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ABSTRACT

Five groups of albino rats were used for studying the toxic effect for
prolonged oral administration of carbaryl in dose 1/30, 1/20 and 1/10 LDs, on
some biochemical aspects fertility, teratology and haematology. The first group
was kept as a control where the other groups were given orally carbaryl dose of
2.45,3.68 and 7.35 mg/100 g b.wt. The blood serum showed a significant increase
in ALT, AST, ALP, bilirubin, creatinine. uric acid, glucose, total lipid and
cholesterol but electrolytes, cholinesterase. protein and albumin were significantly
decreased. Also, oral administration of carbaryl caused a significant decrease in
leucocytic count, erythrocytic count and hemoglobin concentration hematocrite
value.

Also, carbaryl caused a significant decrease in testicular weight,
concentration of sperm cells, live sperms active motile sperms and abnormal of
sperms. Histopathological changes in both liver, kidney and tests appeared to be
dose dependant, with damage increase in the high doses.

INTRODUCTION

Pesticides have been widely used in agriculture and their background
levels in the environment have increased. Nowadays, pesticides are responsible as
a source of many biochemical and physiological disturbance in animals and
humans. Numerous in-vivo and in-vitro studies of possible consequences of
treating animal, cell cultures or enzymes systems with these substances have been
conducted. In addition pesticides side effect on the environment needed more
research.

Kiran et al. (1985) demonstrated that a single oral 500 mg/kg dose of
carbaryl or seven doses of 71 mg/kg/day increased the activities of acid
phosphatase, AST and ALT in the liver and kidneys.

Sobbhy (1987) mentioned that giving methyl carbamate insecticide in
doses of 2-5 mg/kg b.wt. to rats caused a significant increase in blood glucose
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level, serum total lipids and decrease in serum calcium and potassium and increase
of serum sodium level.

Ashry (1990) reported that rats treated with the carbamate showed a
significant decrease in serum total protein, serum albumin and increase of globulin
level due to renal impairment and hepatic insufficiency.

Rahmy (1994) mentioned that toxic effect of repeated exposure to
carbamate at different concentrations on rats for 30 days caused a significant
increase in serum urea and elevation in serum creatinine level.

Rizk-Alla (1995) found that a significant increase in serum urea and
elevation in serum creatinine level caused a toxic effect of carbamate at
concentration of 1/10, 1/20 on rats for 90 days.

Dhanapakian and Juliet (1994) reported that exposure of fish to carbaryl
for 15 days caused hypertrophy of renal cells, vacuolation and necrosis of renal
components. Swilum (1996a) added that high dose of carbaryl caused marked
destruction of kidney tissue mainly on proximal convoluted tubules which were
partially reversible. Swilum (1996b) reported that the low dose of carbaryl was
slight irregularity in the arrangement of the spermatogenic cell layers, however
high dose of carbaryl caused marked destruction of spermatogenic cell layers with
appearance of vacuoles inside the cytoplasm of the seminiferous tubules of rat
testis.

Abad et al. (2001) detected the carbaryl residues in fruits and vegetables
by monoclonal antibody-based enzyme immunoassay (ELISA) without sample
cleanup. The immunoassay is a competitive heterologous ELISA in the antibody-
coated format, with an Iso value.

The present study was designed to investigate the effect of prolonged oral
administration of pesticides (carbaryl) on some serum parameters, fertility and
histopathological changes in liver, kidney and testis of rats.

MATERIALS AND METHODS

Materials:
Insecticide used:

Carbaryl (1-naphthyl N-methyl carbamate) or sevin was obtained from
Rham opulence Agrachin Company cairo, Egypt.

Animals used:

Albino rats of either sex weighing 120-145 g were fed on normal diets for
two weeks for adaptation. Five groups contains ten rats for each one were used for
studying the effect of prolonged administration of the insecticides. The first group
was kept as a control (untreated), where the other for groups were given orally
carbaryl dose of 2.45, 3.68 and 7.35 mg/100 g b.wt. which equal 1/30, 1/20 and
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1/10 LDs, respectively for three months. The fifth group (recovery group)
received oral treatment with 1/10 LDs, of carbaryl for three months and left
another three months without treatment. The carbaryl was given orally using a
bulb tipped gastric gavage needle. Each group was biochemically examined every
two weeks. At the end of 12% weeks they were scarified to detect any
histopathological changes of liver, kidney and testis.

