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ABSTRACT 00 The current study explore the
effect of the organophospharus compound
(dimethoate ) on male reproductive efficiency
, tissue residues and it pathological picturs.
Dimethoate was given either directly tq albino
rats at dose Icvel 110 , /20, 1/40 of LD50 and
also gwen green sprayed forage along 65
consecutive days, The results indicated that
dimethoate altered the biochemical parame-
ters of serum indicating liver and kidney
dysfunction. Also semen picture and the
weight of male sexual organs ( testes ,
prostate and seminal vesicle ) together with
lower tastosterone level gave indication for
lower reproductive efficiency Tissue
dimethoate residues were detected in liver,
tests and skeletal muscles. Concerning to
pathological findings dimethoate induced ds-
generative changes in liver, kidneys and heart

in the form of cloudy swelling , vacuolar and
hydropic degeneration. Focal arsas of hemor-
rhages and necrosis were also seen in liver
and kidneys. Vascular lesions in the form of
congesticn , thromboss and necrosis of
biood vessels as well as perivascular
mononuciear infiltration were also pro-
nounced, The mostly affected organs were
brain and testes espscially in rats given
dimethoate contaminated feed. These
changes included vesiculation in the brain
tissue, encephalomealacia as vzaﬂ as satellito-
sis and neurcphagia. The tests showed atro-
phy of seminifercus tubules together with
fibrosis, intertubular edema and failure of
Specrmatogenesis. We advise that great at-
tentlon should be taken when dealing with
such insecticides in order to avoid its vari-
ous adverse action on different body tissue
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of farm animals or human in contact,

Introduction

The wide applicalion of oraganophosphorus in-
secticide in agncullure represent a greal hazand
to livestock. As the prolonged exposure 10 these
contaminants even at low concentrations may
Iead Lo toxicity, immuno-suppression or reproduc-
tive failure ( Nafstad, et al,, 1883). In Egynt .
Dogheim et al,, (1996 ) recorded organochiorine
and organo-phosphorus pesticides, including
those have been prohiblted from use |, in human
milk and environmantal samples collected from
Kafr El-Zayat govemorste, Dimethoate Is an
organophosphorus insecticide usec extensively
in agriculture as a systemic insecticide and acri-
cide for gardens , vineyards and field crops (
Humphreys , 1888 ). The toxic effects of
dimethoate were studied by many authors.
Metelov et al., , (1877) sialed thal dimethoate
have a neuroloxic effect in sheep , calves and
fish. In human being Krieger and
Thongsinthusak , (1993) found that dimethoate Is
readily absorbed and its urinary metabolites are
readily eliminated following 10 low doses. Afifi et
al., ( 1981 ) recorded a doss -related decrease In
the weight of the most genital organs in male
albino rats. Also reduced sperm mofility associ-
ated with increase in the percentage of dead and
abnormal spermatozoa of treated rats. Lavel of
plasma testoslerone was lowered in treated
groups and histological examination revested
that dimethoate caused moderate to severe de-
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generative changes of spermatogonial cells. The
highest lissue residues of dimethoale were
recerded in liver and testes and the Jowest was
recorded in skeletal muscles.institoris et al.,
(1995) studied the immunotoxicity of repeated
doses of dimethoate and methyl parathion given
to ral over three generations and found thal
dimethoate had a detectable effect on body
weight , Dirth weight and number , organ weight ,
hematological parameters and immune function,
Sirvaslava and Ralzada (1998) recorded that
dimethoate produced enzymatic changes in liver
of et associated with pathomorphoiogical
changes In liver and brain. They also noticed
reduced acetyl choline estrase aclivity in fetal
brain and placenta when given to dams indicating
possible transmigration of dimethoate from dams
1o fetuses.

Conceming 10 persistency of dimsathoate , Pa-
reek and Kavadia ( 1988) indicated that the
wailing period for dimethoate was ( 5 to B) days
to avold consumer risk afier its application at
0.03 % on musk melon, long melon , and ridge
gourd On the same aspect , Cabras et al., (1995)
studied the persistency of some omanophospho-
rus compounds on orange fruits and found that
the residues of dimethoate was only found In the
fruit peel and a very low concentrations were
detecied in the fruit pulp.

The current study was undertaken to study the
toxopathoiogical effect of dimethoate at different
concentrations and lo evaluate its effect an fertil-
ity of male albino rats. Furthermore to detect the
tissue. residues of dimethoate after direct admin-
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istration to rats or when sprayed on edibie planis
and given to rats.
MATERIAL AND METHODS

Chemicals: Dimethoate * El-Naser. 2 * gn
organophosphonus Inseclicide was oblainad as
emulsifiable liquid concentration containing 40 %
( WAV ) active ingredient { product of El-Nasr Co,
Egypt) .Its chemical names is 0.0 dimethy! S-{
N- methyl) carbamovi methyl phesphorodithioate.
LDy of dimethoate in rats is 250 mg / kg B. wt. (
Ware , 1878).

