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ABSTRACT 
In recent years, industrial pollution to water, soil and plants is getting 
to be toxic and very harmful to the animal and human life. In this 
study, Seventy adult cattle over 4 years old collected from a private 
farms adjacent to industrial areas of copper smelters in Sharkia 
province. These Cows also kept grassing for several years on a Fields 
and pastures which was previously sprayed and treated with 
antifungals and other insecticides containing 8% copper sulphate. 
Thirty five of the livestock (50%) showed clinical signs of chronic 
copper poisoning in the farm of loss appetite, emaciation, diarrhoea, 
haematuria and jaundice. Five of the diseased cows were emergency 
slaughtered. Water, soil, Feedstuffs, blood and tissues samples were 
collected and revealed a high concentration of copper than the 
recommended permissible limits of WHO (1995). The copper 
poisoning influenced the serum biochemical constituents showning a 
significant increase in the levels of serum alanine aminotransferase 
(S.ALT), aspartate aminotranferase (S.AST), serum alkaline 
pohsphatase enzyme (S.AP) zinc, iron urea and creatinine, while there 
were a highly significant decrease of serum total protein, albumin, 
sodium and potassium. Haematological studies showed normocytic 
normochromic anaemia represented by significant decrease of 
redblood cells count (RBCs), haemoglobin content (Hb) and Packed 
cell volume (PCV) accompanied by leucocytosis. The public health 
hazard toxic effects of copper residues for animals and human was 
discussed and suggestive recommendations to protect consumers were 
recorded. 
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INTRODUCTION 

Environmental pollution with heavy metals mostly occurs near 
smelters and other industrial enterprises, where soil, water and plants are 
liable to be contaminated with wasted fumes and emissions, giving rise 
to a great ecological significant due to their toxicity and accumulation 
behavior. Copper salts are used widely in agriculture and veterinary 
practice where most cases of chronic copper poisoning occurred in Farm 
animals grassing in Fields and pastures previously sprayed with 
insecticides or Fungicides containing copper sulphate (Clark and Clark, 
1985). Also copper salts are used as mollousccides for destroying the 
snails of fasciola and Sehistosoma in rivers and water streams in 
eradication programs. Moreover, continuous fortifying the cultivated soil 
with fertilizers containing copper phosphate raises the copper levels in 
soil and plants or grasses. The long term exposure of dairy cattle to 
polluted air, water and plants through intestinal absorption raised blood 
copper levels associated with increased accumulation of copper residues 
in muscles, liver and kidneys resulting in liver and kidney dysfunction, 
followed by the appearance of clinical signs of chronic copper poisoning 
including general weakness, anorexia, haemoglobinuria and icterus 
(Omran, 1997 and Radostits et al. 2002). Liver and kidney damage due 
to chronic copper poisoning evidenced marked changes in serum 
biochemical and haematological parameters (Schwarz, et al. 2004). 

The present investigation was carried out to study the effect of 
chronic copper poisoning on the healthy status of cattle blood and tissues 
in addition to serum biochemical and haematological changes associated 
with it. 
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MATERIALS AND METHODS 

I. Animals:  

Seventy adult cattle, over 4 years old were kept grassing near 
copper smelters for long period on clover and feedstuffs periodically 
sprayed and fertilized by insecticides and fertilizaters containing copper 
compounds. Thirty five out of 70 adult cattle (50%) showed clinical 
signs of chronic copper toxicity in the form of anorexia, emaciation, 
diarrhoea, haematouria and icterus. Five of the diseased cows were 
emergency slaughtered. Ten apparently healthy cows housed away from 
sources of pollution were chosen as control group. 

II. Sampling: 

Water, soil and feedstuff (clover & concentrated ration) samples 
were collected in clean containers for estimation of its copper content by 
using the atomic absorption spectrophotometer (PYE-Unicum, SP-90, 
England) after Khan et al. (1995). 

Tissues Samples: 5 grams from liver, kidney, spleen and muscles 

were collected from slaughtered animals for estimation of copper 
residues by using atomic absorption spectrophotometer according to 
Berman (1980). 

