RNA distribution in the early development
of Pila (unpublished) show that high phosphatase activity during gastrulation is
associated with high content of ribonucleic acid which is known to be closely
associated with protein synthesis.

That alkaline phosphatase activity plays an important part in the process of
calcification has been shown by Wagge (1951), Manigault (1939) and Bourne (1943).
Manigault (1939) has in fact demonstrated biochemically that during regeneration
of the shell in Heliz there is an increase in the amount of alkaline phosphatase
in the mantle, in the extracts of digestive gland and in the blood. Wagge (1951)
has shown that alkaline phosphatase is abundant during shell repair especially
around digestive gland lime cells. Bourne (1943) has observed a high phosphatase
activity in his histochemical studies on shell gland. In the present study it is
seon that alkaline phosphatase activity is associated with the embryonic shell
gland.
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ExprLaxamioN or Frauvres

Fig. 1.- -Photomicrograph showing the distvibution of alkaline phosphatuse activity in the
fertilised ege. x Ca 1000,
Fig. 2.—Photomicrograph showing the control of the above stage. X Ca 8060,
Fig. 3.—Photomicrograph indicating the localisation of alkaline phosphaiase in the gastrula
stage. x Ca. 1000,
(ECT-Ectoderm ;. EXD-Endoderin ; MES-3esoderm)
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