Methods:

It is highly indicated to study the toxic effects of the carbaryl as well as to
determine the carbaryl LDs, before studying its different pharmacological effects.
- Alanine transaminase (ALT) and aspartate transaminase (AST) were

determined by the method of Reitman and Frankel (1957), alkaline
phosphatase (Bessey ef al., 1964), Bilirubin (Billing et al., 1971).

- Total protein and albumin level (Doumas ef al., 1971), serum creatinine’(Siest
et al., 1985), total cholesterol (Flegg. 1973), blood glucose (Trinder, 1969),
serum total lipids (Christopher et al.. 1970), blood urea (Patton and Crauch,
1977), serum cholinesterase activity (Ellman ef al., 1961), serum sodium and
potassium were determined using a flame photometer according to Lucas and
Blank (1977). Haemoglobin concentration measurement in whole blood was
carried out according to Dacie and Lewis (1986).

- The effect of carbaryl on male rats fertility: The effect of carbaryl on rats
fertility was determined at the end of 65 days of oral administration of the
tested insecticide. Then the rats were sacrificed for revealing spermatozoal
examination, the progressive mobility of sperms and sperm cell concentration
were performed according to Bearden and Fluquary (1980).

- Histopathological examination: This examination was carried out at the end of
the experiment. Liver, testes and kidney were taken and subjected for
microscopic examination as described by Drury and Wallington (1980).
Tissue samples were placed in 10% formaline solution according to Harris
(1989).

- Statistical analysis: The obtained results were statistically analysed as
explained by Snedecor and Cochran (1973).

RESULTS AND DISCUSSION

1. Determination of LDsg of carbaryl:

The toxic effect of carbaryl was studied in rats. A pilot test was carried
out on 8 groups of 10 rats for each one. LDs, was determined and the number of
animals, doses and mortality in each group are recorded in Table (1). The obtained
results indicated that LDs, of carbaryl in rats was 735 mg/kg b.wt.

2. The effect of carbaryl on serum liver enzymes:

The effect of oral administration of carbaryl on serum transaminases
activity [alanine transferase (ALT) and asparate transferase (AST)], alkaline
phosphatase (ALP) and bilirubin level are summarized in Table (2). The results
showed a significant increase in the ALT, AST, ALP and bilirubin level in
carbaryl treated rats after 2, 6, 9 and 12 wecks as compared to control group. The
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increase in ALT, AST, ALP and bilirbun were particularly due to tissue damage in
liver, kidney and heart (Ray and Podder, 1983; Parafita and Otera, 1984 and Burtis
and Ashwood, 1994).

Table (1): Calculation of the LDs, of carbaryl in rats; dose-mortality
relationship.

Group Dose No. of rats | No of dead Z d Zxd
No. | In mg/100 rats Mean of Dose
gm b.wt. dead rats | difference
1 125 10 10 - 15 -
2 110 10 8 9 15 135
3 95 10 8 8 15 120
4 80 10 6 7 15 105
S 65 10 4 5 15 75
6 50 10 2 3 15 45
7 35 10 2 2 15 30
8 20 10 0 1 15 15
525
zXd 525
LDso=Dm - --------- =125 - c—eee-
n 10
= 73.5 mg/100gm b. wt.
= 735 mg/ kg b. wt.

3. The effect of carbaryl on kidney function and some serum constituents:

The effect of carbaryl on the levels of serum creatinine, uric acid,
electrolytes, glucose, total lipid and cholesterol of male rats  are illustrated in
Tables (3 & 4). Creatinine is a non-protein nitrogen compound, filtered by the
glomerulus of the kidney and used as an indicator of renal function. The results
showed a significant uremia during the 9th week of treatment. The elevation of
blood urea and creatinine may be attributed to the toxic effect of carbaryl which
led to disorders the kidney function, therefore reduced the glomerular filtration
rate and consequently retention of urea in the blood (Sonnenwirth and Jarett, 1980
and Saad, 1992).

Serum electrolytes showed significant decrease after oral administration
of carbaryl to rats. These results are in agreement with Rahmy (1994) who found
that oral administration of thiocarbamate for 4 weeks decreased the serum levels of
sodium and potassium.

