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ABSTRACT

The effect of long-term administered of methomyl on bicchemical aspects,
thyroid function and reproductive system was studied in male albino rats treated with
methomy! soluble powder (90% SWP). Four groups of male mature albino rats (10
each) were administered 5, 10 and 20ppm of methomy! through drinking water for 90
days.

The investigation results revealed that the methomyl significantly decrease
.the (ALT) activity after 90 days at 10 and 20ppm of tested compound, while the
activity of (AST) and total protein were no affect all over the period. The treatment of
methemyl ted to decrease the albumin level. The effect of tested material on thyroid
function was assessed using measuring the thyroxin (Te) and tri-iodothyronine (Tj)
levels and histopatholological examination of thyroid gland. The effect of methomyl on
male fertility was assessed using the mating method, spermatozoal, testosterone level
and histopathological examination of the testis.

The administration with methomyl caused decline in thyroxin {T.) and tri-
iodothyronine (T3} levels. Methomyl! treatment caused reduction in sperm motility and
concentration in male albine rats, in addition to homogenous eosinophelic material
and hyperemic blood vessels inbetween the seminiferous tubules of testis. Moreover
a reduction pregnant rats, litter size per pregnant females and litter size per females
available were recorded.

Keyword: Rat, Insecticide, Methomyl, Carbamate, Biochemical aspects, Thyroid
function, Fertility, Reproductive system.

INTRODUCTION

Pesticides are essential for agricultural crops protection in Egypt as
well as in other countries in the world. On the other hand, accidental toxicity
from pesticides may occur to the workers during the application, or to animals
present in the fields during application. Contamination is one of the most
important problems resulting from pesticides residues. Pesticides are widely
used for agricultural purposes, as insecticides, herbicides and fungicides.
They may become environmental poliutants if they are transferred outside the
area of international application, and if thy persist in the environment longer
than necessary. Carbamate insecticide are widely used in industry,
agriculture and for public health purpose.

Numerous incidents of acute carbamate poisoning have resulted
from inhalation of sprays or contamination of crops or food Mahgoub and EI-
Medany (2001).

Previous studies on methomyi Saiyed ef al. (1992); Porter et al.
{1983); Fayez and Bahig (1991) showed effect on biochemical properties in
albino rats. Also, Abdel-Rahim et al (1994); Kuopp and Olass (1997)
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reported that, the total protein content was significantly reduced in the rats
administrated pesticides as result of degradation process for energy
production that was needed mainly in nucleic acids and protein biosynthesis.
Hassan ef al. (2002) and El-Demerdash et al. (2003) reported that, the serum
enzymes routinely used in clinical ciagnosis are present in high concentration
in the liver. Petrelli et al. (2001) reported the results of study on fertility of
couples in whom the man was occupationally exposed to pesticides caused
delay in conception at the lime of their waves first pregnancy. Moreover,
Sheiner et al. (2003) investigated the influence of working condition and
occupational exposure potential chemical during work on male fertility.
Significant association were reported belween empairid semen parameters
and some chemical exposures of such pesticides.

The study was initiated to evaluate the effect of methomyl on some
biochemical aspects, related to the liver function and the male reproductive
system.

MATERIALS AND METHODS

1- The tested compound:

The insecticide used was the methomyl (Kuik). The formulation was
soluble powder (90% SWP) containing 90% active ingredient (a.i). Methomyl
formula, [S-methyl N-(methylcarbamoyloxy) thic acetimidate].

SCH;
CH;NHCO,;N=C -~
TSSCH;
2- Animal and procedures:

The effect of methomyl on male fertility was assessed by several
ways included hormonal mcnitoring method, semen examination and
histopathological changes in the testis.

Fourly mature male albino rats were allocated randomly into four
groups of 10 rais each and treating as follows:

1- Group A: rats were kept as control (untreated).
2- Groups B, C, D: rats were treated with methomyl through drinking water at
concentrations of 5, 10 and 20ppm (a.i) for 90 days.

The blood sampies were taken after 33, 60 and 90 days for
biochemical and hormonal analysis. On day 90, three male rats from each
experimental group were taken and kept with untreated mature females (1
male / 2 female) for 7 days and separated. The pregnant females and the
pups were counted fo calculate the pregnancy rate, average litter size per
pregnant female and average litter size per females available per group after
90 days of treatment, the male rats were decapitated for epididymal
spermatozoal examinatlion, weights of testis and accessory glands [seminal
vesciles and prostate gland].