Blood samples: Two blood samples were taken from jugular vein 

of diseased and control cows. The first one collected into 20 ml test tubes 
to obtain clear non haemolysed serum for estimation of copper, sodium, 
potassium, zinc and iron by atomic absorption spectrophotometer (Khan 
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et al. 1995). Total protein, albumin according to King and Watton 
(1959). Serum urea (Patton and Crouch, 1977). Creatinine (Brod & 
Sirota, 1978). Liver enzymatic activities of serum aspatate aminotransf-
erase (S.AST) and serum alanine aminotransferase (S.ALT) according to 
Reitman and Frankel (1957). Alkaline phosphatase activity (Kind & 
King, 1954). The second blood samples were collected into 10 ml 
heparinized evacuated tubes for haematological analysis of erythrocytic 
count (RBCs), haemoglobin conten (Hb), haematocrit value (PCV%). 
Total and differential leucocytic count according to Coles (1988). 

Statistical analysis: 

The obtained data were statistically analysed according to the 
method described by Selvin (1996) 

RESULTS 

Samples of water, soil and Feedstuffs of the polluted locations in 
our study showed highly significant (P < 0.01) increase in copper level 
than the permissible limits of WHO (1995), Table (1). The serum of the 
diseased cattle with chronic copper poisoning revealed significant 
increase (P < 0.01) in copper level. Also, copper residues in tissues of 
emergency slaughtered cows indicated also a highly significant increase 
(P < 0.01). Simple positive correlation coefficient was recorded between 
copper content in sources of pollution (water, soil, diet), blood and 
tissues. (Table, 4). 

The effect of chronic cooper poisoning on serum biochemical and 
haematological parameters were recorded in Table (2, 3). 
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Table (1): Copper concentration in examined samples of water, soil, feedstuffs, 
blood and tissues (ppm). 

Samples 
 

Normal guidline 
levels (WHO, 1995) 

Examined polluted samples 
Mean + SE. 

Water 1.00 ppm 25.0 + 5.21 
Soil 5.00 ppm 85.0 + 8.72 

Clover 3-10 ppm 35.0 + 3.12 
Con. Ration 1-10 ppm 45.0 + 10.52 

Blood 85.0 + 5.22 210 + 18.35 
Liver 10.0 + 2.15 132.0 + 18.21 

Kidney 8.0 + 2.35 85.0 + 5.15 
Spleen 5.0 + 1.15 45.0 + 3.35 

Museles 3.0 + 0.75 22.0 + 6.72 

 

Table (2): Haematological changes in blood of diseased cattle due to copper 
toxicity. 

Parameters 
 

Control 
healthy cattle 

Diseased cattle 

RBCs 106/ul 7.8 + 0.12 5.6 + 0.22** 
Hb. Gm% 10.0 + 0.75 7.2 + 0.53** 
PCV  % 36.0 + 1.22 26.3 + 2.24** 

MCV  FL 45.0 + 3.15 39.0 + 2.32 
MCH   Pg 18.0 + 2.35 15.0 + 1.25 
MCHC  % 47.0 + 1.85 42.0 + 2.15 

WBCs  103/ul 18.0 + 1.27 25.0 + 2.72** 
Lymphocytes % 38.2 48.5** 
Neutrophils % 52.3 45.5** 
Eosinophils % 3.2 1.5* 
Basophils % 2.8 1.8** 

Monocytes % 3.5 2.7* 

* Significant at (P < 0.05).                                             ** Highly Significant at (P < 0.01). 
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Table (3): Biochemica changes of clinically healthy and diseased cattle with 
chronic copper poisoning. 

