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GENOTOXIC ACTIVITY OF NAPHTHYL
CARBAMATE IN THE LARVAL STAGES OF
DROSOPHILA
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For an evaluation of the practical significance of
mutagens, the value of the sex-linked recessive
lethal (SLLRL) test in Drosophila melanogaster is
generally recognized!. Today this test is regarded as
the most sensitive one available in the Drosophila

system as it can detect point mutations and other
genetic changes®™,

Naphthyl carbamate (Sevin) is shown to induce
chromosomal breakages in nlants®. Brzheskii’ de-
scribed his results in the SLRL tests as inconclusive.
Sinha and Sinha® demonstrated the induction of
sex-linked recessive lethals by Sevin in Drosophila.
Because of conflicting reports on the mutagenicity
of Sevin in different systems, the present study was
undertaken to evaluate its mutagenic property
through SLRL tests in the larval stages of D.
melanogaster.

Three Drosophila stocks, 1. w™/w™, 2. fs(1) Ky
w/Y and 3. M-5/M-5 (for details of markers please
see Lindsley and Grell’) have been used in the
present studies. All these stocks are maintained on
standard cornmeal-molasses—agar-yeast culture
medium at 25 + 2°C. The eggs were collected after
mating the virgins of stock-1 with males of stock-2
on petn dishes containing normal food for duration
of four hours. On hatching, different aged (72 hr,
48 hr and 24 hr) larvae were collected by floating
them off in 50% glycerine and were fed in vials with
Sevin supplemented food far a period of 48, 72 and
96 hr respectively. The LDso (median tolerance
limit) dose of different larval treatments was deter-
mined by counting the emerged adults from the
vials. For each treatment hour, the LDg, dose
(lethal) and 50% of this dose (sublethal) were taken
into account (table 1) and the standard Muller-5
mating scheme was carried out’®!!, The statistical
methods are based on the tables of Kastenbaum and
Bowman'? and the y* test of goodness of fit to the
Poisson distribution.

The mutagenicity of naphthyl carbamate on the
male germ hne cells of D. melanogaster has been
tested through the M-5 technique and the results are
summanzed in table 1. Figure 1 depicts the compari-
son of lethal induction between the control and the
treated senes. The frequency of induaction of sex-
inked recessive lethality increases over the control
frequency in all the treated series at 1% level of
significance. The dose-effect curves (figure 2) indi-
cate the increase in lethality is related to both the
concentration of Sevin as well as the treatment
hours.

The 24 hr and 48 hr larvae, on being fed with the
LDsq dose, yielded 2 individual males in the former
and 1 from the latter-two lethal chromosomes each.
These appear to be an indication of induction of
clusters’!*, Such clusters are expected to have a
common origin when the lethalty is induced 1n
premeiotic cells of the developing gonad. Clark'?
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Table 1 Induction of sex-linked recessive lethals after naphthyl carbamate exposure
Tested Chromosomes Lethal chromosomes per male

Larval Conc. Males chromosomes
treatment (%) tested (Mean +SD)} Total  Lethal Yo 0 I 2
Control 0.0 254 18.42+5.67 4678 4 0.08 250 4 0
48 hr 1.0x 1072 68 14.8 £2.24 1007 8 0.79 60 8 0

50x107° 70 15.0 £1.06 1050 6 0.57 64 6 0
72 hr 5.0x1077 69 13.04 £2.13 900 8 0.89 62 6 1

2.5x1073 62 150 +£2.23 930 7 0.75 55 7 0
96 hr 5.0x10°3 69 160 £1.04 1104 11 0.99 60 7 2

2.5%1073 65 140 £1.04 910 7 0.77 58 7 0

emphasized that clusters are expected when early
larval stages are exposed to a chemical mutagen,
since the testes at this stage contain spermatogonial
and spermatocyte stages'>'°. However, our data do
not support this view of clusters. On performance of
Poisson distribution followed by a x* goodness of fit,
it was found that the actual and expected numbers
are very close (P > 0.05). We therefore conclude
that the lethal mutations probably originated from
independent events and do not have a common
origin as in clusters.

Sevin induces chromosome breakage in plants’
and chromosome loss in Drosophila®. Qur results
support the findings of Brzheskii, i.e., naphthyl

SEVIN

[]c £ sL L

Duration of exposure

Figure 1. Frequency of induction of sex-linked
recessive lethals on exposure of larvae to the lethal
and sublethal doses of Sevin for 48 hr, 72 hr and
96 hr. [C = control; SL = sublethal; L = lethal.]

Significance test'® in all cases showed a value at 1% level.

carbamate does act as a chemical mutagen to induce
sex-linked recessive lethals in D. melanogaster in
higher frequencies possibly through deletion and/or
point mutation.

Our results in Drosophila SLRL tests were
inconclusive by the adult feeding method. But our
present data after larval feeding indicate an increase
of induction of sex-linked recessive lethals. Vogel'’
pointed out that food consumption is very high
during larval life and feeding the larvae might well
become a useful application procedure for mutagen
testing, since it would tend to increase exposure to
the mutagen and he was able to show that larval
stages are more sensitive than adults to the

SEVIN

o——0 4B h
o— —0 72h
I o--- -0 S6h

N I
Exposure (*4Ahr)

.

