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ABSTRACT

Toxic effects of malathion and endosulfan to fertile chicken eggs were determined. In-
jection of 1.25, 2.5, 5.0 and 10.0 mg/egg of malathion into yolk sac of fertile eggs prior to
incubation caused mortality of 10.0, 30.0, 83.33 and 93.33% respectively. Similar trend
was observed with injection of endosulfan doses. Malathion and endosulfan at 1.25
mg/egg caused no pronounced LDs, increase in mortality as compared to control groups.
The LDs, values for these insecticides proved malathion to be more toxic than endosulf-
an. The hypothesis that the dose response of viable embryo fitted a linear regression line
was statistically acceptable. Combination of malathion and endosulfan increased the mor-
tality rate as compared with either one alone. With either compound, an increased dose
generally resulted in a decrease in embryonic body weight.
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INTRODUCTION

Several insecticides are proven to be toxic
in experimental animals [6, 7, 8, 20]. At the
same time it is well known that insecticides
for which suspicion of teratogenic, carcino-
genic and/or mutagenic effects in man exist,
are still in use [1, 14, 18]. Among insecti-
cides used in Agriculture, malathion and
endosulfan have been used in large scale for
many years [2, 4].

In determining lethal effects, test material,
time, route of administration, and dose level
are of vital considerations [5, 17]. The prime
requisite for any toxicological study is the
availability of large numbers of uniform
good quality and low cost test materials. The
importance of uniform test materials as
components of a reliable and sound bioassay
system has been fully appreciated [5, 17].
Among the test materials, avian embryo
particularly fertile chicken eggs posses a
number of characteristics suited to toxico-
logical studies. For example, chick embryo
test for detecting lethal and teratogenic ef-
fects through injection of the toxicants into

the yolk sac is an easy, reliable, rapid and
inexpensive procedure that has been utilised
[10, 12, 14, 15, 20, 22]. Despite the fact that
several factors can affect the results, the
chick embryo test allows for studies on tox-
icity and morphological disturbances during
development [6, 7, 8, 9, 14, 20]. Embryonic
abnormalities have been induced by or-
ganochlorine insecticides when injected into
the chick egg during the embryonic devel-
opment [14, 18, 20, 23]. Interest in the
possible teratogenic potential of organo-
phosphorous insecticides in mammals was
induced by reports that this important class
of insecticides caused nervous system le-
sions as well as skeletal abnormalities in
various species of birds [14, 20]. Although
malathion possesses advantages, in an envi-
ronmental sense, however there is increasing
concern over its possible deleterious side
effects in man [1, 21].

Insecticide residues in commercial feed
ingredients has been suggested as a possible
factor in affecting growth, and hatchability
of avian embryos [4, 11]. The acute toxicity
levels of some insecticides have been re-
ported on a number of avian species [6, 7,
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20, 22, 23] but as yet, no detailed work has
been published on the toxicity of mixture of
these insecticides. The present investigations
were undertaken to determine the lethal
effects of malathion and endosulfan indi-
vidually and in combination to fertile
chicken eggs.

MATERIALS AND METHODS

Fertile eggs from in crossbred white Leg-
horn hens were obtained from a commercial
supplier. During the 3 day pre- experimental
period, eggs were stored small end down in
a forced draft incubator at 37 % 0.5°C, 60%
relative humidity being turned three times
daily. After three days, eggs were candled
and embryos of uniform size were selected
randomly to be used in all experiments.

Two insecticides belonging to two major
groups, Organophosphorous and Or-
ganochlorine, were selected for these
studies. These were malathion (95.5%
American Cyanamid Co., Hampshire, U.K.),
and endosulfan (99.5% Hoechst, Norfolk,
U.K.), respectively. Technical quality sam-
ples of each chemical were dissolved or
suspended in pure corn oil. The test concen-
trations were obtained by a serial dilution of
a fresh stock solution with corn oil. Each
concentration was one half of the previous
one. After initial dose fixing experiments,
four concentrations for each insecticide
ranging from 1.25 to 10 mg/egg were used.
Each egg was injected with 0.05 ml of the
insecticide in corn oil carrier. The solutions
were applied in ascending order of concen-
tration. A control group of 10 eggs was
included in each of bioassays, 0.05 ml of
corn oil being injected into the yolk sac of
each egg. Ten eggs were injected with each
dose and three replications, each on a differ-
ent day, were made. A total of 30 eggs per
treatment were used.

In order to avoid contamination, the injec-
tions were carried out in a room with a
sterile atmosphere using formaldehyde va-
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por. Before injection, each egg was shaken
with a quick twist of the wrist and eggs were
placed on their sides to allow the embryos to
rise to the top. The large end of the egg was
wiped with a sterile cotton wool pad mois-
tened with a 70% ethanol solution and a
small hole 5 millimeter in diameter was
drilled above the air cell through the shell.
All particles of egg shell were removed with
an aspirator. The needle (1 inch long no. 27)
was inserted horizontally through the air cell
into the yolk sac. Immediately after the in-
jection, the hole in the shell was sealed with
adhesive tape. The injected eggs were kept
in incubator with large ends up. The incuba-
tor was rotated normally and was maintained
at an optimum temperature of 37 * 0.5°C
and relative humidity of 60%. Eggs were
candled daily, and dead embryos being re-
moved and autopsied. Experiments were
terminated after 20 days of total incubation
time by cracking the eggs open. Statistical
evaluation of group differences in mean
embryonic body weight was carried out
using Student’s t-test. The dose- mortality
data were analyzed by probit analysis using
SPSS [19].