The progressive motility of sperm and concentration were measured
according Bearden and Faquay (1980).

3- Blood sampling:
The blood samples were collected from orbital sinus vein by
hyparinized capillary tubes at 30, 60 and 90 days into clean, dry and labeied
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eppendorf tubes. The tubes contained heparin as anticoagulant (10 1.U./mi
blood) according to Schelm (1986).

Plasma samples were divided into aliquats to avoid repearied
freezing and kept at {(-20°C) until biochemical and hormonal assays were
performed.

4- Biochemical analysis:

The ALT and AST activities were determined according to Reitman
and Frenkel (1957). Plasma total protein (T.P.) was determined according as
described by Weichsebaum (1964). Albumin was determined according 1o
Drupt (1974).

5- Hormonal analysis:

The thyroxin (T.); tri-iodothyronine (T3} and testosterone level were
determined by using the ceoat -A- count procedure, which is solid
radioimmuncassy (RIA). The thyroxin (Ts) was carried out according to the
method adopted by Britton ef al. (1957). The free-tri-iodothyronine (Tz) was
performed according to the method adopted by Beck-Pecco and Romelli
(1982).

The testosterone level was ¢arried using the method adopted by
Jaffe and Behrman (1974).

8- Histopathological investigation:

The animals were sacrificed at the end of the experimental (90 days),
and the thyroid gland, testis were collected and fixed in 10% neutral buffered
formalin solution, embedded in paraffin, seclioned at 4.00 ym and stained
with haematoxylin and eosin Lina (1968).

7- Statistical analysis:

The results are presented as the mean of five sampies with standard
error. The significance of the values obtained were tested using student’s {est
Gad and Weil {1989).

RESULTS AND DISCUSSION

1- Effect of treatment with different concentration of methomyl on
biochemical parameter:
1.1- Effect of plasma ALT and AST activity:

The effect of oral administration of different concentrations of
methomyl to rats on ALT activity was evaluated and the results are shown in
Table (1). The data clearly showed that, the activities of {(ALT) were
stimulated after 30 days at 5ppm and increased to a relative value of
(121.5%), and after 60 days at 10 & 20ppm the relative values were 139.1%
and 159.1%, respectively, relative to control but it is not significant. While
after 90 days at (10 & 20) ppm the data showed that the activities of ALT
were significant by decreased and the relative values were 54.5% and 51.3,
respectively relalive to control. This finding are in agreement with that
reported by Fayez and Bahig (1991) on methomyi in rats; Gupta and Amma
(1893) on carbamyl in mice, Ayyat ef al. (2000) on prefenofos in rabbits, they
reported that, the (ALT) activity was decreased markedly in treated animais
with different pesticides.
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Table {1): Effect of oral administration of methomyl in drinking water to
male aibino rats for 90 successive days on some biochemical

parameters.
Period {days)
Parameters 30 days
Control Sppm 10ppm 20ppm
ALT (un) 10.20 + 2.85 12,402 0.97 8.80z% 1.15 8.00+1.70
AST (M 93.84 > 853 7240+ 7.89 63.80 £ 12.10 99.40 £ 5.21
Total protein (g/di 714+ 015 7.05+0.26 750 0.46 7.48+0.29
Albumin (g/d1) 34020.14 3.11+0.186 311£017 320+0.14
60 days
ALT (uiy 11.32+ 260 940 + 156 15.75 + 2.81 18.00 * 4.80
AST (ul) 68.08 £ 5.69 58.60 + 8.58 62,8+9.40 68.2+3.12
Total protein (g/dl) 747 +0.23 7.44+£0.25 746 +0.32 7.81+019
Aibumin {(g/dl) 361+£0.16 443 + 0.67 3.48+ 0.17 407+ 016
90 days
ALT {ul) 22.36 + 2.55 18.10+1.75 12.20 £2.20" 11.48 £2.71*
AST (u/h 10820+ 6.18 | 111.20+7.09 | 91.80+3.70 111,60+ 5.93
Total protein (g/dl) 6.97 £+ 0.33 6.59+0.16 6.20+£0.25 7012024
Albumin {g/dl} 3.81+013 3.02+0.30 2.85 % 0.08" 360+013
Means* SE; * : Mean significantly different from the control (P < 0.05};

