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The histochemistry of renal sex segments in garden lizard (Calotes versicolor)
has been studied. The cytoplasmic constituent present in this region in
very high amount was acid phosphatase. Such a high amount of the enzyme
is present only in adult mammalian prostate. The acid phosphatase of
sex segments decreased to a very low value during hibernation. The be-
haviour of the enzyme in renal sex segments appear to be similar to that of
prostate gland indicating the role of the former as a secondary sex organ.

INTRODUCTION

Regaud and Policard (1903) first described sex segments in the kidney
of male lizard, as distinet from renal tubules, Fox (1952), Forbes (1941) and
Takewaki and Fukuda (1935) have reviewed the subject extensively. Bishop
(1959) has studied the histochemistry of sexual segment in the kidney of snake
Thamnophis sirtalis. In the present report, histochemical investigations on
the renal sex segment of garden lizard, Calotes versicolor, has been presented.

MATERIAL AND METHODS

Six sexually mature male garden lizards of approximately similar body
weight were collected from nature each time, the first week of July, early
September and January. They were fasted overnight and kept in the
laboratory a day prior to experimentation. All the animals were killed by
decapitation and the kidneys were taken out. Histochemical tests were
carried out according to the following procedures.

In fresh frozen sections succinic dehydrogenase and glucose 6-phosphatase
were localized according to Nachlas et al. (1957) and Chiqueine (1955) respec-
tively. The tissues were fixed in cold formol and the following cytoplasmic
constituents were demonstrated in prepared frozen sections.

1. Neutral lipid with sudan ITI and IV, according to Kay and White-
head (1941).
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2, Plasmal reaction as described by Hayes (1949).

3. Unsaturated lipids with bromination technique of Mukerjee, Deb
and Sen (1960).

4. Cholesterol detected by Schultz’s test as modified by Mallory
(Lillie 1954).

5. Reticulin as described by Sen et al. (1961).

6. Esterase by naphthol AS acetate method of Malaty and Bourne
(1955).

7. Lipase by the improved method of George and Thomas Iype (1960).

8. Acid phosphatase according to lead sulphide method of Gomori
(1950).

Alkaline phosphatase activity was studied in cold acetone fixed paraffin
section according to Gomori (1946). A portion of the tissue was fixed in
Carnoy fixative. For histological study, paraffin sections were prepared from
above fixative and were stained with Masson’s trichrome, Such sections were
also used for the histachemical demonstration of amino acids according to
alloxan Schiff method of Yasuma and Toyoki (1953) and for DNA and RNA
according to PMG procedure of Kurnick (1952). Diastase controlled periodic
acid Schiff reaction were carried out on similar sections following the technigue
of Lillie and Greco (1947). Histochemical reactions observed were similar in
animals of each group. Sites of increased concentration of acid and alkaline
phosphatases were localized according to Danielli (1950).

OBSERVATIONS

A considerable variation in the size and macroscopic appearance of the
kidney has been observed in different seasons. During breeding season (July)
the organ was of a larger size. This was possibly due to the presence of hyper-
trophic secretory metanephric tubules, described as sex segments. These
segments, which were very prominent even to the naked eye during this
seagon, were considerably shrunken in appearance during hibernation
(January). This type of segment was not present in the female kidney in
either season. Histologically the segments were lined by a basement mem-
brane. The cells were tall columnar with very little cytoplasm and basely
placed nucleus. During hibernation the size of the kidney was considerably
reduced, it became so thin and flat that it was difficult to dissect it out from
the dorsal body muscle. Only a few atrophied sex segments were obgerved to
be present during hibernation.

