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SUMMARY

Quassia amara is a medicinal plant with several pharmacological properties. More recently, it has come to be known in
the context of its potential biopesticidal application and the antimalarial property in two of its secondary metabolites, quassin
and neo-quassin. There are also preliminary reports implicating this plant in male reproductive toxic effects, to the extent that
the plant could as well be tested for male contraceptive efficacy. Therfore, we subjected the methanolic extract of the bark of this
tree for male reproductive toxicological evaluation. This paper reports several derangements in the cauda epididymidal sperm

including a hither - to unreported one.
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INTRODUCTION

Quassia amara (Surinam Wood), belonging to the
family Simaroubaceae, is a tree species naturally
distributed in several tropical countries. Traditionally, the
bark and leaves of this tree are used in herbal remedies,
since they are rich in biologically active principles. Its
leaves, bark and heartwood are attributed with pharmaco-
logical properties such as anti-malarial, anti-fungal, anti-
ulcerative, anti-edimogenic and anti-cancer (1). Quassin
and neo-quassin, the major secondary metabolites in this
tree, are being extensively investigated for antimalarial
property (2). Recently, anti-viral activity in the extract has
also been proposed (3). However, the application of this
plant in bio-control of insect pests, based on its insecti-
cidal, larvicidal, pediculicidal and anti-feedant properties,
has been recommended, and these effects should lie in
some toxic property of this plant (4). The male reproduc-
tive system, particularly spermatogenesis, sperm matura-
tion and androgen biosynthesis, are highly sensitive to toxic
insults, and the properties in Q. amara which would be useful
in insect pest control could affect the physiology of male
reproduction in the non-target organisms. Such toxic ef-
fects could as well manifest in men who are treated with Q.
amara or the secondary metabolites in it. Therefore, study
of long-term toxic effects of the plant, when applied di-
rectly as a therapeutic or indirectly as a biopesticide, is
pertinent. There are three preliminary reports implicating
Q. amara in male reproductive toxic effects (5-7). In this
background, an exhaustive study was initiated to find the

male reproductive toxic effect of Q. amara in an
experimental animal model, Swiss mouse. This note
reports the sperm abnormalities in the treated mice.

MATERIALS AND METHODS

The bark of the tree was quantitatively extracted
in methanol using a Soxlet apparatus and the solvent
was evaporated in a rotary evaporator. The lyophilized
methanol extract was quantitatively dissolved in a
minimum quantity of ethanol and diluted with phosphate-
buffered saline (PBS).

Twenty four 90 day old male mice (30-35 g body
weight) were divided into 4 groups of 6 each. The
common control group was administered with PBS, and
the remaining groups were injected with the methanolic
extract at a daily dose of 25, 50 and 100 mg/kg body
weight through intraperitoneal route for 35 days (the
duration of one spermatogenic cycle in mouse).

At the end of the experiment, the animals were dis-
sected under sodium pentabarbital anaesthesia and the
epididymes were removed. The cauda epididymidal sper-
matozoa were subjected to counts (using Neubauer counting
chamber under appropriate dilution), motility (assessed us-
ing hanging drop preparations) and observation of morphol-
ogy (using Giemsa's stained smears), in a Carl Zeiss Axio-
Plus 2 research microscope (Carl Zeiss, Jena, Germany).

Tissue slices of the cauda epididymidis, fixed in
2.5% glutaraldehyde and post-fixed in 1% OsO, were
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Fig.1. Sperm of control (a) and treated (b-i) mice. CD, Cytoplasmic droplet. The other details are indicated in the respective
figures.
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embedded in thin viscocity resin (Sigma Chemical Co.,
USA). Ultrathin sections were stained in uranyl acetate and
lead citrate and observed in a Phillips transmission
electron microscope (Amsterdam, Holland). The
photomicrographs were image-processed using Adobe 7.0
software.

RESULTS

Most of the sperm of control mice had normal
counts, motility and morphology (Table 1, Fig. 1a). In Q.
amara methanolic extract-treated mice the cauda
epididymidal sperm parameters showed evidence of dose-
dependent toxicity. The sperm counts decreased. The
sperm motility was inhibited (Table 1). More than 50% of
the sperm had abnormal morphologies of various kinds,
which included globose head (Fig. 1b), retention of cyto-
plasmic droplet (CD) (Fig. 1b, ¢), coiling of tail (Fig. 1d),
lasso-like sperm (Fig. 1e), fusion of tails of two or more
sperm (Fig. 1f), etc., which are abnormal morphologies
known in the literature. The most common and unique
abnormality was coiling of part or entire flagellum around
a dense object which, apparently, is the malformed head
(Fig. 1g). Low magnification TEM pictures revealed fail-
ure of cauda epididymidal sperm to shed the cytoplasmic
droplet (CD) (Fig. 1h, i). A feature of interest in the cyto-
plasm of the CD, thus retained, was presence of a dense
body in addition to the membrane elements characteris-
tic of the CD.

Table 1. Sperm parametic analysis in Q. amara
extract - treated mice (values, mean £ SD)

Treatment Parameter
Counts Motility(%) Abnormal
(Miltion/ml) sperm (%)
Control 68+08 946+4.8 04.16 £ 0.86
Q amara25mg 42+06  684+36 4842 + 6.08'
Q amara50mg 35+0.5 523+28 59.64 + 6,42
Q amara100mg 1.8+ 0.2 34616 66.36 + 7.86

* p=0.01 ; control vs treated

DISCUSSION

The data generated in this study, by and large,
conform to those already reported (5 - 7). The decrease
in the cauda epididymidal sperm counts and globose head
are clear indications that Q. amara methanolic extract
can affect one or more aspects of spermatogenesis as
well as spermiogenesis. Though a direct effect of Q.
amara on the cellular mechanisms of spermatogenesis
can not be exonerated, it is likely that the impairment of

68

the hormonal mechanisms concerned with the regulation
of spermatogenesis, already known in the literature (6,
7), may as well be the underlying cause.

The sperm acquire the capacity to motility dur-
ing their epididymal transit, and in the normal course all
cauda epididymidal sperm are motile. The contributory
factors to the initiation of spermatozoal motility, mainly in
the form of proteins and small molecular weight sub-
stances, emanate from the epididymal epithelial cells.
The impairment of motility of the cauda epididymidal
sperm of Q. amara-treated mice, thus, is a reflection of
the effect of Q. amara on the physiology of epididymis.
The various other sperm abnormalities, including reten-
tion of CD, are also indications to epididymis also as a
target to Q. amara toxicity. Again, these effects may be
attributed to the impairment of hormonal mechanisms
already discussed, since the structure as well as function
of the epididymis is dependent on hormones in the
hypothalamo — hypophysial - testis axis. However, some
of the abnormalities like coiled tail, lasso-like sperm, fu-
sion of tails, etc., suggest a direct toxic effect of Q. amara
at the level of epididymis (8, 9).

The hitherto un - reported abnormal sperm mor-
phology, in the coiling of tail around an apparently mal-
formed head, could be attributed to both testicular and
epididymal effects of Q. amara. Coiling of the sperm tail
is usually the product of abnormal axoneme and / or the
outer dense fibrils, but may also suggest alterations in
the sperm surface proteins .

The outcome of the study affirms the male re-
productive toxic effects of Q. amara when applied as a
therapeutic or as a bio-pesticide. Since male reproduc-
tive toxicology and male contraception are two sides of
the same coin, the negative consequences of Q. amara
on the sperm may be taken to advantage for further study
on this tree and its secondary metabolites for efficacy in
male contraception, as has been already suggested (5).
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