RESULTS

The cumulative mortality rates of embryos
for compound injected groups were pre-
dominantly higher than control groups
(Table 1). These data indicated that the mor-
tality was correlated with the concentration
of insecticide doses. For example injection
of 1.25 mg of malathion or endosulfan into
the yolk sac of fertile eggs produced no
pronounced increase in mortality but when a
higher dose of each insecticide was used,
more mortality was observed. These data
indicated that the highest level of malathion
and endosulfan greatly affected hatchability
of the fertile eggs. When malathion and
endosulfan were injected together at a dose
of 1.25 mg/egg, more mortalities were ob-
served.
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Table 1. Embryo mortalities resulted from injection of malathion and endosulfan into yolk sac of incu-

bated chicken eggs.

Treatment Dose mg egg = Nur?ﬁ].fc?s deggs Nun;l[)ne;r())/fogead Percent mortality

Control 0.00 30 3 10.00

Malathion 1.25 30 3 10.00

2.50 30 9 30.00

5.00 30 25 83.33

10.00 30 28 93.33

Endosulfan 1.25 30 6.66

2.50 30 30.00

5.00 30 19 63.33

10.00 30 21 70.00

datir 0 ;

“ Each at a level of 1.25 mg/egg.

Mortality data for insecticide injected
groups are presented in Table 2 as regression
formula. The estimated L.Dsg,slope, variance
of slope, heterogeneity and R-squared for
embryo mortality are set out in this Table.
These data indicate that embryos are more
susceptible to toxic effect of malathion as
compared to endosulfan. The relationship
between dose and mortality of malathion
and endosulfan resulted R-squared values
,93.51 and 94.81% respectively. The R-
squared values revealed a close fit of the
model to the data.

Mean body weight and standard deviation
for viable 20 day old embryos are given in
Table 3. There was a trend towards lower
body weight in embryos from eggs injected
with higher doses. Viable embryos from the
malathion injected eggs had lower mean

body weights. Significant difference in mean
body weight of viable embryos existed be-
tween 5 mg malathion injected groups and
control.

DISCUSSION

The incubation period from injection to
occurrence of embryo death was inversely
related to the dosage of insecticides. This is
not surprising, because in assessing the sus-
ceptibility of any organism to a toxicant, the
amount of toxin per body unit is a crucial
factor [5, 17].

Abnormalities such as weight loss were
observed more in embryo from insecticide
treated eggs. The validity of these results has
also been supported in a number of other

Table 2. Regression lines of chicken embryo mortality from treatments with malathion and

endosulfan
Regression lines LDs, Variance Heterogeneity
Mg egg’! of slope x? P R?

Malathion  Y=2.254+4.052X 3.59 0.604 3.82 0.148“ 93.51
E“?:rf”l' Y= 1.71242351X 5.35 0.299 475 0.093 94.81
Results of three replicates per treatment pooled.

“ No heterogeneity.
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Table 3. Toxicity of injection of malathion and endosulfan into yolk sac of chicken eggs.

Number of viable embryo

Treatment Dz;egin & E‘:’)ﬂ;ﬁg Malformed BOdye:vn?fylg (ogf)?able
Control 0.00 26 1 22.60+2.367
Malathion 1.25 24 3 21.68+2.23¢
2.50 16 5 19.82+2.19¢
5.00 5 0 18.39+2.11¢

10.00 1 1 18.12°

Endosulfan 1.25 27 1 22.23+2.48¢
2.50 19 2 20.85+2.37¢
5.00 2 19.91£2.30¢
10.00 3 19.354+2.53¢
Malathion+endosulfan® 18 7 21.47+2.45¢

“Mean + SD of weight of five normal looking viable embryos except.

b Weight of one normal looking viable embryo.
¢ Each at a level of 1.25 mg/egg.

d and e Means followed by similar letters within a column are not significantly different from each

other at 5% level.

cases [14, 20].

In studies with various insecticide mix-
tures Walker found that hatchability of eggs
is depressed to a great extent by mixture of
insecticides than by those injected individu-
ally [22]. Similarly Ioannis et al.,[10]
working with scopolamine and hyosciamine
found that a mixture of these toxicants has
more lethal effects when injected into the
yolk sac of developing chick embryos.
Based on cumulative mortality data only an
additive effect occurred in the present study.
This discrepancy could be attributable to
either the difference in toxicants tested, the
technique used, or both. The results of this
investigation demonstrated that the com-
bined action of malathion and endosulfan in
fertile chick embryo causes increased mor-
tality and reduced embryonic body weight in
comparison with action of each individual
compound alone. Since malathion and endo-
sulfan have been used extensively in many
countries and for a long time [1, 11, 16],
therefore due to environmental contamina-
tion people are exposed to these chemicals
to varying degrees [1, 2, 3, 11, 13, 16, 21].
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Although the results of mortality on
chicken egg under laboratory conditions can
not be directly extrapolated to the mammals,
but it can be useful in predicting potential
damage. These conclusions are meant only
to serve as preliminary information for fur-
ther research.
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