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39% and this suggests a negative mitoclasic activity of
Haloperidol.

A significant feature was the elevated frequencies of
behavioural aberrations® viz sex chromosomal and
autosomal univalents following drug treatment, with a
preponderance of the former. Lack of homologous
segments and binding forces of chiasmata® may lead to
an easy dissociation of the bivalent. Hence higher
values of XY univalents are not surprising. Among the
autosomal univalents the smallest pair was more often
involved than others. The mechanism of induction of
univalents and their consequences have been amply
discussed and illustrated®> -3, Spontaneous levels of
these are known to be very high and vary widely>*-1°,
Hence, the significance of induced univalency should
be assessed by comparing them with the respective
controls. Viewed from this angle XY and autosomal
univalents induced by Haloperidol are significant only
for some doses and periods, in either series. Besides
these cells with more than one pair of univalents were
also noted. The behavioural aberrations appear to be
insignificant if a random or chance segregation leads
to a normal distribution of univalents during meta-
phase, leading to the production of normal gametes.
However, the possibility of its irregular distribution
cannot be ruled out. The abnormalities have to be
reckoned with as having some consequence and
significance, if sex chromosomes are involved. In
general presence of abnormalities till the fifth week in
single dose series indicates that the drug or its
metabolite/s may affect the various stages of sper-
matogenesis. Moreover the drug is known to be found
in small quantities for several weeks following admin-
istration'®. Overall percentages of aberrations in-
duced by haloperido! show only marginal variation
between single and cumulative treatments for any
specific type of aberration.

Negative findings with haloperidol with respect to
clastogenic and mitoclasic activity 1ndicates non-
hazardous nature of the drug at therapeutic levels.
These observations made on germ cells corroborate
the earlier report on somatic chromosomes of mouse’.
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VINBLASTINE sulphate, an antincoplastic agent is
often used in combination with other drugs in the
treatment of Hodgkin’s disease and a wide variety of
carcinomas' ™. In the presentinvestigation, an attemplt
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has been made to study the dose response and time-
dependent relationships for chromosome aberrations
in peripheral blood lymphocytes after introduction of
the cytostatic drug in vitro.
Human lympheocy te cultures wete imtiated from the
whole blood samples according to the modified
method of Moorhead et al®. For studying the effect of
the antineoplastic drug, vinblastine sulphate (prepared
by dissolving 5 mg of the drug in 10 ml sterile distilled
water and filtered by millipore filtration prior to use),
on human lymphocyte cultures the cells were treated
for periods of 24, 48, and 72 hr by adding the drug at
the respective time intervals, ie. 24 hr before termi-
nation, 24 hr after initiation and at the time of
initiation respectively. Four different concentrations
were used for each period, ie. 1.25, 2.5, 3.75 and
5.0 ug mi respectively. Cultures were harvested in the
usual way and the cells were observed under the
microscope. All cultures were maintained in duplicate,
Control cultures without the addition of the drug were
maintained simultaneously.

The results obtained after the treatment of the
kuman lymphocyte cultures with VLB are given in
table 1.

Our observations revealed that the mitotic index
was considerably reduced after the treatment of the
human lymphocytes for longer periods (72 hr), espec-
1ally at the highest concentration (5 ug/ml). Extreme
condensation of chromatin was observed at concen-
trations of 5 ug;ml after 24 hr treatment. Stickiness of
chromosomes was common for all the three time

periods—24 hr (S ug/ml), 48hr (5 ug/ml) and 72hr
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(3.75 pg/ml and 3 g /mi). D-D and G-G acrocentric
associations were observed at concentrations of
3.75 pg/ml after T2 hr treatment. Polyploidy was ob-
served at 5 pug/ml for both 48 hr and 72 hr treatment.
An interesting observation was the termina) deletion
of one arm of a C group chromosome and the
subsequent translocation to another chromosome of
the same group after 48 hr treatment at 3.75 ug/ml. No
other chromosomal abnormalities were observed.

The percentage of pooled abnormalities ranged
from 0.33 to 1.66 at 24 hr treatment, from 1.00 to 1.66
at 48 hr treatment and from 1.00 to 1.66 at 72hr
treatment. The results were significant at the higher
concentrations of 3.75 yg/ml and 5.0 ug/m! for all the
three trme penods and also at 2.5 ug/ml for 72 hr.

Mitotic poisons may roughly be grouped into (a)
preprophase poisons (b) radiomimetic or chromo-
some poisons and (c) spindle or metaphase poisons? .
VLB falls under the last category and produces C-
mitosis i virro. It has no action on the structure of
centrioles or kinetochores and the spindle tubules were
lacking in arrested metaphases, thereby indicating that
they interfered with the normal assembly of spindle
fibre proteins into an oriented tubular structure.
Without organization of structural units, functional
spindle tubules are not found and the normal chromo-
some movements are prevented®,

Previous reports on the action of vLB indicate no
evidence of chromosome damage after the treatment
of normal and neoplastic human cells”. Kucerova and
Polivkova? indicated that viB (1072 to 10~7 mg/ml)
induces a few, if any, mutagenic effects even at high

