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ABSTRACT 

 The present study was conducted on cattle egret (Bubulcus ibis) as it 
was noticed a high incidence of mortality of it in a residential agricul-
tural area, due to exposed to pesticide application (monocrotophos, 
thiobencarb, fluroxypyr and butachlor) in Kafr El-Sheikh Governorate. 
This work was schemed to emphasize the main cause of toxicity induced 
by pesticides as well as some heavy metals as predisposing cause. 

 In this study 32 adult (o.3-o.5kg) alive cattle egrets exposed to these 
pesticides and 8 birds from pastures non-exposed to pesticides acted 
as controls for comparison, were caught and examined for blood picture 
and blood biochemistry. Also, pesticide residues and some heavy metals 
were determined in mud or soil, internal organs (liver, kidney, brain, 
ovaries, testes) and tissues of muscles, skin and feathers of contaminated 
birds. Birds exposed to pesticides showed anaemia which manifested 
by a marked drop in RBCs, Hb content and PCV% as a result of distu-
rbance in haemopoietic system. Meanwhile, leucocytosis, neutrophilia, 
monocytosis and lymphopenia were recorded in polluted birds which 
reflect disturbance in immune system in response to intoxication. However, 
basophils, eosinophils showed non-significant variation compared to 
controls. Elevation levels of AST, ALP and uric acid were observed in 
serum of polluted birds in comparison to control values, indicating the 
hepatorenal dysfunction. Nevertheless, serum values of ALT and crea-
tinine did not alter. 
 Considerable pesticide residues were measured in mud and examined 
organs and tissues of contaminated birds. For exception, thiobencarb 
and butachlor could not be detected in the testes. The concentration 
levels of some heavy metals (pb, Cd, Cu, Zn, Mn, Ni) were determined in 
mud, organs and tissues of polluted birds. Pb, Zn and Ni showed the overall 
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concentrations followed by Cu and Mn. Whereas, Cd levels could be 
detected only in kidney and brain, while Mn was found in liver only. 
 It is concluded from the current study that pesticides exhibited rapid 
deleterious effects on exposured cattle egrets which implicated signifi-
cantly impairing function of liver and kidney as well as overt disorders 
in hsaemopoietic system as compared to respective controls. Despite of 
some heavy metals as well as bioconcentration of pesticide residues in 
organs and tissues reflect continuous toxicity. 
It’s inferred that the mortality of wild cattle egret is a biomarker of 
environmental pollution by pesticides. 

INTRODUCTION 
The intensive use of pesticides in recent years in agriculture, veterinary 

practice and public health programmes has toxicological implications on 
environment in Egypt. The large use of pesticides represents one of the main 

causes of environmental pollution. These compounds have the potential for 
causing toxicity (Yamanaka et al., 1996). 

Furthermore, the impact of heavy metals that may occur simultaneously in the 

environment, may indicate and alter the individual toxicities on living system, 
and can be found in all levels of polluted ecosystem and in living organisms, 
inhabiting such areas (Wren, 1986). 

Metallic constituents of pesticide and therapeutic agents are additional 
sources of hazardous exposure. The burning fossil fuels contain heavy metals. The 
addition of tetra ethyl lead to gasoline and in industrial applications of metals 
have now made environmental pollution and one of the major source of 
toxicity (Gilman et al., 1991). 

Cattle egrets are beneficial to the environment and play an important role 

to livestock. The main source of toxicity for cattle egret population are pesticides 
and heavy metals.  

The cattle egret (Bubulcns ibis) is an elegant white bird. These birds are 

considered to be both a beneficial insect predater as well as a nuisance to 
people and property (Snoddy, 1969). Egrets walk very near to the cattle, picking 
insects from the animals and surrounding vegetation. The picked horse flies 
and other nuisance flies from the cattle lower extremities and regularity 
perched upon the animals backs to feed (Alderink and Dietrich, 1983). 

Certainly, the egrets diet will be influenced by the abundance of insect 
species present in the areas where the birds are feeding. Cattle egrets pot-ential 
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as a control agent for both forage insects and cattle ectoparasites apparently 
outweighs its potential threat as a purveyor of parasites and/or diseases of cattle 
(Rubin, 1983). 

The impact of cattle egrets exposed to environmental pollutants such as 
pesticides and heavy metals is the aim of this study. These birds pose a threat 
to community health. The effect of pesticide residues on the lives-tock and 
crops, as well as problems that could arise drift or movement of the pesticide 
from his property to that of others. 

