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ABSTRACT : 
The present work was directed to detect the residues of heavy metals in some water canals in 

which the sewage waste water was discharged in some villages of Assiut Governorate. In addition this 

research was planned to study the effect the use of such water on the health performance and blood 

serum antioxidant vitamins (vitamin A, Beta Carotene, vitamin E and vitamin C) of sheep and goats 

drinking from these water sources. The obtained results were compared with of those sheep and goats 

drinking from tap water.  

A total number of 115 sheep of both sexes and 80 goats of both sexes aged from 3–5 years 

belonged to some owners in some villages at Assiut Governorate, these animals are drinking water 

polluted with sewage for long period. Besides, a total number of 25 sheep of both sexes and 25 goats 

of both sexes aged from 3-5 years drinking form tap water for long periods in the same villages used as 

control. Blood samples were collected to obtain clear sera for estimation of vitamin A, Beta carotene, 

vitamin E and vitamin C. 

20 water samples were collected from water canals polluted with sewage, in addition to 10 tap 

water samples from the same villages. Chemical analysis of water samples was carried out to estimate 

lead, cadmium, copper and zinc concentrations using Atomic Absorption Spectrophotometer. The 

obtained data revealed that lead, cadmium, copper and zinc concentrations in water samples of canals 

polluted with sewage were highly significantly elevated than the international permissible limits and 

also significantly increased than those of tap water. The biochemical analysis of blood serum showed a 

highly significant decrease in the levels of vitamin A, Beta carotene, vitamin E and vitamin C in the 

serum of both sheep and goats drinking from polluted water compared with those drinking from tap 

water. 

The health condition of sheep and goats drinking water form canals polluted with sewage was 

clearly lowered which was manifested by abnormal activity, emaciation, weakness, debility, depression 

and the anemic changes especially pale mucous membranes.  

It could be concluded that heavy metal pollution problems in the studied water canals were serious 

as reflected by the high concentration in lead, cadmium, copper and zinc levels in the collected water 

samples. Therefore preventive measures must be intended to minimize the pollution of water. Hygienic 

disposal of sewage must also be applied. Education of the farmers and the owners of sheep and goats 

about the risk of such pollutants should, also, be applied. 
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INTRODUCTION: 
Water pollution became one of the major 

problem facing public health. Steadily 
increasing flow of pollutants is discharged into 
natural water form different sources. Toxic 
contaminants of water may directly produce 
their harmful effect or it may be indirectly 
predispose animals to infections by lowering 
immune status (Koller, 1979 and Dean et al 
1986). 

Water supply systems for human and 
animals in Egypt are constructed in response to 
the goal of drinking water by different ways, 
where sometimes, directly form the River Nile 
or its branches including the present canals 
whether irrigation or drainage ones, in addition 
to healthy sanitary water supplies especially 
from tap water (El – Marazky, 1988). 

The improper disposal of the untreated 
sewage water can pose pollution of water and 
soil and consequently affect the biosystem and 
human health adversely (Omer et al., 2004) 
Generally, sewage waste water contains many 
types of pollutants, the greatest threats arise 
from heavy metals, trace elements, and many 
toxic chemicals as well as different types of 
pathogens (Lake et al., 1984; Dean and Suess, 
1985 and Blumenthal et al., 2001). 

 Concerning the water resources for animals 
drinking in certain villages, some drainage and 
irrigation canals have certain interest due to the 
high concentration of heavy metals and trace 
elements in their water (El-Marozky, 1988 and 
Omer et al., 2004).  

Heavy metals and other trace elements have 
been considered as dangerous substances 
causing serious health hazards to human, 
animals and other living organisms, through 
progressive irreversible accumulation in their 
bodies as a result of repeated consumption of 
small amounts of these elements (Wheaton and 
Lawson, 1985; Clark, 1989 and Goel, 1997).  