Table 1 Analysis of human lymphocytes after treatment with vinblastine sulphate (VLB), ( No of Cells analysed 500}

e el ——

x? values
Cytostatic Time  Concentration % of blast 7% of dividing 9 of abnor- (control versus
drug (hr) (#g/ml) cells cells malitics concentration)
Control — — 33.33 10.89 0.00 Q.00
Yinblastine 24 125 33.33 14,58 0.33 1.00
sulphate 2.50 32.50 15.68 1.00 3.01
3.75 28.86 16.72 1.33 3.86*
5.00 26.84 1891 1.66 5.04*
43 1.25 24.20 20.00 1.00 3.01
2.50 23.40 18.00 1.00 3.01
3.75 21.26 14.40 1.33 3.86°
> 00 20.86 12.00 1.66 5.04*
72 1.25 22.28 12.00 1.00 3.01
2.50 18.20 10.00 1.33 3.56*
375 16.60 8.00 1.66 5.04*
5 00 12.40 4.00 1.66 5.04*

* P <005
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concentrations. In Don lung cells from Chinese ham-

ster, vinblastine sulphate produced a dose- and time- 3.

dependent increase in various chromosomal aber-
rations including chromatid breaks and sister chro-

matid exchanges'®. A study of the relative mutage- 4.

nicity and cytotoxic efiects of vinblastine and other

antineoplastic drugs revealed that the drugs did not 3.

significantly increase the frequency of TGRHGPRT™
mutants, but were highly cytotoxic't. No dose re-

sponse relationship was reported by Hartwich et ai'? 6.

in lymphocytes of three of the five patients treated with

VLB but only slight increase in percentage of aber- 7.

rations in the other two.

In areview of the genetic and related effects of Vinca 3.

rosea alkaloids, Degraeve’? indicated that the induced

lesions may often be related to an individual action on 9.

the spindle rather than to a direct action on chromo-
somes. VLB blocks spindle formation at low concentra-
tions with doubling of chromosomes but failure of

chromatid separation or formation of macro or micro [0,
nucler with lagging chromosomes in the interpolar
regions. Higher doses have a direct effect on the 1.
chromosomes, resulting in their shrinkage and coales-
cence to form a dense pycnotic mass'*. The in vive time 12,
effect relationships in studying chromosome aber-
rations by VLB has been worked out by Georgian er 13.
al'®. Kubock et al’® observed some nuclear abnor- 14.
malities, breaks and dicentric chromosomes in 15.

patients suffering from Hodgkin’s disease or chronic

myelosis and treated with Velbe which could be related 16.

to a prolonged arrest in metaphase rather than to a

direct action on chromosomes. 17.

The dominant toxic effect of vLB is leucopenial”’
which limits the therapeutic dose that can be given.

Finally, all the published data agree about the absence 18.

of demonstrable mutagenicity of VLB in both micro
organisms and mammals and the chromosomal effects
in humans'® !, The primary effect of VLB is metaphase
arrest, by interference with, or inhibition of, mitotic

spindle formation with very little interaction with 19,

DNA.
Financial assistance received from CSIR, New Delhi

1s gratefully acknowledged.

18 October 1984

i sl

i L . P il Wiy i’

Mack Pubhishing Co.). 1975, p. 1375,

Wade, A., In: Martindale, the extra pharmacoepia,
27th edition, (London, The Pharmaceutical
Press), 1977, p. 172.

Vanhaelen, C., Bertrand, M., De Jeger, R. and
Kenis, Y., Eur. J. Cancer, 1979, 15, 1315.
Moorhead, P. S., Nowell, P. C., Mellman, W. ],
Battips, D. M. and Hungerford, D. A., Exp. Cell
Res., 1960, 20, 613.

Biesele, J. J., In: Mitoric poisons and the cancer
problem, (New York, Elsevier), 1958, p. 121.
Palmer, C., Livingood, D., Warren, A., Simpson,
P. and Johnson, L., Exp. Cell Res., 1960, 20, 198.
George, P., Journey, L. and Goldstein, M., J.
Nail. Cancer Inst., 1965, 38, 355.

Kucerova, M. and Polivkova, E., In: Progress in
genetic toxicology, (eds.) D. Scott, B. Bridges and
F. H. Sobels, (North Holland, Amsterdam,
Elsevier), 1977, 2, 319.

Segawa, M., Nadamitsu, S., Konde, K. and
Yoshizaki, 1., Mutat, Res., 1979, 66, 95.

Suter, W., Brennand, J., McMillan, S. and Fox,
M. Muat. Res., 1980, 73, 171.

Hartwich, G., Rott, M. and Van Zyl, J., J. Forsch.
Med., 1972, 90, 651.

Degraeve, N., Mutat. Res., 1978, §§, 31.

Cutts, J., Cancer Res., 1961, 21, 168,

Georgian, L., Comisel, V. and Geormaneanu, C.,
Rev. Roum. Biol. Ser. Biol. Anim., 1980, 28, 59.
Kubock, J., Pietechmann, H. and Rothen-
buchner, G., Wien Klin Wochsch, 1971, 83, 1835.
Goodman, L. S. and Gilman, A., In: The pharma-
cological basis of therapeutics, Sth edition, (New
York, Macmillan Publishing Co.), 1975, p. 1284,
IARC Monograph, On the evaluation of the
carcinogenic risk of chemicals to humans, some
antineoplastic and immunosuppressive agents,
Monograph No. 26, (Lyon, France, IARC), 1981,
349,

IARC Monograph, On the evaluation of the
carcinogenic risk of chemicals to humans, chemi-
cals, industrial processors and industries, ds-
sociated with cancer in humans, Monograph
Suppl. No.4, (Lyon, France, IARC), 1982,

p. 257.

e — vl

. Creasey, W. A, In: Antineoplastic and immuno-
suppressive agents, (eds.) A. C. Sartorelli and D.
G. John, (Springer Verlag, New York), 1973, 11,
670.

2. Harvey, S. C., In: Remington’s pharmaceutical
sciences, 15th ed, (eds.) A. Osol, (Easton, PA,