Histochemical observations

The renal sex segments were free from sudan positive substances and
plasmal. Unsaturated lipids in considerable amounts and fine granular
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deposits of lipase were observed to be present at the apical regions of these
segments. The space between the segments was occupied by a large number
of reticular fibres which were found to encircle the cells in a basket-like fashion.
Negligible amounts of the enzymes, succinic dehyvdrogenase. glucose 6-
phosphatase, esterase and alkaline phosphatase. were present here.  The cells
of the segments contained only traces of g-amino acids and RNA. Marked
amounts of acid phosphatase were ohserved to be present in the sex segments,
Highest concentration of this enzyme. much higher than liver or renal tubulex,
was present in thix region. During September. when the animals were just
prepaving to enter hibernation. a marked fall in the concentration of acid
phosphatase has been observed. though the segment has not fully atrophied
as vet. During hibernation therve were regression of such segments and even
long periods of incubation failed to rveveal any enzymatic activity. No
similar regions in female kiduey with such a high concentration of acid phox-
phatase has been observed in either season. The atrophied xex segments of
the male kidney during hihermation contained droplets of saliva stable periodic
acid Sehiff positive snbstance.

DiscussioN

The renal sex segments observed in male lizards behaved differently both
histologically and histochemieally from renal tubules. These segments
which were absent in females were observed to be very prominent during
breeding season in sexually mature males and atrophied in hibernation.
Similar results have also been observed in lizards but not in snakes (Fox
1952) . the latter has been observed by him to contain over-wintering epi-
didvmal sperm.  Castration of juvenile or adult animal has been observed
to prevent the growth and development of the segments (Miller 1959).

The sex segments did not contain any sudan positive material or cholesterol
aud plasmal.  The application of plasmal reaction for the detection of keto-
steroids has been suggested by Albert and Leblond (1946) and Dempsey and
Wislocki (1944). Accordingly absence of plasmal indicated absence of
ketosteroids in these segments. This region. unlike renal tubules (Deb and
Sarkar., unpublished). contained only traces of all the enzymes studied. The
only exception to this was acid phosphatase which was possibly present in
highest concentration in these segments. Bishop (1939) has also reported
presence of acid phosphatase in the sex segments of snake. No function
of this enzyme has definitely been postulated. but a very high concentration
of it has also been observed to be present in human prostate (Gomort 1941).
This enzyme has been described as chemical secondary sex characteristic as
the concentration of it varies according to the androgen status of the body.
(futman and Gutman (1939) have observed small amounts of it to be present
in infants, which increased during puberty and reached maximum during
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adulthood. An elevation has also been observed in carcinoma of prostate
(Gomori 1941). Androgen treatment augmented the acid phosphatase
content in prostate of monkey (Gutman and Gutmnan 1939). Ouwr observa-
tion indicates that the acid phosphatase present in the renal sex segments
of lizard is also a secondary sex characteristic as the acid phosphatase of
prostate. Highest concentration of the-enzyme has been ohserved in the
breeding season which reduced to very low level during hibernation. On
the contrary an increase in the concentration of acid phosphatase in the
renal tubules has been observed in hibernating toad (Deb and Mukherjee,
unpublished). This observation also supports the previous postulation that
the renal sex segments in lizard is a secondary sex organ as these segments
behave similarly to that of prostate. The significance of the presence of
unsaturated lipids and lipase at the apical region cannot be properly ex-
plained. Saliva stable periodic acid Schiff positive substance in the segments
during hibernation indicated accumulation of mucin, the secretion of which
was possibly stopped during hibernation.

DxscorreTiON OF PraTE IX

Fre. 1. Calotes kidney in July, Masson’s trichrome. Sex segment (indicated by arrow) very
prominent. X 96.

F1e. 2. Calotes kidney in January, Masson’s trichrome. Marked atrophy of the segment
(white arrow). Compare with Fig. 1. X 96,

F16. 3. January kidney, saliva stable periodic acid Schiff reaction. Presence of droplets in the
atrophied sex segments (black arrow). X 96,

F1c. 4. July kidney, bromine-silver method for reticulin. Large amount of fibres in the
tissue space. X 96.

F1c. 5. July kidney, acid phosphatase. Incubation time 5 mins. Marked reaction in sex
segments, renal tubules unstained., X 96.

Fra. 6. July kidney, bromine-silver method for unsaturated lipids. Higher reaction in apical
region. Some reticular fibres around basement membrane also stained. X 986.
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