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Abstract

This study aims to determine the toxic effect for different concentrations of
supercyren pesticide on some physiological and histological features of the sixty
male mice by oral administration. The experimental mice took oral administration of
5mg and 10mg/Kg every day to every mice for two weeks in group 2 and 3
respectively and for four weeks for group 5 and 6 respectively. After 2 or 4 weeks
AST, ALT and ALP enzymes, urea , creatinine and testosterone hormone were
estimated. The following organs were taken for histological studies (Liver, Kidney,
testes). The results of this physiological study showed that the oral administration of
supercyren pesticide affect these organs (Kidney, liver, testes). Then histological
changes in kidney, liver and testes proved the physiological effect. On the other
hand, the high concentration of the pesticide had a significant impact on users as
well as the greater duration effect was greater physiological and histologically.

Keywords: super cyren pesticide, Liver, Kidney, testes, histological and
physiological features.
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Introduction
Most pesticides specially the phosphorus insecticide group, were recognized by its higher lipophilic

ability and it is easily absorbed by the body of living microorganisms [1]. Pesticide affects the
biochemical metabolism in mammals and aquatic organisms especially during the past two decades,
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the wide spread use of pesticides has led to the contamination of the environment . The adverse
effects on plants and wild life has similar toxic effect on man because they are eating the same
contaminated food snuffs [2].

All pesticides undergo different serious biochemical changes inside the living organism’s body
either it was aquatic animals or mammals. The study of pesticides metabolism is considered very
important, because the metabolic products of these pesticides are toxic [1] .This process depends on
hepatic microsomal enzymes which perform hydrolysis. Our study focuses on the toxic effect of
different concentrations of organphosphorous pesticide called Chlorpyrphous, some histological and
physiological features of the internal organs of (Mus musculus) mice by oral administration. The
histological studies were carried out on the liver and kidney. The results of this study showed that the
oral administration of chloropyrphose resulted in some histological changes in the kidney and liver in
addition to elevation in the level of GOT of GPT enzyme, urea and protein [3].

In mammals like humans, mice, rats and dogs the pesticides show an obvious physiological and
metabolic effects on them [4]. The results of the present oral and IV titanium dioxide study indicates
very low oral bioavailability and slow tissue elimination. Limited uptake in combination with slow
elimination might result in the long run in potential tissue accumulation [5].

Liver is a vital organ that has many important metabolic activities, it plays a key role in metabolism
of carbohydrates, lipids and proteins. It also stores many substances that include iron, glycogen and
vitamins (A, D and B12) [6] . AST, ALT, ALP are enzymes released during any injury to liver cells
or bile duct. liver tests can be used to screen for liver disease [7] and [8] . Kidneys maintain
homeostasis by removing metabolic wastes from blood and produce urine to excrete them , they also
help regulating red blood cells production, blood volume and blood pressure in addition to
composition, volume and pH of body fluids [9] . Also, Testes produce the testosterone hormone and
responsible for secondary sexual characteristics of male. Because of the great role of these organs
(liver, kidney and testes) we decided to carry out this experiment on these vital organs . The aim of
this study is to determinate the toxic effect for different concentrations of supercyren pesticide on
histological and physiological features of liver , kidney and testes of male mice and their effect on
Urea , Creatinine , Liver enzymes (AST, ALT and ALP) and Testosterone hormone by oral
administration .

Materials and Methods

Sixty male adult albino rats weighed about (20-30 gm) were housed in separated cages in the
animal house of the college of science/ Al-Mustansiriyah University under temperature (252 °C),
water and food used in the diet of ad libitum rats to give maximum care, at (December, 2016-
January, 2017)..