Animals , dosing and grouping: One hundmed
and twenty mature slbine rats of both sexes
weighing 150-120 gm B. wi. wers divided into two
main groups

Group A:

One hundred rats were divided into faur sub-
groups &, b, ¢, d, sach of 25 rats of both sexes.
The snimals were given dally doses of
dimethoate diluted in distilled water at concentra-
tions of 1/ 40 1/ 20 and 1/10 of L, by stomech
tube 1o the 1st three treated groups respactively.
The fourth groun wes given distillad water and
kept as control. Five rats from sach subgroup
were sacrificed afler one, two |, threa and four
weeks for hisiopathology and serum was cob
lected at the end of the axpariment " 4 weeks*
for some bicchemical analysis and blood was
coliected on anticoaguiant for determination of
choline esterase activity.

Group B:

Twenty male rals wera clgasified inlo 4 sub-
groups each of five rats, fed on a green forage
sprayed with dimethoale st the concentration
indicated in the pamphlet and offerad 1o animals
afier 2, 4, 6 days of application in the 13t three
treatod subgroups respectively. The othar contro!
subgroup offered dimethoate free green forage.
" Methods:
For animals in group A= serum samples ware
sepsrated for detemmination of somea biochemical
parameters as follows:
* Serum tatal protain , albumin and globulin after
Weichselbaum ( 1848), Dsumas st sl, (1871)
and Coles | (1888 ) respectively.
*Alkaline phosphaizse was estimated using
method of Kind and King ( 1854).
* Sarum transaminasas { GPT and GOT ) were
estimaled by the method of Reitmen and Franksl
( 1857) end serum urea and creatinine were
determined according to Hundan and Rapoport ,
(1388) and Chaney and Marbach , (1963) respec-
tively.
* Cholinesterase was detemined in whole blood
using reagemt kit of BioMereux , according fo
Whintaker , (1984 ),
Method adopted in aroup B:
Semen evaluation:
This group offered grsen forage sprayed with
dimeitioste and offered to animals after 2, 4 and
6 days of application. Feeding continued for 85
days to cover the pericd of spermatogenic cycle
which ranges from 56 - 80 days in rats ( Hersh-
berger et al,, 1958) then animais were scarified
and the tesles , seminal vesicles and prostate
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giands were dessicated and weighed. The cauda
epudidymides were minced In normal saline and a
drop of this epididymal suspension was picked up
for semen evaluation sccording to Zemjanis ,
(1970},

Testosterone estimations:

At the end of the experiment, sarum was col
lected for estimatlion of testosterone by enzyme
immunoassay and reagent kits suppied from
Odon Diagnostica , Finlend. Samples were mea-
sured for testosterone using ELISA readar,
Tissue residues:

After slaughtering , samplas from testes . liver
and skeletal muscles were collected from esch
animal. One gram of each tissue was thoroughly
homogenized In absolute alcohol at a rate of 1
gm tissue 1o 10 mi alcohol, then centrifuged at
3,000 r.pm. for 15 minutes. The supematan! were
filtered through 0.45 u millipore filtar paper and
transferred 1o clean tubes and used for estima-
tion of dimethoale concentration using high per-
formance liquid chromatography with pro-
grammable u.v detector .

It was chromgatographed or a reverse- phass C18
column. The appropriala volumas of smplas wan
injected into column anu retention time were
measured at 254 nm with the mobile phase of
80:20 acelanitrile and water. (Zehra et al,, 19285),
Histopathology:

Specimens from liver , brain , heart , Kidney ,
lung snd testes were faken and fixed in 10 %
buffered neutral formalin solution . Afler proper
fixation , these specimens were processed and
then sections 5 microns thickness and stained
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using hematoxylin and eosin afier ( Drury and
Wallington , 1980) ,
Statistical analysis was camied out according to
Sandacore, (1671).

RESULTS

Table (1) revealed that choline esterase activity
decreased due o dimethoate at a dose related
patiem. a similar pattem have been recorded for
the percentages of total protein, albumin , globu-
lin while GPT, GOT , alkaline phosphatase , urea
and crestinine showed a dose dependent in-
crease. Conceming 10 the efiect of dimethoate
given with green forage to rats after 2 , 4, 6 days
of spraying and coatinued for 85 consecutive
doys tabie (2) revealed reduction in the weight
and testicie , seminal vesicle and prostate gland
and this decraase was cormelated with the time
elapsed from spraying,

Table (3) indicates a decraases in sperm concen-
tration |, percentages of live sperm and matility
due to green ferage contaminated with
dimethoate. Also the leve! of testosterone n mol/
L decreased while the percentages of total sperm
abnormalities increased compared with the con.
trol group. ‘

