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ABSTRACT 
 

At least five times larger atomic weights and densities than those of water are found in heavy metals. Their numerous applications in 

technology, agriculture, medicine, industry and the home have caused them to become widely dispersed throughout the ecosystem, posing 

questions about their possible consequences for the environment and human health. Most habitats are contaminated due to the release of 

raw sewage waste, industrial effluents, and other contaminants that disrupt target species' survival and physiological functions. A high 

concentration of metals in polluted soil can lead to a decline in soil quality and even poison the food chain. Heavy metals affect all animal 

types and ecological processes, including microbiological activity. Because living species have a greater ability for bioaccumulation than 

other organisms, the bioaccumulation of trace elements in them and their biomagnifications depict the processes and pathways of these 

contaminants from one tropical level to another. 
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Introduction 

Pollution from heavy metals has been linked to the global spread of chronic 

diseases. Fish diseases, such as carcinogens and dermatogens, are 

disseminated by the heavy metal accumulation in water and affect humans 
as well [1]. Extended exposure to heavy metals can result in long-term 

effects on organisms, such as altered behavior and physical alterations [2] 

e.g. or they can even induce skin and lung irritation at modest exposure 
levels [3]. Exposure to heavy metals is now regarded as a worldwide 

concern. Human food sources can become exposed to heavy metals from 

aquatic bodies through bioaccumulation. Basically, heavy metals that are 
released into the water via home or industrial detergents build up in the 

water and cause significant harm to aquatic life. As contamination sites 

increase day by day it must be necessary to make a suitable approach for 
bioremediation [4]. Heavy metals can enter the human body through a 

variety of routes, including tainted food, water, skin, and inhalation. Most 

of these water-soluble metals that are absorbed through the colon are then 
transported to many organs via the circulatory system. But even at low 

concentrations, heavy metals have an impact on numerous cells, including 

endothelial and epithelial, in the respiratory system. 
Occurrence of Heavy Metals 

Since the creation of the Earth, heavy metals have existed naturally on the 

planet. There will soon be a dramatic rise in the usage of heavy metals, 
which has led to a boom in both the aquatic and terrestrial environments [5]. 

The primary source of heavy metal contamination is industrial effluent. 

Water resources are being irrigated with a variety of alkalis, ammonia, 

cyanides, and heavy metals due to the discharge of effluents from paper and 

fertilizer plants. Significant levels of heavy metal ions can be found in the 

effluent from the mining, film and photography, galvanometers, metal 
cleaning, dyes and pigments, leather, and electroplating sectors [6]. Heavy 

metals are unable to be removed from water bodies and therefore remain in 

sediments where they are gradually discharged into the water [9]. Toxic 
heavy metals are released into the environment through fossil fuel 

combustion, mining, metallurgy, industry, and transportation [7]. Metals 

frequently find their way into aquatic environments by air deposition, 
erosion, or human activity, including the mining of garbage, home, sewage, 

and industrial effluents [8]. In addition, there are landfills, water runoff, 

urban storm water, coal, and metal mining. Because of mineral weathering 
and soil leaching, metals are naturally found in water. 

Toxic Effects 

The aquatic environment is impacted in numerous ways by heavy metal 
contamination. When substantial concentrations of heavy metals are 

needed, aquatic organisms exhibit toxicity even at modest exposure levels. 

1. Arsenic 

Exposure of arsenic in aquatic environment is 50 micrograms/L or over 100 

micrograms [9] Arsenic contamination may affect the DNA and 

chromosome in the nucleus. It inhibits DNA repair and chromosomal 
changes in DNA [10]. In vitro, study in laboratory also shows the 

contamination of arsenic. It also inhibits the effects of proteins; its function 
even changes the structure of proteins. When aquatic species are exposed to 

arsenic, it builds up in their bodies and can lead to physiological problems 
like poisoning, liver lesions, diminished fertility, tissue damage and even 

cell death. 

2. Chromium 

Chromium is a naturally occurring element or heavy metal found in Earth's 

crust. It is mainly used in industries and discharged through industries into 

water and contaminates it. It demonstrates the significant impact that 
drinking cadmium-contaminated water has on aquatic life. It alternates the 

water temperature and pH. It also affects acute and chronic diseases [11]. It 

changes the behavioral and respiratory changes which lead to death of fishes 
in water. Chromium (Cr) causes different changes in the fish liver 

hepatocytes, for example, nuclear condensation, vacuolization, and necrosis 

[12]. 
3. Lead 

Exposure of lead in fish is approximately 20 to >100mg/L which affects 

CNS [13]. The demand for heavy metal of lead is huge in industries [14]. It 
is mainly used in the production of paints, dyes which are used in houses, 

offices and other materials. Lead accumulation raises the level of affection 

as well. When lead accumulates in water through industries it affects the 
aquatics bodies. It affects the CNS of the body which causes dullness, 

memory loss in fishes. When human consumes lead contaminated fish it 

also affected especially in women during pregnancy. Fish exposed to lethal 
levels of lead toxicity experience neurological and hematological 

consequences. Lead is known to induce death in adult red blood cells and 

to prevent hemoglobin synthesis by inhibiting erythrocytes (ALA-D). 

Anemia at high lead exposure levels or compensatory erythropoietin at 

lower exposure levels are the results. 

4. Mercury 

Exposure of mercury in environment is approximately 0.002mg/L or 2ppb 

[15]. Mercury is highly used in industries. In Pakistan, there are not specific 

dumping sites of industrial wastes. So, this is the reason that all the wastes 
dumped into water lands. Mercury shows higher toxicity even in lower 

amounts. When it dumped into water it induces severe alterations into the 

body of fishes like changes in tissues and causes a wide variety of changes 
in health. Fish can become teratogenic, develop neurotoxicity, and 

experience reproductive toxicity when exposed to mercury. These 

consequences may impair the survival, development, and behavior of 
marine fish as well as damage cells, tissues, proteins, and genes. 

Conclusion 

Pollution in the aquatic environment has an influence on the physiology, 
development, growth and survival of fish, ultimately affecting humans who 

consume them. Heavy metal deposition in tissues can lead to chronic 

sickness and harm the population. Contamination of mercury, arsenic, and 
lead causes high toxicity not also in fishes but also in humans too. The 

health risk was most sensitive to heavy metal concentration. Several studies 

have shown that toxic metal exposure causes long-term health problems in 
fish populations. 
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