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ABSTRACT

Ivermectin has gained a good reputation as the

acaricidal activities. Nevertheless, the seemingly promising
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d morphological deformities in response 10 ivermec
bove the eyes and protrusion of th
se (o ivermectin injecti

effects. The study pointed
up the observe

60% in the second gro
red patches in different parts of the body, swelling a

were; cleft palate,
Skeletal malformations in response t
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frequently encountered desirable internal malformations in respon
thickening of the ventricular wall of the heart,

o both doses of ivermectin were, incomplete ossification of

stemebrae and tiphisternums an

drug of choice having a broad spectrum nematocidal, insecticidal and
future use of Ivermectin, could be highly precluded by its side

0% of the examined females in the first group and
tin injection were mostly the presence of
e intestine from the abdomen. The most
ion at a dose of 0.2 and 0.4 mg/kg b.wt.
haemorrhage around brain and dilatation of renal pelvis.
the cranium, absence of the last

d absence of phalanges of both the fore and hind

INTRODUCTION

Ivermectin, a potent broad spectrum
antiparasitic drug, is a mixture of two natural
fermentation products of Streptomyces avermititis. The
avermectins are a group of chemically related
anthelmintics  produced by fermentation of an
actinomycete, newly named Streplomyces avermilitis,
was originally isolated from a soil sample in Japan.

The drug mobilizes internal nematodes by
blocking the excitatory motor neurons in parasites

which contain gamma amino butyric acid (GABA) in

their nervous system™,

Ivermectin was an antiparasitic agent that
g‘:mlr);’-"-d. nematodes without causing hypercontraction
lcchm‘acmd paralysis using selective stimulation
& msn?,l;:: It has been shown that ivermectin blocked
mOlOmcmon between  interneuron and excitatory
dng 4 S:H_S {n'll:e ventral nerve cord of Ass:arl.s.“l‘hc
Totormeyy inhibited transmission between inhibitory

on and muscle .

lm\icidajMofrwvcr' the drug has an ovicidal as well as

an”P&rasiue ects. Nevertheless, the extremely potent

its rrequencu activity of ivermectin is greatly averted by
Y ¢ncounte : :

8oats apg rabbits @ red adverse cffects in horses,

c:_)njmmf':;" this concept, it is noteworthy to
h'&hly Proncm the female reproductive system could be
he Previoys 1!'0 the unwholesome effects of the drug.
POssibje effec orcthought was attested by studying the
tes, s of ivermectin on the rat focti, and
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MATERIAL AND METHODS

Animals :
A total number of fifieen female albino rats,
displaying regular oestrus cycles, were selected for
investigating the effect of ivermectin on the oestrus
cycle. The animals were grouped into 3 equal groups
each of five. The first group Wwas injected S.C. with
therapeutic dose of ivermectin; 0.2 mg/kg b.wt. , the
second group was injected S.C. with double therapeutic

The last group received no

dose; 0.4 mg/kg b.wi
treatment and considered as a control group.

The cffects of jvermectin  on foetal

development were investigated on fifty five 'mature
ure male albino rats

female albino rats, using thirty mat :
ve female rats recieved no

for mating purpose. Fi

treatment and considered as a control group. The other

fifty were divided into five main equal groups each of

ten. The main groups Wwere further divided into two
f five. The first subgroups were

equal subgroup each o : ;
apeutic dose of ivermectin;

S.C. injected with the ther:
e second subgroups Wcre S.C.

0.2 mg/kg b.wt. Th
injected with double therapeutic dose; 0.4 mg{kg b.wt.
the 1% day, the

The first main group was injected on
second on 6% day, the third on 10% and the fourth on

the 159 day of gestation. . _
injected on both the 1% and the 15% day of gestation.
Daily vaginal smears were examined and the female
proved to be in ocstrus was paired with a fertile male
rat in a scparate cage. '

The method used for rqorphgl)ogxcal
examination of foeti is previously described . The
dead focti, foetal body weight

number of alive and _ i
and foetal crown -rump length were recorded. Visce

The last main group was
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examinati i pr i i

rm\gn‘l(;nat‘l‘on of foeti preserved in Bouin's fixative and
: ”_k w }lh cold water were examined grossly. Skeletal
exammation of eviscerated foeti were conducted .
o Culturing of the bone marrow was carried out
according 10 previous rport 9.