Table (4) indicate tissue residues of dimethoate
in liver, testes and skeletal muscies and higher in
liver followad by testes and the lowest residues
recorded in skeietlal muscles, Also the table indi-
cates a correlation between lissua residues and
time elapsed afler spraying,

Conceming 10 dlinical signs , group A, showed
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Table (1) Effect of dimethoate on some biochemical parameters at different doss levels {1740

LDy ,1/20 LD, , 4/10 LD

in serum of albino rat after adminjstration for 1 month.

| Biochemical parameters
|

Control

1740 LDy

lin s

1710 LDy

Choline esterase activity (
UL

| 32602522291

2153,5424.05

1925.62+422,81

1663.12+21 63

Total protein ( gm %) 81+0.22 T.2000.20 e 6.5G10.21 . 5.60;0.20*"
Albomin ( gm %) 4.201025 400=0236 "9 3001023 "U1  380r02% VO
Globulin ( g %) 390-023 320-021 %| 260022 7 |.B0+0.20 ~* |

GPT ( Ul 72.41+153 85224175 °¥|  9520:235 ©%|  10240+255 °°
GOT ( Ulwml) §4.4442.20 92654210 ¥| 102224180 "°| 112315188 %

AlK. phosph. ( U/100 ml) 2430060 | 32221066 | 3323+080 * T 212130 ¥
Urea ( gm %) 20,232 51 33215260 55.72+2.71 120.1442.62 % ]
Creatinine { gm o) 2124062 2.3040 9] ijl_ 4120092 ¥2 sacL000 ¥

Tabie (2 ) Effect of dimethoate on relative body waight (gm / 160 gm B. wt) of male reproductive
organs after administration with green forage for 65 days after 2, 4 and 6 days of spraying (
’ ]

mean +S.E).
orgin control 6 days after 4 days aftel" | 2 days at‘ter"
spraving spraying spraying
Testicle 150012 | 133-0,02 107+ 0018 | 0.9710.016
Seminal vesicle | 0.22-0,008 | 133+0.029°, 0.12-0006"°| 0.10:0.007 "
Prostate gland | 0.18+0.007 | 014100067 0.08+0.606"| 0.0710.006 -
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Table (3 ) Effect of dimethoate on semen picture and serum testosterona of mala albino rat after
administration with green forage at different period of of application for 8 consacutive days.

Semen picture control 6 daﬁ after | ddaysafter | 2 daysrniﬁerr
spraying ' spraying spraying
Progressive motility % 82+ 1.31 66 +2.1°%| S1+23%*| d6+26°"
Live sperm% 851 0.95 65132°%| S2+22°7°| 49x21°%
Sperm Con. (X 106 /ml) | 316.61+ 10.07 | 206.14 410,13 | 27542 + 8.73 | 260 14 % 7.61"
Total sperm aboormalifies (%) | 150+ 0.30 82100277 161078 1] 204078
Serum testosterene nmol/L 3.80+0.32 325+041"°| 252+0.35 231 +0.55

L

Table (4 ) Dimethoate resdue ( PPM) in tissue of albino rat after its administration with green
forage and given to animal after ( 2, 4, 6 ) days of application for 65 consecutive days. (maan +

8.E).
N.D = not detected

ar Sample control 6 days after B d;ys aﬁer—> 7 2 days after
spraying spraying spraying

Liver N.D 1.52+0.07 2.44 +0.07 2.91+0.08

Testes ND .0.8'.‘+0.04 1.25 + 0.06 1.62=- 0,06

Muscle N.D 0.32+0.02 0.61+ 0.03. 0.92+ 0.03

N.D = not detected
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livation, lacrimation . tremors, watery diarrhes
and partial 10ss of sppetance afier one and two
weeks from administration In 2l sub-groups.
Meanwnile, after three and four weeks, severs
emaciation , roughened hair, exctaiion and loss
of apPethgig JMwpre prevalenl. The severity of
signs tolerateg_gy increasing the dose and time of
exposure,

in group B, gradual emaciation , loss of hair and
Incocrdination were ths most clinka! signs
recorded,

Bathological findings: Post-moriem examina-
tion of rats received 1/10 LDS0 revealay severa
congestion of liver, kidneys, heart and brain with
the presence of petechiae on their surfaces aflar
one and two weeks from adminisiration. mean-
while. afier three and four weeks, diffuse areas of
hemormhages with the presence of grayish white
foci an tm; surtace of liver, hean and kidneys
were s2en. The lesies were congested and small
in size (Fig,1).

