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Abstract  Freshwater is a chief natural resource used for various types of activities in our 

daily life i.e. for drinking as well as different developmental purposes. An  

increase in pollution level leads to instability in our natural environment and 

harm both the physical systems and living organisms dwelling in the  

ecosystem. Various harmful substances present in polluted water bodies in the 

form of insecticide, pesticides, heavy metals, mills waste, and crude oil are  

frequently released into the aquatic ecosystem.  When a large amount of these 

pollutants is released into any water body, causes an acute effect by rapid high-

scale mortalities of aquatic organisms. Minor levels of pollutant discharge result 

in an accumulation of the contaminants in the body composition of fish species. 

Water pollution effects are classified into acute and chronic effects, which  

suppress immune-response, reduction of metabolism, harm to gills, and  

epithelial layer in the fish species. Some of the diseases caused by the pollutant 

include fin rot, tail rot, gill disease, damage hepatic tissues, and also causes  

ulceration. This chapter aims to reviews the various types of impacts caused by 

water pollution on the health of fish species and their ecosystem. 
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Introduction 

Water pollution happens when some unwanted constituents enter into the water bodies and change the 

water quality (Alrumman et al., 2016), and becomes harmful to human health and their environment 

(Briggs, 2003). Water plays an important role in nutrient recycling and is an imperative natural source 

used for drinking and other developmental purposes. Aquatic systems are usually used for disposal 

and reutilizing the sewage and contaminated wastes and drain off the excess to the sea. Due to the  

increase in the pollutant level and in turn overexploitation of the water resources for various  

developmental activities i.e. for agriculture, construction activities, industrial processes, and also in 

thermal power plants to encounter the necessities of the large-scale population, significantly lessens 

their assimilative volume. Thus, the double pressure wielded on the water bodies is eventually faced by 

the biological communities dwelling them.  

Generally, the fish species are one of the most important aquatic communities concerning humans. The 

pollution generally denotes any unwanted alteration in the natural quality of any ecosystem brought 

around by the changes in their physical, chemical, as well as in biological factors (Subhendu, 2000).  

Aquatic ecosystems are delicate and at high risk mostly due to the majority of pollutants derived from 

domestic, urban and industrial sources i.e. various agricultural practices (Figure 1) result in the release 

of pollutants into the riverine system (Kaur and Dua, 2014; Pinto et al., 2015; Byrne et al., 2015). Mainly 

in aquatic ecosystem, the most frequent contaminants are in the forms of heavy metals and pesticides 

(Khoshnood, 2016). The heavy metals are one of the major pollutants, which quickly amass in the body 

and are leisurely digested in and excreted from aquatic animals. Mainly the pesticides used in agricul-

tural activities are directly released into the open atmosphere by drift spray, volatilization and wind 

erosion of soil (Qiu et al., 2004). These pesticides present in aquatic ecosystem can affect the life cycle of 

aquatic organisms (Ventura et al., 2008). 

Increases in the population rate resulted in an increase in the development and urbanization, water 

pollution by domestic activities, agronomic processes, the municipal and industrial processes have 

become a key concern for the wellbeing of humanity. Water-soluble pollutants released from different 

industries and municipal activities, leached in soils directly and in turn, the atmosphere has quickly 

transported to natural water bodies. Some of the toxins decay or volatilize to form insoluble salts and 

rest are precipitated and get combined into the substrate in bed surface. Fish species are the perfect 

model for sensing the occurrence of genotoxic toxins in aquatic ecosystems (Aich et al., 2015; Walia et 

al., 2015; Sharma et al., 2018) because these aquatic organisms are very sensitive to little quantity of  

metals within the water body, are abundant, and also live in some different habitats (Ali et al., 2008). 

Aquatic organisms like fish species directly uptake these toxic substances may be followed by the  

metabolism of these toxic substances which results in more toxic by-products. For example, mercury 

can be converted into very high toxic methyl-mercury by the microbial action which in turn taken up 
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by fish species (Bukola et al., 2015). Fish fry, larvae, yearlings and fingerlings are one of the most  

susceptible life stages which are harshly affected by pesticides and heavy metal pollution exposure as 

non-target aquatic organisms. Alterations of the vital organs i.e. gills, kidney, and liver might distress 

the physiology, rate of survival, osmoregulation, buoyancy, reproduction processes etc., and in turn 

lead to failures in stock conscription and populace changes (Khoshnood, 2017).  