Inside the animal body, there are several 
types of defense mechanisms, among these 
defense mechanisms come antioxidant vitamins 
defense such as vitamin A, Beta carotene, 
vitamin E and vitamin C (Joan et al., 1995 and 
Rock et al., 1996). Furthermore, these low 
molecular weight antioxidant vitamins are 
capable of scavenging the harmful effect of free 
radicals and other highly reactive species which 
are capable of damaging DNA, protein, 
carbohydrates and fats (Lynch et al., 1999).  

Nowadays, it is difficult to open a medical 
journal without seeing some paper on the role of 
free radicals in human and animal diseases and 
the possible protective mechanisms against 
them by using antioxidants (Rock et al., 1996). 
Each of the antioxidant vitamins has specific 
characteristics and often they work 
synergistically to strengthen the overall 
antioxidant capability of the body. For instance 
vitamin E is now recognized as an important 
biologic antioxidant vitamin acting against the 
adverse effect of reactive oxygen and free 
radicals as well as it is associated with improved 
immune response (Rammel, 1983; Stephen et 
al., 1989 and Macpherson, 1994).  

Vitamin A was recognized to have 
substantial immunostimulatory properties and 
by that to affect considerably host defense 
systems. Particularly, vitamin A increases 
lymphocyte proliferation, stimulates delay 
hypersensenstivity, increases killer cells activity 
and improves macrophage and neutrophil, 
function (Muneer et al., 1988 and Kaneko et al., 
1997). Beta carotene, has many of the same 
activities because it can be converted into 
vitamin A (Chew, 1987). Yet certain 
immunoostimulatory effects of Beta carotene 
are supposed to be independent from its 
provitamin A function.  

Vitamin C has a pronounced antioxidant 
activity. Most vertebrates are able to synthesize 
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ascorbic acid, although endogenous production 
does not always meet the requirements of farm 
animals under exceptional conditions such as 
stress (Gilbert, 1997). Vitamin C whether 
intracellular or extracellular directly reduce the 
present free radicals with formation of 
dehydroscorbate (Kaneko et al., 1997). Vitamin 
C, also, enhances the individual animal 
resistance against infectious agents and stress 
factors affecting the animal by improving the 
immune function of the animal body (Cummins 
and Brunner, 1991 and Fenster and Weiser, 
1994).  

The aim of the present study is to estimate 
the concentrations of heavy metals lead, 
cadmium, copper and zinc in the water of some 
water canals polluted with sewage waste water 
in comparison with the concentrations of these 
metals in the tap water in some villages of 
Assiut Governorate. In addition, this 
investigation was planned to study the effect of 
this polluted water with sewage on the health 
performance and blood serum antioxidant 
vitamins of sheep and goats drinking from this 
polluted water and compare with those drinking 
from tap water.  

 

MATERIALS AND METHODS: 
Animals:  

This investigation was carried out on 115 
adult sheep of both sexes and 80 adult goats of 
both sexes aging from 3-5 years old, these 
animals drinking water from water canals 
polluted with sewage waste water for long 
periods. These animals belonging to a private 
farms, the owners of these animals continuously 
drinking their animals from these canals in 
different villages of Assiut Governorate. In 
addition 25 sheep of both sexes and 25 goats of 
both sexes aging from 3-5 years old drinking 
from tap water continuously at the same villages 

were used as control. All animals were subjected 
to careful clinical and laboratory investigation 
to insure their healthy condition according to 
Pugh (2002).  

All animals used in this study were free 
from internal and external parasites after 
laboratory examinations. 

Samples and adopted methods :  
1-Water samples: 20 water samples from 
water canals polluted with sewage waste water, 
and 10 from tap water were collected from the 
same villages. Water samples were collected in 
clean glass bottles for chemical analysis 
according to APHA (1995) and Kegley et al 
(1998).  

Qualitative determination of lead, 
cadmium, copper and zinc were carried out 
using Atomic Absorption Spectrophotometer 
(Perkin Elmer 2380, U.S.A).  

2-Blood samples: were collected from the 
jugular vein in dry metal free centrifuge tube 
and left to clot at room temperature, then 
centrifuged at 3000 r.p.m for 10 minutes to 
separate the serum. The collected clear sera 
were kept at –20oC till used for biochemical 
analysis. 

