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Table 3 Heart beat per minute of the adultoid larva and
extra larval instar produced after juvenoids and precocene-11
treatments in the diapausing larvae of S. incertulas
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No. of
Dose (ug/ Individuals Mean=$§. E.
Chemical individual) studied (range)
Adulioid larva - o
Hydroprene 10 10 12.44 + 1,28
(10.00 ~ 13.63)
Significance P < 0.001
Methoprene 10 10 16.15 £ 1.37
(9.00 — 12.76)
Significance
eaiean £ < 0.001
Extratarval instar
Hydroprene 100 15 19.90 + 4.66
(16.21 — 27.77)
Significance P < 0.001
Methoprene 100 15 18.77 = 3.62
(14.28 — 23.07)
Significance P < 0.001
R = CH_;;
(10.00 — 16.21)
Significance P < 0.001
50 15 16.15 £ 2.19
(13.33 - 20.00)
Significance P < 0.001
Precocene-1l 150 10 14.26 £ 1.41
(12.50 ~ 16.48)
Sigmficance P < 0.00]
100 10 2472 £ 2.17
(22.00 - 27.27)
Significance P < (00}
50 15 33.13 £ 1.67
(30.00 — 35.00)
Significance P <0.001

L

The juvenilizing property of precocene-ll in dif-
ferentiation and morphogenesis has carlier been
found in Coreyra cephalonica®. Further, methop-
rene 1s more ctfective than hydroprene in reducing
the rate of heart beat in adultord larvac and
extralarval instars of . incertulas, This is possible
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because hydroprene degrades more rapidly than
methoprene”®. On the whole, the rate of heart beat
shows drastic reduction in developmentally in-
termediate forms formed after early diapause break-
ing due to the application of juvenoids and antialla-
totropin precocene-1I in diapausing larvae of §.
incertulas.

Authors are indebted to Dr G, B. Staal, Zoecon
Corporation, California, USA for supplying the gift
samples of hydroprene and methoprene and to Prof.
W. S. Bowers, Cornell University, USA for gift
samples of R = CH;; R’ = C,H; and precocene-l11.
Thanks are also due to the University of Kalyani for
partial financial assistance.

22 December 1986; Revised 20 March 1987

1. Ghosh, M. K. and Chakravorty, S., Sci. Cult.,
1985, 51, 193,

2. Chakravorty, S., Ghosh, M. K. and
Roychoudhury, N., IRRN, 1985, 10, 22.

3. Ghosh, M. K.,-Roychoudhury, N. and Chakra-
vorty, S., Zool. Anz., 1985, 215, 240.

4. Chippendale, G. M. and Yin, C. M., J. Insect
Physiol., 1979, 25, 53.

5. Wigglesworth, V. B., Nature (London), 1965,
208, 522.

6. Novak, V. J.A., Insect hormones, Chapman &
Hall, London, 1975, 104.

7. Sehnal, F. and Slama, K., J. Insect Physiol.,
1966, 12, 1333.

8. Deb, D. C. and Chakravorty, S., J. Insect
Physiol., 1982, 28, 703.

9. Weirich, G. and Wren, J., Life Sci., 1973, 13,

213.

sl

RELATIVE IMPORTANCE OF TEMPERATURE
AND PHOTOPERIOD IN THE PHYSIOLOGY OF
INDIAN GARDEN LIZARD, CALOTES
VERSICOLOR

ANAND KAR

Department of Zoolvgy, Banaras Hinduw Universay,
Varanasi 221 (035, India.

Present address: Department of Life Sciences,

Devi Ahilya Vishwavidvalava, Vigyan Bhavan,
Rhandwa Rond, ©dore 452 001, India

Tue: literature on environmental control of molting
and Q, consumption in reptiles are scanty'=, Parti-
culutly studies on effect of photopetiod on the
physiology of reptifes are almost lacking, In the
present study an attempt has been made to study the
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relative importance of temperature and day length,
if any, on scale shedding and on whole body O,
consumption of the Indian garden lizard, Culotes
versicolor.

During the month of June, adult male Calotes
were captured from nature (Varanasi, Lat. 25° 18°
N: Long 83° 1’ E) and were acclimatized in constant
laboratory conditions for a week. These were then
divided 1nto 6 groups of 10 each. Inttial body wetght
of all the amimals were recorded. Groups 2, 3 and 4
were treated with 6 hr light and 18 hr dark
(6L:18D): 12L:12D: 16L:18D, respectively.
Temperature of all the light boxes was maintained at
27° £ 1°C. Groups § and 6 were exposed to 15°C and
37°C, respectively n isothermal cabinets maintained
at 12L:12D photoregim. The remaining group
(Group-1) receiving natural day length (NDL) and
room temperature (27°2 1°C) served as control.
Experiment was continued for 15 days. All the
animals were provided with live maggots and water
ad libitum throughout the course of study. On the
last day final body weight of all the anitmals was
noted. Scale shedding and whole body O; consump-
tion were studied by following the earlier
methods™®. Students ¢ test was used for data
analysis”.

