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ABSTRACT

Indoxacarb is the first commercial insecticide ofthe oxadiazine group used to protect vegetables from a number
of pests. The maximum tolerated oral dose (MTD) was determined in mice and rats as 500 mg/kg and 600 mg/kg,
respectively. The hyperexcitation, intermittent clonic convulsions, vigorous rolling, head tilt, salivation, increase heart
rate and respiration, restlessness, loss of grip strength and biting behaviour were common symptoms of toxicity.
Indoxacarb showed delayed toxicity in mice and rats when single dose administered MTD group was kept for 14 days.
Some mice and rats died during this duration of 14 days and rest showed decrease in body weight. Haematological
examination performed on 14th day of single dose acute toxicity study showed a decrease in haemoglobin content,

• leukocyte counts and erythrocyte counts suggesting some adverse effects on blood cells of mice.
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Indoxacarb is the first broad-spectrum
insecticide of the oxadiazine group which
chemically is (sj-methyle-f-chloro-zB.qa.Sv
tetr ahydro-Z-] methoxy carbonyl( 4-trifluoro
methoxy phenyl)carbamoyl] indeno[ 1,2-e]
[1,3,4]oxadiazine-4a carboxylate) and is used on
vegetables to control lepidopteran and other
insect pests having sucking mouthparts (Harder
et al., 1997, Anon, 1998, Wing et al., 1998,Liu
et al., 2002). It has been bracketed under
reduced risk product by the Environment-
Protection Agency (Anon, 1998). Some
preliminary toxicological information on this
compound has been reported and the systematic
toxicological study has not been conducted so
far. Therefore, study on acute toxicity and gross
behavioural effects ofIndoxacarb in adult male
Wistar albino rats and Swiss albino mice has been
undertaken.

MATERIALS AND METHODS

The studies were conducted in male mice
and rats on the commercially available formulation
product of indoxacarb (Kingdoxa 145 SC)
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manufactured by Gharda Chemicals Ltd.,
India. Swiss albino male mice weighing
between 25-35 g and Wistar albino male rats
weighing between 125-175 g were used in this
study.

Maximal tolerated dose (MTD) of
indoxacarb was determined in mice and rats by
the method described by Moser and Padilla
(1997). For determining pilot dose range small
group comprising of 2 to 3 animals were used
for single oral doses each of750, 600, 550, 500,
450 and 400 mglkg in mice and 1000, 900, 800,
700, 600 and 500 mglkg in rats which included a
few lethal doses. The animals were fasted
overnight with only water being provided ad
libitum. The MTD was considered as the dose
that produced clear observable signs of toxicity
without any lethality. Subsequently, MTD was
verified by administering close doses in 3 larger
group of animals each comprising of 10 animals
which led to final selection of acute oral dose
which resulted in manifestation of maximum
toxic symptoms with either no mortality or to
the maximum of 10 per cent. The mice and rats
of MTD group were subjected to observation
for 14 days post administration. Gross observable
behavioural effects were observed daily for 14



days in case of mice and six days in case of rats
as all the rats died within a period of 7 days.
Body weight changes in mice and rats were
recorded by weighing individual animal on
alternate days. Blood samples of mice were also
collected for haematological studies. Necropsies
were performed on these animals at the end of
experiments. The results were expressed as
Mean ± S.E. and results were analyzed by using
unpaired student's z-test as described by Panse
and Sukhatme (1978).

RESULTS AND DISCUSSION

The MTD of indoxacarb was found to be
500 mg/kg in mice and 600 mg/kg in rats. Sarver
(1996) reported oral median lethal dose (LD so)
of indoxacarb technical grade as 1730 and 267
mg/kg in male and female rats, respectively. The
acute oral LDsohas been reported to be in excess
of 3000 mg/kg (Mulder et al., 1975, Jacobson,
1990).