RESULTS AND DISCUSSION

The number of implantation sites, number of
resorbed, dead and viable foeti were recorded in Table (1)
and shown in Figs. (1 through A). The obtained data
clc;nrly- demonstrated that ivermectin evoked a significant
increase in foctal resorbtion rate in dams injected
ivermectin, 0.2 mg/kgb.wt. onthe 1%, 10" and both the
1" and 15" day of gestation and in dams injected with 0 4
mg/kg bwt. on the 1%, 6%, 10" and both the 1" and 15
day of gestation. Ivermectin provoked a marked increcase
(0.240.02 and 0.4x0.04) of the mean values of the dead
foeti from dams injected with 0.2-0.4 mg/kg b.wi.
respectively on the 15% day of gestation and 1.240.7 in
foeti from dams injected with 0.4 mg/kgb.wt. on both
the 1" and the 15" day of gestation compared with the
control. Ivermectin clicited a significant increase in both
the pre-implantation deaths in dams injected with 0.4
mg/kg b.wt. onthe 1" and on both the 1* and 15% day of
gestation and post-implantation death in dams injected
with 0.2 and 0.4 mg/kgb.wt. on the 1 and on both the
1% and 15" day of gestation.

The possible teratogenic effects of ivermectin
cvaluated by morphological, visceral and skeletal
examination of the focti, Ivermectin, 0.2 and 0.4 mg/kg
b.wt. provoked a significant decrease in the average
foctal body weight and foetal crown rump length of the
obtained foeti compared with the untreated control

group (Fig.5).
Red patche

externally on different p :
especially in the head. limbs and back (Fig. 6).

[vermectin induced swelling above the eycs, in 15% of
the examined foeti obtained from dams subcutoneously
injected with 0.4 mg/kgb.wt. on both 1" and 15% day
of gesmlion. (Fig.7). Ivermectin elicited protrusion of
the intestine from the abdomen, in 10%, of examined
focti obtained from dams subcutancously injected with,
0.4 mg/kg bwt. on both 1% and 15" day of gestation
(Fig 8).

Foeti
control groups and

s with varying sizes was secn
arts of the foctal body

obtained  from the treated and
latex kept in Bonin's solution
were macroscopically examined .by the aid of
magnifying hand lens. The obtained resulls are
recorded 10 Table (2) and revealed in Figs. (9-13).
Subcutaneous injection of ivermectin; 0.2 mgkeg

rats on the 1% day of gestation

b.wt. 10 pregnant ‘
period led O mainfold visceral abnormalities in
the foeti; palate in 21.4 % . Under the influence of

§
the drug injection on the 6% day of gestation,
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55.6%, and kidney in 16.7%. Ivermectip
Sdministration in 10" day, palate in 33.3%, hean
in 26.7% on responsc to the drug administratiop
on both 1 and 15¥ day of gestation. viscers]
abnormalitics comprised, palate in 71.4%, brain
in 43%, kidney in 29% and heart in 27.1%
Subcutancous injection of ivenmectin, 04
mg/kg b.wt. cvoked also visceral abnormalities.
Detailed examination of the wvisceral
abnormalities revealed cleft palate (Fig. 9 and 10),
echonosis of blood around brain and suborbital area
(Fig. 10) thicking of the ventricular wall of heart (Figs.
1] and 12), and slight dilation of renal pelvis (Fig. 13).

Mutagenic effects:
The mutagenic activity of ivermectin in female

depicted in Table (3). In the present work, it
obvious that in pregnant female rats the
subcutaneous administration of both therapeutic dose of
ivermectin and its two-fold did evoked a significant
in foetal resorption rodes which correlated
with that results previously reported ™ The foetal body
weight and the crown-rump length faithfully echo, the
foetal development and neonatal mortality coupled with
the concept that chromosomal abnormalities induced by
many chemicals affect cellular DNA and consequently

the foetal growth .