Some aquatic animals have been identified to concentrate the toxic solutes from their habitat without 

any apparent harm to themselves and thus acts as pollutant amplifiers, making the toxic substances 

offered to predators at dangerously high levels. Some cases have been reported explaining the adverse 

impacts of environmental pollutants on fish’s health and also to fish consumers. Due to the increased  

anthropogenic activities, a high load on the aquatic ecosystem determines the necessity of researches 

fervent to check the adverse impacts of water pollution and its probable risk for the aquatic organism 

and their ecosystems. Different types of lethal impacts of water pollution have been perceived in  

aquatic communities inhabiting the water bodies over numerous scientific researches. The decreasing 

fish populaces and partial loss of commercial fishing predict huge changes in the aquatic ecosystem 

(Hinton and Lauren, 1990).  

Fish communities are one of the most valued resources of high mark protein to humans. The  

modifications in the morphology, tissue and biochemical composition by the aquatic organism  

highlight the different types of stress and changes in habitat ecosystem e.g. if some fish species are  

exposed to chemical contaminants, acts rapidly and induces a series of modifications in different body 

parts and organs, mostly gills, kidneys and liver (Bukola et al., 2015). Thus, a varied series of  

Figure 1. Different causes and sources of water pollution that affect aquatic life. 
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histo-cytological changes in fish species have been developed and endorsed as biomarkers for the  

purpose of monitoring the water pollution level. Several factors (Figure 2) like increasing population, 

industrialization, urbanization, forest loss, lack of environmental awareness among society, lack of 

policy implementation, rules and regulations, effluent discharge from different industries, etc leads to  

pollution in the aquatic ecosystem and ultimate loss of aquatic organisms.  

The pollutants released from different types of industrial discharge and sewage not only pollute the 

surface water of rivers and reservoirs but also infiltrate into ground and also pollute the groundwater 

resources. Aquatic ecosystems are exposed to pollution loads is associated with the increase in  

urbanization and population growth (Edokpayi and Nkwoji, 2000; Nkwoji et al., 2010). These pollutants 

cause major threats to aquatic ecosystems, alter hydrology, physicochemical and faunal characteristics 

(Nkwoji et al., 2010). Nowadays, the most perilous difficulties of developing nations are unsuitable 

management of massive quantity of wastes material produced by numerous anthropogenic activities. 

Among them, the most challenging factor is the unsafe disposal of these effluents into the open ambient 

environment. From these activities the water bodies particularly, freshwater bodies like rivers and  

reservoirs are most affected and unfit these types of natural resources for both primary and secondary 

usage. Thus, the aim of this review paper mainly deals with the impact assessment of water pollution 

on fish health and their habitat. 

Figure 2. Impact of water pollution on aquatic ecosystem. 
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Sources of water pollutants 

Mainly water pollution derives from two extensive sources i.e. point sources and non-point sources 

(Figure 3). Point sources are the identified type of pollutants sources where all the pollutant materials 

enter into water bodies from a single recognizable source i.e. ultimate effluent discharge point of  

different industrial outfit wherein non– point source, the pollutant substances come in the contact water 

bodies in numerous and not easily recognizable sources. Almost all hominid actions have the potential 

to impact directly or indirectly the surface and groundwater quality of any water bodies e.g. fertilizers 

used by agriculturalists in the agricultural activities are steadily eroded by rain into the surface and 

groundwater nearby thus pollutes the water body. 

Human and developmental activities e.g. effluents from industries, irrigation activities, waste  

managing problems, and also rise in urbanization possessed some serious threats to the freshwater 

ecosystem (Zhu et al., 2018; Meijide et al., 2018; Kamboj et al., 2020). Climatic variation also possesses an 

impact on both biotic and abiotic characteristics i.e. water as well as air temperature and rainfall levels 

affect the regular function of any aquatic ecosystems including feeding and breeding of aquatic  

organisms (Figure 4).  

Figure 3. Point and non-point sources of water pollution. 
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Figure 4. Major pollutants along with their source. 

Industry Inorganic pollutants Organic pollutants 

 Chlorides, ferrous sulphate, hydrogen 

sulphide. ferric hydroxide, suspended 

solids and heavy metals. 