Indoxacarb treated rats and mice showed a
dose dependent onset and severity of toxic
symptoms. Grossly observable symptoms after
indoxacarb administration started with.staggering
gait; motor incoordination and prostrations. Other
major symptoms observed were intermittent
clonic convulsions, vigorous rolling, head tilt,
salivation, increase heart rate and respiration,
restlessness, loss of grip strength and biting
behavior. Gross observable symptoms started
between 30 to 45 min in mice whereas these
were seen in 40 - 60 min in rats following the
administration of'indexacarb, The difference in
time of onset may be due to difference in
absorption ofindoxacarb from the gastrointestinal
tract of the two species. At higher doses the
death of animals could be attributed to severe
central nervous system toxicity (like motor
incoordination, clonic convulsions and head tilt).
Frame (1997a) also observed the cause of death
as eNS disorders, heart inflammation or necrosis
with DPX-JW 062-106 (1 part active (DPX-
KN 128 S-enantiomer) and 1 part inactive (IN-
KN127 R-enantiomer) enantiomer of
indoxacarb). Thus, indoxacarb seems primarily
to be a neurotoxic insecticide. In the MTD group,
the peak effect induced by indoxacarb was seen
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Fig 1. Effect of acute toxicityofindoxacarb on body weight
of mice and rats.

within 1 to 2 hours after oral administrati in
mice but in rats peak toxicity appeared on the
second day. Animals were observed daily upto
i4· days for their body weight gain, normal
activity and feed consumption. The body weight
recorded for 14 days was decreased (Fig 1) and
may be due to reduced feed consumption. The
maximum decrease in body weight was observed
to the extent of25% in mice on 8th day and 15%
in rats on 6th day. During the study one mouse
died each at 12th and 13th day of the
administration whereas all rats died within a
period of7 days after indoxacarb administration.
The death of animals on different days after single
dose administration strongly suggests that'
indoxacarb produces delayed toxicity in rodents.

Table 1

Effect of indoxacarb (SOOmg/kg, P.O.) on various
haematological parameters in mice

Parameters Control" Treatrnent="

Hb (g/dl) 13.4 ± 0.2- 11.1 ± 0.2b

TEC (x 106) 9.2 ±0.6- 7.3 ± 0.3b

TLC (x 103) 12.9 ± 1.5- 7.6±I.4b

Lymphoytes (%) 65.5 ± 9.8- 60.6 ± 1.5b

Neutrophils (%) 30.5 ± 0.6- 35.5 ± 1.5b

Monocytes (%) 3.8 ± 0.4- 3.5 ± 0:4-

Eosinophils (%) 0.1 ± 0.1' 0.2± 0.1"

• Six animals were used
•• Eight animals were used
Values are mean±S.E.
Values bearing common superscripts within a row of a
parameter do not differ significantly at 5% level of
significance.
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Rats seem to be more susceptible than mice to
indoxacarb toxicity. Necropsy findings did not
show any gross changes 'or lesions in the vital
organs except lungs and fiver being slightly
congested.

The data of haematological studies,
performed in mice on 14thday of the study are
presented in the Table 1. Indoxacarb decreased
the haemoglobin content, leukocyte and
erythrocyte counts in mice. These effects could
be due to adverse effects of insecticide on bone
marrow or direct destruction of blood cells.,
However,' a similar decrease in haemoglobin
content, and erythrocyte counts was also
observed in sub chronic toxicity of rats and dogs
(Malek, 1997, Mertens, 1997, Frame, 1997b),
which has observed the cause of death of rats
as bone marrow atrophy, splenic lymphoid
depletion and thymic necrosis.

Indoxacarb was found to cause significant
lymphocytopenia and neutrophilia in acute
toxicity in mice and rats. These findings
suggested that indoxacarb may act as stressor
agent and cause release of glucocorticoids which
further cause lymphocytopenia and neutrophilia.
Chemical stressors stimulate the release of
ACTH and cause lymphocytopenia and
neutrophilia (Haynes and Murad, 1980). The
results suggest that indoxacarb has some adverse
effect on blood cells. The above findings in mice
and rats suggest that indoxacarb produces
delayed toxicity involving central nervous system
and blood cells.
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