So, the objective of the current study is to detect in appropriate way the 

cause of high incidence of mortality of cattle egrets nesting in pastures in Kafr 

El-Sheikh Governorate, where saturn, selectron and mashet pesticides were 
applied. The research was conducted on adult alive cattle egrets from these 
fields to study blood picture, blood biochemistry, estimation of the residue 
levels of these pesticides as well as the concentration levels of some heavy 
metals. 

MATERIALS AND METHODS 

Test birds:  
Cattle egret (Bubilcns ibis) is a member of the Areidae (heran family) 

included in the order ciconiiformes (Strok-like birds). It is gregarious and 
usually associated with cattle and other grazing animals. Adults have 
wingspan and weight between (0.3 - 0.5 kg). The phrmage is white.  
Schedule of work: 

In this study, 32 adult alive birds of cattle egrets of both sexes in equal 
numbers were collected from farms in Kafr El-Sheikh city where monocr-
otophos (organophosphorus), thiobencarb (thiocarbamate), fluroxypyr (ar-
yloxyalkanoic acid) and butachlor (chloroacetanilide) were applied. 

Also, 8 birds were caught from pastures free from pesticides, act as 
controls. In addition, 8 samples of mud and soils were collected for pesticide 
and heavy metals estimation, respectively. 
Sampling: 

Birds were sacrificed and each blood sample was collected in two 
portions. One portion was collected on heparin as anticoagulant to examine 
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the blood picture. The other portion was collected to obtain serum. Then 
serum samples were kept in deep freeze (-18◦C) till biochemical analysis. 
Internal organs (liver, kidney, brain, ovaries, testes) were eviscerated and 
samples of muscles, skin, plumage were collected and kept in freeze till 
analysis for pesticide residues and metals. 

Blood picture: 

The heparinized blood samples were examined for blood picture. Hae-
moglobin content was estimated using cyanomethaemoglobin method of 
Crosby et al. (1954); packed cell volume (PCV) was determined by micro-
haematocrite apparatus according to Oser (1979); total erythrocytes (RBCs) 
and leucocytes (WBCs) counts (Nemi, 1986); differential leucocytic count 
(Wintrobe et al., 1981). 

Biochemical analysis: 

Serum samples were examined for alanine aminotransferase activity 
(ALT), and aspartate aminotransferase activity (AST), according to the 
method of White et al. (1970); alkaline phosphatase activity (ALP) by using 
the method of Kind and King (1954), creatinine (Bartels, 1972);uric acid 
(Barham and Trinder (1972). 

Pesticide residue analysis: 

The residual levels of accumulated pesticides in the examined samples 
were determined by a procedure described by AOAC (1980); Lawerenz 
(1983); Fried and Sherma (1996). 

Samples were extracted with acetonitril (CH3CN), partitioned on 
Florisil column then eluted with mixture of petroleum ether and ether and 
measured by using thin layer chromatography. The quantitative assay was 
performed by UV-scan spectrophotometry. The validated sensitivity was 
±0.001 with a limit of detection of 0.01 ppb, threshold 0.01. Average recovery 
was 96%. Samples was compared with standards of the tested pesticides. 
Determination of heavy metals: 

One gram of each sample of soil or macerated organs or tissues, was 
placed in a clean-scraw tubes and digested according to the method described 
by Finerty et al. (1990). The obtained solutions were analyzed by using 



 

 

Cattle Egrets As Pesticides Bllomarker Of Environmental…                      Hanaa, M.R. Hegazy., et.al.                                      

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003) 

5 

Air/Acetylene flame Atomic Absorption Spectrophotometer (UNICAM 
696 AA spectrophotometer) for the determination of levels of lead (Pb), 
cadmium (Cd), copper (Cu), zinc (Zn), manganese (Mn), Nickel (Ni) in 
examined samples, in comparison to standards. 
Statistical analysis: 

The obtained data were statistically analyzed and tested for significance 
using "t" test according to Petrie and Watson (1999). 

RESULTS 
Data displayed in Tables 1and 2 show the blood picture of cattle egrets 

exposed to pesticides compared to non-exposed ones which act as controls. 
Table (1) indicates the drop in haematological values of Hb, PCV and RBC 
(P < 0.05); however there is a marked augmentation in total leucocytic count 
in comparison to controls. Table (2) shows the differential leucocytic count 
which referred to a significant rise in neutrophils and monocytes (P < 0.05), 
nevertheless a marked reduction in lymphocytes (P < 0.05). 

Table (3) demonstrates some serum biochemical values indicating the 
hepatorenal functions of the tested birds. Form this table, it is noticed the 
higher levels of AST, ALP and uric acid (P < 0.05) of contaminated birds 
compared to controls. 

