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ABSTRACT: In the present study anilofos which considered the

most selective herbicide used till now for controlling the annual
grasses, sedges and some broad- leaved weeds in transplanted and
direct seeded rice, was chosen to study its histopathological efects in
the white rats Ratfus norvegicus. ,

The doses (1/10 and 1/30 of LDs) were oraily given to
pregnant female rats using a stomach tube. These doses were
applied S times started from the 7™ to the 11" day of gestation
period.

Liver of rats treated with the dose of 1/10 of LDs, showed
severe congestion of hepatic blood vessels and hepatic sinusoides,
such congestion was moderate with the dose 1/30 of LDs. Portal
oedema, lymphocytic aggregation and hepatic degeneration of the
hepatocytes were also detected in case of the higher dose. Kidneys of
rat treated with both doses of anilofos showed congestion of the
renal blood vessels, focal haemorrhage and perivascular beside
interstitial lymphocytic infiltration.

Spleen of rats treated with a dose of 1/10 of LDs, showed
severe hyperplasia in the lymphocytic elements of white pulp. The
smallest dose revealed nearly the same lesions.

The cardiac muscle showed hyaline degeneration, vaculation
and interstitial lymphocytic infiltration in case of the highest dose.
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The heart of rats treated with the smallest one was normal. The
lungs showed no pathological lesions, in all treated rats.

INTRODUCTION

The extensive agricultural

usage of pesticides (insecticides,
herbicides, fungicides, and
rodenticides) carries potential
health hazards to human and other
desirable  species of animals,
directly by exposure to the toxic
residues of pesticides in foods and
indirectly through the pollution of
surrounding  environment. The
literature showed that toxicity of
pesticides may be acute or chronic'
and lead to, internal organs
injuries. In addition to (teratogenic,
mutagenic, and carcinogenic
effects (Mohamed 1995; Fujitani et
al., 1997 and Farag 1998).

In studying the toxico-
logical effects of pesticides, it must
take in account, both the direct
injuries effects on human and
domestic animals and the indirect
effects of the environment as well
as their effects on food production
which is essential to maintain a
proper ecological balance.

Anilofos is a pre-
emergence and early post-
emergence selective herbicide used
up now to control annual grasses,
sedges and some broad - leaved
weeds in transplanted and direct

trade
Aniloguard, Nidan and Anilgard.

seeded rice. Very few toxico-

logical studies have been carried
out to evaluate the acute and

 chronic toxicity effects of anilofos
on the laboratory animals.

The histo- pathological
lesions caused by different
pesticides had been reviewed by
many investigators, (Abou El-Ross
1977; Kady eral., 1987, Ram and
Singh 1988; Mohamed 1995;
Srivastava et al., 1995; Fujitani et
al., 1997; Farag 1998 and Fujitani
etal., 2001).

The present study was
designated to investigate some

- organs-histopathological changes,

in pregnant albino rats orally
treated for five successive days
(from day 7 to day 11 of
pregnancy) with sub lethal doses
(1/30 or 1/10 of LDsp) of anilofos
herbicide.

MATERIALS AND
METHODS

1- Herbicide used:
Anilofos 30 EC, has
' names: Anilofos,

Common name: anilofos.
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"Chemical name: S-4-
Chloro-N-isopropyl  carbaniloyl-
methyl O,0-dimethyl phosphoro-
dithioate and has a structural
formula of
2- Animals used

@m &ocnys- P(OCH,);

CH (CH;),

A total number of 30
mature fernale albino rats with an
‘average initial body weight of 190
gm were used in the present study.
The animals were distributed into
‘three  experimental> groups (ten
females - for each group). The
animals were kept under normal
laboratory conditions.in stainless
cages provided with feeders and
water supply ad libitum. The 1%
and 2" groups were treated by
1/10 and 1/30 of anilofos LDsg,
respectively, while the 3™ was
chosen as a cheek control.

3- Preparation of internal

organs for histopathological -

examina-tions:

The internal organs (liver,
kidneys, heart, spleen and lungs)
of the sacrified dams were grossty
examined, weighed and specimens
of them were taken and fixed in
10% neutral buffered formation.
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Such specimens were processed by , _
the routine methods and serial . .

sections were cutted (5
micrometers thickness) by rotary
microtome. Sections were stained
with  haematoxylin and eosin
(Carleton et al.,1980).