In this experiment we used different concentration of organphosphrous pesticide called supercyren
EC (Active substances in pesticide chlorpyrifos 500 g/L and cypermethrin 50 g/L), Insecticide has
great potency and comprehensive use to combat harmful insects . The mechanism of this pesticide is
unknown precisely but it affects the liver and kidney in addition to blood vessels which leads to
cirrhosis of the liver and damage of kidneys, the fatal dose of this pesticide is 25 mg/Kg body [10] .
These animals were divided randomly into six groups each group consist of ten male rates each.
Group 1 untreated (control) , group 2 were given orally administrated supercyren ( technical grade
10%supercyren dissolved in distilled water 90%) daily at dose of 5 mg/Kg to every mouse for two
weeks , group 3 were given orally administrated supercyren (technical grade 10% dissolved in
distilled water 90%) given daily at dose of 10 mg/Kg body weight to every mouse for two weeks also.
Groups 1, 2, 3 were scarified by after 2 weeks of experiment. Group 4 untreated (for control) ,
group 5 were given supercyren pesticide at dose 5 mg/Kg., group 6 were given supercyren by oral
administration at dose of 10 mg/Kg daily for four weeks. Group 4,5, and 6 were scarified by after 4
weeks of experiment.

After 2 weeks of experiment, blood samples were collected from the mice in group 1,2 and 3 by
direct cardiac puncture, serum was separated from the blood by centrifugation of 3000 rpm for a 15
minutes , which is then transferred to be cooled at —20 °C until biochemical analysis, the parameters
and the respective methods are the following (Aspartate aminotransferase (AST), Alanine
aminotransferase (ALT) and Alkaline phosphatase (ALP)(1U/dl),in blood serum using commercial
kits and spectrophotometer according to [11] .
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Serum concentration of urea was determined by enzymatic method (Urease- Modified Berthelot
Enzymatic- Colorimetric), according to Randox Company kit [12]. However, measurement of serum
creatinine was done by using colorimetric method for the determination of creatinine levels in serum,
according to Randox Company Kit [13]. Also, the reproductive hormone testosterone was measured
according to [14].

On the other hand, after the fourth week of experiment blood samples were collected from the mice
in group 4, 5 and 6 to be chemically analyzed by the same way as group 1, 2 and 3.

At the end of every experiment (after 2 weeks and after 4 weeks), the mice were slaughtered by to take
the specimens of (Liver, Kidney and testes) and each specimen was kept in a glass container
containing 10% formalin saline for 24 hrs, the tissue were trimmed and the specimens were washed
using tape water for 1-2 hrs and transferred to the same previous steps of histology [15].

The statistical analysis were performed by using one-way analysis of variance by completely
randomized design (CRD) and differences obtained by statistical analysis were compared with means
according to [16].

Results and Discussion

Liver is the natural position for detoxification, it is considered one of the most important organs , it

is affected by toxins that lead to disturbance of many functions such as; degeneration ,swelling,
inflammation and ending by necrosis ( complete distraction of the cells) and these changes depend on
the intensity of pesticide [5].
Results in Table-1 indicate that the effects of different concentrations of super cyren pesticide 5 and
10 ml/Kg on AST enzyme of mice after different periods (2 and 4 weeks), it's measured significantly
5+0.13 and 620.17 U/L in control groups respectively to 8+0.13 , 9+0.19 respectively after 2weeks
and 13+0.11, 16+1.7 respectively after 4 weeks. Therfore , we found that after 2 weeks there are no
differences between the two doses: 5 and 10 ml (8+0.13 and 9+0.19 U/L) respectively. As well there
was significant increase in AST after 4 weeks in 5 ml and 10 ml doses (13+0.11 and 16+1.7 U/L)
respectively.

Table 1-Effect of different concentration of supercyren pesticide (5 and 10 mg/Kg B.W.) on Liver
function of mice after different periods (2 and 4 weeks).

ltems Control 1 Control After 2 weeks After 4 weeks
2 smg 10 mg smg 10mg
Aspartate
aminotransferase 5+0.13a 6+0.17a | 8+0.13b 9+0.19b | 13+0.11c | 16+1.7d
(AST) U/L
Alanine
aminotransferase 15+0.12a | 16+0.18a | 18+0.12a | 28+1.22b | 40+1.31c | 55+3.11d
(ALT) U/L
A'ka'zgel_g)‘ojf[‘atase 360+5.15a | 365+6.7a | 38028.7a | 42045.12a | 520+3.3b | 606+3.3¢

a,b,c,d represent the significant difference between groups with different concentration and different
periods.