A significant decrease in whole body O, consump-
tion (P < 0.001, as compared to control) and a
cessation in scale shedding were observed in low
temperature (15°C) treated hzards. In the hzards
exposed to high temperature (37°C), O, consump-
tion was significantly enhanced (P < 0.001) and

scale shedding was almost normal. No significant
change in these two processes was observed in
animals treated with different photoregims and
constant temperature (27 + 1°C), although short
photoperiod (6L.:18D) decreased the processes to
some extent.

These results clearly indicate that temperature
plays a more prominent role than day length in
regulating scale shedding and O, consumption of C.
versicolor. Involvement of temperature in physioclo-
gy of reptiles has been demonstrated in some other
lizards too®” where metabolic effects were observed
only around 30°C and above. In geckos, shedding
cycle is closely dependent on temperature!®, Most of
these studies, however, did not control the day
length and thus failed to recognize which of the
factors was primarily involved in regulation of the
process. In the present study for the first time the
importance of day length in reptilian metabolism
was considered. Results of the artificial photo-
periodic treatment revealed that day length plays
very little or no role in whole body respiration and
molting processes of C. versicolor. Although a
decrease in these two processes was observed tn
6L : 18D lizards, effects were not significant. Thus
temperature was found more effective than photo-
period in regulating the physiology of this lizard.
Interestingly when the seasonal scale shedding and
respiration of this animal were studied in relation to
fluctuating environmental tempetature and photo-
period in nature’, it was observed that the scale
shedding ceases and O, consumption decreases in

Table 1 Effect of photoperiod and temperature on body weight, scale shedding and whole body res-
piration of Calotes versicolor

Parameters Body weight in grams Total number O, Consump-
— of scales tion in ml/g
Groups Initial Final molited b.wt/hour
NDL + room temp. 30.35+0.32 28.55+0.98 8.75+ 1.79 0.43+0.04
(control)
6L: 18D 28 2 _:. 1.76 -35.02 +1.70 4.75+1.25 0.37£0.05
Room —_— —_—
Temperature 12L.:12D 23.55+1.20 21.62+£1.22 9.5+2.64 044+0.02
+ — —_ — - —_—
15L:9D 23.64£0.93 20.5+£0.93 8.66 +1.21 0.53£0.09
12L:12D 15°+ 1°C 27.43x0.72 26.33+0.44 Nil 0.098* +0.019
+ —_ —_— I -
37° % 1°C 376+£2.19 36.64 £2.29 7.5+0.6 1.36* £ 0.22

* P < 0.001, compared to the control value.
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winter when the animal experiences very low
environmentai temperature. The reverse is found
true in summer. These observations are parallel with
the results obtained in the present expertment after
artificial exposure to different day lengths and
varying temperatures,

The effect of temperature on physiology of this
hzard 1s mediated either directly or indirectly
through thyroid gland. In fact, thyroid hormones are
well known for thgir involvement in physiology of
reptiles® 112, However, the effects of thyroid hor-
mones were observed only around 30°C. High levels
of circulating thyroid hormones have also been
reported in C. versicolor during winter. These
observations lead the author to assume that the
effect of temperature in this lizard is a direct one.
However, further research 1s required to know in
detail the mode of action of temperature in the
physiology of reptiles.

The author thanks Prof. A. G. Satyanesan and Dr
A. Chandola for valuable suggestions. Financial
support from Department of Atomic Energy, India
15 also acknowledged.
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PROTECTION AGAINST PLASMODIUM
BERGHET IN RATS BY IMMUNIZATION WITH
ADULT WORM HOMOGENATE OF SETARIA
CERVI

VIJAYALAXMI R. KAMATH and
D. M. RENAPURKAR
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SUCCESSFUL vaccination against Plasmodium ber-
ghet has been achieved by using antigens prepared
from sporozoite, asexual blood or gametocyte stages
of the plasmodial life cycle'. Vaccination with
non-protozoal agents has been reported to protect
mice non-specifically against P. yoelii and P.
vinkei*. This paper presents the results of experi-
ments 1 which the albino rats were immunized with
a homogenate of adult male and female worms of
Setaria cervi, bovine filariid worm, before challeng-
ing them with 1 x 10° parasitized RBC of P. berghet.

Male inbred albino rats, 4-5 week old, were first
immunized with 8. cervi homogenate. The
homogenate was prepared according to earlier
studies’. The homogenate was emulsified with an
equal volume of Freund's incomplete adjuvant,
Sensitizing injections were given intrapetitoncally
on one or two occasions seven days apart. Control
injections were made using a saline adjuvant emul-
sion.

Rats were challenged with a lethal dose of 1 X 10°
parasttized RBC of P. berghei intraperitoneally 15
days after the last sensitizing injection. The results
were expresed as the proportion of rats surviving 60
days after challenge. The mortality data were
analyzed by application of y° test with Yate's
correction (1 tail) method,

Hundred per cent mortality was observed in non-
immunized rats with a challenge dose of P. berghei.
Immumzation with homogenate of female worms
appearcd 1o be more protective than the male
homogenate. The pooled data reveal that the
survival of female homogenate-treated rats 31760
(31.67%) was significantly greater (£ < 0,03) than
the male homogenate-treated rats 2160 (35.0). ‘The