Blood serum vitamin A and Beta carotene 
were determined Spectrophotometrically 
according to Carr and Price (1926). Blood 
serum vitamin E was determined 
Spectrophotometrically after Hawks et al. 
(1954). Blood serum vitamin C was determined 
Spectrophoto-metrically according to Lowery et 
al. (1945). 

Statistical analysis : 

  The obtained data were subjected to 
software program according to Selvin (1996). 
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RESULTS: 
The health performance of sheep and goats 

drinking from fresh tap water and those 
drinking from polluted water with sewage are 
illustrated in table (1). The results of chemical 
analysis of both tap water and water polluted 

with sewage were recorded in table (2). 
Biochemical analysis of blood sera for 
antioxidant vitamins in sheep and goats 
drinking fresh tap water and those drinking 
water polluted with sewage were presented in 
tables (3 & 4). 

 

 
Table (1): Health performance of sheep and goats drinking for fresh tap water and  

 water polluted with sewage. 

Groups Number of 
animals Health performance 

Sheep and goats 
drinking from 
fresh tap water  

115 sheep 
 

80 goats 

Clinical healthy and no abnormal changes in healthy status which 
was manifested in the presence of : 

 Rosy red mucous membranes. 
 Well developed body conditions. 
 Smooth and glissening coat.  
 Normal activity. 
 Good appetite.  

Sheep and goats 
drinking from 
water polluted 
with sewage  

25 sheep 
 

25 goats 

Unhealthy appearance which was manifested in the presence of :  
 Pale mucous members.  
 Increased respiratory rate.  
 Depressed appetite. 
 Abnormal activity. 
 Emaciation, weakness, debility and depression.  
 Rough unglissening coat.  

 
 

Table (2): Concentrations (p.p.m) of heavy metals in fresh tap water and polluted canal 
 water with sewage. 

Heavy metals 
Fresh tap water 

SDX 
  

Polluted canal water 

SDX 


 
Permissible limit of metals in water (ppm) 

(WHO 1964) 

Lead (Pb) 0.228 ± 0.0.057 2.386 ± 0.335** 0.05 
Cadmium (Cd) 0.004 ± 0.001 0.637 ± 0.023** 0.005 

Copper (Cu) 0.679 ± 0.058 5.260 + 0.677** 1.000 
Zinc (Zn) 2.845 ± 0.240 9.289 ± 1.980** 5.000 

  
 
 

Table (3): Blood serum levels of antioxidant vitamins in sheep drinking from fresh tap  
 water and those drinking from polluted canal water 

Animals  Statistics  Beta-carotene  
mg/ 100 ml 

Vitamin A 
g/100 ml 

Vitamin E 
g/100 ml 

Vitamin C 
mg/100 ml 

Sheep drinking 
Fresh tap water 

SDX 


 3.22 ± 0.0.25 68.34± 2. 47 3.15± 0.22 18.12± 0.63 

Min – Max 2.85 – 3.73 61.76 – 73.52 2.88 – 3.79 15.82 – 21.74 

Sheep drinking 
polluted water 

SDX 


 1.36 ± 0.11** 35.62 ± 1.33**  1.87± 0.08** 11.33 ± 0.42** 

Min – Max 1.07 – 1.79 31.18 – 40.63 1.52 – 1.98 9.26 – 13.72 
** High significant (P0.01) 
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Table (4): Blood serum levels of antioxidant vitamins in goats drinking from fresh tap 
 water and those drinking from polluted canal water 

Animals  Statistics  Beta-carotene  
mg/ 100 ml 

Vitamin A 
g/100 ml 

Vitamin E 
g/100 ml 

Vitamin C 
mg/100 ml 

Goats drinking Fresh 
tap Water 

SDX 


 2.93 ± 0.06 69.87 ± 1.34 3.48± 0.52 19.82 ± 0.71 

Min – Max 2.69 – 3.14 65.83 – 73.22 2.61 – 3.89 16.76 – 23.92 

Goats drinking 
polluted water 

SDX 


 1.27 ± 0.08** 32.47 ± 3.11** 1.63± 0.04** 10.67 ± 0.51** 

Min – Max 1.03 – 1.52 27.94 – 38.46 1.32 – 1.87 8.22 – 12.93 
** High significant (P0.01) 