Fipure 2. Dose-effect curves for the induction of
sex-linked recessive lethals on exposure of larvae to
the lethal and sublethal doses of Sevin for 48 hr,
72 hr and 96 hr. Data not corrected for spontancous
induction of sex-linked recesstve lethals,
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mutagenicity of diethylnitrosamine. Angus ef al '™
reported that certamn triarylmethane dyes used as
food colouring agents, and which are mutagenic in
the Sa/monella test, show much higher levels of
mutagemcity when fed to Drosophila larvae than
when fed or injected into adult males. In general, it
can be concluded that larval stages are often more
sensitive than adults for screening purposes.

We thank Dr J. Szabad, Hungary and Prof. F. E.
Wurgler, Switzerland for supplying the required
Drosophila stocks, relevant literatures and for sug-
gestions. The award of fellowships to two of us (LD
and BM) by CSIR, New Dellii is thankfully acknow-
ledeed.

20 December 1986: Revised 9 March 1987

1. Vogel, E. and Sobels, F. H., Chemical
mutagens, principles and methods for their detec-
tion, (ed.) A. Hollaender, Plenum, New York,
1976, p. 93.

. Sobels, F. H., Mutat. Res., 1974, 23, 361.

Purchase, 1. F. H., Mutat. Res., 1982, 99, 53.

. Vogel, E., Mutat. Res., 19735, 29, 24].

. Vogel, E. and Leigh, B., Muiat. Res., 1915, 29,

383.

Amer, S., Cytologia, 1965, 30, 175.

Brzhesku, V. V., Sov. Genet., 1972, 8, 7T98.

. Sinha, R. and Sinha, S. P., Perspective in

cytology and genetics, {eds) G. K. Manna and

U. K. Sinha, 1984, p. 393.

9. Lindsley, D. L. and Grell, E. H., Generic
variations of Drosophila melanogaster, Carnegie
Inst. Wash. Publ., 1968, p. 472.

10. Abrahamson, S. and Lewis, E. B., Chemical
mutagens, {ed.) A. Hollaender, Plenum, New
York, 1971, Vol. 2, p. 461.

11. Wirgler, F. E., Sobels, F. H. and Vogel, E.,
Handbook of mutagenicity test procedures, (eds)
B. J. Kilbey, M. Legator, W. Nicholas and C.
Ramel, Elsevier, Amsterdam, 1977, p. 335.

12. Kastenbaum, M. A. and Bowman, K. O,
Mutat. Res., 1970, 9, 527.

13. Clark, A. M., Mutar. Res., 1982, 2, §9.

14. Kramers, P. G. N., Mutat. Res., 1982, 101, 209.

15. Alderson, T. and Pelecanos, M., Mutat. Res.,
1964, 1, 182.

16. Lindsley, D. L. and Tokuyasu, K. T., The
genetics and biology of Drosophila, (eds) M,
Ashburner and T. R. F. Wnght, Academic
Press, New York, 1980, p. 226.

17. Vogel, E., Origins of human cancer, (eds) H.
H. Heatt, J. D. Watson and J. A. Winsten, Cold

n bW

% N O

el ———

Spring Harbor Laboratory, New York, 1977,
p. 1483.

18. Angus, D. S., Baker, R. S. U., Bonin, A. M.,

Callen, D. and Clark, A. M., Food Cosmet.
Toxicol., 1981.

ACCUMULATION OF B-CHROMOSOMES IN
DROSOPHIILA NASUTA ALBOMICANA
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DrosorHILA 1s a potent eukaryotic system 1o
explore many facets of population cytogenetics of
chromosomal variability. Despite extensive studies
on the chromosomes of Drosophila, B-chro-
mosomes in Drosophula have been reported only
recently!Y. The present note reports preliminary
studies on B-chromosomes of Drosophila nasuta
albomicana.

D. n. albomicana is most advanced in the nasuta
subgroup of the immigrans species group of
Drosophila®°. The different dimensions of population
cytogenetics of the B and B strains of D. n. afbomica-
na concerning their competitive fitness'!, resource
utilization divergence!?, population fitness at different
temperatures’ and the characterization of heterochro-
matin (paper preparation) have been studied. Duning
these studies, the frequency distribution of B-chromo-
somes of D. n. albomicana has been analysed over a
period of three years and the results are reported.

The relative frequency of B-chromosome distribution
was analysed during February 1983, August 1985 and
February 1985. For each one of these assessments, 100
farvae were chosen at random to reveal the frequency
distribution of B-chromosomes employing the
temporary squash method”.

Table 1 gives the number of individuals with
B-chromosomes and the mean number of B-chromo-
somes per individual along with the standard error
during three vears of study. The mean number of
B-chromosomes per individual during February 1983,
August 1985 and February 1986 was 1.03, 1.88 and 2.47
respectively. Table 2 provides information about the
number of individuals with different number of B-
chromosomes analysed during the three years of study.
During February 1983, 67 out of 100 individuals had
B-chromosomes and the maximum number of B-
chromosomes recorded in an individual was 3. After



