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SEASONAL VARIATION IN WEIGHT AND LENGTH OF THE
TESTICLES AND THE QUANTITY OF ABDOMINAL FAT OF
THE SNAKE Bothrops jararaca

Thelia R. F. JANEIRO-CINQUINI*
Frederico Fontoura LEINZ*
Eduardo Cunha FARIAS**

ABSTRACT. Seasonal variation in weight and length of the testicles, and
weight of the abdominal fat of 250 specimens of snakes Bothrops jararaca
from the southern and southeastern regions of Brazil, was observed dur-
ing the period of one year. It was verified that the length, as well as the
weight of the testicles, reached a maximum in Summer and a minimum
in Winter. An accumulation of abdominal fat in Winter, was also verified
when compared to the other seasons of the year. The presence of mo-
bile spermatozoa within the deferent ducts of all observed animals was
verified, independent of the time of the year. The authors suggest that
fat accumulated in Winter might be used in Spring and Summer, when
reproduction would occur.
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INTRODUCTION

The spermatogenetic cycles in snakes vary as much in relation to the species
of snake taken into consideration as to their ecology (Saint-Girons'3; Lofts10).

In some snake species from temperate regions, the spermatozoa are produced
only in Autumn, and in others, the production is interrupted during Winter, recom-
mencing in Spring (Lofts'?).

The reproductive cycle of snakes in tropical climates is less well known than
in other groups of reptiles (Fitch®). The male tropical snakes do not present
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seasonality in their sexual cycle, (Seigel'’), occuring the reproduction of several
species during the whole year (Fitch®; Vitt'®).

Many sguamates exhibit seasonal vanation in the lipid content, suggesting that
this reserve will be used during hibernation (Brian3; Derickson?), for reproduc-
tion (Hahn’: Hoddenbach®), and also for the synthesis of steroids and spermato-
genesis (Lofts?). For both sexes, variation in the abdominal fat reserves reflects
the phase of the reproductive cycle (Fitch®).

In tropical viperids, the sexual cycles of males have scarcely been investigated
(Mello'2: Belluomini?: Saint-Girons').

The objective of this paper is to contribute to the knowledge of the reproducti-
ve biology of the snake Bothrops jararaca, analysing the biometric seasonal va-
riation of the testicles and the weight of the abdominal fat during the period of
one year.

MATERIAL AND METHODS

During the period of one year, 250 males of Bothrops jararaca, recently arrived
from nature, originated from the south and southeast regions of Brazil, received
in the ‘'Secdo de Venenos'' of the Instituto Butantan, were examined.

The snakes were measured at their snout-vent length (cm), weighed (g), and
through laparotomy, the teste were measured “‘in situ’” along their longitudinal
axis with the aid of a caliper rule, and then removed and weighed. The abdominal
fat was separated and weighed.

Since the specimens were different weights and lengths, we determined an
“index'’ for the monthly variations observed, using the relationship between the
testis/length of the snake x 100 and the weight of the testis/weight of the snake
x 100. The same procedure was used to relate the weight of the fat/weight of
the snake x 100. The montly mean of this “'index’* was then compared from month
to month.

The presence of spermatozoa was determined by a smear of the deferent ducts.

The statistical analysis was set up by the application of the “'Student-t'’ test,
and Pearson correlation coefficient. The level of rejection adopted was a« = 0.05.

RESULIS

The observations showed that the mean “‘index’’ of testicles weight was lo-
west in Winter (0.22 £0.11) an higher in Summer (0.41 £0.09). When the weight
found in these periods were compared, it was verified that there is a significant
difference between them (t=6.33). Table 1.

Variation in testicles length, althought not so pronounced, occurred in the sa-
me seasons. The length was lesser at the end of Winter (2.9 £0.47), and lon-
ger in Summer (4.0 £0.78), there being a significant difference between them
(t=5.0). There was a positive correlation between the length of the testicle and
the length of the animal (r=0.55).

The largest testicle reached a length of 4.3 cm, removed from a animal of 76.5
cm snout-vent length, and the smallest was 0.9 cm removed from a specimen
with a snout-vent length of 61.0 cm.
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Mobile spermatozoa were seen within in the deferent duct of all the observed
animals during the whole year. The smallest male examined measured 54.0 cm.

As to the weight of the abdominal fat, an inverse relation was noted, reaching
a minimal weight at the end of Autumn (2.1 £1.45) and a maximum in Winter
(6.3 £2.26). There was a significant difference when the two seasons were com-
pared (t=5.82).

The right and left testicles behaved in the same manner in relation to weight
and length.