Table (4) show the pesticide residues in mud and different tissues of 
cattle egrets polluted with pesticides. From this table, it is observed that there 
were considerable concentrations of pesticides in mud. Higher levels were 
found in ovaries, liver and kidney followed by brain, testes, muscles, feather 
and skin in the following magnitude order. Saturn and Mashet were undetec-
table in the testes. 

Table (5) demonstrates various concentration levels of some heavy 
metals of Ph, Cd, Cu, Zn, Mn and Ni, in minimum, maximum and mean 
values ± S.E. The concentration levels of these metals were measured in soil 
and various tissues. Higher levels were recorded with Pb, Zn, Ni in all tissues 
than Cu, Mn and Cd. For exception, Mn could be detected only in liver and 
mud, while Cd could only be detected in kidney and brain. However, all the 
measured metals were high in mud. These levels were compared with the 
permissible limits of these metals in tissues according to the recommended 
international levels of permissible limits of metals in tissues (Table, 6).  
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Table (1): Haematological values of cattle egrets exposed to pesticides compared 
with non-exposed ones (controls). 

Parameter 

Group 

Hb 

g% 

PCV 

% 

RBCs 

X 106/mm3 

WBCs 

X 103/mm3 

Control 14.2 ±  39.6 ± 1.3 2.5 ± 0.04 40 ± 2.2 

Contaminated 
birds* 11.4 ± 0.99* 25.6 ± 2.7* 1.912 ± 0.07* 82 ± 1.53* 

 
\ 
Table (2): Leucocytic differential count of pesticide-contaminated cattle egrets 
compared to controls. 

   Parameter 

Group 

Neutrophils 

% 

Lymphocytes 

% 

Monocytes 

% 

Eosinophils 

% 

Basophils 

% 

Control 19 ± 2.14 78 ± 2.3 2.0 ± 0.01 1 ± 0.01 0 ± 0 

Contaminated 
birds* 34 ± 2.2* 61.4 ± 3.3* 3.2 ± 0.02* 2 ± 0.05 0.4 ± 0.02 

 
Table (3): Some liver and kidney function parameters of pesticide-contaminated 
cattle egrets compared to control 

 Parameter 

Group 

ALT 

U/L 

AST  

U/L 

ALP 

U/dl 

Uric acid 

mg/dl 

Creatinine 

mg/dl 

Control 6.8 ± 0.11 20 ± 0.21 6.59 ± 0.5 6.86 ± 0.12 0.66 ± 0.02 

Contaminate
d birds* 12 ± 0.63* 36 ± 0.45* 15.83 ± 0.78* 17.41 ± 

1.75* 0.87 ± 0.01 

Data are represented in mean ± S.E. 

* Significantly different form concurrent controls at P < 0.05 using "t" t 
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Table (4): Pesticide residues (ppm) in mud and various internal organs and tissues 
of cattle egrets exposed to pesticides. 

Sample 

 

Pesticide 

Liver Kidney Brain Muscle Testes Ovary Feather Skin Mud 

Monocrotophos 
0.73 ± 

0.03 

0.39 ± 

0.02 

0.19 ± 

0.004 

0.13 ± 

0.01 

0.21 ± 

0.03 

0.71 ± 

0.04 

0.273 ± 

0.01 

0.27 ± 

0.002 

0.35 ± 

0.01 

Thiobencarb 
0.55 ± 

0.01 

0.264 ± 

0.01 

0.253 ± 

0.07 

0.22 ± 

0.01 
UD 

0.44 ± 

0.01 

0.24 ± 

0.02 

0.14 ± 

0.03 

0.45 ± 

0.02 

Flurokypyr 
0.47 ± 

0.08 

0.21 ± 

0.06 

0.29 ± 

0.04 

0.161 ± 

0.004 

0.49 ± 

0.001 

0.41 ± 

0.003 

0.30 ± 

0.01 

0.291 ± 

0.03 

0.56 ± 

0.04 

Butachlor 
0.50 ± 

0.004 

0.26 ± 

0.001 

0.263 ± 

0.04 

0.203 ± 

0.02 
UD 

0.39 ± 

0.02 

0.34 ± 

0.002 

0.37 ± 

0.01 

0.31 ± 

0.07 

UD = undetectable 

Table (5): Concentration levels of some heavy metals in tissue of cattle egrets 
exposed to pesticides (ppm). 
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Metal 

 

 

Organ 

Pb Cd Cu Zn Mn Ni 

Min Max Mean 
±S.E. 

Min Max Mean 
±S.E. Min Max Mean 

±S.E. Min Max Mean 
±S.E. Min Max Mean 

±S.E. Min Max Mean 
±S.E. 

