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Abstract 
The Ami River's fish diversity was investigated using monthly samples collected 

from January 2020 to August 2021. The local community, industry, and fisheries 

all use the river's water. The findings of the current inquiry show that there are 

8 fish species that are members of 6 orders, 5 families, and 8 genera. In all sites 

where species were collected, the family Cyprinidae (42%), one order 

cypriniformes was the most prevalent 3 genera and each genera have one 

species Catla catla, Labeo rohita, and Chela atpar. Second most prevalent 

family-siluride (21%), order-siluriformes have two genera they have two genera 

each genera have one species Wallago attu and Ompaok bimaculatus. Although 

they were present, the number of order- siluiformes and family-Sisoridae (6%,), 

species-Bagarius bagarius, have lowest distribution, Clariidae (16%) order-

siluriformes- Clariaus batracus, and Channidae (15%), order-anabntiformes, 

Channa punctatus, was quite low at all sites. Richness range 0.20 to 0.73, 

abundance range between 0.25 to 0.6, evenness range 0.01 to 0.02, Shannon-

Weiner index (H΄) range 0.01 to 0.14, Simpson index of dominance (D), range 

0.01 to 0.02, Simpson index of diversity (1-D), range 0.005 to 0.06, and Simpson 

΄s reciprocal index (1/D), range 0.01 to 0.08. Reported data of all the three sites 

are also indicate low diversity, richness, and evenness of fish’s diversity as it 

classifies as low diversity. The dominance index also indicates low category in 

Ami River. 
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1. Introduction 
Worldwide, industries dump millions of metric tons of heavy metals, and 80 

percent of municipal wastewater is deposited directly into waterways without 

being purified. Water pollution from things like solvent runoff, toxic sludge, and 

other sources [1]. These pollutants pose a significant risk to "aquatic habitats," 

"human health," and "productive activities [2] 

Urban streams are one of the ecosystems worst impacted by human activities 

[3]. Agricultural, industrial, and household wastewater nearly invariably 

includes untreated organic and inorganic contaminants such solvents, oils, 

heavy metals, pesticides, fertilizers, and suspended particles. Fish exposed to 

these toxins in the water may develop a range of ailments and undergo physical 

changes [4]
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The release of these toxins into surface water bodies 

not only harms aquatic ecosystems, but also limits the 

supply of water for human consumption, industry, 

agriculture, and leisure. Surface water contamination 

from untreated car wash water has been observed in 

developing nations like Ghana, India, Pakistan, and 

Zimbabwe [7,8,9,10]. In keeping with these findings, 

studies suggest that only 8% of industrial and municipal 

wastewater is treated in low-income nations [11]. Most 

car wash effluent is greasy, oily, and highly turbid due 

to contaminants washed down from the vehicle's body 

[12] 

Accumulation of oil and grease in bodies of water is 

problematic because it blocks sunlight and inhibits 

photosynthesis [13]. Increases in BOD, COD, 

temperature, and pH caused by oil and grease can 

degrade aquatic habitats, reduce productivity, and 

reduce biodiversity [14]. Dissolved and suspended 

solids in wastewater can be attributed in part to dirt 

and debris that has been rinsed off of cars. Suspended 

particles can make life difficult for aquatic organisms by 

raising biological oxygen demand (BOD), turbidity, 

reducing habitat, and blocking fish and 

macroinvertebrate gills [15]. Heavy metals have also 

been connected to car tires, exhausts, and fluid 

leakages, where they are washed out into the 

environment [16] 

Ephemeroptera, Plecoptera, and Trichoptera (EPT) 

insects are among the most vulnerable to the harmful 

effects of pollution from metals. The usage of 

detergents, which increase the concentration of 

phosphate in water, can lead to eutrophication [17] 

The majority of vehicle wash facilities in developing 

countries are constructed along rivers and streams for 

both water supply and for the disposal of vehicle wash 

wastewater, and this is despite the fact that the number 

of vehicles on the road is rising alongside urbanization 

and the world's population [18]. The same is true with 

laundry and bath detergents; their usage is a major 

source of pollution in waterways. Synthetic agents are 

a major environmental risk in densely populated cities.  

