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ABSTRACT

Eggs of the lizard Calotes versicolor increase in weight, length and diameter during develop-
ment. They absorb water during development as could be seen from their absorption of the
water-soluble dye, Trypan blue.

Treatment of the embryos at limb bud stage with 0-1 and 0-2 per cent solution of the dye,
vital Trypan blue (Gurr), resulted in the apparent normal development of the embryos. No
malformations were caused; however, with the 0-2 per cent solution the embryos developed
up to hatching but failed to hatch although signs of hatching such as clefts in the shell, oozing
out of the fluid, were seen. The yolk-sac in all these cases failed to be retracted. The organs of
the embryo, including the scales and bones, were stained with dye. This is perhaps the simplest
method of staining these embryos for embryological studies. All the control embryos developed
and hatched out successfully.

INTRODUOTION

It has been reported that the eggs of some reptiles (turtles and pine
lizards), unlike those of birds, absorb water during embryonic development
(Cunningham and Hurwitz 1936; Cunningham and Huene 1938; Cunningham
et al. 1939). Calotes is the most commonly available garden lizard in India
although no experimental work, so far as the author is aware, has been yet
reported onit.  The present study was undertaken with a view to determining
whether the eggs of Calotes absorb water during development. This was
ascertained by using the vital Trypan blue dye.

MATERIALS AND METHODS

Eggs of Calotes were collected from the University gardens. The soil
attached to the eggs was carefully removed before weighing. The eggs of each
clutch were weighed individually every week and weights were taken to the
nearest milligram. The length and diameter were measured in millimetres.
Since the, eggs in each clutch were in the same stage of development, one of
them was opened to note the stage of development at the time of treatment.
Eggs in two clutches were placed in moist soil in open metal trays; those in the
third clutch were placed between two layers of sterile moist cotton wool in
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open Petri dish as described by Lynn and Von Brand (1945). The metal trays
and the Petri dish were kept in an open glass cabinet placed at one corner of the
room so a8 to protect them from draught. The temperature of the corner of
the room where the eggs were incubated averaged between 27° C and 29° C.
Having found that the eggs in each of the above sets increased in weight,
length and diameter two separate sets were kept using the dye, Trypan blue,
with a view to see whether this water-soluble dye was absorbed by the eggs
during their course of development. In these sets layers of cotton wool were
moistened with desired concentration (0-1 and 0-2 per cent) of the dye in
sterile distilled water. Appropriate controls were run using sterile distilled
water instead of dye solution, the eggs chosen for the controls being from the
same clutches as those chosen for the experiments.

ExXPERIMENTAL RESULTS AND Discussion

Increase in weight, length and diameter of the eggs

The two sets of eggs in soil and a set between layers of cotton wool
moistened with distilled water were considered in this category. In the first
set of 13 eggs in soil culture all the eggs hatched out successfully while in the
second set of 17 eggs 10 could be carried through successfully to hatching.
All the six eggs incubated between Jayers of cotton moistened with sterile
water also hatched out successfully. The incubation period of the eggs grown
in moist cotton was 62 days. The exact age of the eggs in soil incubated in
the laboratory was not known but they were on an average 56 to 60 days
under observation after which they hatched out. This period differs from that
recorded by Asana (1931) and McCann (1937) who have recorded an incubation
period of 45 and 39 days respectively, but both of them have not mentioned
the temperature at which the eggs were incubated. As suggested by McCann,
climatic conditions probably influence the period of incubation.

In all the above-mentioned sets there was a gradual increase in weight
(Text-fig. 1). The average increase in weight per week in the two sets in soil
was of the order of 180 mg. From the standard errors indicated in the graph
(Text-fig. 1) it may be seen that in the third set, which was kept between
cotton layers, great variations in the individual weights were observed. These
variations may be due to uneven distribution of water in the cotton as com-
pared to that in the soil. Two of the eggs in set 3 grew to an exceptionally
large size and were heavier than others; however, the weight of the newly
hatched embryos from these eggs was found to be much lower than that of the
other embryos in the same set. On opening these eggs it was found that much
water was stored in the allantoic cavity although the allantois did not show
any abnormality. It appears that the eggs in question had absorbed more
water than could be utilized by the system and this was stored in the allantoic
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TEXT-F16. 1. Graph showing weekly increase in weight of eggs of Calotes versicolor. I, grown
in soil; II, grown in soil; I11, grown between two layers of moist cotton.

cavity resulting in improper growth of the embryo. In neither set of condi-
tions did eggs lose weight before hatching as deseribed for the fence lizard by
Cunningham and Hurwitz (1936).