- 

 Suspended solids, iron cyanide, sulphides, 

oxides, of copper. chromium, cadmium, 

and mercury 

Oil, phenol and naptha 

Chemical  Sulphates, nitrates, phosphorus, fluorine, 

silica, and suspended particles 

Aromatic compound solvents, 

organic acids, nitro compound 

dyes, etc. 

Pharma  - Proteins, carbohydrates, organic 

solvents, intermediate Products, 

drugs and antibiotics 

  

Detergent  Tertiary ammonia compounds, alkalies Fats and fatty acids, glycerol, 

polyphosphates sulphonated 

hydrocarbons 

Paper  Sulphides, bleaching liquors Cellulose fibres, bark, wood,  

sugars and organic acids 

Source: Sonali Priyadarshi (nd) 

Table 1. Inorganic and organic pollutants from different industries. 
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Also, these contamination levels affect the habitats of aquatic flora and fauna (Schmeller et al., 2018). 

Therefore, for conservation purposes, it is important to guard worldwide freshwater aquatic species 

and also safeguard the regular functions of ecosystems. Thus, it is very crucial to identify and classify 

the key pollution activities, sources, and fate in the aquatic ecosystem including their temporal and 

spatial distribution (Liu et al., 2018; Zhao et al., 2018). Considerate the influence of natural processes 

may support in developing conservation curricula and policies to avoid the disturbance of freshwater 

ecosystem (Schmeller et al., 2018). The category of major water pollutants along with sources and  

example are given in flowchart (Figure 4). 

 

Impact of pollutants on the water quality  

Subhendu (2000) and Farkas et al. (2000) have reported several effects of pollution on physico-chemical  

properties of water.  

Light: High turbidity and colour variations of the water bodies reduced the penetration quantity of 

light.  

Fluctuations in temperature: The temperature of water increased during the thermal pollution where 

water is used for cooling power stations and also waste heat from industries. 

Depth and flow: Both flow and depth of the water body reduced due to heavy siltation of sediments 

coming from land erosion. 

pH: Acidic water due to acid rain or by burning of coal and oil fluctuates the pH of the water body. 

Large quantities of acids are originating from mines and many industrial processes like waste  

generated from DDT factory, from battery, tanneries and by vinegar etc. it is well reported that large 

scale of fish species habitually live between 6.0 and 9.0 pH levels, although they cannot bear a rapid 

variation within this range 

Dissolved oxygen: Due to the discharged of heavy sewage pollution and effluents containing high  

organic matter into any water body reduced greater amount of dissolve oxygen level. DO are also  

broken down by the physiological activity of microorganisms by using dissolved O2. 

CO2: Due to the eutrophication and organic pollutants dissolve oxygen depletes from water body with 

an increase in the CO2 level, due to decomposition of undecomposed organic matter. 

Alkalinity: Wastes released from tanning, wool scouring, the mercerizing of cotton and the  

manufacture of certain chemicals industries (especially in chloro-alkali industries) contain caustic soda, 

sodium carbonate or lime. These alkaline effluents have pH range between 12-14, which becomes lethal 

to all types of aquatic life. 

Salinity: Salinity reduces dissolve oxygen level by increase in excessive amount of salts transported 

from sewage, effluents and chloro-alkali industries, which increase the level of chloride and thereby 

salinity of water, which is further responsible for increasing the osmotic pressure. 

In: Advances in Environmental Pollution Management D.S. Malik  et al. (2020) 
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Colour and turbidity: Colour of water also changed due to the fluctuation in dye, pigment and  

turbidity of water. Turbidity increased from soil erosion or heavy algal bloom due to high load of  

organic and inorganic nutrients from both industries or agricultural waste. 

Nitrates and phosphates: Water runoff by the agricultural wastes, soil erosion and organic pollutants 

i.e. from sewage and synthetic detergents) are rich in nitrates and phosphates quantity. 

Heavy metals: In natural water, various trace elements are present in very small and trace amount like 

Hg, Ni, Zn, Cd, Mn, Pb, Cu, Cr, Fe, As, Se etc. Increase in the quantity of the heavy metal can change 

the water quality e.g. exposure cadmium caused anaemia, discolouration of the teeth, damage to the 

olfactory nerve, ulceration of the nasal septum, rhinitis, and anosmia to the aquatic organism (Maurya 

et al., 2019). 

