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ABSTRACT

Four common tranquillizers containing diazepam or nitrazepam as active ingredients induced
chromosomal abnormalities in dividing cells and alterations in mitotic index, when applied in high
concentration, 1O plant and ammal systems in vivo.

INTRODUCTION

RANQUILLIZERS are used very commonly in com-

bating human ailments, being available in a
variety of commercial forms, esther singly or in combi-
nation with other compounds. Lately, interest in the
action of drugs on genetic systems has been increasing
partly due to the fact that certain hallucinogenic
compounds have been shown to exert harmful effects
at the levels of cell and chromosome division e.g.
mescaline and LSD in mammalian test systems leading
to chromosomal alterations and changes in the mitotic
frequency!.2, The effects of tranquillizers on metabolic
pathways have been investigated by several workers,
the test systems principally being mice and rats3-3, The
in vivo bone marrow chromosomal study has been
recommended as an ideal protocol among the cytogen-
etic assays to detect potential mutagenic effects of
environmental agents$’.

Benzodiazepines are among the most commonly
prescribed drugs®. More than 8000 tons of benzo-
diazepines were prescribed in 1977 1n the United
States®. Reports have also indicated a significant
association betwecen maternal intake of benzodia-
zepines during the first trimester of pregnancy and oral
clefts!?. Chronic dietary administration of benzo-
diazepine tranquillizers to breeding pairs of Swiss
Webster mice resulted in alterations in the normal
patterns of reproductive behaviour and foetal growth,
which significantly depressed body weights at birth'?!.
The irritant effects of dilute solutions of benzodiazep-
ines on the eye and tongue of rabbit, guinea pig and
man has also been established!?. Chlordiazepoxide
was reported to induce cytogenetic effects and domin-
ant lethality in mice!3 !4 and gave a significantly high
incidence of micronuclel in the bone marrow cells of
mice’®. The toxic effects of diazepam, chlordiazep-

oxide and nitrazepam on the spermatozoa of mice were
studied with a daily oral dose of 0.5 mg!®,

The present investigation was undertaken to assess
the effects of certain commercial tranquillizers on cell
and chromosome division in animal and plant test
systems.,

The drugs used contained either of the two com-
pounds diazepam and nitrazepam in combination with
the usual pharmaceutical ingredients in different doses.
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MATERIALS AND METHOD

The actual commercial brands used were:—

(a) Nitravet (with 5 mg of nitrazepam/tablet) Mfg.
by The Anglo-French Drug Co., Bangalore.

(b) Hypnotex-10 (with 10 mg of nitrazepam/cap-
sule) Mfg. by The Pharmaceutical and Chemical
Industnes, Gujrat.

(c) Calmpose (with § mg of diazepam/tablet) Mfg.
by Ranbaxy Laboratories Lid,, New Delh and

(d) Valium-2 (with 2 mg of diazepam/tablet) Mfg.
by Roche Products Ltd., Bombay.

All these chemicals were subjected to Allium test*®,
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Dosages applied.

(1) Dosage applied to a human adult dissolved in
100 ml distilled water as stock solution.

(2) Half dilution of the stock solution.

For plant systems, Allium cepa bulbs were placed at
the mouths of tubes containing these doses for 120 hr
(figure 1). Root tips were removed after the complete
treatment and sguashed following acetic orcein
schedule.

In the animal experiments, four different doses i.e.
half, normal, double and fourtimes the normal human
dose of calmpose and nitravet were force fed to four
sets of mice ( Mus musculus) daily for one month per kg.
(figure 2} of body weight, taking 50 kg. as the standard
human weight. A control set was fed distilled water in
the same proportion. The animals were sacrificed after
one month; bone marrow was aspirated and chromo-
somes were observed following colchicine hypotonic
flame drying giemsa schedule®”®,

Five thousand cells were scanned for each treatment
for mitotic indices and 300 dividing plates were
observed for percentages of abnormal cells. Statistical
analysis was carried out to test for the significance of
the data. Three replicates were made of each exper-
iment and the consolidated data presented.

RESULTS

On an average both the animal and plant systems
indicate that, when applied at sufficiently high concen-
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Figure 1. Treatment for 120 hr on somatic chromo-
somes of Allium cepa.
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trations these commercial products containing nitra-
zepam and diazepam are all capable of altering the
mitotic index and increasing the number of chromo-
somal abnormalities in the dividing cells.

In animal experiments the mitotic indices for the
four different doses of diazepam and nitrazepam were
compared separately with a control. The treated series
showed a suppression of mitotic index and a significant
rise in total abnormalities in the chromosomes as
compared to the control.

The resuits were slightly different with Allium cepa.
The increase 1n abnormalities and decrease in mitotic
index was dose dependent, as expected. However,
nitrazepam gave an increase, at a moderate significant
level in 4. cepa when applied at the normal human
doses.

The abnormalities observed were divided mainly
into three different groups —

Group ! - Abnormalities mainly due to spindle
disturbances e.g. diplochromatin, C-
mitosis, sticky bridge, lagging, poly-
ploidy, multipolarity, etc.

Group II - Abnormalities due to direct action on
chromosomes e.g. breaks, gaps, centric
fusion, centric fission, telomeric fusion,
lesions, ctc.

Group I ~ Gross chromosomal abnormalities e.g.
erosion, pulverisation, clumping, pyec-
110s1S, etc.

Abnormalities of all the three groups taken together
gave the percentage of total chromosomal disorder.
The histogram represents a companson of abnor-
malities caused by each dose of diazepam and nitra-
zepam separately with the control.

It 1s suggested that when using tranguillizers care
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Figure 2. Treatment for onc month on bone marrow
chromosomes of Mus musculus.
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should be taken not to exceed the prescribed dose and
to avold chronic treatments in order to prevent cumu-
lative effects.
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ANNOUNCEMENT

AWARDS UNDER ISCA YOUNG SCIENTISTS PROGRAMME

Indian Science Congress Association introduced the
programme for the benefit of young scientists from the
68th Session of the Science Congress in January, 1981.
The programme enables young scientists to present
their proposed research work with opportunities to
exchange ideas 1n the relevant scientific problems with
their counterparts and specialists. The details of the
programme are given below:

(1) Only members of the Association under 30 years
are chgible for consideration for the Award;

(1) The papersto be presented for consideration shall
have 1o be (a) under single authorship, (b)
preference will be given for independent work
preferably at the post-doctoral level, and (¢) the
work must have been carried out in India.

One copy of the full paper along with three copies
of its abstract in 100 words shaii have to reach the
office of the General Secretary (Headquarters)
not [ater than August 16. Biodata, including full
name and address alongwith the date of birth
(duly supported by attested copy of the certi-
ficate), research experience, list of publications

should be given in the top sheet of the complete
paper.

(11) The scientists will be required to present their
papers tn respeclive sections, if wvited by the
Sectional Presidents concerned.

(1v) The names of awardees will be announced by the
General President at the meeting of the General
Commuittee. The Certificate of Merit and the Cash
Award of Rs. 500/- will be handed over to the
recipient with the citation. A further amount of
Rs. 2,500/- towards incidentals, etc. will be sent to
the awardees later from the headquarters of the
Association. The total number of Awards are
twenty; and

(v) The selected scientists will be provided with
travelling and daily allowances (second class
concessional bothways rail fare and daily allow-
ance of Rs. 35/- per day not more than 10 days).

I'or further details please contact, The Secretary,
Indian Science Congress Association, 14 Dr. Biresh
Guha Street, Calcutta 70001 2.



