
eciding upon the neurological
of the brain tissue of both the he

el construction and the prelimi
lines that may yield us a greater
of a sentence in the brain. S

generation and the extent of
re possibilities of this line of w
resentation of diverse sentence t
common platform, an adequate
to secure more details of the sente

ents involved in the brain during
of the machinery involved. ei
ata (e.g. word-step ratio) mentio

7.

orth Holland, 1966.
apter ill 1961.

of language. George-town, Univer; Mo

Brain,88: 237-294 and 585-644, 1965 .

.J. Prentice Hall, 1969.
ne's speech. Language and Speech.

Disorders. Proceedings 0/ the Inter
agar, India 1970.
anguage Samples. Presented at the W,
the All India Institute of Speech and

guage. Special Lecture Series. Pras

nd memory changes, Neurosciences

tion in eurons, Neuronal Nets, And
M.I.T. Press Massachusetts. 323-351, 1

Book Co., 1963.

. Proc. Am. Phil. Sec., 104:444-466, 1

..

BLASTINE AND VI CRISTINE ON PLATELETS AND LEUCOCYTES

A.G. CI-IAOORKAR

Department of Pharmacology, Dr. V. M. Medical College, Sholapur

Summary: The effects of different doses of vinblastine and vincristine administered over varying
periods were investigated on total leucocyte and platelet counts in rats. Depending upon dosage,
the drugs caused either thrombocytosis with no effect on leucocytes or thrombocytopenia with
leucopenia. Thrombocytosis persisted even after prolonged treatment when the drugs were given
in proper dosage.

Key words : vinblastine vincristine total platelet and leucocyte counts
tbrom bocytopenia leucopenia

thrombocytosis

Vinca alkaloids, vinblastine and vincristine are recently introduced in the treatment of
leukemiasand Hodgkin's disease. Leukopenia is the commonest side effect of vinblastine therapy
andthough a fall in leucocytes is liable to occur during treatment with vincristine, this drug causes
lessbone marrow depression.

Thrombocytopenia can also be produced by either drug, but this is observed as an infre-
quentside effect in thier clinical use (9,12). An unexplained thrombocytosis associated with
eithertherapy has also been reported (3,6,12).

It is paradoxical that a myelotoxic drug should promote a thrombocytosis. Therefore, the
effectsof vinblastine and vincristine were studied on total leukocyte and platelet counts in rats.

MATERIALS AND METHODS

The experiements were carried out on male rats weighing 200-300 g. Blood samples were
collectedby tail cuts. Platelet and leucocyte counts were done by the methods of Brecher and
Cronkite(5) and Dacie and Lewis (8) respectively. The effects of varying and repeated doses
"erealso studied.

The animals were divided into groups of 5 rats each and initial leucocyte and platelet
countswereperformed. On the third day, 4 groups received vincristine (ip) and another 4 groups
receivedvinblastine (ip) in single doses of 0.1,0.2,0.4,0.8 rng/kg dissolved in 0.5 ml of normal
salinesolution. Two groups received 0.5 ml of normal saline (ip) and served as control. Blood
countswere performed five days after the injections .
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Starting on the 3rd day after the initial counts, eight other groups received the drugs
daily for 7 days; two groups served as controls and received 0.5 ml of normal saline for 7
Counts were done on 5th day after the last injection i.e. on 14th day after the initial count.,

The effects of repeated weekly doses of vinblastine and vincristine were also studied. Follo-
wing the initial blood counts two groups of 10 rats each were given vinblastine or vincristi

...
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Fig. I : Effect of varying doses of vinblastine and vincristine administered once
on total platelet and leucocyte counts in rats.
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.2 mgkg ip) at weekly intervals for 6 weeks. At the end of 6 weeks the administration of vinbla-
. e or vincristine was discontinued in 5 rats from each group and blood counts were done 5
ys after the last injection. The remaining five rats from each group continued to receive the
gsfor another six weeks. The blood counts were performed 5 days after the 9th and 12th

.tions. Ten other rats served as control and received 0.5 ml of normal saline (ip).
cristinewere also studied. Foil
given vinblastine or vincristi In some animals the intraperitoneal injections of the drugs produced an irritant action
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Fig. 2 : Effect of weekly administration of 0.2 /Ilg/kg of vinblastine and
0,2 mslk« vincristine on total platelet counts in rats.

administered once
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was observed after higher doses. These animals were not included in the study.