Eutrophication: The eutrophication also effects directly or indirectly to the water quality. Water  

pollution from domestic sewage increases the organic load and also pollution from agricultural runoff 

containing huge amounts of nutrients such as potassium, nitrates; phosphates, etc. fertilize the water in 

and raise the rate of productivity of the aquatic ecosystem.  

This process results in the complex growth of phytoplankton. Water becomes turbid due to the extreme 

growth of phytoplankton and suspended particles by soil erosion.  

 

Impacts on aquatic biota 

Instantly after organic pollution comes in contact with water bodies results in a decrease or even  

purging of algae due to de-oxygenation and little amount of light present. Further, this is followed by a 

gradual increase in algae abundance once situations improve. This gradual increase is stirred by the 

bulky concentrations of nutrients that are probable to be present (Mason, 1991). Planktons 

(phytoplankton and zooplankton), macrobenthos, fish species, and macrophytes are badly affected by 

biodegradable organic pollution (Hynes, 1960; Malik et al., 2018; Kumar et al., 2018). Generally,  

De-oxygenation decreases the light levels, increases TSS and settling material thus results in the  

reduction or loss of aquatic species which are most sensitive to the pollution (Hawkes, 1962; Haslam, 

1987). Mainly in the downstream regions of rivers tends to be more of a problematic from  

biodegradable organic pollution (Mason, 1991).  

This causes certain glitches for migratory fish species with high DO requirements i.e. in the case of 

Salmo salar and Salmo trutta. In a few cases, the levels of DO and organic pollutants can prompt  

avoidance behavior and acts as a barrier which averts them reaching highly oxygenated breeding and 

spawning grounds (Richardson et al., 2001).  

 

Impact of water pollution on algae and macrophytes 

Macrophytes are types of aquatic plants that grow in water and are classified either as emergent,  
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floating, or submerged. Macrophytes act as bioindicator because they quickly respond to the rate and 

variability of many environmental characteristics i.e. water flow, alkalinity, substrate, shading, and 

nutrient concentrations (Barendregt and Bio, 2003; Lacoul and Freedman, 2006). Total suspended  

sediment adversely impacts the algae and aquatic macrophytes over limiting the quantity of light  

penetrating over the water column, which afterward limits the frequency of photosynthesis. A high 

quantity of suspended solids is commonly transported by the fast-flowing rates also scrub algae and 

aquatic macrophytes away from bed substrates which result in damage to their photosynthetic  

structures (Steinman and McIntire, 1990).  

The process of sedimentation can be smothering the submerged flora which extremely reduces the rate 

of photosynthesis. Certain plants grow especially in water having low dissolved nutrients and high DO 

whereas other plants grow fine in nutrient-enriched water. This made it probable to rank and score 

aquatic macrophytes according to their preference for various chemical and physical conditions (Haury 

et al., 2002). Apart from that, the macrophytes are reasonably tolerant of erratic pollution and sturdily 

inclined by geology and soil type (Mason, 1991). Also, the macrophyte community structure is  

frequently resolute by some interconnected aspects which can make assigning species absence/presence 

to specific pollutants difficult (Pentecost et al., 2009). Macrophytes play an important role as  

bioindicator of chronic pollution problems in any water bodies. 

 

Impacts on macrobenthos 

Macrobenthos are aquatic animals that lack an internal skeleton, visible to the naked eye and inhabitant 

to bed substrate of water bodies. The bottom-dwelling organisms mostly comprise of larvae, pupae of 

insects, crustaceans, annelids, worms and molluscs. Macrobenthos are excellent indicators of water 

quality and pollution load due to some factors including (Malik et al., 2020): 

• Macrobenthos are widespread, abundant and can be found in all types of habitat but the most in 

polluted or disturbed habitats. 

• Due to their short life cycles (usually about one year) mean fluctuations in water quality are  

reflected in the population. 

• Mainly they are quite immobile and cannot escape pollution. 

• Mostly spend their life in water. 

• Easily to sample and also easy to identify. 

Estimating the abundance and diversity of benthic macrobenthos in an aquatic ecosystem gives a clear 

indication of the biological conditions (Table 2). It is well known that unpolluted water bodies tend to 

support an extensive variability of macrobenthos taxa, including several pollution intolerant species, 

while any polluted water bodies sustenance only pollution–tolerant species and little species diversity. 