The present study showed that the effect of supercyren on ALT and ALP in treated mice in
comparison with control groups similar to the results of AST level as shown as in Table-1. We
observed toxic effect after 4 weeks of oral treatment on male mice. Supercyren caused significant
increase in AST, ALT and ALP levels at high doses 10 mg/Kg after 4 weeks, compared with low dose
of pesticide and control groups that led to liver injury and tissue damage that is related to ALT and
AST elevation.These results agree with the previous study of [1] and [17] .

These results go along with the histological lesions that were observed in the liver. Also, liver
damage caused by supercyren pesticides obviously affects protein formation ,these results agree
with [17] .

AST and ALT are considered one of the most important marker enzymes in the diagnosis of damaged
hepatocytes because it is released from destructed cells to the blood . Hayder et al [18] during their
study on white mice treated with super cyren pesticides they mentioned that there is increase in the
levels of AST and ALT enzymes during the necrosis in hepatocytes which lead to increase the
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permeability of cell membrane that leads to the release of these enzymes to blood. Increase in these
enzymes indicates acute cell necrosis which is caused by toxins [17] .The increase in period of time
exposure causes worse changes [19].

Table-2 shows significant increase in creatinine and urea concentration in blood serum of mice
treated with oral administration of super cyren pesticide at dose 10 mg after 4 weeks compared with 2
weeks or control. Results of the present study are in agreement with previous reports of [17].

Table 2- Effect of different concentrations of supercyren pesticide (0.5 and 1 mg/Kg B.W.) on
Kidney function of mice after 2 and 4 weeks.

Items Control 1 | Control 2 After 2 weeks After 4 weeks
5mg 10 mg 5mg 10mg
Urea (mg/dl) 39+2.1a | 41+3.2a | 48+2.1b | 52+3.4b | 53+3.21b 67+3.2C
Creatinine (mg/dl) | 0.6+0.02a | 0.7+0.03a | 0.84+0.02a | 1.1+0.02b | 1.15+0.02b | 1.45+0.02c

a,b,c represent the significant difference between groups with different concentration and different
periods Creatinine is a break-down product of creatinine phosphate in muscle, and is usually produced
at a fairly constant rate by the body, it is chiefly filtered out of the blood by the kidneys (glomerular
filtration and proximal tubular secretion), if there is a defect in Kidney filtering , creatinine blood
levels rise therefore, creatinine levels in blood and urine may be used to calculate clearance which
reflects the glomerular filtration rate [20] . Serum creatinine may indicate changes in kKidney function
[21].

Results in Table-3 indicate that the effect of high dose of super cyren 10 mg after four week of oral
administration has led to a significant decrease in testosterone hormone 0.5£0.01 mg/ml compared
with the other dose and control groups, that indicate the significant effect of pesticide on the
production of testosterone from the testes.

Table 3- Effect of different concentrations of super cyren pesticide (0.5 and 1 mg/Kg B.W.) on
Testosterone hormone levels of mice after 2 and 4 weeks.

Items Control 1 | Control 2 | After 2 weeks After 4 weeks
smg 10 mg smg 10mg
Testosterone mg/ml 1.4+0.02a | 1.3+0.02a | 1.2+0.02b | 1+0.01b | 0.7£0.03c | 0.5+0.01c

a,b,c represent the significant difference between groups with different concentration and different
periods.

The liver is a vital organ in the body that is responsible for detoxification of toxic chemicals and
drugs, thus it is the target organ to all toxic chemicals [19] and [22].
Histological examination of liver in mice treated with 5 and 10mg\kg of super cyrem pesticide for 2 &
4 weeks Figure- (2,3,4 and 5) respectively further more Figure- 1 as a control , the result showed that
the damage in the liver tissue increases with increasing the dose and periods compared with control
liver histology .

