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SUMMARY

The present investigation was carried out on New Zealand rabbits to determine
the physiological reactions through liver, kidney, and thyroid functions and relevant
blood compounds with the polluted water by 75 and 150 ppm of the insecticide
Profenofos. The animals were exposed to the polluted water drinking for 60 days.
Blood samples were collected at 30 and 60 days. Male rabbit given sub-lethal doses
of 75ppm and 150ppm profenofos in drinking water showed a significant increase in
the red blood cells count (RBCs), haemoglobin concentration (Hb) and packed cell
volume (PCV) at 150ppm of profenofos after 60 days (116.6% & 110.6%, 109.8% &
114% and 116.7% & 112% respectively) , a significant elevation in the mean
corpuscular volume (MCV) was noted at the highest concentration (150ppm) after 30
days, whereas a significant decrease occurred in the values of mean corpuscular
haemoglobin concentration (MCHC) after 60 days, (75.3% and 87.7% respectively).
A significant decrease in the total white blood cells (leukopemia) was observed in
treated rabbit. There was an elevation in (ALT) activity after 60 days and the
increased values was 124.3% for 150ppm relative to control, also a decreases in
concentration of albumin (ALB) was observed. The Profenofos caused inhibition of
cholinesterase activity almost at all the treatment periods. There was not any marked
change in cholesterol concentration throughout the experimental period (60
days).Also the level of the urea in treated rabbits decreased after 30 days of
treatment with tested concentration 43.7% & 34.2% for 75 and 150 ppm respectively.
The creatinine concentration decreased significantly after 60 day from treatment
with high treatment (150 ppm).

Keywords: Profenofos insecticide, polluted water, liver, kidney, thyroid functions,
hematology
INTRODUCTION

As the demand for agricultural products increases, so inevitably does the need for
pesticides. Currently organophosphorus compounds are part of a large group of
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synthetic pesticides that have been developed in the last 50 years, and are commonly
used in agricultural and public health. Due to their wide use, contamination of food,
water, and air has become imminent and consequently adverse heath effects are
inevitable in humans, animals, wildlife and fish (Gupta, 1994).The use of pesticides
not only increased the crop yields but also helped in controlling ectoparasites on
livestock. However, widespread use of these chemicals is not without risks. There
have been several instances of poisoning in animals. Animals get exposed to these
pesticides due to accidental ingestion due to their inadvertent use for the control of
ectoparasites and insects in the vicinity of poultry, rabbit, and animal houses.
Residues of the grain protectant pesticides may also come in animal feeds. Perusal of
literature did not reveal the toxicity of "Profenofos" insecticide on rabbit in Egypt.
The aim of this study is to determine the effect of polluted water by profenofos on
liver; kidney and thyroid gland functions and on the changes in relevant blood
compounds as physiological reactions in male New Zealand rabbits as farm animals.

MATERIALS AND METHODS

Experimental animals:

New Zealand rabbits weighing 2.4+0.3 kg were supplied by the farm of General
Organization of Serum and Vaccine (Helwan farm).The present studies were
preformed on 30 mature male New Zealand rabbits. The animals were allowed to
acclimatize to laboratory conditions for a period of 3 weeks prior to the experiment.
The animals were kept on balanced diet throughout the experimental period. Feed
and water were available ad lib during the experiment.

Experimental design:

Randomized groups, of these rabbits housed in cages, were allocated into three
treatment groups, (10 each) and treated with Profenofos through drinking water for
60 successive days. The animals groups were as follow: group (A) rabbits kept
without any treatment (as a control), and Groups (B) and (C) rabbits treated with
Profenofos in drinking water at 75 and 150 ppm, respectively. On day 30 and 60,
blood samples were taken from each rabbit.