TABLE 1

Means and standard deviation of testis's weight and lenght
and weight of fat body in Bothrops jararaca

MGTTRS Index Weight Index Lf:;lngth Index Weight Fat
Testis Testis Body
January 0,41 £0,09 4.0 £0,78 31383
February 0,29 *0,09 3,8 £0,90 32T 172
March 0,29 +0,07 A0 Syl an il
April 0,26 £0,09 3,4 £0,92 2.4 £1,38
May 0,26 x£0.08 3.6 £0. 86 2,1 £1.45
June Q25 Er{1%1 ) L4151 vy LAB 4.3 £2 83
July 0,23 0,06 Sl THE hedeT /)98
August 0,22 0,08 2,9 0,47 h.3 T2.26
September 0,22 0,11 3,1 £0,99 3,0 £2,09
October 0,24 +0,17 i) x| 2,3 +1,99
November 0,30 *£0,14 3,2 0,99 2395243
December 0,40 £0,13 3,3 £0,39 L2 48
DISCUSSION

Some reptile species of tropical regions present frequently an acyclic reproduc-
tion; however, other species may exhibit cyclic forms of reproduction
(Sherbrooke'®). In the male, the reproductive cycle involves changes in size and
weight of the testicle and hemipenis (Fitch®). According to Saint-Girons'®, several
reptiles of tropical regions show recrudescence at the end of Spring, Summer and
beginning of Autumn. Analyzing the ponderal variation of the testicle Crotalus duris-
sus terrificus during the period of one year, Belluomini? verified a minimum tes-
ticular weight at the end of Winter, and a maximum at the beginning of Autumn.
In Bothrops jararaca a similar result was found, the testicles presenting a mini-

mum weight at the end of Winter. In Spring, an increase of the weight of the gonads
starts, reaching a maximum in full Summer.

The length of the testicle, according to Volsoe', may be a more reliable indi-
cator of the gonadal activity than the weight. In relation to this measure, it was
verified that in the species under study, seasonal variation occurred. The lenght
of the testicles reached a maximum in the Summer months, and a minimum in
the Winter months, althought this variation is not as significant as the one that
occurred within the weight.
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In Crotalus durissus terrificus, spermatozoids were pratically found during the
whole year, with some exceptions during the Winter months (Mello'2). All males
of Bothrops jararaca examined showed spermatozoids in the ductus deferens during
the whole year, independent of the season.

In both sexes of reptiles abdominal fat is present, and its increase or decrease
reflects the stage of the reproductive cycle. It is larger when the gonads are small
and inactive, functioning as reserve of nutrients that can be used for the produc-
tion of eggs or energy for fight, courtship or exhibition (Fitch®).

The weight of the abdominal fat of male Bothrops jararaca varied significantly
during the period of one year, very large increase occurring in Winter, and two
periods of abrupt decrease at the beginning of Autumn and the beginning of Spring.

The rainfalls are an important factor for the reproduction of reptiles (Bacon!),
since temperature is considered the main biological time piece that affects the
reproductive cycle of these animals (Marion'!). In tropical snakes, according to
Derickson®, the lipids accumulated during the dry season will be used in the
reproduction period.

For the species under study, the results obtained coincide with the above men-
tioned observations. In Winter, there was an increase of abdominal fat, coincid-
ing with a decline of the weight and lenght of the testicles, while in springtime,
an inverse relation was verified. For the males of Bothrops jararaca this suggests
the existence of reproductive activity during the hot and more humid months of
the year.

CONCLUSIONS

1- The variation in weight and lenght of the testicles indicate the existence of
an annual cyclic reproduction, influenced by the seasons of the year.

2- The weight in the abdominal fat, although presenting an inverse variation
to that wich occurred within the testicles, would be directly related to the same.

RESUMO: Variaces sazonais no peso e comprimento dos testiculos e
no peso da gordura abdominal de 250 exemplares de serpentes Bothrops
fararaca, procedentes das regibes Sul e Sudeste, foram observadas
durante o periodo de um ano. Verificou-se gue tanto o comprimento
quanto o peso dos testiculos alcangaram um maximo no verdo & um
minimo no inverno. Verificou-se também um acumulo de gordura ab-
dominal no inverno, quando comparado com as outras estacdes do ano.
Constatou-se a presenca de espermatozdides moveis nos ductos
deferentes de todos os animais observados, independente da estacio
do ano. Os autores sugeremn que a gordura acumulada no inverno seja
utilizada na primavera e verdo, quando entdo ocorreria a reproducao.

UNITERMOS: Testiculos, gordura abdominal, reproducao.
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