That is Clear in Figure-5 when mice treated with 10mg \kg B.W for 4 weeks showing plurality
space of necrosis , enormous number of inflammatory cells infiltration in the portal area , irregular
dilation of sinusoid that only consist of a discontinuous layer of fenestrated endothelial cells a
.Congestion of blood vessels refers to advanced liver tissue damage that could also affect liver
function these outcomes had occurred after treatment with super cyren pesticide , especially when
treated with high dose for long period (4 weeks). Liver contain Several enzymes that oxidize
antibiotics forming metabolites, enzymes conjugate to these metabolites forming a more polar layer to
facilitate excretion and prevent accumulation of harmful substances in the body . However
biotransformation also may induce toxicity when metabolites are not conjugated to the enzymes, and
so they bind to and damage cellular structure , overloaded biotransformation cause massive
destruction of essential proteins or lipid membrane and cause cell death [22].
These results agree with the result of Majdy and Nowfel (2008) who studied the toxic effects for
different concentration of organophosphorous chlorpyrphous pesticide on some histological and
physiological features of mice by oral administration for 2 and 3 weeks ,after 21 day of experiment
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the GOT and GPT increased and the liver is natural position for detoxification which lead to
disturbance of it is normal function in the form of degeneration, swelling and inflammation ending by
necrosis and complete destruction of the cells and these changes depends on the intensity of the toxic
effect of pesticide [5] . Most of organophosphurs pesticides compounds diffuse easily through the
hepatocytes membranes and affect these membranes function by increasing it is permeability to water
and leading to hepatocytes swelling, also , they reported that there is a loss in the hepatic cords
division and hepatic cord and an increase in phagocytosis and granulocytic reaction which initiate the
inflammation around the bile ducts. Sabah & Dalal [20] showed that when rabbits are exposed to high
temperature (38 ° C ) it affects the liver tissue by dilation of hepatic sinusoid, an interstitial
hemorrhage , sever fatty change and mild inflammatory cells infiltration in the portal area , there is
also a focal necrosis area, congestion and cell apoptosis Ayser [22]showed in the histological section
of liver in rat treated with 50,100, 200 g/ kg of B.W. fenel consumption for 10 , 20, 30 days focal area
of necrosis , inflammatory cells infiltration and congestion of blood vessels in mice group with 200
g/kg of B.W. fenel consumptions for 10 days . But it seems to show worse effects on experimental
group of 30 days fenel consumption , as section of liver show wide area of necrosis and inflammatory
cells infiltration in addition to sinusoidal dilation with congestion of blood vessels compared with
histological section of liver from control rats These changes in the liver tissue correspond to the
results obtained in physiological changes in AST , ALP , and ALP enzymes .

Kidney section showed different histological changes after treatment with super cyren pesticide in
concentration of 5 or 10 gm./kg B.W. for 2 and 4 weeks Figures- (7 8 9 and 10)compared with control
Figure- 6. Showing many effects on kidney tissues. In section of kidney from mice group treated with
10mg /kg B.W. of super cyren pesticide for 4 weeks there is degeneration of kidney tubules
,hyperplasia of kidney tubules and necrosis of renal tubules which was the larger effect on the kidney
tissue this indicates that the greater the pesticide concentration and the exposure days, the more likely
the tissue will be affected . These changes in kidney tissues correspond to the results obtained in
physiological changes in urea and creatinine. These results agree with Majdy and Nowfel [17] who
studied the effects of chlorpyrphous pesticide histologically on mice kidney tissue ,they pointed to the
tissue damage of kidney that lead to disruption of natural renal filtration. The observed degeneration
of necrosis in epithelial cells that lined the renal tubules and glamour cause loss of ability of tubules to
reabsorb and filter the large molecules such as proteins , minerals, salts and vitamins also disruption in
urea filtration which lead to increase its levels in the blood also these results agree with [22] who
showed that the study on the mice resulted in increasing urea, total protein and creatinine , this
could be related to the high dose of fenel and long duration of exposure which caused degeneration
and necrosis of kidney cells and damage peritubules that lead to prevention of secretion of urea so it’s
levels increased in blood also it lead to high levels of creatinine and total protein in serum because of
the imbalance that occurred in the kidney function that balance between cell death and cell
proliferation which control the organ size .many classes of toxic chemical are capable of inducing
acute cells injury followed by death.