Total suspended solids can subject macrobenthos to abrasion as sediment and push them into the water 
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column. This results in the damage to exposed respiratory organs or makes the organism more  

vulnerable to predation over dislodgement (Langer, 1980). A high quantity of suspended solids can 

choke the feeding structures and decline the feeding efficacy of filter-feeding macrobenthos which  

reduces the growth rates, amplified stress levels, and even mortality (Hynes, 1970). Several types of 

research showed that increased in suspended solid levels directly influences the downstream migration 

of macrobenthos. Sedimentation results in the infilling of the interstitial habitat of the macrobenthos 

which is crucial for crevice-occupying macrobenthos and also suffocates the benthic fauna by covering 

their respirational surfaces are probable to result in death. 

 

Impacts of pollutants on survival of fish species 

A high quantity of suspended water pollutants can interrupt the normal behaviour of fish populaces. 

Various fish species rely on sight to catch their prey quickly e.g. perch, brown trout, etc. are most  

susceptible to the high quantity of suspended solids and shows very strong avoidance behaviour. In 

some cases where the fish species survive in turbid water habitat, suspended solids can clog/harm gills 

aperture and reduced the resistance towards various disease and parasites (EPA, 2012). Fish species 

may also consume these suspended solids, results in illness by exposing to potential toxins or  

pathogens on the sediment. If the fish species do not die by consuming the suspended solids it can alter 

the blood profile and also damage its growth (EPA, 2012). Water pollutants can diminish the egg,  

embryo by reducing DO. Pollutants interfere various physiological processes without causing certain 

death. Lethal constituents and suspended dregs covers all the mucous membrane of fish gills which 

affect the respiration process. Mainly, mercury and lead hinder the activities of digestive enzymes.  

Pollution tolerance Group Scientific name 

Intolerant Stoneflies Plecoptera 

Caddisflies Trichoptera 

Mayflies Ephemeroptera 

Somewhat tolerant Dragonflies Odonata - Anisoptera 

Damselflies Odonata - Zygoptera 

Freshwater shrimp Amphipoda 

Beetles (True bugs) Hemiptera 

Black flies Nematocera 

Flatworms Planaria 

Alderflies Megaloptera 

Tolerant Leeches Hirudinea 

Midges Nematocera 

Worms Oligochaeta 

Table 2. Common groups of pollution tolerance freshwater macrobenthos. 
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Pollutants effects on a given fish population without being fatal to adult organisms in several ways i.e. 

(Subhendu, 2000). 

• Nutrition and food chain  

• Physiological progressions 

• Life cycle 

• Behaviour  

• Incidence of diseases 

• Migration. 

• Genetic effects 

• Breeding and spawning 

• Alteration in morphology 

 

Morphological deformities in fish body due to pollutants 

Different types of morphological abnormalities formed on all portions of the fish was reported times to 

times by researchers (Abel, 2007; 2009; Adams, 2004; Kakulu, 1987; Kumar et al., 2018: Kamboj et al., 

2020; Sharma et al., 2018; 2019). These are: 

• Scale disorientation  

• Split fins 

• Fin deformity  

• Opercular deformity 

• Hyperplasia of the surface of the mouth 

• Protruding mouth or nose part depression 

• Gill deformity  

• Jaw deformity  

• Eye deformity  

• Muscle atrophy 

• Skeleton deformity  

• Outward protrusion of the lower lip 

• Tumours and other swellings 

 

Effects of pollutants on fish Behaviour  

Pollutants effects directly and indirectly on the behaviour of aquatic organisms (Zala and Penn, 2004; 

Saaristo et al., 2018), particularly in fish species (Robinson, 2009; Sloman and McNeil, 2012). Inorganic 

and organic pollutants also effect on various behavioural activities i.e. feeding, sexual and sociability 
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aggressiveness behaviours (Table 3). Some pollutants can have caused alterations of the  

neurotransmitter, hormone levels and cholinesterase activity of fish species (Brodin et al., 2014; Vindas 

et al., 2017). Pollution-induced variations in behaviours of fishes could potentially increase further the 

level of exposure to pollutants and result in positive feedback loops which imply the negative impacts 

of pollution on fish health.  

