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ABSTRACT

The present study aimed to evaluate biochemically and
histopathologically some subacute toxicity aspects for livers and
kidneys of albino rats treated with four different doses (50, 100, 150,
200ppm) from the technical fungicide metalaxyl (95%) The
biochemical results in respect to liver function showed significant
increase in AST enzyme activity after two weeks of treatment with the
dose levels 50,150ppm, significant increase in ALT enzyme activity
after the first week with the dose levels 50,100,150ppm. Also ALP
enzyme activity was increased significantly by the dose level 50 ppm
after one week of treatment. In respect of kidney function the data
showed significant increase in urea concentration with the dose level
100ppm after one week of treatment , with the dose level 50ppm after
the second week, with the dose levels 50,100ppm after the third week
and with the dose levels 150,200ppm after the fourth week . Plasma
calcium concentration was increased significantly by all used dose
levels after the first week of treatment and by the dose levels
100,150ppm after the second week .Also plasma phosphorus
concentration was decreased significantly by the dose levels
50,100ppm after the first week of treatment. Most of these changes
were disappeared after the recovery period. The liver
histopathological examination at the end of treatment period showed
some necrosis and vacuolar degeneration change , congestion of blood
vessels , infiltration of mononuclear inflammatory cells , thrombus
formation in the blood vessels , newly formed bile ductless , sever
hemorrhage and peknosis. Kidney tissues showed congestion in blood
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vessels, necrosis in some cells lining renal tubules, slight hemorrhage,
swelling in wall of blood vessels and infiltration of mononuclear
inflammatory cells around the glumeular.

Keywords: Metalaxyl, Subacute toxicity, Liver, Kidney, Biochemical
parameters, Histopathology.

INTRODUCTION

The phenyl amid fungicide metalaxyl N - (2, 6-dimethyl -V - (2-
methyl acetyl s DL-alanine, methyl ester/ is a systemic fungicide that is
widely used in agriculture and on horticulture crops for the control of
root and stem diseases by inhibiting mycelial growth and spore
formation. Metalaxyl is a chiral compound on account of the presence
of a stereogenic center in the carboxy alkyl moiety and consists of a
pair of enantiomer, S (+)and R (). Metalaxyl was initially marketed as
a racemic mixture (50:50) of R- and S- enantiomeric forms, although
it's fungicidal activity is almost entirely due to the R- enantiomeric
form. The technical grade metalaxyl consists of a minimum of 97% of
the R- enantiomer and 3% of the S- enantiomer . Metalaxyl generally
is of low acute toxicity but is an eye irritant. It has been classified as a
group E carcinogen, that is, a chemical showing evidence of non
carcinogenicity for humans. Although people may be exposed to
residues of metalaxyl in many food commodities, the chronic dietary
risk from all uses is minimal. In this study we investigate some toxic
effects in livers and kidneys of male rats administrated four different
doses of technical metalaxyl 95%).

MATERIALS AND METHODS
Chemical: Technical grade of metalaxyl 95%) produced by El Helb
Co. Egypt, was obtained and used in this study.

Experimental animals: Adult male albino rats (Wister strain)
weighting120+10g.were used in the study. Animals were acclimatized
for two weeks prior to study under healthy laboratory conditions in the
animal house of the Mammalian Toxicology Department, Central
Agricultural Pesticides Laboratory and were fed a normal dry diet and
allowed free access of water.
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Subacute experimentation: 50 animals were randomly divided into 5

groups of equal ten rats each. The groups were treated as follows:

Group 1: The animals were administrated the dose level of 50ppm
technical metalaxyl

Group 2: The animals were administrated the dose level of 100ppm
technical metalaxyl

Group 3: The animals were administrated the dose level of150ppm
technical metalaxyl

Group 4: The animals were administrated the dose level of 200ppm
technical metalaxyl

Group 5: The animals were received distilled water only to be used as
control.

The rats were treated orally by metallic stomach tube for 28

consecutive days and kept without treatment for 14 days as a recovery

period.