Parameters 
Clinically 

healthy cattle 
Diseased cattle 

Serum copper    ug/dl 85.0 + 5.22 210.0 + 18.35** 

S.AST                IU/dl 48.0 + 4.77 112.25 + 7.15** 

S.ALT               IU/dl 25.0 + 2.55 88.0 + 5.25** 

S.AP                 KAU/dl 35.0 + 1.75 65.0 + 3.22* 

S.Total protein   gm/dl 7.5 + 0.24 5.2 + 0.32* 

Albumin           gm/dl 3.8 + 0.12 2.2 + 0.12* 

Globulin           gm/dl 3.7 + 0.12 3.0 + 0.20* 

Sodium            mEq/L 135.0 + 7.22 77.0 + 5.21** 

Potassium        mEq/L 5.2 + 0.33 3.0 + 0.25* 

Zinc                 ug/dl 135.0 9.21 150.0 + 8.75** 

Iron                  ug/dl 128.0 + 7.55 175.0 + 9.88** 

Serum urea      mg% 25.0 + 2.52 36.0 + 2.15** 

Creatinine        mg% 1.25 + 0.05 2.2 + 0.12* 

* Significant at (P < 0.05).            ** Highly Significant at (P < 0.01). 

 

Table (4): Simple correlation coefficient of copper contents in all examined 
samples. 

 Water Soil Clover Conc. 
Ration 

Blood 
serum Tissues 

Water +      
Soil + +     

Clover + + +    
Conc.Ration + + + +   

Blood + + + + +  
Tissues + + + + + + 

(+) Positive correlation. 
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DISCUSSION 

There are many routes of environmental pollution by which copper 
particles can enter the animal body via contaminated water, soil, plants 
and crops as a result of man’s activities. In the present study, the 
estimated mean values of copper in the examined samples of water, soil, 
clover and concentrated ration were highly significant increased (P < 
0.01) than the recommended permissible limits recorded by WHO 
(1995). This increasing as shown in table (1) could be attributed to the 
periodical using of insecticide and fungicides sprays, in addition of 
continuous using of chemical fertilizers containing copper 8%. 
Moreover, the animal farms in Zagazig areas were adjacent to copper 
smelters, where winding air carried the exhausted emissions of copper 
and distributed it all over the neighboring cultivated fields, pastures and 
feeder streams. These results agreed with those recorded by Clark and 
Clark (1985), Omran (1997), Radostits et al. (2002) and Eman et al. 
(2006). 

The diseased cows were free from external and internal parasites 
due to the periodic dosing of anthelmentic drugs, thus the noticed clinical 
signs were related to the increased copper levels in sources of pollution, 
blood and tissues of the emergency slaughtered animals as chronic 
copper poisoning (Table 2). All the diseased cattle showed clinical signs 
of depression, weakness, anorexia, diarrhoea and haemoglobinurea. Few 
cases suffered from icterus. The observed clinical signs were similar to 
those reported by Gmmow et al. (2002) and Preece (2004). These 
clinical signs were attributed to the positive correlation between the 
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highly significant increase of copper levels of water, soil, clover, 
concentrated ration and serum copper level of diseased cattle and also the 
increased copper tissues (Table, 4). Virzgula et al. (2005), reported that 
due to the long term exposure of cattle to polluted water and feedstuffs, 
the copper is gradually absorbed from the intestine to the circulated 
blood stream and consequently accumulated in liver till the hepatic level 
reaches its maximum, the clinical signs of intravascular haemolysis 
appeared. 

The haematological studies in diseased cows with chronic copper as 
shown in table (2) revealed a marked normocytic normochromic anaemia 
represented by a significant decrease of total red blood cells count, 
haemoglobin content and packed cell volume, in addition to the marked 
leucocytosis. These was attributed to the direct toxic effect of increased 
copper level in blood which responsible for the excessive destruction and 
haemolysis of RBCs. These results were agreed with those obtained by 
Labble (1990), Underwood (2002) and Osuna et al. (2005). 

Regarding serum biochemical changes in blood of diseased cows 
(Table, 3), there were a highly significant increase of copper levels in 
blood (P < 0.01) when compared with control ones. These was due to 
increased copper level in water and feedstuffs taken by the cows housed 
in the polluted area of our study for long periods (Schwarz et al. 2004). 