RESULTS AND
DISCUSSION

l-The - histo- pathologlcal
ﬁndmgs in mternal organs of
rats treated with anilofos:

~The internal organs of
pregnant albino rats orally treated
for 5 successive'days with 1/10 or
1/30 of LDjsq of dhilofos herbicide
revealed the following histo-
pathological ﬁndmgs
a- Liver:

Liver of ‘fats treated with
the dose 1/10 of LDs, showed
severe congestion of the hepatic
blood vessels and hepatic sinusoids

(Figure 1). Portal edema,
lymphocytic  aggregation and
hydropic  degeneration of the

hepatocytes were also detected

-(Figure 2). Liver of rats treated

With the dose 1/30 of LDsg
revealed moderate congestion of
hepatic blood vessels, lymphocytic
infilteration and vacular
degeneration of the hepatocyts
(Figure 3 and 4).
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b- Kidneys:

Kidneys of rats treated with
the dose level 1/10 of LDsg of
anilofos showed congestion of the

renal  blood vessels, focal
haemorrhage perivascular and
interstitial lymphocytic

infilteration (Figure 5). The renal
tubules revealed degenerative
changes, intratubular hyaline casts
(Figure 6) and moderate to severe
dilatation of the renal tubules
(Figure 7). Kidneys of rats treated
with the dose 1/30 of LDsy
suffered mild congestion of the
renal blood vessels, perivascular
lymphocytic infilteration,
intratubular  hyaline casts and
degenerative changes of the renal
tubules (Figure 8). Insome cases
cystic dilatation of some renal
tubules was also detected (Figure
9).

¢- Spleen:

Spleen of rats treated with
the dose 1/10 of LDso showed
severe  hyperplasia in the
lymphocytic elements of the white
pulp (Figure 10). In some cases the
spleen showed mild to moderaty
hyperplasia of the lymphocytc
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elements of the white pulp,
together with congestion and
hemosiderosis (Figure 11). The
spleen of rats treated with the dose
1/30 of LDsy revealed nearly the
same lesions (Figure 12).

d- Heart:

The cardiac muscle of rats
treated with the dose 1/10 of LDsy
showed hyaline degeneration,
vaculation and interstitial
lymphocytic infilteration (Figure
13). The heart of rats treated with
the dose 1/30 of LDso was normal.
e- Lungs:

It showed no pathological
lesions, either in rats orally treated
with the dose levet 1/10 or 1/30 of
LDsy of the anilofos.

Although there was some
similarity in the lesions affected
the internal organs of rats treated
with either the dose level 1/10 or
1/30 of LDsy of anilofos, the
lesions that appeared in the organs
of rats treated with 1/10 of LDg
were more severe, prominent and
widespread than those found in the
rats treated with the dose 1/30 of
LDsp of anilofos.
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Figure (1): Cross section in liver of pregnant albino rats orally treated
~ for § successive days with one dose 1/10 of LDso of anilofos
herbicide, showing severe congestion of the hepatic blood vessels

(A) (H&E x 300).

Figure (2): Cross section in liver of female rats orally treated for 5
successive days with one dose of 1/10 of LDsy of anilofos,
showing hydropic degeneration of the lymphocytes (H&E x 300).
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Figure (3): Cross section in liver of female ;a&fﬁﬁllyﬁéﬁted with the
dose level 1/30 of LDso, showing moderate congéstion of hepatic
blood vessels (A) and portal dedema (B) (H&E x 300).’
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Figure (4): Cross section in liver of female rats orally treated with the

" dose level 1/30 of LDsg of anilofos, showing vacular degeneration
of the hepatocytes (H&E x 300).