Blood samples:

Blood samples were collected from Occuseal veins by heparinized capillary
tubes at into clean, dry and labeled eppendorf of tubes (1.5 ml). Each blood sample
was divided into two aliquots, one containing EDTA (Ethylenediamine tetra acetic
acid) as anticoagulant (Img/ml blood) for studying the hemogram of the
experimental animals, the second aliquot was left at room temperature for 2 hours
before centrifugation at 3500 rpm. for 15 minutes in a refrigerated centrifuge to
separate serum, and kept in a deep freezer at (-20 °C). Serum samples were examined
for studied parameters. Counts of red and white blood cells, hemoglobin
concentration, and packed cell volume were determined according to the methods of
Schalm (1986). The erythrocytes indices; mean corpuscular volume (MCV), mean
corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin concentration
(MCHC) were also calculated depending on RBCs count, haemoglobin
concentrations (Hb) and packed cell volume (PCV) as follow:

MCV= {PCV (vol %) / RBCs (million/ml)} X 10 = F1
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MCH={ Hb (g/100ml) / RBCs (million/ml)} X 10 = Pg
MCHC = {Hb (g /100ml) / PCV (vol. %)} X 100 = %

Thyroxin (T,), and Tri-iodothyronine (T3) were determined in serum according to
Britton et al. (1975) by the coat -A- count technique, using kits purchased from
Diagnostic Products Corporation (DPC).

The following physiological parameters expressed the liver function:

The activities of alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) were determined spectrophotometrically according to Reitman and Frankel
(1957). Serum total protein concentration (T.P g/dl) was determined
spectrophotometrically according to Henry et al. (1974). Serum albumin
concentration (ALB g/dl) was determined spectrophotometrically by the method of
Bartholomew and Delaney (1964).Alkaline phosphatase activity (ALP U/l) was
colorimetricaly estimated according to the method of Empfehlungen (1972). The
activity of cholinesterase (ChE) was determined kinetically according to the method
Waber et al. (1966). Serum cholesterol concentration was determined
spectrophotometrically by the method adopted by Siest et al. (1981).

The following physiological parameters are expressed the kidney function: Serum
urea concentration (g/dl) was measured spectrophotometrically by the method of
Patton and Crouch (1977). Serum creatinine (mg/dl) was measured
spectrophotometrically by the method of Faulkner and King (1976).

Statistical analysis

Data were subjected to statistical analysis by least squares analysis of variance
2x2 factorial design. The main effects of treatment and duration and all possible
interaction terms were included in the model according to the procedures reported by
Snedecor and Cochran (1980); and "t" test was performed to evaluate the difference
between mean values of the treated groups and those of the control group.

RESULTS AND DISCUSSION

Effects of Profenofos on haematological parameters and Tz and T, of rabbits are
shown in Table (1). Male rabbits given sub-lethal doses of 75ppm and 150ppm
Profenofos in drinking water showed a significant increase in the red blood cells
count (RBCs), haemoglobin concentration (Hb) and packed cell volume (PCV),being
significant at 150ppm. The percentage increases by 150 ppm after30 and 60 days
were (16.6% & 17.6% & 5.8% and 15%; 17.7% & 13% respectively). The exposures
of rabbit to both doses of Profenofos lead to a significant decrease in the white blood
cells (WBCs) after 30 days the decrease with percentages of 21.3% for 75 ppm and
11.5% for 150 ppm relative to control. But WBCs increased significantly after 60
days for 150 ppm. In the present study, a significant elevation in the mean
corpuscular volume (MCV) was noted by the highest treatment (150ppm) after 30
days. It is clear that the level of MCV after 60 days was lower than after 30 days ,
and the differences between MCV values at 75 ppm and 150 ppm were not
significant. However a significant decrease in the values of mean corpuscular
haemoglobin (MCH) and mean corpuscular haemoglobin concentration (MCHC)
were recorded after 60 days, (75.3% and 87.7% respectively).
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Table 1. Effect of Profenofos treatments on haemogram parameters in male
New Zealand rabbit

Dose after 30 (days) after 60 (days)

Parameters Control 75 ppm 150 ppm Control 75 ppm 150 ppm
RBCsx 10° ul  6.90%0.1 7.00+0.27 8.11+0.23* 7.18+0.12 7.86+0.25 8.43+0.09**
WBCsx10® pl  6.140.71 4.5+0.36* 5.40+0.33* 7.4+0.73 6.76+0.17 9.12+0.85*
Hb g/dl 16.11+1.24  18.8+1.06 17.02+1.15* 16.90+0.34  15.014+0.32 19.43+0.16**
PCV (%) 51.5+2.63 52.5+1.32 64.33+0.48**  51.00+0.83  55.00+0.63 58.7+1.42%*
MCV Fl 70.4+2.8 75.96+2.4 90.6+0.9** 66.49+0.23  68.05+3.1 70.46+2.5
MCH Pg 21.20+1.1 19.81+0.33  22.6143.19 20.37+0.79  23.53+1.01 18.88+0.34*
MCHC%) 33.443.33 28.02+2.0 29.31+1.94 32.940.7 29.04+0.6**  25.7+2.05*
Tsnmol/1 68.00+2.7 62.55+1.2 65.3845.55 75.5+3.74 60.3246.31 54.4943.35%*
T3 nmol/1 1.133+0.1 1.3240.03 1.523+0.1 0.82540.12  1.2440.07* 11.9540. 17*