Plasma sampling: From each group of animals, blood samples were
obtained at every week of the treatment period (4samples) and at the
end of the recovery period, from the retro-orbital plexus of veins,
according to the method of Schermer (1967). The samples were
collected in clean dry tubes containing heparin as anticoagulant and
centrifuged at 600 g for 15 min. then; plasma was separated and kept
in a deep freezer at -20°C. until the biochemical measurements were
carried out.

Biochemical parameters: Commercial diagnostic kits were obtained
from Biodiagnostic Egypt Co. and used for some plasma liver and
kidney parameters determination, where, for liver, alanine
aminotransferase (ALT) and aspartate aminotransferase (AST)
activities were determined by the method of Reitman and Frankel
(1957), alkaline phosphatase (ALP) activity according to Hausamen et
al. (1967) and gamma glutamyltranspeptidase (GGT) activity by the
technique of Szasz (1969). For kidney function bioassay, plasma urea
concentration were determined according to the method of Coulambes
and Farreau (1963) , creatinine concentration by the method of
Husdan and Rapaport (1968) , calcium concentration according to
Robertson and Marshall (1979) and phosphorus concentration by the
method of Kilching and Freiburg (1951) .
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Histopathological examination: At the end of treatment period, liver
and kidney tissues specimens were taken in 10% formalin solution
from treated and control animals during the post-mortem examination
and were fixed in 10% formal saline. The fixed tissues were washed in
tap water, dehydrated in a series of alcohol, cleared in xylene then,
embedded in paraffin. Fine microns paraffin sections were obtained
and stained with Hematoxylin and Eosin stain as mentioned by
Carleton et al. (1967) for histopathological examination.

Statistical analysis: Data were expressed as mean+SE and significant

differences of values were calculated according to the student t-test
(Snedecor and Cochran, 1970).

RESULTS AND DISCUSSION

The oral LD50 of metalaxyl in rats is 669mg/kg. The NOEL was
determined to be 12.5mg/kg/day and ADI is 0.03mg/kg. Studies with
rats and goats showed rapid metabolism and excretion via urine and
faces. Glucuronic acid conjugates of the metabolites were the main rat
excretion products (FDA1986).In the present study some subacute
liver and kidney hazards by technical metalaxyl (95%) were
investigated in male albino rats.

In table(1) it can be noticed, the metalaxyl effects on some liver
function enzymes activities where, plasma AST activity showed
significant increases by the dose levels50,150ppm after two weeks of
treatment . Plasma ALT activity showed significant increases by the
dose levels 50,100,150ppm after the first week. Also the plasma ALP
activity was increased significantly after the first week of treatment by
the dose level 50ppm and the plasma GGT activity showed significant
decreases by the dose levels 100,50ppm after two and three weeks of
treatment respectively. Several changes in liver function enzymes
activities were recorded before by many investigators for example,
Harada (1984), who said that liver was the target organ of metalaxyl,
as indicated by the changes in blood chemistry and increase in liver
weight. He also noticed decreased ALT activity in males and changes
in ALP, ALT activities. Finn et al, (1977) showed increase in serum
ALP levels in high dose treated males and females rats by metalaxyl,
which was also time-related.
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Data in table(2) represented the metalaxyl effects on some
kidney function parameters where, urea concentration showed
significant increases by the dose level 100ppm after the first week of
treatment, by the dose level 50ppm after the second week, by the dose
levels 50,100 ppm after the third week and by the dose levels
150,200at the end of treatment period . Creatinine concentration
showed significant decreases by the highest dose level after the first
week of treatment, and by the lowest dose level after the third week.
Calcium concentration increased significantly by all the used dose
levels after the first week of treatment and by the dose levels
100,150ppm after the second week. Phosphorus concentration
decreased significantly by the dose levels 50,100ppm after the first
week of treatment. Some investigators recorded similar results as
Gerspach(1994) who noticed a tendency to decrease urea
concentration among males at the dose 300ppm of both metalaxyl-M
and metalaxyl . Also in a study of the nephrotoxicity of a combination
fungicide(metalaxyl+mancozep)in Wister rats by Sunder and Rao
(1998) which the results showed significant alterations in blood urea
and creatinine in the serum and histology of the kidneys . Elevated
calcium concentration after the exposure of metalaxyl was noticed by
Harada (1984) in dogs treated with the dose level 1000ppm for 6
months.