Microscopically, afier one and two weeks from
administration, {he liver showed seveie conges-
tion of blood vessels and sinusoids. Focal areas
of hemorrhages with perivascular mononuclear
cellular infiltration. The hepatocytes were suf-
fered from mild degenserative changes In the form
of vacuolar and hydropic degeneration .(Fig.2).
The kidneys showed congéstion of the renal
biood vessels and Intertubular Siood capillariss.
The glomerull showing congssiion of the
glomerular tufl., Periglomerular hemorrhages
were also seen (Fig.3). The heart and brain
showed congested btlood vessels and focal areas

of hamorthages. Meanwhile, after three and four
weaxks, focal areas of necrosis in the form of
structuriess eosinophilic substances infitrated
with menonuclear celis were detectad in the liver
and kidneys. The heart showad facal mononu-
clear cellular aggregalions. The lastas showed
degenerative changes in the primary and sec-
ondary spermmslocyles with the presencs of
sperm giant cells In the tubular lumen.(Fig, 4).
The ras roceived a dose of 1/20 of dimethoate
LDS50 showed congestion of parenchymatous or-
gans with the presence of petechias on their
surfaces after one and two weeks from adminis-
tration. Bul afier three and four weeks he braln
also showed severe congestion of blood vesseis
and the testes were congested and somewhat
decreased in size, Microscopically, aftar one and
two weeks severe congestion, hemomhages and
vascular thrombosis were seen in the fiver, kid-
neys and heart. (Fig,5). Moreover, the kidneys
showed imerudular mononuciear celiular Infiitra-
tlon (Fig,8). The renal tubules showed depenera-
tive changes n the form of cloudy swelling and
vacuolar degeneralion. The heant showed focal
areas of myelomalacia infilirated with mononu-
clear calls (Fig,7). The iestes showed ntertubular
edema with congestion of intertubular blood ves-
s&ls.(Fig.8). The brain showed vesiculation In the
brain substances with focal gliosis after three and
four weeks.(Fig. 9 & 10). The rats recaived 1/40
LDS0 showed congestion of the fiver kidneys and
heart with the presence of petechisal hemor-
mages on their surfaces. The brain showed con-
@estion of its blood vessels, These gross findings
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increased by flime of experments, Microscopi-
cally, congestion , hemorrhages with perivascular
mononuclear infiltration in the liver and kidneys
were prevalent. Moreover, heart showed Inter-
muscular hemorhage. By atime the renal tubulss
showed degenerative changes in their epithelial
cell lining with the presence of casts in the lwbular
lumina (Fig,11). The brain showed perivascular
mononuciear infitration. The tesles showed con-
gestion of testicular blocd vessels.

Group B: The post monem examination shoved
a marked decrease in the parenchymatous of-
gans. Grayish white fod were cetected in the
liver , kKidneys and heart. Some examined cases
showed paleness or yellowish coloration of the
liver and kidneys. The brain showed petechial
hemorrhages. The lestes were markedly de-
creased in slze and become firm with thickened
and wrinkled capsule, Microscopically, the liver
showed congestion of blood vesssia and sinu-
soids with focal mononuciear Infiltration.(Fig.,12).
The portal arsas showed fibrous tissue prolifera-
tion together with hyparplasia of the epithelial call
linlng the bile duct with newly formed bile duct.
Portal mononuclear Infiltration were gise de-
tected. The kidneys showed presence of hyaiine
casts in the renal tubules with focal areas of
necrosis infilirated with mononuclear cefis Focal
replacement of the renal tissue by flbrous con-
nective tissue (Fig,12). The hearl showed focal
areas of myelomalacia and hemorrhages . The
brain showed muliple areas of encphalomalacia
with satellitosis and neurophagia of the nsu-
ron.(Fig., 13).Diffuse hemorrhage in brain was
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also detected (Fig,14). The lestes showed stro-
phy of the seminiferous lubules with compiete
absence of spermatogonia (Fig., 15). Intertubular
edama and fibrous tissue proliferation were also
delected (Fig., 18).

DISCUSSION

Pesticides are double edged weapon , they are
widsly used to conlrol pests which led to 30 - 40
% losses in crops allover the word, However,
they leave some residues in crops and are in-
criminated in environmental polfution. Many in-
vestigations have bean dealt with the harmful
influence of insecticides used for controlling of
animal parasites , but few studies were done on
plant insecticides to find out their hazards in
animals which may consume forage recently
treated by such pesticides. The toxic effect of
these pesticides may be greatlly reflecied on
productivity and reproductivity of farm animals
baside its Immune potenis against prevalent dis-
eases The curent study deals with an
organophosphorus compeund ( dimethoate ) with
the aim of exploring its effect on reproduction ,
patholegical effeds and its residues.