Each value represents mean £ SE  **Significant differences versus control at p < 0.01
*Significant differences versus control at p < 0.05

Sub-chronic toxicity by these Profenofos treatment induced erythrocytosis in
male rabbits after dosing with 150ppm for 60 days as well as an elevation in the PCV
values, this condition referred to absolute polycythemia, which may be caused by
hypoxia in treated animals meanwhile, a significant increase in the PCV values in the
150ppm group after 60 days may be attributed to dehydration in the Profenofos,
treated rabbits. This data are in accordance with those reported by Jain (1993).

A significant decrease in the total white blood cells (leukopemia) observed in
treated rabbit may be attributed to lymphopemia resulting from release of stress
hormone (corticosteroids) in treated rabbits as suggested by Marx (1996). The results
in Table (1) indicate that male rabbits treated with profenofos showed a significant
decrease in the concentration of thyroxin (T,;) and Tri-iodothyronine (Ts)
(hypothyrodism) after 30 days of treatment by 150 ppm and after 60 days by both 75
ppm and 150 ppm . The results of this present work are in agreement with those
found by Abd Ellah (1987), Farid (1997), Hotz et al. (1997), and Salem et al. (1999).
They stated that, a significant decrease of T4 and T; occurred after administration of
different pesticides to experimental animals.

Data in Table (2) illustrates that treatment of male New Zealand rabbits with
Profenofos resulted in elevation in (ALT) activity after 60 days and the increased
values was 24.3% for 150 ppm relative to control, although the enzyme activity was
decreased significantly (74%) after 30 days of treatment for the concentration 75
ppm., El-Said (1997) and El-Halwagy (2000, mentioned that ALT and AST did not
alter significantly after treatment with Diniconazole and Monocrotophos at all tested
dose for 90 days in rats. Hashem (1980) reported that the depression in the activity of
transaminases might be due to the formation of complex compounds with ALT or
AST in the liver. Aspartate aminotransferase (AST) and alanine aminotransferase
(ALT) have long been used as sensitive indicators of liver disease in animals and
have been regarded as being virtually liver specific (Wills 1985).

The data in table (2) shows that there is not change in total protein (TP)
concentration throughout the experimental period. It should be mentioned that the
present data are in a quite good agreement with those reported by El-Kashoury
(1999) and Hassan et al. (2002) who reported that total protein concentration changed
insignificantly in experimental animals exposed to Dimethoate (OP), Oxamyl
(carbamat insecticide), Malathion, Fenitrothion and mixture of some synthetic
pecticides (Imidacloprid, Profenofos, and Carbosulfan). On the other hand; Zidan et
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al. (1998) and Choudhary & Joshi (2002) reported increase in total protein
concentration by treatment with some synthetic pesticide .

Table 2. Effect of Profenofos on liver and kidney functions of male New

Zealand Rabbit

Dose after 30 (days) after 60 (days)

Parameters Control 75 ppm 150 ppm Control 75 ppm 150 ppm
ALT U/ml  176x11.0 170£13.0* 130.2 £23.2 180.6+23.9 190+12.5 223.7+6.0*
AST U/ml  153+21.5 136.244.2 127424.2 184423.9 194.7£2.7 177.3£6.6
TP g/dl 6.4410. 7 8.135+0.9 7.675+0.8 6.263+0.5 6.59110.6 6.55+6.8
ALB g/dl 3.68410.1 4.026+0.25 3.65510.1 4.51%0.1 3.721£0.4 3.46£0.1**
ALP U/ 60.42+3.41  51.79£5.3 37.06+4.98%*  68.02+13.14 65. 6£7.8 34.1£6.36%*
ChE 600.6+41.6  480.3£67.4 350.3+43.64*  580.77£35.19  397.3£17.4* 444 46+48.9%
Cholesterol ~ 0.713+0.44  0.71440.10 0.6410.08 0.647+0.06 0.665£0.1 0.57£0.185
mg/dl

