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Abstract: General population exposure to arsenic and lead is mainly via intake of food and drinking water. Food is 
the most important source as fish meat, chicken meat and hens eggs but in some areas, arsenic in drinking water is a 
significant source of exposure to inorganic. Lead poisoning and arsenic exposure have become serious health risks 
in the past few decades. Lead poisoning or plubism is called toxicological condition, in which its exposure can cause 
either acute or chronic poisoning. Interferes with a number of body functions primarily affecting the central nervous, 
brain damage hematopoietic, hepatic and renal system producing serious disorders, high blood pressure, 
miscarriages, and behavioral problems in children. Contaminated soils such as mine-tailings are also a potential 
source of arsenic exposure. Absorption of arsenic in inhaled airborne particles is highly dependent on the solubility 
and the size of particles. Soluble arsenic compounds are easily absorbed from the gastrointestinal tract. However, 
inorganic arsenic is extensively methylated in humans and the metabolites are excreted in the urine. Arsenic (or 
metabolites) concentrations in blood, hair, nails and urine have been used as biomarkers of exposure. Speciated 
metabolites in urine expressed as either inorganic arsenic or the sum of metabolites (inorganic arsenic + MMA + 
DMA) is generally the best estimate of recent arsenic dose. Fish may accumulate toxinswhich can pass to human 
through its meat consumption. Accumulation of metals in fishdepends on concentrations of metals in water and food 
organism, on physiochemicalfactors and exposure duration. Heavy metals pollution in chickens is a problemdue to 
the health risk to human as a result toconsumptionits meat and eggs where inorganic arsenic is accumulated in the 
chicken breast meat and lead is deposited into the hen's eggs. It causes economic loses in poultry industry. It was 
found that arsenic toxicity results in many adverse conditions specially in broilers and broiler breeders chickens in 
form of increase mortalities and decrease in egg production. 
[Mona S. Zaki, Refat A. Youssef, Sami Shalby and Nagwa S. Rabie. Lead and Arsenic Poisining through Fish 
and Chicken. Rep Opinion 2018;10(1):11-14]. ISSN 1553-9873 (print); ISSN 2375-7205 (online). 
http://www.sciencepub.net/report. 2. doi:10.7537/marsroj100118.02. 

 
keywords: Lead, Arsenic, Poisin, Fish, Chicken 
 
Introduction: 
Lead:  

The symptoms of acute lead poisoning are 
headache, irritability, abdominal pain and various 
symptoms related to the nervous system. Lead 
encephalopathyis characterized by sleeplessness and 
restlessness. Children may be affected by behavioural 
disturbances, learning and concentration difficulties. 
In severe cases of lead encephalopathy, the affected 
person may suffer from acute psychosis, confusion 
and reduced consciousness (1-2). 

People who have been exposed to lead for a long 
time may suffer from memory deterioration, prolonged 
reaction time and reduced ability to understand. 
Individuals with average blood lead levels under 3 
mol/l may show signs of peripheral nerve symptoms 
with reduced nerve conduction velocity and reduced 
dermal sensibility. If the neuropathy is severe the 
lesion may be permanent. The classical picture 
includes a dark blue lead sulphide line at the gingival 
margin. In less serious cases, the most obvious sign of 

lead poisoning is disturbance of haemoglobin 
synthesis, and long-term lead exposure may lead to 
anaemia (3-6). 

Recent research has shown that long-term low-
level lead exposure in children may also lead to 
diminished intellectual capacity (7-9). 
Arsenic: 

It is a widely distributed metalloid, occurring in 
rock, soil, water and air. Inorganic arsenic is present in 
groundwater used for drinking in several countries all 
over the world (e.g. Bangladesh, Chile and China), 
whereas organic arsenic compounds (such as 
arsenobetaine) are primarily found in fish, which thus 
may give rise to human exposure (10-12). 

Smelting of non-ferrous metals and the 
production of energy from fossil fuel are the two 
major industrial processes that lead to arsenic 
contamination of air, water and soil, smelting activities 
being the largest single anthropogenic source of 
atmospheric pollution. Other sources of contamination 
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are the manufacture and use of arsenical pesticides and 
wood preservatives (13-16). 