The  histopathological  examination showed  vacuolar
degeneration change of some hepatocytes, other hepatocytes were
necrosed, kupffer cells activation and disorganization arrangement of
hepatic cord in livers of rats treated with5Oppm (fig.1). In rats treated
with 100ppm the livers showed congestion of blood vessels, newly
formed bile ductless, fibrous connective tissue proliferation of the
portal area as well as infiltration of mononuclear inflammatory cells
and necrosis of some hepatocytes (fig.3) .Livers of rats administrated
150ppm showed thrombus formation in the blood vessels associated
with swelling of the endothelial cells lining it and newly formed bile
ductless (fig.5). The dose level200ppm caused sever hemorrhage
which dispersed hepatocytes as well as peknosis of the nucleus and
necrosis of some hepatocytes (fig.7).
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Kidney tissues examination showed congestion in blood vessels
and necrosis in some cells lining renal tubules in rats treated with
50ppm (fig.2). While the effect of 100ppm on kidneys produced some
renal casts in some tubules and some cells lining renal tubules were
necrosed with slight hemorrhage (fig.4). In kidneys from rats treated
with 150ppm, we noticed also sever renal cast formation, necrosis in
cells lining renal tubules with slight hemorrhage and swelling in walls
of blood vessels (fig.6).The effect of the dose level 200ppm on kidney
tissues showed hemorrhage, fibrous connective tissue proliferation
and infiltration of mononuclear inflammatory cells around the
glomeular (fig.8) .Similar investigation had been carried out by
Suzzuki et al.(1985), who reported that the pathological examination
revealed turbid swelling of the kidney tissue and acute tubular
necrosis , they added that the focal necrosis of the liver was observed
.Bhasker reddy et al.(1995) studied the histopathological effect of
metalaxyl at 500and 2000ppm levels on albino rats, the effects were
mild to moderate multifocal necrosis, cellular infiltration and fatty
infiltration in livers of rats fed with 2000ppm .Haschek and
Rousseaux (1991) studied the effect of metalaxyl at 1000ppm
administered to rats, the findings were hepatocytes vaculation
accompanied by necrosis and they found sever fatty change of the
liver accompying inflammatory changes .
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Fig (1) -Liver of rats administrated 50
mg/ kg metalaxyl showing vacular
degenerated change of some hepatocytes
other hepatic cells were mnecrosed ,

activation of kupffer cells and
desorganzation of arrangement of
hepatic cord (H and EX 400) .

Fig (2) - Kidney of rats
administrated 50 mg / kg metalaxyl
showing congestion in blood vessels

and necrosis in some cells lining
renal tubules (H and EX 400).

Fig (3) -Liver of rats administrated 100
mg/kg metalaxyl showing congestion of

blood vessels , newly formed bile
ductules ., fibrous connective tissue
proliferation of the portal area as well
infiltration of mononucular
inflammatory cells and necrosis of some
hepatocytes ( H and Ex 400).

Fig (4)-Kidney of rats administrated
100 mg /kg metalaxyl showing some
renal tubules formed renal cast in
their lumen , some cells of lining
renal tubules are necrosed with
slight hemorrhage (H and EX 400).
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Fig (5) Liver of rats administrated 150
mg/'kg b.w metalaxyl showing throbous
formation in the blood vessel assosated
with swealing of the endothial cells lining
it, newly formed bile.

Fig (7)-Liver of rats administrated 200

mg'kg metalaxyl showing sever
hemorrhage desparesed hepatocytes as
well as pekenosis of the nucleus and
necrosis of some hepatocytes (H and
EX400).

Fig (6) -Kidney of rats administrated
150 mg/ kg metalaxyl sowing sever
renal cast formation , necrosis in
cells lining renal tubules slight
hemorrhage as well as swealing in
wall of blood vessels (H and EX
400).

Fig (8)- Kidney of rats administrated

200 mg /kg metalaxyl showing
hemorrhage . fibrous connective
tissue proliferation and infiltration
of mononuclear inflammatory cells
around the glomular (H and EX
400).
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