Table (1) shews the effect of dimethoate on some
biochemical paramelers of serum in Intoxicsted
animals. like other organophosphorus compound
it was expected that cholinestrase aclivity will
reduced due o dimethoate. Similar results were
recorded by Metelov et al, (1977) due 1o
dimethoate in fish ; Hamza et al,, (1991) due 1o
carbofuran , carbamale insecticide ; and by El-
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livation, lacrimation , tremors, weatery diarhes
and partial 'oss of appetance after one and two
weeks from administration in all sub-groups,
Meanwhile, after three and four weaks, severe
emaciation , roughened hair, excllation and loss
of appelanoa were prevaient. The severily of
signs toleratad by increasing the dose and time of
oxposuna

In group B, gradual emactation | loss of hair and
Incoordination were the most cinical signs
recorded,

Pathological findings: Post-mortem examina-
fion of rats recsived 1/10 LDSO revealed severa
congestion of liver. kidneys, heat and brain with
the prasence of pefechiae on their surfacas after
one and twa weeks from administration. maan-
white. after three and four weeks, diffuse areas of
hemomhages with the prasence of gravish white
foci on the surfaca of liver, hearl ang kidneys
were seen. The lestes were congested and small
in size {Fig,1).

Microscopically, after one and wo weeks from
administration, the liver showed severe congas-
tion of biood vessels and sinusolds. Focal areas
of hemomhages with penvascular mononuclear
cellular infiltration. The hepatocytes were suf-
fered from mild degenerative changes in the form
of vacuolar and hydropic degenaration .(Fig.2).
The kidneys showed congestion of the rensl
blood vessels and intertubular blood capillaries.
The glomerull showing congestion of the
glomerular {uff. Periglomerular hemomrhages
were also seen (Fig.3), The heart and Dbrain
showed congested blood vessels and focal areas

of hemorrhages. Meanwhile, after three and four
weeks, focal areas of necrosis In the form of
strucluriess eosinophilic substances infiltrated
with mononuciear celis were detected In the liver
end kidneys. The hsart showsd focal mononu-
clear cellular apgregations. The testes showed
degeneralive changes in the primary and sec-
ondary spermatocytes with the presence of
sperm giant cells In the tubular lumen.(Fig, 4).
The ras received & dose of 1/20 of dimethoate
LD50 showed congestion of parenchymatous or-
gans with the presence of petechiae on their
surfaces after one and two weeks from adminis-
tration. Sul after thres and four weeks he brain
also showed sevare congestion of blood vessels
and the tesles were congested and somswhat
decreased in sze. Microscopically, afler one and
two weeks severe congestion, hemosrhages and
vascular thrombosis were seen in the fiver, kid-
neys and hearl. (Fig,5). Moreover, the kikineys
showed imtertubular mononuclear celiular infiftra-
tion (Fig,6). The renal tubules showed degenera-
tive changes In the form of cloudy sweiling and
vacuolar degeneration, The heanl showed focal
areas of myelomalacia infiltrated with mononu-
clear calis (Fig,7). The testes showad intertubular
edema with cangastion of intertubular biood ves-
scis.(Fig.8). The brain showed vesiculation in the
brain substances with focal gliosis after threse and
four weeks.(Fig. 9 & 10). The rats raceived 1/40
LD50 showad congestion of the liver, Kidneys and
heart with the presence of petechisal hemor-
rhages on their surfaces. The brain showad con-
gestion of its blood vessals, These gross findings
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increased by Atime of experiments. Microscopi-
cally, congestion , hemormages with perivascular
maononudear infiliration in the liver and kidneys
were prevalenl. Moreover, heart showed inter-
muscular hemorrhage. By atime the renal tubules
showed degenseralive changes in their epithelial
call lining with the presence of casis in tha lubular
lumina (Fig,11). The brain showed perivascular
mononuclear infiltration. The testas showed con-
gestion of testicular blood vessels.

Group B: The post mortemn examination showed
a marked decrease in the parenchymatous or-
gans. Grayish white focl were delecled in the
liver , kidneys and heart. Some examined casas
showed palenass or yellowish coloration of the
liver and kidneys. The brain showed petechial
hemorrhages. The lestes weres markedly de-
creased in size and become firm with thickened
and wrinkled capsule, Microscopically, the liver
showed congestion of blood vessels and sinu-
soids with focal mononuciesr infittration.(Fig..12).
The portal areas showed fibrous tissue prolifera-
tion together with hyperplasia of the epithelial call
lining the bile duct with newly formed blle duct.
Portal mononuclear infiltration were ziso de-
tecied. The kidneys showed presence of hyaline
casts in the renal tubules with focal areas of
necrosis infilirated with mononuclear celis .Focal
replacemen! of the renal tissue by fibrous con-
nective tissue (Fig,12). The heant showed focal
areas of myelomalacia and hemorrhages . The
brain showed multiple areas of encphalomaiacia
with satellitosis and neurophagia of the neu-
ron.{Fig., 13).Diffuse hemorrhage in brain was
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also detected (Fig,14). The testes showed atro-
phy of the seminiferous tubules with compiete
absence of spermatogonia (Fig., 15). Intertubular
edema and fibrous tissue proliferation were also
detected (Fig., 16).