Muscles 19.591 27.046 23.55 
±1.26 -ve -ve -ve 5.318 7.446 6.48 

±0.36 21.302 48.799 31.39 
±5.2 -ve -ve -ve 2.724 14.56 8.04 

±2.28 

Liver 
13.147 20.194 15.67 

±1.21 -ve -ve -ve 5.546 8.847 7.89 
±0.6 33.839 50.760 43.44 

± 3.21 0.080 2.428 1.79 
±0.35 0.249 12.296 6.63 

±2.42 

Kidneys 20.819 32.202 25.23 
±2.48 0 0.003 0.001 

±0.001 2.838 4.486 3.57 
±0.33 14.023 18.515 17.67 ± 

1.18 -ve -ve -ve 3.006 6.165 4.35 
±0.58 

Skin 8.784 23.627 16.2 
±2.55 -ve -ve -ve 1.870 8.177 4.04 

±1.13 15.606 42.492 43.29 
±15.08 -ve -ve -ve 2.539 5.326 3.87 

±0.5 

Brain 22.872 66.133 49.29 
±6.49 0 0.105 0.018 

±0.018 2.950 4.882 3.63 
±0.27 15.745 23.977 18.58 

±1.27 -ve -ve -ve 1.392 12.088 8.04 
±2.28 

Feather 21.897 32.766 27.68 
±3.16 -ve -ve -ve 2.976 8.045 5.68 

±1.47 16.668 46.457 34.06 
±8.95 -ve -ve -ve 0.306 12.869 5.87 

±3.70 

Testes 18.860 24.785 21.61 
±1.72 -ve -ve -ve 1.291 1.607 1.41 

± 0.1 14.196 30.33 20.64 
±4.93 -ve -ve -ve 8.928 16.939 12.72 

±2.49 

Ovaries 19.320 27.455 23.39 
±4.07 -ve -ve -ve 1.644 2.966 2.31 

±0.66 29.778 59.225 44.5 
±14.72 -ve -ve -ve 0.233 6.787  

Mud 37.851 41.785 39.82 
±1.97 

0.039 0.08 0.06 ± 
0.001 72.991 106.29 89.64 

±16.65 91.625 113.99 102.81± 
11.18 460.07 466.97 463.52 

± 3.45 77.831 93.801 85.82 
±7.99 



 

 

Cattle Egrets As Pesticides Bllomarker Of Environmental…                      Hanaa, M.R. Hegazy., et.al.                                      

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003) 

9 

Table (6): The recommended International levels of permissible limits (ppm) of 
some heavy metals in tissues. 

Metal Permissible 

limit (P.L.) 

Reference 

Cd 0.05 FAO/WHO (1992) 

Codex Alimentaries Commission  

Standard program codex committee on food additive 

and contaminants 24th session Hange, 23-28 March. 

Pb 0.5 

Cu 20 Pearson, D. (1976) 

The chemical analysis of food.  

Churchill Livingston, London. Zn 50 

RESULTS & DISCUSSION 
In the present study, cattle egrets exposed to pesticides showed anaemia 

manifested by a marked drop in RBCs count, Hb content and PCV% com-
pared to controls. The decline in RBCs could be ascribed either to destruction 
of cells or their enhanced removal form circulation. Anaemia may result 
disturbed haemopiesis and decreased activities of superoxide dismutase, 
catalase and glutathione peroxidase in erythrocytes which are assumed to 
protect cytosolic proteins and membrane lipids that damaging effects of 
superoxide radicals and hydrogen peroxide (Sugawara et al., 1991). 

Leucocytosis, neutrophilia, monocytosis and lymphopenia were obs-
erved in all contaminated birds. Leucocytosis due to intoxication, which may 
result lipid oxidation processes. The increase in leucocyte count may lead to 
the release of (O-2) radical and H2O2 which may induce haemolysis 
(Sugawara et al., 1991). 

The recorded depression in lymphocytes may reflect disturbance and 
stress to intoxication. States of stress induce increased secretion of gluco-
corticosteroids, a case which is usually met with lymphopenia (Ganong, 1995). 

Neutrophilia may result from exposure to toxins or almost any tissue 
damaging process. Under such condition, the cell membrane bound enzyme 
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NADPH oxidase is activated with the production of toxic oxygen metabolites. 
The activation of NADPH oxidase is associated with a sharp increase in O2 
uptake and metabolism in neutrophil and generation of O2. the O-2 react 
spontaneously with 2H+ to form H2O2 in a reaction catalyzed by the cyt-
oplasmic form of superoxide dimutase (Coles, 1986; Nemi, 1993). 