In addition to being the most common species of 

clariid, catfish in Africa is prolific and widely distributed 

[19]. Clarias gariepinus is also endemic to parts of Asia, 

including Israel, Syria, and the southern part of Turkey. 

It's ideal for cultivation in areas with limited water 

supply [20], since it's a robust fish that can be supplied 

abundantly in waters with low oxygen levels. C. 

gariepinus is the freshwater species with the widest 

latitudinal distribution on Earth, and many researchers 

have used it as a laboratory fish model for studying 

microbiological, pathogenic, or environmental 

research23 due to its ability to breathe air, high fertility, 

quick growth rate, resilience to disease, and excellent 

feed conversion efficiency [21] 

Sodium dodecyl sulphate is one of the primary 

surfactant components in shampoos and other 

personal care products, making pond-reared African 

catfish especially vulnerable to detergent exposure [22, 

23,24,25]. According to Hosseini [26], sodium dodecyl 

sulphate (C12H25OSO3Na) consists of a hydrocarbon 

chain (C12) and a sulphate group affixed to the chain. It 

is crucial to the foaming action of conditioners and car-

wash soaps [28, 29]. Considering these attributes of 

this surfactant we decided to examine the effects of 

sublethal doses of sodium dodecyl sulphate exposure 

on C. gariepinus by monitoring pathological and clinical 

liver changes. 

2. Materials and Methods 
All required protocols were followed during the fish 

experiments. The C. gariepinus used in this study were 

monitored from the time they were eggs until they 

achieved the desired maturity level. This fish was 

picked because it can develop quickly, is resistant to low 

oxygen levels and poor water quality, consumes only 

plant matter, and has an insatiable hunger. Their health, 

rate of development, absence of parasites, and 

absence of disease were assessed at regular intervals. 

The pond was drained and refilled regularly to ensure 

the highest possible water quality. 

In April and May of 2022, the fish were spawned in a 

shallow pond where we supplied one male for every 

five females, and we kept our aquarium water at 

ambient temperature, pH, and conductivity levels. 

Breeding stocks were given a diet rich in proteins and 

vitamins and kept at an appropriate temperature range 

of 25-29oC, with daily light of 12-14 h provided by a 

100-W fluorescent lamp positioned 50 cm above the 

water surf. 

Secondary sex traits were used to categorize adults of 

legal age. Form and coloring of the body are examples 

of such distinguishing features. Males are often bigger 

and more imposing than females. In preparation for 

mating, males lose weight, bulk up with more muscle 

in their heads, and turn a blue-black color. Women have 

wider shoulders and hips than their heads, as seen 

from above. Their bellies soften and swell as the 
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spawning season approaches. Their traditional grayish-

to-olive coloration persists. 

Growth hormone and gonadotropin hormone, both 

produced by the pituitary gland, were utilized as a 

catalyst and inciting agents in this fish breeding 

experiment. The location of this gland is underneath 

the brain. Carefully removing the pituitary gland from 

the fish, preserving it in alcohol, drying it on filter paper, 

and then grinding it in a mortar. When the time and 

place were right, the pituitary gland powder would be 

mixed with a tiny bit of distilled water and injected. All 

of it is injected, and women get twice as much as men. 

The initial injection typically accounts for 10%-20% of 

the entire dose. At the second injection for the female, 

a single shot is given to the males. Fish injected in the 

evening started reproducing at night. Each injection is 

given twice daily, once in the morning and again six 

hours later. The pectoral fin or pelvic fin was used as a 

point of entry for the intraperitoneal injection. 

The young fish were injected, and then transferred to 

breeding tanks right away. One female and two males 

make up a typical mating pair. After the young fish are 

released, the water flow in the spawning tank is kept at 

a low, steady rate. The average time for spawning to 

happen after the second injection is between four and 

six hours. The female lays eggs, which the male then 

fertilizes with his milt. 