Testes section showed histological changes after treatment with 5and 10 mg/Kg B.W. of super
cyren pesticide for 2and 4 weeks Figure-(12, 13, 14 and 15) compared with control Figure-11. We
noticed more necrosis in seminiferous tubules and damage of straight tubule in the rate’s testis,
leading to the death of sperms inside seminiferous tubules in section of testis from mice groups
treated with 10mg/kg of super cyren for 4 weeks. Also these changes go along with the physiological
effects in testis (low concentration of testosterone hormone (0.5 mg/ml) in mice treated with 10mg/kg
for 4 weeks. The hormonal inhibition and the decrease in sperm count and sperm motility are perhaps
of low androgen levels [23].

Many pesticide agents are reported to cause variable changes in brain on repeated exposure, which
have been related to hypoxia, hypoglycemia, or damage to cell ion homeostasis [24]. Organometry
studies on the liver also suggested increase in the relative weight to the extent of 37.89% males after
30 days of insecticide treatment. The increased relative weight of liver was probably due to the
functional hypertrophy of the smooth endoplasmic reticulum and increased drug metabolizing
multienzyme complex as suggested by [25]. Lower dose (5mg/kg/day) of cypermethrin pesticide
produced mild disorganization of hepatic laminae and higher dose (20mg/kg/day) produced necrosis of
hepatic cells, with pyknotic nuclei and dilatation of sinusoids with highly disrupted hepatic laminae in
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male rats, Fat degeneration and necrosis of hepatocytes have been observed after exposure of animals
to several heptotoxicants. [26].

Crypermethrin at repeated oral doses of 5 and 20mg/kg/day produced no apparent morphological
changes in kidney in male rats. However, relative weight of kidneys reduced to the extent of 27.27%
in males. Cypermethrin produced alterations in the histoarchitecture of kidney, especially at higher
doses. Lower dose produced sloughing of renal tubular epithelium, but no effect on glomeruli. Higher
dose produce mild hemorrhage, sloughing of epithelial cells, shrinkage of glomeruli, and necrosis of
renal tubules on 30" day of insecticide treatment, leakage of lysosomal enzymes may occur, thereby
causing cell necrosis and renal damage (Grewal and Sandhu, 2010).

Conclusions

1. Long term exposure (4 weeks) to supercyren pesticide with high doses (10mg) increased Liver
enzymes (AST, ALT and ALP) serum levels, while low doses (5mg) and short term (2 weeks)
exposure showed low significant effects.

2. Long term exposure to supercyren with high doses increased renal function enzymes (Urea and
Creatinine) levels, while low doses and short term exposure showed low significant effects.

3. Long term exposure to supercyren pesticide with high doses decreased testes hormone
(Testosterone) serum levels, while low doses and short term exposure low significant effects.

Compliance with Ethical standards:

Figure 1- Section of liver from mice Figure2- Section of liver from mice groups
control group showing :- 1. presence of treated with 5mg\kg B.W of supercyren pesticide
many cells around central veins 2. for 2 weeks, showing 1. There is dilation of
Making of hepatocytes as a ligament around sinusoid 2. Some moderate changes in hepatocytes

central vein 3. Showing normal sinusoid 4. (400X) H&E.
Outcrop of stellate macrophages 5. Outcrop
of layer of fenestrated endothelial cells
(400X) H&E
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Figure 3- Section of liver from mice groups
treated with 10 mg\kg B.W. of supercyren
pesticide for 2 weeks , showing 1.A scattered
necrosis area 2. There is a mild inflammatory
cells infiltration in the portal area . 3. There is
also dilation of sinusoid (400X) H&E.
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portal area 3.

