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ABSTRACT

Concern about the susceptibility of the male reproductive system to drugs or environmental
agents has assumed an increasing extent. The outcome of such exposures have included not
only reduced fertility but also embryo/fetal loss, birth defects, childhood cancer and other
postnatal or functional deficits. Carbaryl, one of the most widely used broad-spectrum
insecticides, was chosen to see its effect on the sperm count and sperm motility of albino rats.
Three groups of animals were taken for the present study i.e. control, carbaryl low dose
(100mg/kg /day) and carbaryl high dose (200 mg/kg /day). After 60 days of experimental
period, rats were sacrificed. Testis along with epididymis was taken out. Sperms were
obtained by mincing the epididymis in normal saline and filtering through nylon mesh. The
sperm motility was assayed microscopically while sperm counting was done using Neubauer
chamber.

Sperm count and sperm motility was found to be decreased in both carbaryl treated groups as
compared to control. The total sperm count (per ml) in control group was 100x10%+ 0.39 while
50x10°+ 0.52 in low dose and 30x10°+0.11 in high dose. The sperm motility in control group
was 81.0+ 4.8%, in low dose group 38.1+6.09% and in high dose group 11.3+1.27%.

Therefore, it seems that carbaryl adversely affects the fertility by producing oligospermia and
decreasing the sperm motility.
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INTRODUCTION

Pesticides, though present in the environment in small quantities as compared to other
contaminants such as industrial wastes and fertilizers, account for public and scientific concern
due to their high biological activity. Carbaryl is 1-Naphthyl methyl carbamate, also known as
Sevin is a popular broad spectrum insecticide used since 1956. Pesticides have a tendency to
persist and have potential to bio accumulate in the body (Kamrin 1997).

Of the potential health risks associated with exposure to chemical or physical agents, a
prominent concern is that these agents may interfere with the ability of individuals to produce
normal, healthy children. A large number of chemicals that have been released into the
environment are known to interfere with the endocrine system.

Pesticides have the potential to cause reproductive toxicity in animals and several compounds
are known to affect human reproduction too (Mattison et al. 1990, Hileman 1994).
Epidemiological studies postulated that in the past 50 years the sperm number and sperm
quality in human had been decreased (Bendvold et al. 1991, Carlsen et al. 1992). Pathological
effects of pesticides on the reproductive system of experimental animals were recorded by
many authors (Afifi et al. 1991, Abou Salem et al. 1997, Okamura et al. 2005, Presibella et al.
2005). Keeping in mind the pivotal role of testis in reproduction this experimental work was
done.

MATERIAL AND METHODS

24 male albino rats weighing 50-80 g were used for the present experiment. The rats were
maintained under standard laboratory conditions in an air conditioned room and housed in
stainless steel cages one per cage at temperature 22+3°c and relative humidity 30-70%. They
were fed on the standard pellet diet and tap water ad libitum. Animal care was as per Indian
National Science Academy (INSA) guidelines for Care and Use of Animals in Scientific Research.
The study protocol was approved by the Institutional Animal Ethical Committee (IAEC). After
acclimatisation for two weeks in laboratory conditions, rats were divided into 3 groups of 8 rats
each.Group-1 served as control. Group 2 & 3 received 100 mg carbaryl/ Kg body weight (low
dose group) and 200 mg carbaryl/ Kg body weight (high dose group) respectively in 0.2 ml of
groundnut oil orally, 6 days/ week for 60 days. After 60 days of experimental period all treated
rats along with their controls were anaesthetized by intraperitoneal administration of
Nembutol (30 mg/Kg body weight). Rats were sacrificed, the scrotum was skinned and an
incision was given to take out the testis along with epididymis for sperm count and sperm
motility. Sperms were obtained by mincing the epididymis in normal saline and filtering through
nylon mesh. The sperm motility was assayed microscopically while sperm counting was done
using Neubauer chamber.

For sperm counting, the specimen was mixed gently after liqguefaction and the semen was
drawn to the 0.5 mark of a WBC pipette.
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The semen diluting fluid (consisted of sodium bicarbonate 5.0 gm, formaline 1.0 ml and distilled
water 99.0 ml) was drawn to the 11 mark and mixed well. Neubauer chamber was loaded and
the sperms were allowed to settle for about 5 min. Sperms were counted in the four corner
squares.

Sperm motility was assayed microscopically within 5 min. following their isolation from
epididymis at 37°C. A small drop of liquified semen was placed on a glass slide and covered with
a cover slip. Slide was examined under the high power with reduced illumination. The number
of active motile sperms (%) was counted out of the total count of 200.

RESULTS

The mean sperm count (per ml) of control rats was found to be 100x10°+ 0.39 while 50x10°+
0.52 in low dose and 30x10°+0.11 in high dose group. The values were decreased as compared
to control and were highly significant (Table 1, Fig.1). The percent sperm motility was also
found to be decreased in carbaryl treated groups as compared to control. The sperm motility in
control group was 81.0+ 4.8%, in low dose group 38.1+6.09% and in high dose group
11.3+1.27%. Statistically these values were highly significant (Table 2, Fig. 2).