The diseased cattle showed highly significant increase of serum 
AST, ALT and S.AP enzymatic activities due to the degenerative 
changes and destructive effects of copper residues on liver, kidneys, 
intestine and muscles which consequently liberated their intracellular 
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enzymes into the circulatory blood stream Diab (1995) and Linzon 
(2005) agreed with the result recorded in the present study. The present 
study revealed a significant increase (P < 0.01) of serum Zinc and Iron in 
blood of diseased cattle (Table, 3), due to the toxic inhibitory effect of 
copper residues on Zinc and Iron depended enzymes (Zinc 
protoporphyrin) and (Delta-aminolevulinic acid dehydraseenzyme), 
respectively. These results were similar to those reported by Radostits et 
al. (2002) and Aronson (2004). The diseased cattle also showed 
hypoproteinaemia and hypalbuminaemia as shown in table (3). These 
results coincided with those obtained by Meyer and Coenen (1994) and 
McCosker (2003). These drop of serum protein and albumin may be 
attributed to the toxic effect of copper on liver tissues resulting in 
impaired synthesis of albumin and consequently the total protein. 

Serum sodium and potassium levels in diseased cattle showed a 
significant hyponatraemia and hypokalaemia (Table, 3) due to the toxic 
effect of copper on the renal tubules giving rise to excessive excretion of 
sodium and potassium in urine (Gummow et al. 2002 and Osuma et al. 
2005). 

A highly significant increase in serum urea and creatinine levels 
were recorded in diseased cows with chronic copper toxicity when 
compared with those of control ones (Table, 3). This elevation was 
attributed to the nephrotoxic effect of copper to the renal tubules and 
glomeruli, resulting in the accumulation of urea and creatinine in blood. 
These results were similar to those obtained by Clark and Clark (1985) 
and Schwarz et al. (2004). 
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The significant increase of copper residues in tissues of emergency 
slaughtered diseased cattle especially (liver, kidney, spleen and muscles) 
more than the permissible limits of WHO, (1995) was in agreement with 
those recorded by Diab (1995) and Underwood (2002), who interpreted 
such increase to the positive correlation of copper level in blood and its 
values in tissues (Tables, 1-4). 

In conclusion, it was evident that the level of copper in serum 
provided a reliable indication of chronic copper poisoning of the farm 
animals supporting the clinical diagnosis of copper poisoning. Hence 
avoidance of pasture pollution with copper is needed to keep animals in a 
good healthy status. Moreover, it is recommended to examine meat and 
its products against heavy metal residues to ensure its safety for human 
consumption. 
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 نحاس وتأثیره على صحة الأبقار فى محافظة الشرقیة التلوث البیئى بمركبات ال

ثصمخ عٮت ئكعط�ظ                       ل ب* آممئذ  لت عض�  حئ

 ��م�اء ونقص غذائى وسموم  –معهد �حوث صحة الحیوان �الدقى فرع الزقاز�ق 

 قسم طب الحیوان  –�ل�ة الطب الب�طرى جامعة الزقاز�ق  *
 

ئــى الخطیــرة والتــى تصــاحب التقــدم الصــناعى فــى العــالم ممــا لقـد ظهــرت حــدیثا مشــكلة التلــوث البی

�جعل ال�حث عن أسـ�اب التلـوث وتـأثیره التراكمـى علـى الأ�قـار التـى تعـ�ش وترعـى �ـالقرب مـن المصـانع 

�قــرة مر�ضــة  70ومنصــهرات النحــاس هــدفا هامــا فــى محافظــة الشــرق�ة. فــى هــذه الدراســة تــم تجم�ــع عــدد 

ت و�انــت تعــ�ش وترعــى فــى الحقــول والمراعــى التــى �ــان یــتم رشــها دور�ــاً ســنوا 6-4تتــراوح أعمارهــا بــین 

% مـن مر��ـات 8�المبیدات الحشر�ة المصنوعة من مر��ات النحاس و�تم تسمیدها �الأسمدة التى تحتوى 

) �قـــرات ســـل�مة ظاهر�ـــاً �مجموعـــة ضـــا�طة تعـــ�ش فـــى منطقـــة 10النحـــاس �ـــذلك. و�ـــذلك أخـــذت عـــدد (

) �انـــت الأعـــراض الظاهر�ـــة 70ث. �ـــالفحص الإكلین�كـــى للأ�قـــار المر�ضـــة (صـــحراو�ة �عیـــدة عـــن التلـــو 