Fish eggs take 18 hours to hatch, and their filthy yellow 

coloration distinguishes them from the white of 

unfertilized eggs. A fertilized egg may be identified by 

the presence of a hanging yolk sac, from which the 

embryo will take nutrients over the next few days. At 

temperatures of 28–31 degrees Celsius, hatching takes 

four days, while it takes five days at temperatures of 

20–22 degrees Celsius. Fries emerge from the 

hatchling's yolk sac after it has been digested. Fry can 

find their own food, take on the appearance of fish, and 

mature to a length of 1-2 cm all on their own. A fry is 

called a fingerling when it is between 5 and 10 

centimeters long. Fry mature into fingerling size in 45-

60 days. Formulated diets of soy powder or finely 

powdered cake and rice bran were fed to the fry and 

fingerlings four to five times daily. The nursery pond is 

emptied and the fry are moved to the raising pond after 

two to three weeks. 

The greenhouse was constantly cleaned to mimic the 

fish's natural environment. Fifteen earthen ponds, each 

measuring 27 1/4 by 24 1/8 by 29 12 inches, and 

holding 60 gallons of water, were constructed out of 

clayey loam soil. After 12 weeks of being fed a 

powdered cake and rice bran three times a day, ten 

fingerlings were placed in each of the final ponds. 

Aquariums were emptied twice weekly and cleaned 

with a manual pumping apparatus to remove old water 

before receiving fresh distilled water. After the 12th 

week, there was no sign of mortality. 

2.1 Analytical 
After 12 weeks, the final ponds and their repetitions 

were given 30 days of exposure to field-observed SDS 

concentrations (0.05, 0.10, 0.15, and 0.20) g/L and the 

control. Throughout the study, both groups of fish 

received twice-daily meals equal to about 3% of their 

body weight. The water and poisons in the clay ponds 

were replaced daily, and they were kept as clean as 

possible. The physicochemical parameters of the water 

used in the experiment were monitored continuously. 

Laboratory evaluation of biochemical and histological 

profiles occurred on days 2, 16, and 30. A fish is 

selected from each pond at the conclusion of each trial 

period, then swiftly anesthetized with MS222 (Ethyl 3-

aminobenzoate methanesulfonate salt, Sigma) in a 

well-ventilated container on arrival at the lab. 

Following the methods outlined by Congleton and 

LaVoie [30], blood was collected from the caudal vein 

of each fish, which is located behind the spine. This 

blood was collected and centrifuged in tubes that did 

not contain any anticoagulants. In order to separate the 

serum from the blood, it was centrifuged at 3,000 RPM 

for 10 minutes. We then refrigerated the serum at 80 

degrees until analysis. Liver, kidney, and gills were 

removed from the fish, frozen in liquid nitrogen, and 

stored at -25°C until analysis; the liver was later fixed in 

10% phosphate-buffered formalin for histology. During 

the study periods, there were no deaths in any of the 

groups. We dumped the unused fish back into the main 

pond. 

2.2 Reduced Glutathione Determination 
Thiol-containing tripeptide (-glutamyl-cysteinyl-

glycine), reduced glutathione, is a powerful antioxidant 

in many organisms. It has been associated with 

sulfhydryl group oxidation state maintenance in 

proteins and xenobiotic detoxification and clearance. 

Some human diseases, such as cancer and 

cardiovascular disease, involve GSH in their 

pathogenesis. Glutathione is present in cells in both its 

reduced (GSH) and oxidized (GSSG) forms under normal 

physiological conditions, with GSH being the more 

prevalent. 
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Reduced glutathione levels were determined using an 

assay kit purchased from Sigma Aldrich (located at 3050 

Spruce Street, St. Louis, Missouri 63103, USA). After 

centrifuging at 12000 rpm for 15 minutes, we 

incubated the mixture at 4 °C for an hour to allow the 

sulphosalicylic acid to fully dissolve in the serum. The 

supernatant was adjusted to a pH of 7.4 by adding 2.6 

ml of a potassium phosphate buffer (0.1 M). After 

adding 0.2 mL of 5, 5′-dithiobis-2-nitrobenzoic acid 

(DTNB), the absorbance at 412 nm was measured. 