Given this background, it is tempting to
suggest that the decrcased foetal body weight and
length is a forthright outcome of the chromosomal
abnormalities. It is intriguing to suggest that ivermectin
induced teratogenesis in multifactorial in origin. This
concept is best explained by the fact that ivermectin is
directly toxic to foetus, exerts indirect toxicity to the
foetus probably by alteration of its endocrine balance,
affects the endocrine balance, affects the endocrine
status of the mother and brings about chromosome
damage.

Given this forethought, one 1is enticed 10
propose that the neonatal toxicity of jvermectin in rats
is probably the result of a combination of excessivé
exposure through maternal milk and the increased
permeability of the blood brain barrier during the carly
postnatal period in these species. This conclusion i
highly substituted by the notion that high drug levels
are found in the plasma and brain of offsprings relativ®
o adult rats. In particular, there is a B¢
concentration of the drug in the brain of neonatal rats
during 'the carly neonatal period of enhanced sensitivity
:;gn:ilt"i may explain (he increased toxicity. This early
toxicn? period of increased  sensitivity 10 jvermecti?
co' ]) In rats correlates  well with the posmﬁg‘,'

mpletion of the blood brain barrier in these specics”

oo Further support for the importance of posma_tfil
posurc in the toxicits observed in neonatal rafs

palate in

rats clearly
has been

ncrease

e
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Fig. (1):

Fig. (2):

Uterus of a pregnant female rat subcutanes

Uterus of a pregnant female rat subcutaneously injected with
ivermectin;0.4 mg/kg B.wt. on the 1st day of gestation, displaying
oedema and presence of corpora lutea.

ivermectin;0.4 mg/hg B.wt. on the 6th day of g
oedema and early foetal resorption.

11
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Fig. (3): !Jlerus o_f a pregnant female rat subcutaneously administered
ivermectin; 0.4 mg/kg B.wt. on the 10th day of gestation,revealing

early foetal deaths.

t subcutaneously administered
d 15th day of
foetus (b).

Fig. (4): ’
8- (4): &_‘ems of a pregnant female ra
ge"s:m_ectin; 0.4 mg/kg B.wt. on both the 1st an
ation, exhibiting foetal resorption (a) and a dead

110



Fig. (5): Rat foeti from dams subcutaneously administered with ivermectin;
0.4 mg/kg B.wt. in a single dose (a) or two doses with 2 weeks
interlude, (b) during the gestation period, unveiling a decrease in
the foetal body length compared with the control (c)

Fig. (6): A rat foetus from a dam mbﬂltaneons!y Wectﬁd , R i
0.4 mg/kg B.wt. on the 6th day of gestation, .':'i&,yiw; - 5
in the head and limbs. ; A Mm ]




, | Pharim Q1 December 1996
,vj,i;’,’]k:’ s wn 113-124
“3 R ND. # PP

™

Fig. (7): A rat foetus (a) from a dam subcutaneously administered with
ivermectin; 0.4 mg/kg B.wt. on both the 1st and i5th day of gestation
The animal demonstrates a swelling in the head compared with the
control (¢).

e {8): A rat foetus from a dam subcuta

mg/kg B.wi. on both the Ist @
protrusion of the intestine fmnr} t
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i : a rat foetus from
i Ve » palate, in the head of a ra
: : Cross section (a) at the level of the palate, he i
bl (Ill(:;-:l:l‘ subcutaneously injected with ivermectin,0.2 mg/kﬁ,rf(id o
6th day of gestation, demonstrating cleft palate compare
control (¢).

Fig. (10): Cross section (a) in the

head of a rat foetus from a
injected with ivermectin0,4 mp/kg B.wi. on i

Notice diffuse haemorrhages and cleft pa
tontrol (c).
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Fig. (11): Cross section (a_) m the heart ventricle of a rat foetus from a dam
subcutaneously injected with ivermectin; 0.2 mg/kg B.wt. on both the
1st and 15th day of gestation,revealing thickening in the ventricular
wall compared with the control (c).

i ion i i i from dams

Fig. (12): C section in the heart ventricle of a rat foeti

A sull;glsjianeously injected with ivermectin; 04 ' B_.w:. on tl;e1 15th
(a) and on both the 1st and 15th day of gestation (b) d‘sﬂf’fﬁ’,ﬁ e

thickening of the ventricular wall of heart compared wi

(o).
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