The present data herein resulted in an elevation of enzyme activities of 
serum AST and ALP as well as uric acid levels in contaminated birds 
compared to respective controls. The rise in AST values may be attributed to 
the drastic condition caused by toxic chemicals and might provoke cellular 
destruction or an increased in the permeability of hepatic cells (Hawcroft, 
1987). 

Higher values of ALP may increase in cases of hepatocellular damage 
and cholestasis (Hawcroft, 1987). In coincidement, Gupta and Mali (1990) 
determined ALP in tissues and serum of uninfected cattle egrets. 

Increased values of uric acid may be due to renal dysfunction. Higher 
levels of some uric acid of polluted birds is an indication of impaired glo-
merular filtration rate and/or due to corrupted renal function which may 
provide renal insufficiency (Kaneko, 1989). 

The present data herein referred to considerable residue levels of 
examined pesticides in internal organs and tissues of contaminated birds as 
well as variable concentration levels of some heavy metals. Similar results in 
cattle egrets were recorded by Lincer et al. (1981) in Kenya's Rift vallg  
(organochlorine residues of DDT, dieldrin, toxaphane, dioxathion, DDE); 
Mullie et al. (1992) estimated organochlorine (HCB, Lindane, p-p'-DDE, 
PCBs) as well as mercury in Faiyum Oasis, Egypt. Ramesh et al. (1992) 
measured the residue levels of organochlorine compounds such as HCM 
isomers, DDT compounds, polychlorinated biphenyls (PCBs) and hexach-
lorobenzen in India. Mora and Miller (1998) estimated DDE, polychlorinated 
biphenyls, hexachlorobenzen, HCH and p-p'DDT in Bryan, Texas. 

Accumulation of metals and pesticide residues in the body cells of cattle 
egrets in this work is a marker of persistence of toxicity. Sexual dif-ferences in 
residue and accumulation revealed that the levels were almost similar. The 
residue accumulation as a function suggests that the differences in contaminant 
levels in sexes were due to variations in exposure rather than the biological 
events. 



 

 

Cattle Egrets As Pesticides Bllomarker Of Environmental…                      Hanaa, M.R. Hegazy., et.al.                                      

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003) 

11 

Chemicals have removed from sites of application by air, water and other 
routes result in their wide spread distribution in all living organism (WHO, 
1986). 

Exposure to metallic hazards might have been due to abnormally high 
natural concentration in the food or water. The use of metal slats or other 
inorganic toxic material as pesticides increased the risk for hazardous 
exposure. Later mortality or toxicity related to pollution of environment form 
industrial contaminants were recognized (Cassarett and Doul, 1980). Heavy 
metals effects by combining with one or more reactive groups essential for 
normal physiological function (Gilman et al., 1991). 

The toxicological appraisal of the relative contribution of the examined 
pesticide residues in cattle egrets indicate that pesticide levels are highest in 
tissues and sediment. Their residue levels may increase further in birds and 
farm animals in the future due to the continuing usage of these chemicals and 
also through bioaccumulation in the food chain. 

In the view of the intensive consumption of pesticides in developing 
countries, there is a likelihood that in wild birds future residue levels eve-
ntually lead to a decline in population density (Koeman et al., 1971). 

Increased build-up of toxicants as a result of prolonged exposure may not 
only affect the resident wild birds, but also the migratory ones when they visit 
point-source areas for wintering and breeding purposes (Ramesh et al., 1992). 
Cattle egrets are mainly insectivores. They feed in agricultural areas. Cattle 
egrets in Northern Africa are generally residents. In Egypt, the cattle egret is a 
common resident bird of the Nile valley (Mullie et al., 1992). 

The intensive use of pesticides to eliminate pests or to regulate crop 
growth has led to pesticide residues in soil, air, water, stored grains, crops and 
plants (Susse and Muller, 1996). The great hazards caused by pesticides are 
due to accidental exposure to these chemicals either by inhalation, skin 
absorption and/or ingestion (Yamanaka et al., 1996). Pesticides can be 
translocated, bioconcentrated or converted into more dangerous chemicals 
(Matsumura, 1985). 

Conclusively, this study provides baseline data on pesticides and heavy 
metals on the basis of their toxicity. Overall, pesticides are the main cause of 
mortality of wild cattle egrets. It is noteworthy to mention that cattle egrets 
which forage mainly on insects in agricultural areas are likely to be good 
indicator for pesticide use in these habitats. 
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So, for the health and welfare of general population, application of 
pesticides must be supervised and restricted to minimize contamination of the 
environment. 
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