DISCUSSION

Pesticides are double edged weapon , they are
widely used to control pasts which led to 30 - 40
% losses in crops allover the world. However,
they leave some residues in crops and are in-
criminated in environmental poilution. Many in-
vestigations have baan dealf with the harmiful
influence of insecticides used for controlling of
animal parasites , but few studies were dons on
plant insecticides lo find out their hazards in
animals which may consume forage recently
treated by such pesticides. The toxic effect of
these pestickles may be greatly reflected on
productivity and reproductivity of farm animals
besida its immune potents against prevalent dis-
eases.The curent sludy deals with an
organophosphorus compaund { dimethoate ) with
the aim of exploring its effect on reproduction ,
pathological effects and its residues.

Table (1) shows the effect of dimethoate on some
biochemical parameters of serum in Intoxicated
animals. like other organophosphorus compound
it was expected that cholinestrase activity will
reduced due o dimethoate. Similar resuits were
recorded by Metelov ef al., (1977) due to
dimethoate in fish ; Hamza et al,, (1991) due 10
carbofuran , carbamate Insecticice ; and by E-




PATHOLOGICAL, MALE REPRODUCTIVITY AND RESIDUES OF DIMETHOATE TOXICITY IN AL.

frc J. Vet Scl, Vol 13, ho. 2, Uctober IVY,




Abou Salem ., M, E. ; EI-Mashad , A, |, and Moustafa |

Al 2, ¥ux, Sci,, Vol 13, Na, 2, Owiober 1007




PATHOLOGICAL, MALE REPRODUCTIVITY AND RESIDUES OF DIMETHOATE TOXICITY IN AL-

. z -
l; g.




Abou Salem , M. E, ; El-Mashad , A, |, and Moustafa . S. A.

128 Alex J. Ver Sci, Vol. 13, No. 2, October 1997




PATHOLOGICAL, REPRODUCTIVITY AND RESIDUES OF DIMETHOATE TOXICITY IN AL-

4

i

l—""--—]-—---—trn\..-.l'kr " O 7 e d e e — 2 L
1

' "'ue »lm

q | R 7 3~r' ki

Chmma(ogmm [l) bhomug rcsuluss of dmn.lhont i liver (A ), lestes (13), :md muscle
(C) after 65 days of feeding cotammated forage offered 10 animals

afier two davs ol applicanon,

Alex. J. Vet. Sci., Vol. 13, Nao, 2, October 1997

131



seogiem M. E. ) nd Movsiers, 3. A

| 1,265 b

419 u b

O R

.......

R | ; : \

J o 4
1 ! y | | [
0,000 ! | J R TTUT T J ! T ¢ pas!
o “"-‘.‘rﬁ?“-f“‘f“".’ .*7’.‘.“““_-':‘7 = = ey s L G et s A o I LT g - A e .'."."*:.

l.t??.m. :

| | L ]
0.0 - J . L | L
SR o R T S e L > iiay
. ]
- [ 4.622 nin

..........

=003}

] \—-"A’" I “\q.,-._l.\-—-l.ﬁ_._/\l_

..............

¥ 1 1

1
Y U T ) ’

Tans'imtnl ! ' :

1
1
€982 &

Chromatogram (2): Showing residues of dimethoat n liver (A), .lcstes (B), and muscle

(C) after 65 davs of feeding cotaminated forage offered 1o animals

after four days of application.

132 Alex. J. Vet. Scl, Vol. 13, No, 2, October 1997



PA.THOLOO!CAL. MALE RBPRODUGTMTY AND RESIDUES OF DlMETHOATE TOXlCITY IN AL-

.k.

i

LS o

4 I
B R T L T \- - e B
4 .

3 bhowmg rcsuhlcs of dunuhwl u lver u\;.lcsla (I3} :md musele
(C) after 65 days of feeding cotaminated forage offered to animals

after six days of application

Alex. J. Vat. Sci, Yol. 13, No. 2, October 1997 133



Abou Salem , M. E. ; Ei-Mashad , A. |. and Moustafa 8. A

t al., ( 1893) due to confider organophospherus
compound in albino rat and it was alse recorded
In fetal brain and placenta when dimethoate was
given to dams in albino rat (Sirvastava and
Ralzada , 1896).A pronounced reduction was
recorded due to dimethoate cn the levels of lotal
protein and globulin with no remarked effect on
the level of albumin. The decrease of total pro-
tein may be due to damage effect on protein
biosynthesis machinery and or inhibition to m
RNA transcription ( El-Sheikh et al ., 1983).

The effect of dimethoate on the enzyme indices
of liver function shows a remarkable dose related
increase in the aclivity of GOT , GPT and alke-
line phosphatase. It is known that iransaminases
are important enzymes in all biclogical processes
as they found mainly in liver and their level in
bioed serum is & good indicator for clseased and
damaged liver ( Wilkinson , 1970 and Garb,
1971) .

