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Vincristine can cause giant cell
formation in rat testis

Abraham Stanley and M. A. Akbarsha
Sehool of Like Stiences, Bharatnidasan Uhiversity,
Tiruchirapalli 620 024, India

While it is known that several caacer chemotherapeutic
regimens containing the Vinca alkaloid vincristine bring
about abnormalitics in male reproduction, like azoo-
spermia, gynaccomastia, etc., the precise mode of
toxicity of vincristine is not known. We administered
vincristine sulphate 1o sexvally mature Wistar strain
male albino rats, and show that vincristine causes
absence of sperm in seminiferous tubules, depletion of
germinal epithelial elements, and formation of hypertypic
giant cells. We discuss the origin of the giant cells in the
light of the antimitotic activity of vincristine, and sugpest
that vincristine affects spermatogonial mitosis, consequent
upon which there is endomitosis, resulting jn giant cells.

CommnaTion  chemotherapy 15 one  of the most
advocated therapeutics for cancer. MOPP (mustine,
oncovin, procarbazing and prednisone)t, COPP (eyclo-
phosphamide, oncovin, procarbazine and prednisone)?,
MOMP (mustine, oncovin, methotrexate and predni-
sonepd, CVI {eyclophosphamide, vinciistine and predni-
sone}®, MVIPP (mustine, vinblastine, procarbazine and
prednisane)’, CMM (ecyclophosphamide, methotrerate
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and mercaptopuring)® and MCCB {mustire, cyclo-
phosphamide, chlorambucil and busulphan)’, are
examples of combination cancer chemotherapeutic
regimens. Most of these drugs are by nature cytotoxic,
they are either alkylating agents, antimetabolites,
antibiotics or mitotic spindle poisons®. There have
also been reports implicating these regimens in several
side-effects Jike nausea and vomiting, leukopenia,
alopecia, stomatitis, peripheral neuropathy, cardiopathy,
hepatoceltular damage and pulmonary fibrosis®. Male
gonadal dysfunction including azoospermia, oligosper-
mia, gynaecomastia and germinal aplasia, probably
culminating in male sterility> %2714, fas also been
repotted.

Vincristine is advocated as ome of the drugs in
combination chemotherapy! % It is established as a
mitotic-spindle poison and is believed to prevent cancer
growth by arresting mitotic-spindle formation through
prevention of tubulin polymerization and disruption of
microtubules. Use of such spindle poisons in cancer
chemotherapy is also likely to affect other dividing cells,
mcluding those connected with spermatogenesis®s,
While alkylating agents, antimetabolites and antibio-
tics—chlorambucil?®, cyclophosphamide!”, prednisone,
methotrexate, S-fluorouracil, mitomycin C, actinomycin
D, procarbazine'® and cisplatin'®—, when administered
in cancer chemotherapy, have been shown to lead to
testicular atrophy, azoospermia, germinal aplasia and
stetility, the specific gonadal toxicity of spindle poisons
like vincristine has not yet been studied, On the other
hand, administration of total alkaloids of ¥inca rosea
(Catharantius raseus) {(West Indian periwinkle, Apo-
cynaceae) to adult male rats and mice has been shown
to bring about arrest of spermatogenesis, regression of
Leydig cells, and derangements in sperm?®~ 24,
Viacristine being one of the binary indole-indolin
alkaloids isolated from this plant, it is highly probable
that this drug, when used in cancer treatment, might
cayse testicular deranpements. in this paper we repornt
that vincristine causes giant-cell [ormation in semini-
ferous tubules of rat.

We examined stained scctions of testes from rats that
had been given intraperitoncal injections of vineristine
sulphate (sce Figure 11 The typical tustoarchitecture of
seminiferoys  tubutes of normal  rats show  cells
arranged in spermatogenic sequence (Figure L) In
rats treated with 10 or 20 ug (per animal) of vincristine,
the seminiferous tubules were thoroughly divorganizgd,
highly regressed, and comained Lir fewer Jyers of colls
(Figure 2.0, Meiotic elements wete verver seen in the
cetls, Most of the tubules contained hypertypic giant
cetls of duferent sizes along the border of the widened
lumen as well as hying free i the fumen (Higure 1.4).
There were a few tubules in which b sse of the
germinal epithehal cells increased towards the luming]
border (1 pure L), i conrtiant te the decrease ia stz of
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cells in tubules of normal testis. There was no trace of
necrosis of the germinal epitheltum or cytolysis of
normal or giant cells in the lumen,

Formation of giant cells has never been reported in
normal testis. Multinucleated and uninucleated hyper-
typic giant cells have been reported in the testis of
rodents, monkey and man exposed to irradiation?®~27,
rats subjected to hyperthermia®~2°) rats and mice
treated with pesticides®”32 and mice treated with
cimetidine®?. As regards the formation of multinucleated
giant cells in the testis, three explanations have been
offered: (i) coalescence of spermatids, either in Golgi
phase or cap phase®®; (i) multiple nuglear division in
the absence of cell cleavage?™?4; and (iif) marcophages
swallowing young spermatids®®. Origin of hypertypic
giant celts (large cells with a single large nucleus) in
testis has been attributed to failure of pachytene
spermatocytes to differentiate further and their subse-
quent hypertrophy?®. The giant cells noticed in the
present study are clearly hypertypic and not multi-
nucleated. The histological picture suggests that meiotic
division was not initiated after treatment with vincristine.
This is inferred from the increase in the size of the cells
from the tunica towards the Jumen and the absence of
metotic figures. The particular appearance of the
nucleus of the giant cells is indicative of endomitosis. It
1s pertinent to point out in this context the proposed
possible anticancer action of vincristing. The drug is
supposed to substoichiometrically bind to tubulin at
the high-affinity binding site and thereby prevent
tubulin polymerization and mitotic-spindle formation;
contrarily it renders the tubulin monomers form into
tubutlin crystals and acts on the microtubule-associated
protcin, converting microtubules into stable spiral
structuses, without affecting chromosome duplication'33,
Spermatogenic cells engage in two phases of division,
mitosis during the proliferative phase and meiosis
during the chromopsome reduction phase. Our observa-
lions suggest thay vincristine affects spindle formation
during spermatogenic mitosis, leading to repeated
duplication of chromosomes without the nucleus or cell
actually dividing.

Thus it is apparent that vincristine, as much as
preventing mitosis in cancerous cells, can exert a similar
influence on other dividing celis'S, including those of
the seminiferous epithelium. The finding also offers a
possible explanation for the infertility reported in cancer
paticnis’ who are treated with chemotherapeutic regi-
mens  containing  vineristine, In o fact it would be
surprising to find drugs that affect cell division not
affecting spermutogenesis.,
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