 

 

DISCUSSION: 
The essential and primary purpose of water 

supply programs is to deliver potable water 
which must be safe, adequate and accessible for 
man and animals. However in developing 
countries these aims are rarely attained. 
Drainage canals specially irrigation ones are 
still the sources of drinking water for animals in 
some Egyptian villages in spite of the high levels 
of pollution especially heavy metals. Data of this 
investigation proved that the improper disposal 
of untreated sewage waste water affected the 
health performance of both sheep and goats 
drinking from this polluted water. 

Disturbance in health status of these 
animals (table 1) in the form of emaciation, 
dullness, debility and other anaemic changes 
especially pale mucous membranes could be 
attributed to the toxic effect of heavy metals 
specially lead and cadmium. These findings are 
in agreement with El-Marazky (1988) and 
Raghib et al., (2003) who recorded similar 
results. 

Heavy metals in drinking water of sheep 
and goats:  

Table (2) revealed that the mean concentra-
tion of lead, cadmium, copper and zinc in fresh 
tap water and polluted canal water were 0.228, 
0.004, 0.679, 2.845 ppm and 2.386, 0.637, 5.260, 
9.289 ppm respectively. Although the 
concentrations of these metals in fresh tap water 

lie within the permissible limits recommended 
by WHO (1984), yet the concentrations of these 
metals in polluted canal water were considered 
highly significant increased than those of fresh 
tap water and highly elevated than the 
recommended values by WHO (1984). Nearly 
similar findings were obtained by Zaki et 
al.(1994) and Abd El-Nasser et al. (1996) in 
water samples collected from Assiut 
Governorate, and by Youssef and Haleem 
(1999) in water samples collected from Giza, 
Egypt.  

It can be concluded that the water of 
investigated canals was highly polluted with 
lead, cadmium, copper and zinc. These heavy 
metals reach the water directly from untreated 
sewage waste water which discharged into these 
irrigation canals. 

Blood serum antioxidant vitamins :  

Besides the clinical manifestations, the effect 
of this heavy metal pollution on the animal 
health was also clearly manifested by decreased 
levels of the blood serum antioxidant vitamins 
as shown in tables 3 and 4, there was a highly 
significant decrease (P < 0.01) in the levels of 
these vitamins in the serum of both sheep and 
goats drinking from the water of polluted canals 
when compared with those drinking from fresh 
tap water. These findings concerning Beta 
carotene in the serum of sheep drinking from 
the polluted canal water were 1.360.11 mg/100 
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ml, while those of goats were 1.270.08 mg/100 
ml. Meanwhile, vitamin A findings were 
35.621.33 and 32.473.11 g/100 ml in both 
sheep and goats drinking polluted water, 
respectively. Sheep and goats drinking from 
fresh tap water recorded Beta carotene in a 
concentration of 3.220.25 and 2.930.06 
mg/100ml respectively and vitamin A as 
68.342.47 and 69.871.34 g/100ml 
respectively. 

The sharp decrease in the levels of vitamin 
A as well as Beta carotene in the blood serum of 
sheep and goats drinking from polluted water 
could be attributed to the utilization of these 
vitamins as a defense mechanisms against the 
toxic effect of heavy metals present in the 
polluted water in a trail to help sheep and goats 
to maintain their immune response (Muneer et 
al., 1988 and Kaneko et al., 1997). Kaldrumidou 
et al. (1994) attributed the reduction in blood 
serum vitamin A and beta carotene in sheep 
exposed to lead poisoning, to advanced 
degenerative changes in both kupffer and 
hepatic cells as the liver which is the site of 
vitamin A storage can be directly affected.  