Our results conceming the pathology confirmed
this damage in liver ( Fig. 2 , £) which agree the
results recorded by hamza el al., (1881 )due to
carbafuran , carbamate inseclicide. However and
In contrast to the present investigations , El-
Sheikh et al .. (1993) recorded that a single dose
of confider caused a gradual decrease in both
GOT and GPT and also disagree with the result
of Eisa and Bayomy (1692) using cyanophos
pesticide In albino mice. This alleration may be
due to difference in potency and siruciure of
examined pesticide and may also be due to
various experimental condition. As indices for
kidney function , urea and creatinine levels

134 Alex. J. Vet Sci, Vol 13, No, 2, October 1997

showed a persistence elevation with the dose
given. This finding indicates damaging effect of
dimethoate to the kidney a procsss that con-
firmed In our histopathoiegical investigations (
Figs. 3,6 ,12),

The effect of dimethoat on the relative weight of
male reproductive organs afler administration
with green forage for 85 consecutive days and at
various perod of application on plant is shown in
table (4). Plant sprayed with dimethoate reduced
the weight of testicie , seminal vesicle and
prostate gland at various period of application ( 2,
4, 6 days} .The reduction was more pronounced
at fewer pericd after application on planl. This
picture indicated that the Inseclicide Iis

7 metaholisad by time, any how It was still effective

during the examined period after application.
The recorded decrease in the welght of sexual
organs may be attributed to a direct destructive
effect of dimathoate on male sexual organs espe-
clally tests as recorded in our study ( Figs. 4, 8,
15, 18 ). In this respect our results agree that
recorded previously by Afifi et al, (1891) and
Institoris et al_, (1995),

Table (2) shows another indication for the role of
dimethoale on male fertility whers the deleterious
effect of dimethaate given with green forage was
pronounced and manifested by reduction In the
percentages of progressive molility , live sperm
and sperm concenlrations synchronized with de-
tectable increase in the parcentage of total sperm
abnormalities. The alterations In spemm picture in
treated animals wers inversely comelated with
the time elapsed of dimethoale spraying on the
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green forage.

The reduction in sperm cell concenlration could
be atiributed 10 reduction In melatic index of
testicular cells as being recorded for pyrethroid in
albino rat (Ei-Ashmawy et al., 1883). The mani-
festation of testis in pur histopathology may add
ancther explanation ar the present status of se-
men picture. Cur ;sun.s shows a complete
agreement with pervious studies dealt with pesti-
cide e.g. Afifi et al., (1981) : Hamza et al., (1661)
and El-Ashmawy et 3l., (18393) for dimethoats ,
cartofuran and Matox ( pyrothroid}, respactively.
Table (5) shows aiso that serum lastosterona
reduced in the groups fed on green forage
sprayed with dimethoata. The cecreass in the
level of testostercne might explain the significant
depression In the testicular , epldicemls . seminai
vesicle and prostate gland reiative weight and =
significan! reduction In spenm céncentrations pre-
viousty explainec by EFAshmawy et al., (1883)
Our results coincided with thatl recorded by Affi
el al., {(1981).

Table (4) and chromatograms (1824&3) shows the
residues of dimethoaie in tissue of albing rats
given in green forage at different peried of spray-
ing for 65 consecutive days. Liver shawed the
highest concentrations of dimethoate followed by
tesies and the lowest concentrations was
recerded in skeletal muscles. Cur dala means
that dimethoats Is stable compounds snd leave
venous concentrations In ( llver , testes and
skeletai muscles) even afier 8 days of apolicalicn
on planis. in this respect our resulis agree with
metiov et al,, (1977) whe found dimethoats as a

paremt compeund |In fish tissues for 40 days and
atirivuted the remained concentration in fish o
the reductian In acetyl choilne asterase aclivity in
the brain. Alsc we refer that Afifi et al., (1891)
recorded different residues due to dimethoate in
albino rat, However, Krieger end Thomsihusak,
(1593) stated that dimethoate is readlly absorbed
and its unnary metaboiiles are readily eliminated
following to icw doses. We have to mention also
that Pareek and Kavadia , (1988) indicated that
the wailing period for dimethoate was 5-8 days 10
avoid consumer risk . This work seems to be In
agreemant with our findings.

