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The habit of chewing pan masala is comparatively new worldwide, but it is
prevalent in Indian sub-continent. The aggressive manner in which pan masala is
being advertised through the electronic and print media, and the social acceptance
of the use of pan masala under the pretext of being safe, has increased alarmingly.
The habit of chewing pan masala is quite popular among the teenagers and
housewives. Even those who generally refrain from smoking and tobacco
chewing are consuming the pan masala. Pan masala generally consists of arecanut
(betelnut), catechu (Acacia catechu), lime, cardmom (Lletteria cardomonum) and
unspecified flavoring agents with or without tobacco. Pan masala along with
tobacco is consumed as an alternate form of tobacco. Stich and Rosin (1985)
reported that one of the greatest exposures of mankind to carcinogens occurred
during the chewing of tobacco and betelquid. They also suggested that the use of
smokeless tobacco appears to pose the highest risk for the development of oral
cancer.

Few reports are available, especially on mutagenicity and clastogenicity of pan
masala in vivo and in vitro (Dave et al. 1991, Patel et al 1994). Dave et al. (1991)
demonstrated a significant increase in chromosomal aberrations and
micronucleated cells in the peripheral blood cells of pan masala chewers as
compared to control. Further, Ramchandani et al. (1998) evaluated carcinogenic
and co-carcinogenic activity of pan masala in mouse skin, stomach and
oesophagus and reported that habitual pan masala use may exert carcinogenic and
co-carcinogenic influence. However, data on the effect of pan masala on
reproductive system are scanty (Mukherjee et al.1991). Usually, most of the
tobacco chewers spit out macerated quid or macerated quid juice, whereas plain
pan masala chewers swallowed the chewed material during the chewing. Thus, in
addition to the local effects on the oral and esophageal mucosa, these substances
may also likely to have affect on other organ system also.

Keeping in view the mutagenic potential of the pan masala (Dave et al. 1991;
Patel et al. 1994; Ramchandani et al. 1998) and available toxicity data on various
component of betelquid (IARC, 1985; Kumar and Saiyed, 1999) as well as an
earlier report about low birth weight of the offspring of tobacco chewing mothers
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(Verma et al. 1983), we have conducted preliminary work on male reproductive
system of mouse, especially on sperm head morphology, while studying the
carcinogenic potential of pan masala in a long term study (Nigam et al. 2001).
Further, a report indicating adverse effects of tobacco chewing and lower
percentage of motile sperm and total sperm count of tobacco chewers as
compared to control (Banerjee et al. 1993), also prompted us to take up this study.
The purpose of this study was to investigate the effect of pan masala plain and
pan masala with tobacco on sperm head morphology of Swiss albino mice.

MATERIALS AND METHODS

The pan masala plain and pan masala with tobacco locally known as sada and
gutkha respectively were procured from the local market. Pan masala both plain
and tobacco at the dose of 2% in mouse feed was used in this study, which
simulate to the human exposure if consider total diet intake/day of human and
mouse. Generally, habitual chewer consumes 10-15 pan masala pouches/day and
each pouch contains about 2 gm of pan masala. Hence, human beings consume
about 20-30 gm/day, which is more or less comparable to the pan masala,
consumed through feed by the mouse. However, if we consider the pan masala
consumption by body weight then comparatively higher dose of pan masala was
used in the present study.

Adult Swiss albino mice (inbred strain), 8-10 weeks old weighing about 23+3 gm.
was selected from Institute’s animal house colony. The animals were maintained
on standard mice feed and water ad libitum and were divided into three groups.
The animals of the first group received the pan masala plain (PMP) orally in diet
(2% of PMP mixed in feed) while animals of group second received 2% of pan
masala with tobacco (PMT) through diet in similar manner. The animals of third
group were maintained on standard mice feed, which served as control.

A minimum of four animals from each pan masala treated (PMP and PMT)
groups were sacrificed after 3, 9, 12 and 13 months of feeding. Similarly
representative animals from control group were also sacrificed for comparison.
The cauda epididymides were cleanly dissected out sperms were collected in
physiological saline and processed for head shape morphological study. The
sperms were stained with 0.5 % of aqueous eosin Y solution for about 30
minutes. A minimum of 2000 sperm was scored in each group in order to note the
sperm head shape changes using the criteria of Wyrobek and Bruce (1978) and
Kumar et al. (1992, 1999). The data of sperm abnormalities were expressed in
percentage of total abnormalities. The data were analysed using Students’” ‘t’ test
to note the significance between exposed and control groups.

