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purchased from the local market. An aqueous
extract of the product was prepared as
follows: pan masala was finely powdered with
the help of a blender and 25g was added to
75 ml of distilled water and mixed thoroughly
to give a smooth paste. This was allowed
to stand overnight at 4-8°C. It was next
stirred for 4 h and the extract was collected
by centrifugation. This extraction pro-
cedure was repeated twice more, adding 75
ml distilled water to the same residue. All
three extracts were pooled. The pooled
extract, representing extract of 25 g pan
masala ni 225 mi distilled water, was steri-
lised by filtration through a 0.22 p millipore
filter and stored at —70°C in small aliquotes.
The extract contained 1.21 g per cent water
soluble material by dry weight.

For the primary evaluation of geno-
toxicity of an agent, short term genotoxicity
assays and in vitro mammalian test systems,
constitute a set of rapid, reliable and econo-
mic criteria®. Cytogenetic end points, such
as SCE and CA frequencies are widely
preferred parameters for their sensitivity
and quantitative preciseness’.

CHO cells were maintained in growth
medium  containing minimum essential
medium (MEM) with Earle’s salts and non-
essential amino acids (Centron Research
Lab., Bombay, India), 20 per cent new-born
calf serum (Sera Lab., UK), 100 units/ml
of penicillin and 100 pg/ml of streptomycin
sulphate.

After about 42 to 45 h of subcultivation,
the “cultures were treated with 3 different
doses of aqueous extract of pan masala for
3 h The treated and the control cultures
were washed twice with prewarmed calcium
and magnesium free phosphate buffered
saline (CMF-PBS) and fresh growth
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mediom containing 10 ug/ml of 5-bromo
deoxy uridine (BrdU, Sigma Chem. Co.,
USA)Y was added. Other culture condi-
tions, culture termination and slide pre-
paration was carried out as reported earliers.
The staining and the SCE scoring procedures
remained the same as described previously?®..
CA scoring recommended by WHO was
followeds. AGT (h) was calculated
according to the method of Tice and Ivettl®,
Briefly, a minimum 100 metaphases were
scanned for their staining pattern and were
accordingly classified into M1, M2 and M3
stages of cell cycle. AGT was calculated
by following formula,

Hours since onset of BrdU exposure

AGT (b)) =
(b Proliferation index (PRI

1 M1+ 2XM2 + 3xM3

where PRI =
100

The statistical significance of the results
was evaluated by employing Student’s ‘t’
test.

Results & Discussion

The SCEjcell values in untreated control
cultures ranged from 3.0 to 11.0, giving a
mean value of 6.76 (Table 1). For the
cultures treated with 10 ul/ml extract the
mean value of 9.64 resulted from SCEfcell
values ranging between 4.0 to 15.0. Treat-
ment with 20 wpl/ml of extract resulted in
SCE/cell value between 6.0 to 16.0 providing
a mean of 11.0 and a mean value of 14.16
for the dose of 50 pl/ml extract resulted from
SCE/cell values ranging between 8.0 to 20.0.
The SCE elevations for all the three samples
treated with aqueoys extract of pan masala
were dose dependent and hxghly significant
statistically (P<<0.001).

Cellular kinetics, expressed as AGT,
indicated that there was a definite retardation
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SCE frequencies, indicating the genotoxic
properties of pan masala.

As estimated by us for the brand studied,
pan masala contain 75-80 per cent betel nut
by weight. An aqueous as well as dimethyl
sulphoxide (DMSO) extract of betel mut
have been shown to produce tumours in
experimental animals®®, Saliva of betel nut
chewers has also been reported to induce
SCEs in CHO cells't,. We have observed
an increase in SCE and CA frequencies on
treating CHO cells with a similarly prepared
aqueous extract of betel nut as well as eleva-
ted levels of SCEs in peripheral blood
Iymphocytes of betel nut chewers (un-
published data). Recently, Giri et af
have reported clastogenic effects of catechu,
which is another constituent of pan masala.
The available evidence on the ‘genotoxic
properties of betel nut and catechu thus
explain the elevated SCE and CA {re-
guencies observed in the present study.

The results of this report, preliminary as
they are, do warrant a restriction to the
indiscriminate use and sale of this widely
accepted product, pan masala, wuntil fur-
ther in depth in vitro and in vivo studies are
accomplished.
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