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HISTOPATHOLOGICAL CHANGES INDUCED IN THE LIVER
AND KIDNEY OF gicaria ajcotica BY NEOPYBUTHRIN

S.A. Gabr
Zoology Department, Facuity of Science, Assuit University.

ABSTRACT

Nile fish Tilapia nilotica was exposed to the pyrethroid
insecricide, Neopybuthrin at different concentrations. Histological
examination of the liver and kidney revealed many pathological
changes. The liver cells showed vacuolation of their cytoplasm. The
hepaticrissue lost the original arrangement and necrosis was observed.
Pathology in 'the kidney is characrerized by vacuolar degeneration of
most tubules. Many dark coloured pigment granules were found
spread all over the cells of th4 proximal mbules and the glomeruli also
showedvacuolarion. Such histopathological alterations in the liver and
kidney were depended on the conceniration level of meopybuthrin.

INTRODUCTION

Recent environmental study revealed that most of pesticides applied for pest
control enter to the aquatic organisms through various routes (Anees, 1975). This
led directly and / or indirectly to environmental pollution in aquatic resouces. The
biocides accumulate in fresh water organisms causing several adverse effects
(Verma er al., 1979). Thus, disturbances in different biochemical events are
reported to occur in fish tissues after exposure to various pesticides in water
(Thingran, 1977, Vernberg er al., 1977, El-Elaimy et al., 1977, EI-Elaimy er al.,
1988). In histopathological studies, lesions induced by malation in liver of fish
Channa punctaius were observed by Dubale and Shah (1979). The authors
indicated that malathion was hepatotoxic and gradual disintegration of blood tissue.
Similar histopathological changes were recorded in organs and tissues of fishes
exposed to a variety of insecticides (Sastry and Sharma, 1978, Mandal and
Kulshrestha, 1980, Desai eral., 1984, Gabr, 1986).

The present work is an attempt to study the histopathological effects induced

in the liverand kidney of the fresh water fish Tilapia nilotica after exposure to new

pyretﬁroid insecticide " neopybuthrin ".
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MATERIALS AND METHODS

Living samples of Tilapia nilotica were collected from the High Dam lake,
each weighing 200 - 300 gm. The fishes were kept in specialy equipped aquaria
which were continuously aerated by air pumps, and were provided with suitable
food of earth worms. Pyrethroid insecticide neopybuthrin was used in the present
investigation. Its LCy was found to be 2.1 mg / liter as obtained from the lethal

curve constructed for this purpese in our laboratory. Three groups of fishes, (5

fishes for each ) were used. the first group of fishes were exposed to one treatment

of 1/2 LCsy of neopybuthrin for 24 hours, the second group were exposed to two

successive treatments of 1/7 LCjsq, while the third group were exposed to three

successive weatments of neopybuthrin, one as 24 hrs interval. Another group of 5
fishes were used as contol. After exposure to different concentrations, living
fishes were selected, killed and their livers and kidneys were removed. The tissues
were immediately fixed in Bouin's fluid. Paraffin sections of Sum thickness were

prepared and stained with haematoxylin and eosin.

RESULTS

i. Liver :

The liver in Tilapia nilotica is referred to as a hepatopancreas since exocrine
pancreatic tissue is usually found within the substance of the liver located around
the blood vessels (Fig. 1). The hepatocytes are hexagonal in shape with more or
less centrally located nucleus and homogenous cytoplasm. There is no clear

division of the hepatic mass into lobules (Fig. 2).

Liver of fishes exposed to one dose of 1/2 LC;q of neopybuthrin showed

that the cytoplasm of the hepatic cells was vacuolated and some nuclei appeared
pyknotic with mor or less irregular nuclear membrane (Fig. 3). The sinusoidal
inmen is narrow and contain blood cells. The hepatocytes of fishes exposed to 2
doses of neopybuthrin lost their normal arrangement and showed more vacuolation

and some cells were found multinucleated (Fig. 4). Some necrotic ceils with pale
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homogenous cytoplasm were observed and the lumen of the hepatic sinusoids
were difficult to be seen. In fishes exposed to 3 doses of neopybuthrin, the liver
cells showed severe vacuolation and lost their original arrangement (Fig. 3).
Necrotic cells were observed. There was a considerable decrease in the zymogen

granules in the pancreatic acinar cells (Fig. 6).
il. Kidney :

Histological structure of the kidney of controi fish is showa in (Fig. 7). The

-

kidney of iishes exposed 10 1,’7 LCsq of necpysuinizin showed slight histologicai
changes. The= proxima! convoluted tbule lumen was narrow and many dark
coloured pigments were spread all over the most czlis. The capillary lumens found
to be fillaZ with bioed cells. The other tubules (distal and collecting) showed a
slight vacuslaton in the cytoplasm of their cells (Fig. 8). In fishes exposed to two

successive dose of 1/ /n LCs of necpybutkrin, Hie dense pigmen:s which were

present in the cells of the proximal wbule increased in size and vacuolaton

increased (Fig. 9). The cells of the distal wbuie showed necrotic changes. In fishes
exposed to 3 doses of ih; L‘Cw, in addifion o 122 hiswiogical changes occurred in

the animals recieved 2 doses, other changes were present. Most of tubules showed

degeneration, and in soms wb u»s ‘here w23 sapzration of the wbular epithelia

from their basement wemivans. Scme of the proximal wbule cells undergo

shrinkage ard vacuolation. The collecting wbule cells showed vacuolation and its

lumen became wider than in the conwol. The glomerulli showed, also.