.
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Figure (5): Cross section in kidney of female rats orally treated with the
dose level 1/10 of LDsg of anilofos, showing perivascular (A) and
interstitial (B) lymphocytic infiltration (H & E x 300).
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Figure (6): Cross section in kidney of female rats orally treated with the
dose level 1/10 of LDso of anilofos, showing degenerative
changes in the renal tubules (A) and intratubular hyaline casts (B)
(H&E x 300). :
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Figure (7): Cross section in kidney of female‘ rats orally treated with the
dose level 1/10 of LDsp of anilofos, showing moderate (A) to
severe (B) dilatation of the renal tubules (H&E x 300).
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Figure (8): Cross section in kidney of female rats orally treated with the
dose level 1/30 of LDsy of anilofos, showing degenerative
changes in the renal tubules (H& E x 300).
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Figure (9): Cross section in kidney of female rats orally treated with the
dose level 1/30 of LDsp of anifolos, showing moderate cystic
dilatation of some renal tubules (H&¥E x 300).
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Figure (10): Cross section in spleen of female rats orally treated with the
dose level 1/10 of LDsg of anilofos, showing severe hyperplasia in
the lymphocytic elements of the white pulp, (H&E x 300).
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Figure (11): Cross section in spleen of female rats orally treated with the
dose level 1/10 of LDsg of anilofos, showing mild to moderate

" hyperplasia of the lymphocytic elements of the white pulp, (A)
together with congestion (B) and hemosiderosis (C) (H&E x 300).

o

Figure (12) Cross section in spleen of female rats orally treated with the
dose level 1/30 of LDsy of anilofos, showing moderate
hyperplasia in the lymphocytes of the white pulp (H&E x 300).
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Figure (13): Cross section in the cardiac muscle of female rats orally
treated with the dose level 1/10 of LDs¢ of anilofos, showing

hyaline degeneration,

(A) wvaculation (B) and interstitial

lymphocytic infiltration (C) (H&E x 1200).

The  afore-
nearly similar to those reported by
many investigators (Abou El-Roos,
1979; Mohamed, 1995; Fujitani et
al, 1997; Farag, 1998 and Fujitani
et al, 2001) who used other
organophosphorus or carbamate
pesticides.

Abou El-Roos (1979)
found that rats treated with
sublethal doses
(Methamidophos), including 2.5,
7.5, 10, and 30 mg/kgb.wt. showed
enlargement in the

mentioned
histopathological findings were

~ intervals
of Tamaron
_cytic

liver and -

spleen. Lymphocytic infiltration

-was seen in the lungs and liver.

Lymphocytic  hyperplasia and
hemosiderosis were also observed
in the malpigian corpuscles of the
spleen. Mohamed (1995)
mentioned that rats orally treated
with doses 1/20 of LDsy of
Selecron (Profenfos) insecticide
for different times and different
revealed haemorrhage,
necrosis, lympho-
infiltration and periportal
inflammatory cells in the liver. The
kidneys showed interstitial

haepatocytes
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inflammatory  cells,  cortical
haemorrhage and glomerular and
tubular fibrosis. The heart revealed
congestion of - the coronary and
intermuscular blood vessels.-

Fujitani- er” al. (1997)
reported that rats given in their diet
for 13 weeks the chlorpropham
herbicide at rate of 7500, 15000, or
30000 ppm -showed histopatho-
logical lesions in the internal
organs, summatized in congestion
and hemosiderosis -of the red pulp
of the spleen. The liver exhibited
enlargement of hepatocytes. The
kidneys of rats treated with 15000
and 30000 ppm of chlorpropham
showed hemosiderosis and atrophy
in renal proximal tubular cells.

Farag (1998) found that
rats given in the drinking water for
90 days carbosulfan at concent-
rations of 43 and 86 ppm revealed
histopathological lesions in the
internal organs included, hepatic
haemorrhage, hyperplasia in the
bile duct. epitheliom and
infiltration of lymphocytes. The
kidneys showed cloudy swelling,
hydropic degeneration of the renal
tubules and necrosis of individual
cells.

Fujitani er al. (2001)
reported that male F344 rats were
given 3% chlorpropham in the diet

and at 2, 4, 6, 8 or 13 weeks of ‘

adminstration five rats in each
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group were killed for clinical and
microscopic examination. Marked
splenomegaly and hepatomegaly

‘were observed in the treated rats at

2-13 weeks of adminstration.
Microscopic examination revealed

congestion, hemosidrein deposits,

extramedullary hemopoiesis and
lymphoid atrophy in spleen and

_hyperplasia of the hemopoietic

cells in bone marrow of treated rats
at' 2-13 weeks and-:fibrosis in
splenic capsule at 4-13 weeks.
Finally, it could be
concluded that anilofos induced
direct toxic effects on the internal
organs of pregnant female rats and
care showed be taken to avoid the
hazards of its misuse in both
human and animals also to avoid
its environmental pollution effects.
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