Serum glucose in rats treated with carbaryl Table (4) indicated a
significant increase in serum glucose levels in comparison to control group. These
results are in agreement with those obtained by Ray and Podder (1984) who
reported that administration of carbaryl to the rats led to hyperglycemia. Wakakura
et al. (1978) suggested that hyperglycemic in exposure of the rabbits and dogs
to carbaryl may be due to increase of sympathoadrenergic activity led to liberation
of caticholamines from the adrenal medulla as a result of accumulation of
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acetylcholine by the insecticide which affect the hepatic glycogen metabolism. On
the other hand Gupta et al. (1981) suggested that hyperglycemia may be
attributed to the inhibition of glucose metabolism through pancreatitis and
decrease insulin activity.

Also Table (4) demonstrates the mean values of serum total lipids and
cholesterol. The results showed a significant increase throughout the experiment. These
results are in agreement with the results of Rahmy (1994), who suggest that
hyperlipidemia and hypercholesterolemia is expected to occur in some diseases of the
liver.

4. The effect of carbaryl on serum cholinesterase activity, protein and
albumin:

The effect of carbaryl on serum cholinesterase, protein and albumin are
summarized in Table (5). The results showed a highly significant decrease in
cholinesterase activity. These results are in agreement with those reported by
Mount et al. (1981) they reported that oral, dermal and inhalation exposure of rats
to carbaryl resulted in transient acetyl cholinesterase inhibition.

Regarding the effect of carbaryl on serum protein and albumine (Table,
5). The results showed a significant reduction in total protein and albumin. These
results are in agreement with those recorded by Gomes ef al. (1999).

5. The effect of carbaryl on hematological parameters of rats:

Data in Table (6) indicated that prolonged oral administration of carbaryl
in doses of 1/30, 1/20 and 1/10 for, 2, 4, 6. 9 and 12 weeks caused a significant
decrease in leucocytic count, erythrocytic count, hemoglobin concentration
hematocrite value and blood indices in treated rats. The platelet count showed
highly significant decrease in treated rats in comparison to control group. These
results are in agreement with those reported by Krug and Berndt (1985).

6. The effect of carbaryl on reproductive parameters of rats:

Male fertility and reproductive system parameter changes are recorded in
Table (7). The results showed significant decrease on testicular weight,
concentration of sperm cells, live sperms. active motile sperms and abnormal of
sperms esspcially at 1/10 LDs,. These results are in agreement with those reported
by Makhlouf (1993).

7. Histopathological examination of rats:

The effect of carbaryl on regarding the microscopical changes of liver,
kidney and testis. The liver showed the cytomegalic changes of the hepatocytes
and cytoplasm was granular and vacuolar. Hepatic cell nuclei appeared fragmented
chromation. Most of the hepatic blood vessels were dilated. There were also loss
of cell architecture and increased degeneration of hepatic cells Fig. (1). These
results are in agreement with those obtained by (Baronia et al., 1991) who reported
that after 4 weeks of administration of carbaryl on hepatic cells were vacuolated
and their nuclei were pyknotic and degenerated. After 5 weeks the degeneration
was more pronounced by vacuolated hepatic cells.
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(a) A photomicrograph of normal hver section of adult albino rat of the control group showing Central v (€
hepatic cord (H). radiating from central vein. ¢ Haematoxviue & Fosin X 230,
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(b) A photomicrograph of liver section of adult

albino rat  of  received 1730 LDy, carbanyl

showing:

aj Intracytoplasmic vacuolation of different sizes

h) Widening blood sinusoids denoting dcgenerating
hepalic cells. (Haemaroxyvlin & Eosin X' 400)

(d) A photomicrograph of liver scction of adult
albino rat of received 1710 LD« carbaryl showing
Loss of ccll architecture. Increased degencration of
hepatic cells. Some ol cells has no nucler (Necrotie
cells). Some of hepanc nucler has fragmented
chromatin and widening  of  blood  simusoids
(Haematoxylin & Eosin X' 1000,

(¢) A photomicrograph of liver secnon of adult
albmo rat - of  of received 1720 LD, carbanl
showing:  Most ol hepatic cells were  enlarged
and the  oytoplasm  was granular and vacuolar
Hepatic cell  nuclei  appeared fragmented
chromatin ;. Hepatic blood  sinusoids were dilated
o Haemaroylur & asm N 400,

(¢) A photonucrograph of ner secton ol adult
albino rat of the recoveny group showing: Some of
cells return 1o normal cell - structure  (regencrating
el The hepatoayies were enlarged and showed
granular - ovioplasme and - other arcas showed
irregular cell arramgement.duematoxvlin & Fosim \
1000