**: Mean significantly different from the control {P < 0.01).

Meanwhile, aspartate amino transferase (AST) was not alter at
S5ppm, 10ppm and 20ppm of methomyl. A reduction in plasma amino
transferase (ALT) activities were prominent in animals treated with methomyl
high doses after 80 days may be altributed to either the effect of pesticide
metaholites which inhibited several endogenous enzymas particularly (ALT)
and or to increased rate of the catabclism of these enzymes in plasma of
treated animals. (AST) and (ALT) have been used as sensitive indicators of
the liver disease in humans and have been regarded as being virtually liver
specific Witis (1985).

1.2- Effect on plasma total albumin and total protein levels:

The data in Table (1) showed that the three doses of methomy!
caused decrease in plasma albuin after 30days and 90days of experimental
rats, there values were 88%, 87%, 91%, 78% and 91%, respectively
compared with control. While the values of plasma albumin after 60 days
were increased in the three treatments. Meanwhile data in Table (1) clearly
showed that, the three doses did not affect in plasma total protein. It should
be mentioned that, the present results are in a quite good agreement with
those reported by Tuckova (2005) who mentioned that, serum total protein
and albumin content were decrease after treatment with bediocarbamate in
rabbits. Sogorb et al. (2004) cbserved that human serum albumin give a
significant decrease after treatment with carbamyl. Also, Youssef et al. (2003)
showed that, the concentration of plasma total protein and albumin were
significantly decreased in rabbits when treatment with cypermethrin. The
reduction in the albumin content of plasma may be due 1o increased globulin
synthesis or increased the albumin loss through the kidney or may be due to
increased albino catabolism.
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2- Effect of prolonged oral administration of methomy! on thyroid
function:
A significant decrease was cbserved with concentration of thyroxin
(T4) in rats treated with the fow and high dose (5 and 20ppm) of methomyl
after 30 and 90 days of treatment. Also, this trend was noted in concentration
of tri-iodothyronine (T5) in rats treated with methomyl! at the three doses level
after 30days and 90 days Table (2).

Table (2): Effect of oral administration of methomyl in drinking water to
male albino rats for 90 successive days on thyroxin (T4) and tri-
iodothyronine (T;).

Period (days)
Parameters 30 days
Control Sppm t0ppm 20ppm
Thyroxin {T.] (ng/dl) 1.247 +0.141| 0.831 £ 0.060" | 1.026 £ 0.144 | 0.959 + 0.203
Tri-iodothyronine([T,] {pg/dl} 1.3820.130; 0.503 + 0.108** |0.316 £ 0.130**| 0.964 £ 0.260
60 days
Thyroxin [T4] (ng/dh 1606+ 0.180] 1.885+0296 | 1608 +0129 | 1477+ 0.250
Thyroxin [T.f (ng/dl) 1.138+0.140| 1.070+ 0120 | 0.876+ 0.049 | 0.807 + 0.060
90 days
Thyrexin [T. (ng/dl} 1.407 £ 0.090{0.902 + 0.0540"! 1.157 = 0.068 |0.574 + 0.094""
Thyraxin {T.] (ng/dl) 0893+0.114| 0698+0070 | 0.776+0.130 | 0.391 + 0.109"

Means + S.E.; ~: Mean significantly different from the control (P < 0.05).
™ : Mean significantly different from the control (P < 0.01).

Histopathological examination of thyroid gland revealed atrophy in
thyreid follicte with absence of their colloid and degradation of thyroid acinic
in rats treated with 5 and 20ppm of methomyt (Figs. 2, 3, 4, 5, and 6).

T4 is the major hormone secreted by the thyroid gland. it influences in
the rate of many metabolic reactions of the body and is required for normal
mental development and growth. T, is found in the serum as a result of
secretion by thyroid gland (where it is synthesized) and as result of the
degradation of circulating thyroxin.

A remarkable reduction in the levels of T4 and T3 at low and high
dose ¢of methomyl may be due to the impairment in the synthesis of thyroid
hormone by epithelium cells of follicles of thyroid gland. These results
confirmed by the histopathological findings in thyroid gland of treated rats
with methomyl.