Concerning to histopathological investigations
our results revealed that the administration of
different concentrations of dimethoate had ad-
verse effect on vanous body tissues according
the dose &nd lime of adminsieration. As we found
that most of parenchymatous osgans ( lver, kic-
neys and haart ) showed degenearative changes |
hemormhaga and focai areas of necrosis. These
findings were in complete agreement with Abol-
Gharr , et &l,, ( 1983) , Krasuse and Homola  (
1674 ) ; Clarx and Clark , (1875) ; El-Mansoury ,
(1883); ElSwak , (1688); El-Sawak, (1980) ' Afif
et al., (1891) sand Ei-Swak, 8t si., {1982) who
found similar changes in some organophospho-
rus insecticides. Meanwhile , testicuiar changes
In our results were considered the most important
leslons especially In rats given the gresn forage
sprayed with dimethoate at different period of
application and given lor 65 successive cays
The testes were small in size , tense and showed
wrinkled capsule. Microscopically, degenerative
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changes in primary and secondary spermate-
Cytes with complete absences of spermatogene-
sls were seen. Moreover, atrophy of seminefrous
tubules with fibrous tissus proliferation were de-
tecied. These findings were in a partial agree-
ment with that menticned by Jackson and Jones
( 1988) | Krause and Homola, ( 1977) and Afifi et
al., ( 1991) who found degenerative changes and
hemorrhage In the lestes of rals received
dimethoate. These degenerstive changes espe-
clally in the reproductive organs retumed o the
infertility action of dimethyl groups as previously
mentioned by Afifi et al, ( 1981).0ur resulls
revealed that the nervous manifestation in rats
received dimethoate at differen! concentrations
as confirmend microscopically by congestion of
brain blood vessels , perivascular mononuclear
infiltration together with muttiple areas of en-
cephalomalacia, satellilcsis end neurophagia.
These findings were in a panial agreement with
that mentioned by Abbassy et al,, ( 1889) who
found fragmentation of axons, degeneration in
neurons as well as demylination of sciatic nerve
in cases of sulpofes treated hens.

In conclusion, the cumrent study proved that
dimethoate is an organo-phosphorus compound
has toxopathelogical action especially on brain
and testes leading to male reproductive failure
and leave residues in animal tissue with pre-
dicted consumer risk. Therefore great attention
should be taken during flald application of
dimethoate and similar insecticides to avoid the
possible adverse aclion on various body lissue of
farm animals and occupationally exposed hu-

1368 Alex J. Vet Sci,, Vol 13, No. 2, October 1997

man,

of s

(Fig. 1) Showing a markad decrease in size of
testes of rats received 110, 1/20 and 1/40
from LD, after four weeks from administra-
tion .A control, B, 1/10 C, 1/20 D 1/40 LD,

{Fig. 2) Liver of rat received 1/10 LD, after
two weeks showing congestion of central
vein and vacuolar degeneration of hepato-
Cytes. (H & E stain X 600)

( Fig. 3) Kidney of rat received 1/10 LD, aner
two weeks showing Intertubular hemorrhage.
H & E stain X 250

( Fig. 4) Testes of rat received 1/10 LD,, aftar
four weeks from administration showing de-
generative changss in spermatocytes with
presence of sperm giant celis in their lumen.
(H & E stain X 450)
Wyrl

(Fig. 5) Liver of rat recsived 1/20 LD, after
two weeks from administration showing inter-
muscular hemorrhage and hyalinization of
the cardiac muscles, (H& E  stain X 630}

(Flg. 6) kidney of rat received 1/20 LD,, after
fwo weeks showing degenerative changes in
the renal tubules together with Intertubuar
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mononuclear infiltration, (H & E stain X 600)

{ Fig. 7) showing focal area of myomalacia
wlihmonucloar infiltration in the heart of
rat received 1/20 LD, of dimethoate after four
weeaks. (H & E stain X 400)

( Fig. 8) Testes of rat received 1/20 LD,, aftar
four weeks showing intertubular edema and
degeneration of seminiferous tubules.( H & E
stain X 830)

(Fig. 8) showing vesiculation of the brain
substance in rat received 1/20 LD, of
dimethoate after four weeks from administra-
tion, (H & E stain X 450)

( Fig. 10) Brain of rat recsived 1/20 LD, after
four weeks showing focal arsa of gllosis. (H &
E stain X 450)

(Fig. 11) kidney of rat received 1/40 LD, of
dimethoate after four weeks from administra-
tion showing degeneration and cast forma-
tion in the renal tubules.

(H & E staln X 300),

(Fig. 12) kidney of rat fed on dimethoate
sprayed forage for 85 days by showing focal
fibrosis of the renal tissues. (H & E stain X
450)

( Fig. 13} Brain showing encephalomalacia in
rat received forage sprayed by dimethoate

and fed for 66 days. (H & E stain X 300)

[ Fig.14) Brain showing focal area of hemor-
rhage In rat fed on dimethoate sprayed for-
age by for 66 days, ( H & E stain X 350)

( Fig.15) Testes of rats showing atrophy of
tubules which fed on
dimethoate sprayed orage for 85 days . (H &
E stain X 300)

seminiferous

( Fig.18) showing degeneration in the epithe.
iial lining the seminifercus tubules in rat fed
on dimsthoate sprayed forage for 5 davs . (H
& E stain X 450)
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