Urea g/dl 0.173+0.06  0.097+0.04 0.114+0.05**  0.181+0.05 0.079£0.1 0.099+0.06**
S}Zg;mne 1.67540.22  0.324+0.12%*  0.268+0.04** 1.701+0.06  0.65140.09%*  0.548+0.04%*
Each value represents mean + SE **Significant differences versus control at p < 0.01

*Significant differences versus control at p < 0.05

Data in Table (2) illustrates that; the Profenofos induced significant decrease in
concentration of albumin (ALB) after 60 days of treatment with high dose of (76.8%
for 150 ppm). The present results are generally similar to those reported by several
workers. Ayyat (2000) and Ahmed et al. (2002), who mentioned that total albumin,
was altered significantly according to the type of different pesticides.

Data in Table (2) reveal that Profenofos induced significant decreases in activity
of alkaline Phosphates (ALP) after 30 and 60 days of treatment under high
concentration of profenofos where values of ALP activities reached 45.5% and
51.9%, respectively compared with control. These results were supported by the
degenerative changes and necrotic change observed in the liver by the
histopathological examination. The present results are in agreement with those
reported by El-Kashoury (1999). Who reported that, rats exposed to formulated
mixture of three organophosphorus pesticides showed a significant decrease in ALP
activities. Hassan et al. (2002) reported that plasma alkaline phosphatase (ALP) did
not alter throughout the experimental period (60 days) at 500 mg/kg Bwt of
Fenitrothion (OP) in treated New Zealand male rabbits.

The present results revealed that Profenofos caused inhibition of cholinesterase
activity almost at the two periods. The results are in agreement with those obtained
by Ahmed et al. (2002), Zayed et al. (2003), Rahman & Siddiqui (2003) and Maryam
Akhgari et al. (2003), they mentioned that, ChE activity was decreased significantly
in the experimental animals after exposeure to organophosphorus compounds.

The results in Table (2) revealed that Profenofos administrated to male New
Zealand Rabbits at the two tested concentrations did not cause any marked changes in
cholesterol concentration throughout the experimental period (60 days).

In mammals, the kidney functions as a major excretory organ for elimination of
metabolic wastes from the body. In most species, death occurs within a week after
total cessation of renal function. Urea is biosynthesized in the liver from ammonia.
Data presented in table (2) reveale a decrease in the level of the urea in treated rabbits
after 30 days of treatment by 43.7% & 34.2% for 75 and 150 ppm, respectively. The
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results are in agreement with those recorded by El Kashoury (1999) who observed
that urea concentration was decreased significantly in Imidaclopride, Profenofos and
Carbosulfan mixture treated rats.

Creatinine is a waste product derived from creatine and creatine phosphate. It is
clear from data (Table 2) that creatinine decreased significantly after 60 day by
treatment with 150 ppm. Values of creatinine concentration reached 39% relative to
control. The present results are in accordance with those reported by El-Said (1997).
They found that creatinine concentration was decreased in experimental animals
administered with synthetic pesticides.

CONCLUSION

The studied criteria included: relevant blood traits as well as, liver, kidney and
thyroid functions. The male New Zealand rabbit were treated with Profenofos
through drinking water for 60 days with two concentrations (75 and 150 ppm).
Profenofos reduced ALT, Cholinesterase (ChE) and alkaline phosphates activities
after 30 days at low and high concentrations (75 ppm and 150-ppm). no significant
changes appeared after 30 and 60 days in AST activity and in cholesterol and TP
concentrations. Albumin (ALB) concentration decreased in rabbits treated by 150
ppm after 60 days. But, the highest concentration (150 ppm) showed significant
increase in albumin content after 60 days of treatment. Urea and Creatinine
concentrations were decreased significantly by 75 and 150 ppm for 30 days.
Profenofos induced a significant increase in the level of T; and T4 after 60 days at 75
ppm. RBCs counts, haemoglobin concentration and PCV were increased significantly
with the different concentrations of Profenofos, but WBCs counts and erythrocyte
indices (MCV, MCH and MCHC) were decreased significantly in rabbits with
profenofos at 75 and 150ppm.
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