degeneration (Fig. 10 & 11).
DISCUSSICON

In the present investigation, a groups of nils fishes Zilapia nilotica were
subjected to one dose, two doses and three doses, respectively of 1/,«, LCsp of

neopybuthrin, one each 24 hr. interval. Histslegical examination of the liver and
kldney revealed different pathological changes. The liver cells showed vacuolation
of their cytoplasm. The hepatic tissue lost the riginal arrangement while necrotic
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cells were observed. Pathology in the kidney is characterized by degeneration of

most tubues (proximal, distal 2nd collecting). Many dark pigments were spread all
he glomernt also showead degeneradon.

aver tha cells of the proximal tsbules 2

The presear investigaton are in agreement with those of eariier workers
studying the histological effects of different insecticides in fishes and other
anizmals. Eller (1971) found hat fhere were cellular changes in the livar of Safmo

clacki  following” food or warer exposure of 0.01 mg / ke b. w. or 0.01 spma of
| I g/ Kg op

the insecticide endrin. Degenerative changes in the liver were produced in blue gills
Lepomis macrocochirus exposed 1o hepmchlor (Androws et al., 1966). Malathion
was found to induce nistopathciogical lesions in the liver of Channa panctasus
(Dubale and Shah, 1979). Mandai and Kuishrestha (1980} swudied the effects of
lwmon on dver, kidney and imestine of (lemios

sublethal concentraton of suw
Thay shgerved liver
. They observed siso vac

basaciss, 2ecTosis, vacuymation and break down of cell

af uriniferous

mbules und degensration of the #

aonced lesion “ormadtion in o

wphosphate
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Cf“;%"ég"é'ifv in de Lver of Tilapiz =

mosaosfa}mpnos ‘were reported sy Desal er @
1 of hepatooyies were recorded, while fatty

is rad vaiunols
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mad  punciands {Sasoy and Sharma,

;vw.o

ica! vhanges are subsequently zocompaniad
?}?ewmid inzecricides were found to be
Tremar, 1978 El-Elaimy {1986) found thar

s of bz;yﬁzrozd L ori zem pairment in liver funcdon as
great elevadon in serum ransaminases. Elevarons in

{3077, GPT) were considered to be a more sensidve measure in

Tensarning
gvaluating henstoculnlar d:amag; {Dser, 1965). In the present work, it is

¢ exposing Tilagia wiotica 1o reopybuthrin may induce hiochemical

suggested oy
znce ieading 10 the morphological changes obrained in the liver and kidney.
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Fig.1.

Fig.2.

Fig.3.

Fig. 4.

Fig.7.

Fig.8.

Fig.9.

EXPLANATION OF FIGURES

Liver of a control fish showing the pancreatic acini which are arranged
around a blood vessel, Z : zymogen granules, HP : hepatocytes, (X

500).

Liver of a control fish showing the arrangement of the hepatocytes.
The nuclei are with clear nucleoplasm and the cytoplasm shows

homogenous colour, (X 500).

Liver of a fish treated with 1/2 LCgq of neopybuthrin showing
vacuolation of the cytoplasm. Some muclei showed pyknotic
appearence and the sinusoidal Jumen centain blood cells, (X 500).
Secdon of liver of a fish weated with one LCsp of neopybuthrin
showing that the hepatocytes lost their arrangement and clusters of
dark necrotic tissue are present between the hepatocytes, (X 500).
Liver of a fish weated with 1 1/2 LCsy  of neopybuthrin showing

severe vacuolation, V. (X 500).

Section of a fish treated with 1 1/2 LCqq of neopybuthrin showing
pancreatic acini (PC). zymogen granules (Z) decreased in number, (X
500).

Section of kidney of a control fish showing the different types of
tubules, (X 300).

Section of kidney of a fish treaied with 1/2 LCg of neopybuthrin
showing dense bodies spread all over the cells of proximal convoluted
segment (P), (X 400).

Section of ‘kidney of a fish traeated with one LCsy of neopybuthrin
showing the occurrence of dense bodies in the cells of proximal tubnle
(P). The nuclei of most cells are poor in chromatin and the cytoplasm
is faintly coloured, G. : glomeruli ( X 400).
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Fig.16.

Fig.11.
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Section of kidney of a fish weated with 1 1/2LCsq of neopyburthrin
showing occurence of dense bodies in the cytoplasm of the preximal
tubule and disorganization of the brush border, (X 400).

Section of kidnsy of a fish eared with 1 1/2 LGy of neopvbuthrin

showing a collecting tubule (CT) with wide lumen. Vacnoles are
presentin the apical region of the epithelial cells. The nuclet have poor

chromatin content, (X 400).
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