The eggs in all the three sets were found to increase in length and diameter
as well (Text-fig. 2). The average weekly increase was found to be one to two
millimetres in either axis. These measurements differ from the findings re-
corded by Asana (1931) who found the most rapid increase from the 4th to
18th day although no measurements were given by him. On the whole
development of these embryos is very slow and it appears improbable that a
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2. Graph showing weekly increase in size of eggs of Calotes versicolor. Length (I)
and breadth (I’) of eggs grown in soil; length (II) and breadth (II’) of eggs
grown in soil; length (17I) and breadth (I1I') of eggs grown between two layers

of moist cotton,

sudden increase in weight or length and diameter as suggested by Asana
could take place.
Having found that the eggs of Calofes increase in weight, length and
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diameter it was necessary to know whether this increase was due to the ab-
sorption of water from the environment. The dye, vital Trypan blue, used in
the next set of experiments had a twofold significance. The dye being water
soluble its entry into the embryo from the outer environment would confirm the
absorption of water during development by these eggs. Secondly, Trypan
blue is a powerful teratogenic agent. Teratogenic effect of this dye has been
reported on rat and mice embryos (Gillman ef al. 1948 ; Hamburgh 1952, 1954 ;
Waddington and Carter 1952). Recently the effect of this dye has also been
studied on the development of the amphibian embryos by Waddington and
Perry (1956), and on the chick embryos by Beaudoin and Wilson (1958) and
Mulherkar (1960). The malformations in all these cases related mainly to the
neural axis, heart, eye and skeleton. In the present work, two sets of ex-
periments were conducted using 0-1 and 0-2 per cent solution of the vital
Trypan blue in distilled water and the eggs were allowed to develop between
the layers of cotton wool moistened with the dye solution of these concen-
trations. The brain, the eyes, the heart and the embryonic membranes were
all formed at this stage. The eggs were under observation for six to seven
weeks. With 0-1 per cent solution of the dye, 8 out of 12 embryos hatched
out normally as in the controls; the remaining failed to hatch; with 0-2
per cent solution, all the 13 embryos failed to hatch. On examination it was
found that there were no apparent malformations in the embryos. The
limbs, scales, eyes, etc., were all developed normally; however, in these embryos
the yolk-sac failed to be retracted and there was no hatching. 12 out of 13
controls hatched out successfully. It thus appears that the retention of the
yolk-sac hinders the hatching process. Such retention of the yolk-sac has also
been described in turtle embryos by Diamond (1954) who however attributed
the failure of retraction of yolk-sac to treatment with thiourea, which is a
thyroid inhibitor; it is seen that similar results such as prolongation of hatching
period and non-retraction of yolk-sac were also observed with the use of vital
Trypan blue.

It is interesting to note that the embryos treated with this dye appeared
normal. No malformations in the brain, eye or limbs described in other
vertebrate embryos were noticed. The question therefore is, how could this
powerful teratogenic agent leave the reptilian embryo unaffected? In
this connection, the stage of development of the embryo at the time of
treatment is important. It has been found in rat embryos (Wilson et al.
1959) that the dye has its greatest effect on the 8th day of pregnancy for it is
then that differentiation of brain, eye and heart occurs and it is probably
affected by the dye. After the 11th day of pregnancy, the dye does not have
any effect.

Amphibian and chick embryos also when treated with this dye, at the
beginning of differentiation of the main organs, were similarly affected
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(Waddington and Perry 1956; Mulherkar 1960). However Beaudoin and
Wilson (1958) could obtain defects in the eye, skeleton of beak and limbs of
chick embryos treated with this dye at a fairly late stage of development
(24-36 hours of incubation). The absence of teratogenic effect of this dye
after the 11th day of pregnancy in rat was due according to Wilson et al.
(1959) to its absorption and storage in the yolk-sac epithelium thus preventing
its passage into embryonic organs affording them protection. In the reptilian
embryos under consideration the brain, heart, eyes and embryonic membranes
were formed at the time of treatment with the dye. The dye was taken up
by the yolk-sac and alantoic vessels and was carried to the liver and kidney.
In about 5 to 6 weeks, the dye was carried into general circulation staining all
structures, including bones and scales, and blue embryos hatched out with
0-1 per cent solution. This is perhaps the most natural and simplest method
of staining these embryos for embryological studies.
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