These restlt are in agreement with these obtained by Porter et al.
(1993} who ohserved a marked decrease in tri-iodothyronine (Ts) level after
treatment with aldicarb and methomyl in rats. In addition, Farid (1997)
reported that, buprofezin pesticide induced a marked decrease in (T5)
concentration. The results are in accordance with resuits reported by Nebbia
et al. (1995) who observed a marked decrease in tri-iodothyronine (T1) levei
after treatment with zineb pesticide in rats. Van-Leeuwen et al. (1995) also
found that hypothyrodism may be caused by impaired liver for conjugation of
thyroid hormones with glucouronic acid.
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Fig. {1) Thyrcnd of control rat showing

the normal Histopath-ological structure of

the thyroid acini and stromal connective
tissue in-between (H & E x 40).

Fig_ (3): Thyroid of rat treated with
methomyl in concentration of 20ppm for
80 days showing the high magnification
of atrophied follicles with lose of their
colloid while other showing fattening
lining epithelium (H & E x 160) .

Flg (8): Thyroid a!’ rat treated with
methomyl in concentration of Sppm for
90 days showing degradation and
atrophy in thyroid acini (H & E % 40).

Fig {2}."-

Fig. (6):
methamyl in concentration of Sppm for 80
days showing degenerated acini with
exiravested red blood cells (H & E x 180)

i 2 £ s oL "
Thyroid of rat treated with
methomyl in concentration of 20ppm for
90 days showing atrophy in some of the
thyroid foliicles with absence of their

colloid (H & E x 40).

¥ a

Fig. (&): Thyroid of rat treated with
methomyl in concentration of 20ppm for
80 days showing the high magnification
of degenerated acuni with desquamated
cells in their lumen and absence of
colloid {H & E x 180).

Thwnld of rat treated with
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3- Effect of methomyl on male reproductive system:

The administration of male albino rats with methomy! should no
differences in sexual organs weights [testis, seminal visciles and prostote
giand] Table (3).

Table (3): Effect of oral administration of methomyl in drinking water to
male albino rats for 90 successive days on testis, seminal
vesicies and prostate gland weights {g/100g B.Wt.).

Methomyl concentration (ppm}
Parameters Control 5 10 20
Testis 560+ 0200 | 597+0.260 | 582+0.220 |5.47+0.110
Seminal viscles 33340250 | 311+0.120 | 2.9720.055 [3.25£ 0.150
i Prostate gland 0.98+0.069 | 0.98+0.069 | 0.80+0.051 [0.92+0.080 |

Means + S.E.

In methomyl treated rats, a significant decrease in sperm motility
occurred with the there concentration after 90 days of administration. A
significant decrease in sperm count was noted in rats treated with 10ppm and
nen-significant decrease in 20ppm of methomyl (Table, 4). Prolonged
administration of methomyl with 5 and 20ppm caused marked reduction in
pregnancy rale and litter size per females available (Table, 5). Concerning
testosterone level after insecticide treatment for 90 days, data in (Table, 6)
indicated a significant elevation in hormonal level with 10 and Sppm after 60
and 90 days frem treatment.

Table {4): Effect of oral administration of methomyl in drinking water to
male albino rats for 90 successive days on mass sperm
motility and sperm concentration.

Methomyl concentration (ppm)
Parameters Control | 5 10 70
Sperm motility (%) 6547+203 | 4816:5.26" | 52492389 {3593 +5.18™"
Sperm concentration (TG /ml) | 4525+ 183 | 32.75%4.73 3725« 160" 34004722

Means * S.E. * : Mean significantly ditferent from the control (P < 0.05).

**: Mean significantly different from the control (P < 0.01).
Tahle (5): Effect of oral administration of methomyl in drinking water to
male albino rats for 90 successive days on [pregnant rats, litter
size per pregnant female and litter size per females available.

Methomyi concentration (pprm ]
Parameters Contiol 3 10 )
rregnant rat (%) 33.30 33.30 £6.60 66.60
Litter size per pregnant female 6.40 4.50 5.50 5.66
[Litter size per female available [ 533 150 366 2.83

Table (6): Effect of oral administration of methomyl in drinking water to male
albino rats for 90 successive days on testosterone levels.