Results is tables (3 & 4) revealed that blood 
serum vitamin E were significantly decreased (P 
<0.01) in sheep and goats drinking from 
polluted water with sewage when compared 
with those drinking from fresh tap water. Levels 
of vitamin E in blood serum of sheep and goats 
drinking polluted water were 1.870.08 and 
1.630.04 g/100 ml respectively. While in sheep 
and goats drinking fresh tap water, levels were 
3.150.22 and 3.480.52 g /100 ml respectively. 
Such reduction in vitamin E was explained by 
Oberly et al. (1995), which declared that chronic 
lead poisoning affect the immuno histochemical 
localization of glutathione S-transferase 
isoenzymes. Halliwell and Gutterridge (1985); 
Bendich (1987) and Tengerdy (1990) explained 
this reduction as the vitamin E is responsible for 

immune enhancement as it enhances humoral 
immune response, so it can be utilized as a 
defense mechanism against the toxic effect of 
heavy metals.  

Highly significant decrease (P<0.01) was 
found in the level of vitamin C in sheep and 
goats drinking from polluted water (tables 3 
and 4). The levels of vitamin C is blood serum of 
sheep and goats drinking from polluted water 
were 11.330.42 and 10.670.51 mg/100 ml 
respectively. Meanwhile the levels of vitamin C 
in blood serum of sheep and goats drinking 
fresh tap water were 18.12  0.63 and 19.82  
0.71 mg/100ml respectively. The reduction in 
blood vitamin C levels of sheep and goats 
drinking polluted water was explained by 
Hornig et al. (1984) who reported that vitamin 
C enters into the defensive mechanism and has a 
detoxification action in the animal body, as any 
disease status or poison has a great effect on its 
function. Anderson (1982); Panush and 
Delafuents (1985) and Aderianne (1987) 
explained that vitamin C was responsible for 
improving immunocharging capacities 
especially as a powerful antioxidant agent.  

Recently, studies in vitro and in laboratory 
animals and occupationally exposed workers 
suggest that at least some lead induced damage 
may occur as a consequence of the propensity of 
lead to disturb the delicate proxidant and 
antioxidant balance that exists in mammalian 
cells (Monteriro et al., 1985; Lima–Hermes et 
al., 1991; Donaldson et al., 1993; and Basaran 
and Undeger, 1999). 

 

CONCLUSION:  
 From the present study, it could be 
concluded that heavy meals pollution problems 
in the studied water canals were serious as 
reflected by the high concentrations of lead, 
cadmium, copper and zinc in the collected water 
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samples. Also health conditions of sheep and 
goats drinking from this water was clearly 
lowered when compared with those drinking 
from fresh tap water. Heavy metals in polluted 
water have a great reflection on the blood serum 
levels of the studied antioxidant vitamins in 
sheep and goats drinking from this polluted 
water.  

 Therefore the preventive measures intended 
for minimizing the pollution of water with such 
metals are of significant concern. Hygienic 
disposal of sewage waste water and education of 
owners of sheep and goats about the risk of such 
pollutants should be applied.  
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على الحالة  يالمیاه المستخدمة للشرب والملوثة بالصرف الصح ير الثقیلة فتأثیر بقایا العناص
  دم الأغنام والماعز بمحافظة أسیوط مصلالصحیة والفیتامینات المضادة للأكسدة فى 

  عبد الرحمن أحمد على
  باحث أول بمعهد بحوث صحة الحیوان بأسیوط

  

 ومخلفــات میــاه فیهــا تلقــى التــى المائیــة القنــوات بعــض یــاهم فــى الثقیلــة العناصــر بقایــا لتقــدیر الدراســة هــذه أجریــت
 ، أسـیوط محافظـة قـرى بعـض فـى امنه حیواناتهم سقى فى والماعز الأغنام مربى بعض یستخدمها والتى الصحى الصرف

ــأثیر الدراســة شــملت كمــا ــاه هــذه ت ــة المی ــة علــى الصــحى بالصــرف الملوث ــات الصــحیة الحال  للأكســدة المضــادة والفیتامین
 مقارنـة تتمـ وقـد ، منهـا تشـرب التـى والمـاعز الأغنـام دممصـل  فـى) ج فیتـامین ــ هــ فیتـامین ـ كاروتین بیتا ـ أ یتامینف(