Figure (1) Photomicrographs showing histopathological effects of carbaryl on the liver of rats
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(a) A photomicrogiaph of normal kidney scction of adult albino rat of the control group showing. Rcnal capsule
(R). Proximal com oluted tubules (P) and distal convoluted tubules(P) «/facmatoxvlin & Foxin X 600,

(b) A photomicrograph of kidney scction of adult
albino rat of received 1/30 LD« carbaryl showing
Glomerular capillaries (G). appear small in size
with partial endothelial vacuolation (= ). Convoluted
tubules were widely separated and show foci
necrosis. (Haematoxviim & Eosim \ 600,

( ¢) A photomicrograph of kidney scction of adult
albimo rat of received 1/20 LD+, carbaryl showing
The  tubules  show  cloudy  swelling  and
degencration of scparated spaces The  pronimal
distal. collecting tubules are dilated Hluemaroxvio &
Fasoe X\ 600,

(d) A photomicrograph ol kidney scction ol adult
albino rat of received 1/10 LD, carbaryl showing
Increase in cloudy swelling and degencration of
tubular cells. Distortion of glomeruli with widely
SCpllI’(llCd spaces (Haematoxvlimn &losim X1000)

(¢) A photonucrograph ol kidney scction ol adult
albimo rat of the recovery  group  showing. The
tubules show normal epithelial lining and nornal
lumen. Complete recovery of some glomeruli
(Haematoxvling FEosin X600)

Figure (2) Photomicrographs showing histopathological effects of carbaryl on the kidney of rats
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( a) A photomicrograph of normal testis section of adult albino rat the control group showing: Normal

histopathological pattern of seminiferous tubules
filled with spermatozoa. (Haematoxylin & Eosin \ 250)

and interstitial cells in between tubules. The lumen of tubules

(b) A photomicrograph of testis  section  of
adult albino rat of received 1/30 LDg, carbaryl
showing: Mild to moderate degree of
degenerative  changes in germinal layer of
seminiferous tubules in the form of presence of
vacuolation and irregular arrangement in the
germinal layer. (lluemulm)lm & Losin N 400).

<
o

"J(

) A |)h0t0micr0gr:lph of testis section of adult
albino  rat of received 1/10 LDsgy carbaryl
showing: Sever degree of degenerative changes
in the germinal layers of the seminiferous
tubules with the presence of giant cell spermatid.
Engorged blood vessels  between  tubules.
(Haematoxylin & Losin \ 400).

(¢) A photomicrograph of testis section of
adult albino of received 1/20 LDgy carbaryl
showing: Irregular in basement membrane.
Moderate degree of degenerative changes in
spermatogenic  cells  with beginning  of
appearance  of  spermatid - giant - cells.
(Haematoxylin & FEosin N 400)
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(¢) A photomicrograph of testis section of adult
albino rat of the recovery group showing: There
was an increase in the cell layers within the
tubules with

the of huge number of immature sperms.
Interstitial cells appear normal. (aematoxylin &
Fosin N 1000).

Figure (3) Photomicrographs showing histopathological effects of carbarylon the testes of rats.
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Table (7): Effect of carbaryl administration on reproductive parameters of
rats (mean+S.D.).

Control Treated rats Recovery

1/30 | 1/20 | 1/10

Conc. Of sperm cells in 62 |3483| 317 |2917°| 395
(x10°sperm/epididymis) | 3y | 1400 | 4337 | 42.56 |+2.656

Conc. of sperm motility in % | ¢, | 3417 (9717 | 165 | 50.67
+7.9 | +2.74 | +242 | +2.5 | +5.94

: — .
Conc. oflive spetnming s 86.33 | 59.83 | 52.33 |39.83"| 63.33

+3.81 [ +3.93 | +2.25 | +4.19 |+10.95

Conc. of sperm abnormality in % 123 | 153 | 1697 | 203 | 165
+1.2 | £1.6 | +1.5 | +1.1 | +2.1

*P =0.05 **P=0.01 *** P =0.001

Kidney showed the partial endothelial vacuolation of the capillary tuft.
The changes in renal corpuscles increased with marked distoration, the inter-
tubular spaces were marked increased. There were increment in cloudy swellings
and degenerations Fig. (2). These resulted are in agreement with (Baronia ef al.,
1991). They found that after 5 weeks of carbaryl administration, collecting
proximal distal tubules showed dilatation and rupture of the glomeruli. Testis
showed the degenerative changes in the germinal layers of seminiferous tubules
with engorgement of blood vessels, increased number of spermatidgiant cell
seminiferous tubules (Fig., 3).
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