Several types of spatial behaviours i.e. activity, exploration, and avoidance are main behavioural  

characters that are habitually affected by water pollution. Those aquatic organisms which lead most of 

their life in metal-polluted regions (e.g. lead and cadmium) with high levels of metal in their blood 

profile showed slower exploration tendencies (Grunst et al., 2019). Such reduced exploration tendencies 

have affected the fish ability to assess habitat quality because exploration is the main trait which enable 

individual to collect information and cues about their surrounding ecosystem (Reader, 2015), also, the 

interactions within the community are often altered by these contaminants (Ward et al., 2008), which in 

turns decline the social learning and the gaining of information from their conspecifics (Brown and 

Laland, 2003). Spatial memory power and learning capacity are deeply impacted by pollutants as in the 

case of Atlantic salmon where aluminium contamination lessened the learning performance in a maze 

task and decreases their capability to process information and manage with novel environments 

(Grassie et al., 2013). Pesticides also distressed certain activities and spatial memory in Danio rerio and 

Gobiocypris rarus (Hong and Zha, 2019). 

Contaminant Fish species Behavioural traits MS S V Source 

Fluoxetine Several fish 

species 

Antipredator  

behaviour, 

boldness,  

aggression, 

associative  

learning 

Yes Yes No Dzieweczynski et al 

(2016); 

Eisenreich et al. 

(2017); 

Martin et al. (2017); 

Saaristo et al. (2017) 

Oxazepam Salmo salar Migration Yes No No Hellstrom et al. (2016); 

Klaminder et al. (2019) 

Carbaryl,  

chlordane, 

2,4 DMA, DEF, 

Methyl parathion, 

pentachlorophenol 

Oncorhynchus 

mykiss 

Activity, feeding Yes No No Little et al. (1990) 

Mercury Danio rerio Activity, escape Yes No No Weber (2006) 

Methylmercury 

MeHg 

Fundulus 

heteroclitus 

Sociality No No Yes Ososkov and Weis 

(1996) 

MS: multi-stress; S: syndrome; V: variability. 

Table 3. The linkage among the pollutants and behaviour in fish species. 
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Water pollution induced histopathological changes in fish organs/tissues  

Histopathology deals with the structure of the body tissue. Any unusual alteration of cells can specify 

the effect of toxic substances and the presence of various diseases. Abdullah et al. (2008) reported  

various histological changes in the liver of Tilapia nilotica which was reared in polluted water with 

heavy metals showing cloudy swelling, vacuolar and hydropic variations of the hepatocytes and also 

prominent coagulative necrosis. Velcheva et al. (2010) studied the pathological fluctuations in both gills 

and liver of Alburnus alburnus and Perch from polluted Dame Lake showing deterioration of cytoplasm 

in hepatocytes, which finally become necrotic and infiltrated with inflammatory cells. Similar scratches 

were also recorded by (Abdullah et al., 2008) in Tilapia nilotica fish. Recently Ebrahimi and  

Taherianfard (2011) reported the histopathological variations in liver, kidney and muscles of cyprinids 

fish species from polluted River Kor where hemosiderosis, melanophages hyperactivation, biliary  

canaliculi dilatation, and perivascular edema occurred in fish organ and tissue. Also, the skin of Tilapia 

species was adversely impacted by heavy metals pollution showing hyperactivation of goblet cells and 

dermal melanosis and dermal granuloma. Similarly, the polluted water kidneys of carp fish showed 

interstitial nephritis, renal necrosis, and mononuclear cell infiltration Also Brain shows dermal  

granuloma symptoms of meningitis and gliosis. 