  .  القرى نفس فى نقیة میاه من تشرب وماعز أغنام مع النتائج
 اعمارهـأ تراوحـتمـن كـلا الجنسـین  المـاعز مـن رأس 80 ،من كلا الجنسـین  الأغنام من رأس 115 عدد استخدام تم

ــ3 مــن وفــي  ، الصــحى الصــرف میــاه فیهــا تلقــى مائیــة قنــوات میــاه مــندائمــة  بصــفة تشــرب الحیوانــات هــذه ، ســنوات 5ـ
مــن كــلا الجنســین  المــاعز مــن رأس 25 ،مــن كــلا الجنســین  الأغنــام مــن رأس 25 عــدد اســتخدام تــمالمجموعــة الضــابطة 

ــ 3 مــن اأعمارهــ تراوحــت ــع مــن دم عینــات أخــذ تــم 0 القــرى نفــس يفــنقیــة  میــاهدائمــة  بصــفة وتشــرب ســنوات 5 ـ  جمی
 أخـذ تـم كمـا ، للأكسـدة المضـادة الفیتامینـات مسـتویاتللحصول على مصل الدم وتقدیر  البحث يف المستخدمة الحیوانات

یلـة خاصـة الرصـاص لتقـدیر معـدلات بقایـا العناصـر الثق يالصـح بالصـرف الملوثـة المائیة القنوات میاه من عینة 20 عدد
عینــات مـن میــاه الصــنابیر النقیــة كمجموعــة  10والكـادمیوم والنحــاس والزنــك باســتخدام جهـاز الامتصــاص الــذري ، وعــدد 

  0ضابطة لتقدیر نفس العناصر 
 المائیــة القنـوات میــاه فـى والزنــك والنحـاس والكــادمیوم الرصـاصمســتوى  رتفـاعالكیمیائیــة ا التحلـیلات نتــائج أظهـرت

 الصـنابیر میـاه فـى مثیلاتهـا عـن رتفاعهـاا وكـذلك ، دولیـا بـه المسـموح الحـد عـن اً كبیـر  اً رتفاعـا الصـحى بالصـرف الملوثـة
 والبیتـا أ فیتـامین من كلا مستویات فى جدا معنوى نقص وجود الدملمصل  البیوكیمائیة التحالیل نتائج أظهرت كما. النقیة

  .مقارنة بالمجموعة الضابطة  ملوثة میاه تشرب تىال الأغنام في ج وفیتامین هـ وفیتامین كاروتین
 التـى والماعز الأغنام يف إنیمیا وظهور عام وضعف شدید هزال ظهور مع الصحیة الحالة يف تدهور لوحظ وقد هذا

  . النقیة الصنابیر میاه تشرب التى بمثیلاتها مقارنتها عند الصحى بالصرف ملوثة میاه تشرب
 الصـحى الصـرف ومخلفـات میـاه فیهـاتلقـى  التـى تلك خصوصاتلوث المجاري المائیة  مشكلة أن إلى الدراسة خلصت

 كافـة إتخـاذ معـه یجـب الـذى الأمـر دولیـا بهـا المسـموح الحـدود عن بها الثقیلة العناصر معدلات لزیادة نظرا خطیرة مشكلة
 مخلفــات مـن للــتخلص اللازمـة لیمةالســ الصـحیة الأســالیب إتبـاع یجــب كمـا ، الملوثــات هـذه مثــل لمنـع الوقائیــة الأسـالیب
 الملوثـة المیـاه مـن حیوانـاتهمسـقي  عـدم بضـرورة والمـاعز الأغنـام ومربى والمزارعین الفلاحین تثقیفو  ، الصحى الصرف
   .من مصادر میاه نقیة حیواناتهم سقى ضرورة مع يالصح بالصرف تلوث التى تلك خاصة المختلفة التلوث بمصادر

 