Period {days)
Parameters 30 days
Confrol | S5ppm [ 10ppm i 20ppm

Testosterome (ng/dly  [47.98+10.05] 426+429 | 1592+4310 | 466+ 14.21
: - 60 days

Testosterone (ng/dl)  132.60+ 10.16] 111.00+ 31,60 [ 15580+ 37.76" | 78.80x25.13
90 days

Testosterone {(ng/dl) [83.00 + 129227550+ 41.60"*] 19160+ 4860 | 55.00+7.43

Means * S.E,; * : Mean significantly different from the control (P < 0.05); ** :
significantly different from the control (P < 0.01).
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On the other hand, no significant differences were shown with other
treatments.

The histopathological examination of the testes with 20ppm showed
homogenous eosinophelic material inbetween the semineferous {ubules
{Fig.,8).

Hyperemic blood vessels inbetween the seminiferous tubules with
homogenous eosinophilic materials were noted in the testis of rats treated
with methomyt at 5 and 10ppm (Fig., 9 and 10).

In addition, a multinumber of spermatognial cells with abnormal
shapes were observed in testis of rats treated with 5ppm (Fig., 11 and 12).

Among the potential hazardous effects of pesticides, reproductive
toxicity is of special concern Dunnick ef al. (1984). However, many pesticides
have been used for several years or have been recently discovered without
any suggestion of their influence on male ferility. The studies on laboratory
animals have become the main source of toxicological data. A toxicant may
induce several types of injury and the severity of effects is usually related to
the dose and duration of exposure for assessment of safety /risk of the
chemical under specific exposure Frank and Selier (1991).

Attention is focused primarily on toxic effects that invoive
testosterone and spermatogenic processes that are essential for reproduction
success Harold ef al. (1994).

In the present work, oral administration of methomy! in different
doses 5, 10 and 20ppm to male rats for 90 successive days significantly
decrease sperm motility and sperm concentration and gregnancy rats. The
Histopathological examination of the testis showed homogenous eosinophilic
material in between the semiferous tubules, hyperemic blood vessels
inbetween the seminiferous tubules and multinumber of spermatognial cells
with atnormal shapes. These results are in agreement with these of Krouse
and Homala (1974) they reported that, oral treatment of male mice with
dichlorvos decreased fertility. These effects have been attributed to a direct
cytotoxic action, degeneration of seminiferous tubules and disappearance of
spermatozoa and spermitide associated with damage of lydige cells.
Moreover, Dunnick ef al. (1984) concluded that, the decrease in ferility rate
in dimethyl methyl phosphate (DMMP) treated rats might be due to the
depressed sperm motility and the lowered sperm concentration as well as the
increased sperm cell abnormalities, thus the sperm were incapable
fertilization.

Similar findings were reported by Raizada ef al. (1979) who stated
that, treatment of male albino rats with zinb at dosage level of 1000mg/kg/day
for 30 days produce Histopathological changes in the characterized by
degeneration in the seminiferous tubules with necrosed cells. These results
are in agreement with Ali (1998) and Srivastava et al. (1995}, they mentioned
that, administration of trichioroform and carbaryl to male albino rats led to
increase in total sperm abnormalities and decrease in the sperm mtility and
sperm count,
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Fig. {?} Cross section of testis of rat Fig. (8): Cross section of testis of rat

represented as control showing normal  traated with methomyl in concentration of

histological pattemn of the seminiferous 20ppm for 90 days, showing

tubules (H & E x 40) . homogenous  eosinophilic  material
inbetween the functioning seminiferous
tubules {H & Ex40).

Fug (9): Cross sectmn nf testus of rat Fig. (10): Crnss sectmn of teslis of rat
treated with methomyl in concentration of  treated with methomyl in concentration
10ppm for 80 days, showing hyperemic of Sppm for 80 days, showing sever
blood vessels inbetween seminiferous hyperemia of the blood wvessels
tubules associated with homogenous inbetween the functioning seminiferous
eosmophn:c matenal (H&Ex40). tubules (H & E x 40) .

Fug (11): Cross 5e:t|cnn nf tesus ul‘ rat Fig. {12) Cross section of testis of rat
treated with methomyl in concentration of treated with mathomyl in concentration of
S5ppm for 90 days, showing multi-number Sppm for 90 days, showing sever
of primary and secondary spermatogonal abnormal shapes sperms with
cells with abnormal male shapes sperms spermatogonial cells in  the central
in the central portion of seminiferous portion of seminiferous tubules (H & E »
tubules (H & E x 40). 160).
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