 

Impact of pollutants on fishe liver 

El-Naggar et al. (2009) reported that the liver plays an important role in digestion activity during  

filtration and for the storage of glucose in all fish species. Tayel et al. (2008) reported that the bile is also 

produced by the liver which is then stored into the gall bladder. So, the liver of fish is a good indicator 

of aquatic pollution, because one of the chief functions of the liver is to clean any toxins or pollutants 

from the bloodstream (El-Naggar et al., 2009). Because the liver is mostly associated with the  

detoxification and biotransformation progression, it is one of the most affected organs by contaminants 

in water (Mohamed, 2009). Different types of alterations included necrosis, fibrosis, pyknosis, fatty  

degeneration, and hemosiderin in hepatocytes are mainly caused by the heavy metal pollution. The 

liver of both Mugil cephalus and Mugil capito fish showed the same histopathological changes in  

kidney from lake Manzalah (Kadry et al, 2003). Mohamed, (2001) reported the cellular deterioration in 

the liver due to oxygen deficiency results the vascular dilation and intravascular hemolysis in the blood 

vessels with successive stasis of blood. Hepatocyte degeneration and necrosis may be due to the  

combine effect of nutrients and salts (Authman and Abbas, 2007). Also, the accumulation of  

hemosiderin in cells of the liver may be due to quick and constant destruction of erythrocytes (Ibrahim 

and Mahmoud, 2005). 

 

Impact of pollutants on Kidney of fishes 

The kidneys are the important organ of the fish body and play important functions like maintaining the 
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homeostasis. The removal of wastes from the bloodstream, selective reabsorption activities, upholding 

volume, and maintaining the pH of blood and body fluid are done by the kidneys (Iqbal et al., 2004). 

Thophon et al. (2003) reported in his research, that the kidney was one of the first organs to be affected 

by contaminants in the polluted water. The kidney of Mugil cephalus and Mugil capito from Manzalah 

lake showed the histopathological changes with diverse degrees of severity (Kadry et al, 2003). 

Mahmoud et al. (2008) reported that industrial, agricultural, and sewage wastes caused renal injury in 

the kidney of fish species dwelling in different regions of the Nile river. Similar results were observed 

in C. carpio species exposed to sewage waste (Kakutta and Murachi, 1997). Many necrotic scattered all 

over the hematopoietic tissue and renal tubules of the rainbow trout were observed by (Capkin et al., 

2006) due to alteration in the quality of water like rising in pH level, temperature, hardness, etc. Kadry 

et al. (2003) reported some injuries in the kidney tissue of Liza Ramada fish obtained from polluted 

water in Manzalah lake. These injured kidneys showed degeneration of renal tubules and distortion of 

glomerular capillaries. 

 

Effects on pollutants on fish eggs, spawn, fry and fingerlings 

Generally, the eggs of fish species are much more resistant as compared to the adult fish species.  

Normally, Eggs are developed within between pH 6 to 9. The eggs displayed exosmosis and even  

collapsed in that water body where the acid is more than pH 4.0 Similarly in other conditions where 

water is more alkaline than pH 9.0 showed endosmosis along with the swelled eggs and also yolk  

became white. The critical value of the oxygen tensions for newly fertilized eggs is about 40 mm Hg 

and rises at the time of embryo development to about 100 mg Hg (60% saturation) at the time of  

hatching. Salmon and Trout fish species commonly lay their eggs in gravel-bed through which water 

must infiltrate while the eggs and the fry live the yolk of the eggs (Adams and Onorato, 2005). 

 

Conclusion 

Different types of impurities and toxins enter into the aquatic ecosystem and impact the water quality 

and disturb the life cycle of aquatic organisms. Some pollutants are very active to damage the aquatic 

organisms both morphologically and metabolically. Nevertheless, there is only inadequate evidence 

that water impurities and pollutants are truly accountable for the expansion of disease in aquatic  

animals. The revelation of aquatic animals to pollutants for the long term caused the ceaseless risk of 

health. So, directly and indirectly, aquatic animals are at higher risk due to various anthropogenic  

activities. For these problems, it is very clear that everyone should take the essential pre-emptive  

measure to guard the aquatic communities. Diverse effect of pollutants on the population of various 

fish species has been reported by a number of researcher’s time to time and predict a chronic level 

which causes different effects on the aquatic life i.e. changes in histopathological, physiological  
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damages, migration, embryonic and developmental changes especially in fish species. Several  

pollutants in the atmosphere constituted of various toxicant compound i.e. organophosphate  

compounds bring lethal effects in fish species. Thus, to overcome these problems it is important to  

develop some approaches using molecular biology techniques that will modernize toxicological bids 

that are low-priced and do not demand the aquatic animals to detect ecological stressors. More research 

struggles must be done to establish the concentration level and exposure time of all the pollutants and 

also it is very important to persuade significant lethal and sub-lethal effects on the aquatic organism. 
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