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Congenital Malformations in
Hamster Embryos after Treatment
with Vinblastine and Vincristine

Abstract. Intravenous injection of
vinblastine or vincristine, two anti-
tumor chemotherapeutic agents used in
humans, into pregnant golden hamsters
on the 8th day of gestation, causes an
increase in the fetal mortality rate and
the appearance of a significant number
of congenital malformations in the sur-
viving fetuses.

The teratogenic effect of colchicine
in the pregnant hamster has been re-
ported (7). In a survey of the per-
meability of the hamster placenta to
colchicine and other possible mitotic in-
hibitors, two more compounds, vinblas-
tine (vincaleukoblastine, VLB) and
vincristine (VCR), showed a profound
embryocidal and teratogenic effect (2).
Since these compounds, which are ob-
tained from the common periwinkle
plant (Vinca rosea Linn.) (3), have
been used very effectively as chemo-
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therapeutic agents in human tumors
(4), it seems advisable to mention the
possibility of their teratogenic effect in
man. Both compounds have similar
chemical structures (5), yet they appear
to produce definite differences in their
effects on tumors (3). The antimitotic
activity of VLB in the hamster has been
demonstrated by Cardinali et al. (6)
and VCR has exhibited an antimitotic
effect in the bone marrow of the mouse
(7). Sokal and Lessmann (8) have
reviewed the literature on the effects
of cancer chemotherapeutic agents
during human pregnancy and have con-
cluded that aminopterin and the com-
bined therapy of busulfan-6-mercapto-
purine have been the only agents thus
far studied in this class of compounds
that have any known relationship to
human congenital malformations.

The hamsters were anesthetized with
Nembutal, and a small 1-cm incision
was made over the femoral vein into
which various concentrations of each
compound (Table 1) were injected di-
rectly on the 8th day of gestation.
Control animals received equal volumes
of saline intravenously in a similar
manner. The fetuses were recovered
on the 14th day of gestation and
examined for gross congenital malfor-
mations. The mortality rate was cal-
culated by determining the number of
resorption sites when the animals were
killed. All maternal animals survived
the treatment without any evidence of
anorexia, weight loss, or diarrhea during
the course of the experiment. Ten
pregnant hamsters, used as controls,
were injected intravenously with equal
volumes of normal saline.

Table 1 shows that both compounds
have a distinct embryocidal effect in
that an increase in dosage causes a
progressive rise in the embryonic mor-
tality rate, an effect similar to that of
colchicine (/). Evidence of gross mal-
formations in the recovered fetuses was
recorded and suspicious areas were pre-
pared for microscopic examination. In
addition, all fetuses which appeared to
have skeletal defects at autopsy were
cleared in 1 percent KOH and the
skeletons were stained with alizarin
red (9).

Malformations noted in the group
treated with VLB included micro-
phthalmia, anophthalmia, spina bifida,
and skeletal defects consisting mainly of
rib fusions and vertebral arch deform-
ities. When administered on the 8th
day of gestation, 0.25 mg/kg appears
to be the most effective teratogenic dose
of VLB. The fetuses from those animals

Table 1. Effect of vinblastine and vincristine
on fetal survival and gross congenital mal-
formations when injected intravenously into
golden hamsters on the 8th day of gestation.

Fetuses
Dos- Lit-
age ters Treated SUIVIV- Mor- (z‘:lr)‘r)lscfll?
(mg/kg) (No.) (No.) ng tality = -
7 (No) (%) (No.)

Vinblastine

0.1 4 51 42 18 3
025 10 134 56 58 16
0.5-2.6 3 38 11 71 2

Vincristine

0.1 4 51 39 23 6
0.25 3 43 15 65 2
0.5 4 53 7 85 1
0.6-2.3 6 70 9 87 1
Controls
0 (saline 10 119 111 7 0
only)

receiving VCR showed malformations
consisting of microphthalmia, anoph-
thalmia, mild exencephaly, and rib de-
fects. Its most effective teratogenic dose
for hamsters is 0.1 mg/kg. It is prob-
able that the incidence of malformations
with these two compounds would be
greater if a more detailed search by
serial histologic sectioning were made.

Colchicine-induced malformations un-
der identical experimental conditions
(1) showed a great similarity to the
malformations described here for VLB
and VCR. It would thus appear that
one explanation for the common terato-
genic action of these compounds might
by their mitosis-arresting activity on the
developing embryonic tissue. However,
in view of the marked difference in the
tumor-spectrum activity of these two
drugs, other unknown mechanisms may
be responsible for their teratogenic
action (70).
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