RESULTS

Single doses of 0.2 mgjkg of vinblastine and 0.2 mg and 0.4 mgjkg of vincristine produced
an increase in platelet count in all the test animals. This effect was most marked in rats receiving
0.2 mglkg dose of drugs 0.4 mg and 0.8 mgjkg of vinblastine and 0.8 mgjkg of vincristine caused
a decrease in the platelet count. 0.1 mgjkg of both the drugs had no appreciable effect, the count
being identical with that in control animals which had a small rise in their platelet count. The
leucocyte count was not affected by 0.1, 0.2, 0.4 mgjkg of vincristine and 0.1, 0.2 mglkg of vino
blastine while higher doses produced leucopenia (Fig. 1).

The animals receiving the drugs for consecutive seven days had marked leucopenia and
thrombocytopenia. Vinblastine in doses of 0.1, 0.2, 0.4, 0.8 mg/kg produced 45.50 ± 0.32,
68.95±0.28, 89.15 ± 0.33,98.20 ± 0.38% decrease in leucocyte count and 36.28 ±0.22, 48.501.
0.22, 63.52 ± 0.25, 78.40±0.35 % decrease in platelet count respectively. Vincristine in doses
of 0.1,0.2,0.4,0.8 msl)« produced 26.30±0.12, 34.76±O.lS, 65.02±0.24, 89.28±0.22 % decrease
in leucocyte count and 20.50±0.12, 28.65±0.20, 46.55±0.23, 62.50±0.36 % decrease in platelet
count respectvely. However, a small rise of 25-50 % in platelet count was also observed in some
animals receiving vincristine in a dose of 0.2 mglkg and in these animals the leucocyte count
also was not affected.

Vimblastine produced a small depression in leucocyte count (32.08±0.22) when given
weekly for 6 to 12 weeks in 0.2 mgjkg dose, while vincristine in the same dose without any effect
on leucocyte count at the end of six to twelve weeks. The test animals had a rise in their plate-
let counts which was greater in vincristine (6S.0±0.23) than in vinblastine treated animals (48.6±
0.28), The rise reached its maximum at the end of 5th week and was stabilized at lower levels
.by the end of the ninth week and persisted even upto the 12th week in all the animals receiving the
drugs (Fig.2). The leucocyte count was unaffected in vincristine treated group 'at the end of
12th week.

DISCUSSION

Vinblastine and vincristine produced leukopenia and agranulocytosis after repeated
administration. This is consistent with our previous observations on total alkaloids, fraction
A and vinblastine (7).

Thrombocytosis was observed with a single dose and with repeated doses of these drugs
at weekly intervals, while thrombocytopenia was produced when the drugs were given daily for
seven days. Thrombocytosis with single doses, repeated doses at weeklv intervals and also bv
the daily administration (0.2 mgjkg ip) of vincristine has been reported by Robertson et ai.
(10,11). Our observation are in agreement with theirs; in addition we have observed thrombo-
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nia with higher doses of vincristine (0.4 mg and 0.8 mglkg) administered daily for seven
This may be due to hypoplasis of the bone marrow as leucopenia and agranulocytosis

concomitantlyseen in these animals.

The increase in the circulating platelets could occur due to stimulation of platelet production
bonemarrow (11), or by release of platelets from a reserve pool. Such an extra-circulatory

e is present in the rats and is increased in hypersplenic rats (2). The rise may partly also be
toreaction to the previous bleeding, as seen in the control groups.

White et al. (14), have shown that vincristine causes damage to the microtubules of
tdets. This might alter their adhesiveness or aggregating properties. leading to a reduction

theirreactivity and increased life span (13).

The dosage is important in determining whether thrombocytosis or thrombocytopenia
produced. The smaller doses cause thrombocytosis with no leucopenia, while higher doses
frequent administrations lead to thrombocytopenia with leucopenia. These observations

areinagreement with those of Robertson et al. (11) with vincristine since depression of bone
arow with busulphan obliterated the thrombocytosis promoting response to the drug. The

«creasein the platelet and the total leucocyte count with the higher doses may be due to
C)1otoxiceffect of the drugs.

Though vinblastine and vincristine differ in their mechanism of cytotoxic effects, toxicity,
differentantitumour spectrum and show no cross resistance in tumours where both are active
1,4) yet it seems that they possess common thrombocytosis-promoting effect which is quite
mdependentof their oncholytic action. If so, it would be advantageous to study the possibili-

of an alteration in their chemical structures with the object of developing agents useful in
thetherapy of thrombocytopenic states.
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