RESULTS AND DISCUSSION

A significant elevation in sperm head shape abnormalities was noticed in both
PMP and PMT treated groups as compared to control (Table 1). Significant
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elevation in sperm head shape abnormality was observed in the PMT treated
group i.e. 9 months after the treatment as compare to 12 months in the PMP
treated group.

The present study clearly indicates that both PMP and PMT are having adverse
effects on the male reproductive system of mouse as revealed by the elevation in

Table 1. Sperm head shape abnormalities (mean + SE in percentage) in mouse
after chronic exposure to pan masala.

Groups Autopsy intervals in months
3 9 12 13
PMP 1.73£0.18 1.81 031 210+0.18 2.50+0.29
(3000) (2200) (2800) (2200)
NS NS P <0.05 P <0.01
PMT 1.85+0.24 2.04 026 242 +030 2.65+032
(2800) (2100) (2600) (2600)
NS P<0.05 P <0.02 P <0.01
Control | 1:43 £0.20 1.22+0.25 1.50£0.19 1.36 +0.29
(2300) (2700) (2400) (2200)

PMP — Plain pan masala (without tobacco); PMT — Pan masala Tobacco
Figures in parenthesis are the total number of sperm observed in each group.

the sperm head shape abnormalities. This study also indicates that the long-term
chronic exposure may be responsible for the adverse effect on sperm head shape
morphology as present study indicated a non-significant elevation in sperm head
shape morphology between pan masala treated and non-treated groups after three
months of exposure at this dose level. The higher number of sperm head shape
abnormalities in the present study may be due to the adverse effects of various
ingredients of pan masala especially arecanut alkaloids and tobacco specific N-
nitrosamine (TSNA) on the reproductive system.

The results of the present study corroborated with earlier finding of Mukherjee et
al. (1991). They have conducted cytogenetic analysis of meiotic metaphase germ
cells in the male mice following oral feeding of pan masala and identified
abnormalities of head morphology of spermatozoa and also a significant increase
in the frequency of breaks at high dose of pan masala treated animals. Further,
teratogenic effects of betelnut (main component of pan masala) and its alkaloids
have been reported in mouse and rats chronically exposed to betelnut or arecoline
(Sinha and Rao 1985). They reported that exposure to betelnut extracts leads to
death, enhanced resorption and reduced weight of the foetus etc. The arecanut
alkaloids and tobacco specific N-nitrosamine (TSNA) and other components of
pan masala those are having cytotoxic and clastogenic potential may be
responsible for the elevated level of sperm head shape abnormalities in the
present study. The various ingredients of pan masala such as arecanut (a major
ingredient of pan masala) and lime has clastogenic and mutagenic potential
reported by various investigators (Tanaka et al. 1983; TARC 1985; Panigrahi and
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Rao, 1986; Dave et al. 1992). Further, arecoline, the major alkaloid of arecanut
has also been shown to inhibit DNA and protein synthesis (Wary and Sharan,
1991). The lower number of sperm head shape abnormalities in PMP treated
group as compared to PMT treated group in the present study may be due to the
presence of arecanut alkaloids along with other ingredients in PMP while PMT
are having both arecanut alkaloids and tobacco specific N-nitrosamine (TSNA)
along with other ingredients.

The result of this study is preliminary one and need further investigations on
reproductive systems and their markers using other species of mammals with low
doses of pan masala. At this movement we are not aware any reproductive effects
of pan masala on human being as reproductive dysfunction if any due to pan
masala habit may go unnoticed due to lack of apparent clinical sign and
symptoms. Our study on carcinogenic potential of pan masala in mouse indicated
that pan masala in both plain as well as with tobacco in 2% concentration in feed
for 16 weeks could not produce any tumour, but after 56 weeks of exposure
tumours were observed in both types of pan masala treated groups and it was
more in PMT group as compared to PMP (Nigam et al. 2001). Therefore, a
comprehensive epidemiological study on pan masala chewers is required to note
the various health problems associated with the use of this substance.
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