The working group of the EU DG Environment 
concluded that there were large reductions in the 
emissions of arsenic to air in several member countries 
of the European Union in the 1980s. In 1990, the total 
emissions of arsenic to the air in the member states 
were estimated to be 575 tonnes (17). 

In 1996, the estimated total releases of arsenic to 
the air in the UK were50 tonnes. (18). 

Concentrations in air in rural areas range from 
1 to 4 ng/m3, where  as concentrations in cities may 

be as high as 200 ng/m3. Much higher concentrations 
( 1000  ng/m3) have been measured near industrial 
sources (19). 

Water concentrations are usually 10 g/l,  
although higher concentrations may occur near 
anthropogenic sources. Levels in soils usually range 
from1 to 40 mg/kg, but pesticide application and waste 
disposal can result in much higher concentrations (22-
21). 

General population exposure to arsenic is mainly 
via intake of food and drinking water. Food is the most 
important source, but in some areas, arsenic in 
drinking water is a significant source of exposure to 
inorganic arsenic. Contaminated soils such as mine-
tailings are also a potential source of arsenic exposure. 

Absorption of arsenic in inhaled airborne 
particles is highly dependent on the solubility and the 
size of particles (23-24). 

Soluble arsenic compounds are easily absorbed 
from the gastrointestinal tract. However, inorganic 
arsenic is extensively methylated in humans and the 
metabolites are excreted in the urine. 

Arsenic (or metabolites) concentrations in blood, 
hair, nails and urine have been used as biomarkers of 
exposure. 

Arsenic in hair and nails can be useful indicators 
of past arsenic exposure, if care is taken to avoid 
external arsenic contamination of the samples. 
Speciated metabolites in urine expressed as either 
inorganic arsenic or the sum of metabolites (inorganic 
arsenic + MMA + DMA) is generally the best estimate 
of recent arsenic dose. However, consumption of 
certain seafood may confound estimation of inorganic 
arsenic exposure, and should thus be avoided before 
urine sampling (25-27). 
In Fish: 

The distribution of metals varies between fish 
species, depending on age, season, development status 
and other physiological factors (28). Metals 
accumulate mainly in kidney, liver and intestine 
epithelium. Fish muscles contain low levels of metals, 
but are often examined for metal content due to their 
use for human consumption (29). Analytical results 
were recorded for concentrations of arsenic, cadmium, 

copper, lead, mercury, selenium and zinc in freshwater 
fish collected in 1984 and temporal and geographic 
trends were evaluated by comparison with earlier 
finding (30). 

Lead can cause deficits or decreases in survival, 
growth rates, development and metabolism (31). 
In Chickens:  

The toxicity of these metals has two main 
aspects, the fact they have no known metabolic 
function but when present in the body disrupt normal 
cellular processes. Arsenic leading to toxicity and the 
potential of these heavy metals to accumulate in 
biological tissues, a process known as bio 
accumulation (32). This occurs because the metals are 
stored in particular organs, for example the liver and 
the kidney (33). Arsenic-based drugs were approved to 
prevent parasites in the chicken’s gut. Poultry 
producers would routinely add roxarsone (inorganic 
arsenic, a known carcinogen), to their chickens feed, 
because arsenic is believed to speed the growth of 
chickens, and to give chicken meat a pink color that’s 
pleasing to the shopper’s eye. Inorganic arsenic 
accumulated in the chicken breast meat (34 -35 ). 

It was found that experimental exposure to heavy 
metal such as arsenic and lead in concentration of 0-30 
ppm results in decrease broiler chickens feed intake 
and body weight after 56 days period of exposures 
(36). 

Chickens that develop acute lead toxicity or 
poisoning will often present with sudden onset of 
muscle weakness, loss of appetite, marked weight loss, 
ataxia, drop in egg production and severe anemia. 
Chronic toxicity: Chronic lead toxicity may eventually 
result in degeneration of motor nerves in the chicken's 
spinal cord and axonal loss in the peripheral nerves. 
Muscle atrophy and myodegeneration are often also 
present. 

Moreover experimental exposure of broiler 
breeder to arsenic (0.8 ppm) and lead (6.7 ppm) results 
in decrease egg production, egg weight and increase 
percentage of embryonic mortalities (37). 
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