Figure 5- Section of liver from mice groups treated with 10 mg\kg
B.W. of supercyren pesticide for 4 weeks, showing: 1.plurality space
of necrosis 2. Enormous area of inflammatory cells infiltration in the
Irregular dilation of sinusoid consist only of the a
discontinuous layer of fenestrated endothelial cells 4. Overcrowding
of the portal vein and an arteriole (400X) H&E.

Iragi Journal of Science, 2017, Vol. 58, No.4C, pp: 2291-2300

Figure 4- Section of liver from mice groups
treated with 5mg\kg B.W. of supercyren pesticide
for 4 weeks , showing 1. Acute fatty changes 2.
Kind inflammatory cells infiltration in the portal
area 3.Necrosis and congestion in the central area
and some cell apoptosis (400X) H&E.
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Figure 6- Section of Kidney from mice
control group consist of: 1.The glomerular
filtration barrier consist of three layered
components: The fenestrated capillary endo-
thelium, the glomerular basement membrane,
and filtration slits between podocyte
processes.2.Cuboidal epithelium of the
proximal convoluted tubule .Thick ascending
limb of the nephron loop is straight as it
enters the cortex , and then becomes tortuous
as the distal convoluted tubule (400X) H&E.

Figure7 - Section of kidney from mice groups
treated with 5 mg\kg B.W. of supercyren pesticide
for 2 weeks , showing disintegration from the
effect of pesticide in the simple cuboidal cells of
these tubular of the proximal convoluted tubules
and cells of the distal convoluted tubule (400X)
H&E.
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Figure 8- Section of kidney from mice
groups treated with 10 mg\kg B.W. of
supercyren pesticide for 2 weeks showing
disintegration in the renal epithelium of 1.
Simple cuboidal epithelium of the proximal
convoluted tubules 2. Distal convoluted
tubules (400X) H&E.

10mg\Kg W.B. of super cyren pesticide for 4weeks showing 1.
Degeneration of kidney tubules 2. Hyperplasia of kidney tubules
&Necrosis of renal tubules (400X) H&E.
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Figure 9- Section of kidney from mice groups
treated with 10 mg\kg B.W. of supercyren
pesticide for 4 weeks showing :1.Necrosis in the
simple epithelium , cuboidal renal tubules2.
Numerous inflammatory cells infiltration (400X)
H&E.

Figurell-section of normal structure of testis
from mice (control groups)shows : 1. normal
seminiferous tubules of , 1.normal tubule
lumen and  sustentacular cells and
spermatogonia in the wall 2. in the middle
presence of nature spermatids and inside
lumen sperm cells (400x) H&E.

A &~ s w* ¥ A
Figure 12- section of testis from mice groups
treated with 5mg/Kg B.W. of supercyren pesticide
for 2 weeks showing 1. Testicle has many
seminiferous tubules in the lobules produced
sperm (400x) H&E.
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Flgure 13-section of testis from mice groups Flgure 14-section of testis from mice “groups treated
treated with 10mg/kg B.W. of super cyren | with 5mg/kg B.W. of super cyren pesticide for 4
pesticide for 2weeks showing 1. Interstitial | weeks showing 1. necrosis in stratified epithelium
cells which secrete testosterone hormone 2. | (seminiferous  epithelium) 2.  Depration in
seminiferous  tubules  produce  male | development of spermatogenesis (400X) H&E.
reproductive cells 3. Some necrosis 4. Some
spermatozoa inside the lumen (400x) H&E.

B =

Flgure 15- Section of testis from m|ce groups treated with 10mg/kg
B.W. of super cyren pesticide for 4 weeks showing : “1. More necrosis
in seminiferous tubules and damage of straight tubule to the rete
testis2. Caused death of sperm inside the lumen of seminiferous
tubules (400x) H&E.
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