Table 1. Effect of carbaryl treatment on sperm count after 60 days.

Treatment Dose Sperm count p-value
(mg/kg/day) | (meanzSD)
Control - 100x10°+0.39 |-
Carbaryl (low dose) | 100 50x10°% 0.52 <.001
Carbaryl (high dose) | 200 30x10°+0.11 <.001

120

.

Control Carbaryl (100mg/kg/day) ~— Carbaryl (200mg/kg/day)
After 60 days Sperm count (x10°/ml)
Figure 1. Bar diagram showing sperm count in control and carbaryl treated rats.
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Table 2. Effect of carbaryl treatment on sperm motility after 60 days.

Treatment Dose Sperm motility | p-value
(mg/kg/day) | (meanzSD)

Control - 81.0+ 4.8% -

Carbaryl (low dose) 100 38.1+6.09% <.001

Carbaryl (high dose) 200 11.3+1.27% <.001

90%

80% -

70% -

60% -

50% -

40% -

30% -

20% -

10% -

__In

Control —— Carbaryl (100mg/kg/day) — Carbaryl (200mg/kg/day)

0% -

Sperm motility in (%)
Figure 2. Bar diagram showing sperm motility in control and carbaryl treated rats.

DISCUSSION

Though animal studies support the fact that carbaryl reaches the mammalian testes, seminal
vesicles and prostate (Thomas 1974), the reported effects of carbaryl on spermatogenesis are
inconsistent. Several studies have shown no testicular effect attributable to carbaryl (Lillie
1973, Weil et al. 1973, Jordan et al. 1975, Dikshith et al. 1976). However, these studies
generally focused on fertility and did not quantitate the effects on germ cells. Chronic oral
administration of 3 mg of carbaryl/kg of body weight in rats reduced numbers of
spermatogonia and testicular spermatozoa (Kitagawa et al. 1977).
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An extremely complex mechanism underlies the effects of various substances on reproductive
components and functions. Various chemicals may interfere in different ways with components
of reproductive system. They may affect directly by interference of the substance with
reproductive components or indirectly by altering hormonal regulations.

The carbamate insecticides, one of which is carbaryl, exert their insecticidal action by inhibiting
cholinesterase enzymes. This inhibition is the primary mechanism by which these insecticides
cause toxicity in mammals. The cholinesterase enzymes hydrolyze acetylcholine and other
choline esters; consequently, their inhibition leads to the accumulation of endogenous
acetylcholine and other choline esters. Probably most of the biologic effects of
anticholinesterase agents, including carbaryl, are due to the inhibition of acetylcholinesterase
which leads to the accumulation of endogenous acetylcholine, the principal choline ester that
has demonstrated physiologic significance in humans.

Sperm count is one of the important parameter for testing testicular function. It is a direct
method for assessing reproductive capability for an individual. Any factor which is involved in
altering the homeostasis of reproductive biology will lead to alteration in final output of
number of sperms. Sperm count is liable to decrease either due to decreased sperm production
in seminiferous tubules or decreased sperm maturation in epididymis under effects of some
chemicals (Sever & Hessol 1985). Dalsenter et al (1996), was in opinion that decreased sperm
count may be due to damage to Sertoli cells. Other authors also reported same findings with
carbaryl exposure to rats (Kitagawa et al. 1977, Rybakova 1966, Vashakidze 1975, Pant et al.
1995 & 1996). Several studies have shown no testicular effect attributable to carbaryl (Martin
1982, Osterloh et al. 1983). Reduction in sperm count, observed in the present study clearly
suggests a detrimental effect of carbaryl on germinal epithelium, that too in a dose dependent
manner suggesting damage.

Sometimes sperm count may be adequate but still the individual is infertile. The reason is
number of active or motile sperms which decide fertility. Sperm motility was found to be
significantly decreased with both low and high dose of carbaryl exposure. This finding runs
parallel with that reported by Rybakova (1966), Vashakidze (1975) and Pant et al (1995 &1996).
These findings do not correlate with the findings seen by Orlova and Zhalbe (1968), Benson and
Dorough (1984), Weil et al. (1972), Dougherty et al. (1971) who did not observe significant
effects of carbaryl on fertility, gestation and viability of rats. Decreased sperm motility may be
due to androgen deprived maturational anomalies of sperms at epididymal level (Zenick et al.
1994, Iwasaki et al. 1995). According to our opinion, degeneration of Leydig cells leading to
reduction in circulating as well as intratesticular testosterone level may be the probable cause
for this finding.

CONCLUSION

Considering the effects of carbaryl on the testis in the present study and based on the findings
of earlier studies, this compound may be designated as moderately toxic. This may affect
spermatogenesis resulting in the production of decrease number of sperms.
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