للتسمم المزمن �النحاس یتمثل فـى فقـدان الشـه�ةو هـزال شـدید, إسـهالات مختلفـة مـع بـول مـدمم و�صـفرار 

ــة  ــات الداخل�ـ ــن الطفیل�ـ ــا مـ ــن خلوهـ ــد مـ ــم التأكـ ــرارةز وتـ ــة الحـ ــى درجـ ــاع فـ ــود ارتفـ ــدم وجـ ــع عـ ــین مـ ــى العـ فـ

ل�ــات الــدم نظــراً للاســتعمال الــدورى المــنظم للعلاجــات المضــادة لهــذه الطفیل�ــات. خمــس والخارج�ــة وطفی

�قــرات تــم ذ�حهــا إضــطرار�اً مــن الأ�قــار المر�ضــة موضــع الدراســة. تــم تجم�ــع عینــات مــن المــاء والتر�ــة 
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ــة  ــة الملوثـــــــــــــــــــــــــــــ ــى المنطقـــــــــــــــــــــــــــــ ــتعملة فـــــــــــــــــــــــــــــ ــزة المســـــــــــــــــــــــــــــ ــة المر�ـــــــــــــــــــــــــــــ ــ�م والعل�قـــــــــــــــــــــــــــــ  والبرســـــــــــــــــــــــــــــ

ــ ــاً فـ ــاً ملحوظـ ــائج إرتفاعـ ــحت النتـ ــة وأوضـ ــة العالم�ـ ــة البیئـ ــدلات حما�ـ ــن معـ ــاس عـ ــر النحـ ــتوى عنصـ ى مسـ

(WHO,1995) تــم تجم�ــع عن�ــات مــن دم الأ�قــار المر�ضــة والســل�مة وأنســجة الأ�قــار المذبوحــة (الكبــد .

والكلیتــین والطحــال والعضــلات) وأوضــحت النتــائج تناســ�اً طرد�ــاً فــى معــدلات النحــاس المرتفعــة جــداً مــن 
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وقد أظهرت الفحوص الدمو�ة لتأثیر التسـمم المـزمن �النحـاس علـى صـورة الـدم وجـود أن�م�ـا حـادة 

متمثلة فى نقص العدد الكلى لكرات الدم الحمراء واله�موجلـو�ین وحجـم خلا�ـا الـدم المضـغوطة بینمـا وجـد 

لسیرم أظهرت تأثیراً �بیراً لتسمم إرتفاعاً ملحوظاً فى عدد خلا�ا الدم الب�ضاء. أما الفحوص البیو��م�ائ�ة ل

ــبرتیت  ــرة الأسـ ــى لخمیـ ــاط الإنز�مـ ــى النشـ ــوى فـ ــاع المعنـ ــل الإرتفـ ــدم مثـ ــر الـ ــى عناصـ ــاس علـ ــزمن �النحـ المـ

ــى  ــاً فـ ــذلك إرتفاعـ ــدى و�ـ ــفاتیز القاعـ ــرة الفوسـ ــز وخمیـ ــوترانس فیر�ـ ــین أمینـ ــرة الألانـ ــز وخمیـ ــوترانس فیر�ـ أمینـ

ینما وجد نقصاً ملحوظاً فى مسـتوى البـروتین الكلـى والألبـومین مستوى الیور�ا والكر�اتنین والزنك والحدید ب

والجلو�یــولین والصــودیوم والبوتاســیوم. لــذلك �جــب أخــذ القــوانین التــى تمنــع تر��ــة الأ�قــار �جــوار المصــانع 

ــدات  ــا المبیـ ــتخدم فیهـ ــى �سـ ــى التـ ــى المراعـ ــات فـ ــذه الحیوانـ ــى هـ ــن رعـ ــذیر مـ ــ�ة والتحـ ــهرات النحاسـ والمنصـ

ة الك�ماو�ة التى تحتوى علـى تر�یـزات عال�ـة مـن مر��ـات النحـاس مـع وضـع التوصـ�ات الحشر�ة والأسمد

 لمنع هذا التلوث لحما�ة الثروة الحیوان�ة فى مصر.
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