2.3 Assessment of Lipid Peroxidation 
The Olagoke [31] method was used to determine total 

malondialdehyde (MDA), an indicator of lipid 

peroxidation. A 1: 1: 1 ratio of supernatant to TCA-TBA 

HCL reagent was used. 0.37 percent thiobarbituric acid, 

0.24 percent hydrochloric acid, and 15 percent thioctic 

acid. a reagent composed of tricarboxylic acid, 

thioarbituric acid, and hydrochloric acid, heated to 100 

degrees Celsius for 15 minutes. Centrifugation at 3000 

rpm for 10 minutes extracted the flocculent 

components. The absorbance at 532 nm was measured 

against a blank after the supernatant was discarded. 

The MDATBA- complex's molar extinction value was 

used to determine MDA, which was determined to be 

1.56105M/Cm. 

2.4 Histomorphology Examination 
Histological analysis was performed using the method 

described by Gewaily and Abumandour30. Cut into 0.5 

cm3 chunks, the tissue samples were then fixed in 10% 

neutral buffered formaldehyde for 24 hours. Paraffin 

wax was then poured over the samples after they had 

been dried in various strengths of alcohol. Hematoxylin 

and eosin were used to stain the sections after they 

were cut to a thickness of 5 m using a Leica rotatory 

microtome (RM 20352035; Leica Microsystems, 

Wetzlar, Germany). The tissue sections were examined 

using a BX50/BXFLA microscope (Olympus, Tokyo, 

Japan). 

2.5 Statistical Analysis 
Data were analyzed using Minitab, SAS (SAS Institute 

Inc., 1985), SPSS (SPSS Inc., Chicago, Illinois, USA), 

Microsoft Excel (Microsoft Corporation, Roselle, Illinois, 

USA), and SPSS (SPSS Inc., 2016). The least significant 

difference (LSD) between the experimental and control 

groups was evaluated using post hoc testing at a 0.05 

and 0.01% significance level, respectively. 

3. Results 
There was a consistent downward trend in the GSH 

levels of the liver, gills, and kidneys across all SDS 

concentrations throughout the exposure period. 

Percentage decline shows that enzyme inhibition is 

greatest in the liver (36%), followed by the kidney (27%) 

and the gills (23%). The enzyme's activity in all three 

organs did not significantly alter on day 2 (p > 0.05) in 

response to the exposure concentrations tested (Table 

1). 

Gill and renal variation were not significant (p > 0.05) 

over time. At higher doses and exposure lengths, liver 

activity was extremely significant (p < 0.05, p < 0.01) 

(table 1). On days 2 to 30, GSH activity in nmol GSH/g 

tissue varies from 2.86 ± 0.02 to 1.64 ± 0.20 in the liver, 

1.90 ± 0.03 to 1.83 ± 0.20 in the kidney, and 1.62 ± 0.12 

to 1.56 ± 0.03 in the gills at 0.05 mg/L SDS. At 0.10mg/L, 

0.15mg/L, and 0.20mg/L SDS, liver variations were 2.82 

± 0.05 to 1.60 ± 0.02, 2.80 ± 0.30 to 1.49 ± 0.26, and 

2.80 ± 0.18 to 1.34 ± 0.13. 1.78 ± 0.04 to 1.64 ± 0.30, 

1.59 ±0.01 to 1.32 ± 0.10, 1.54 ± 0.01 to 1.26 ± 0.50 

were the renal variations.  In the gills, the variations at 

0.10mg/l, 0.15mg/l, and 0.20mg/l SDS were 1.58 ±0.10 

to 1.52 ± 0.01, 1.52 ± 0.23 to 1.42 ± 0.03, and 1.50 ± 

0.03 to 1.37 ± 0.04. 

Table 1: GSH Activities (nmol GSH/g Tissue) In the Tissues of C. Garie Pinus Induced with Subacute of Surfactant 

Sodium Dodecyl Sulfate. Data Are Expressed as Mean ± Standard Error 

Concentrations (mg/L)        0.00                 0.05               0.10              0.15                 0.20     

Duration      Tissues   Mean ± SE      Mean ± SE     Mean ± SE   Mean ± SE       Mean ± SE 
 (Days)        
                      Liver      3.20 ± 0.03a     2.86 ± 0.02a    2.82 ± 0.05a   2.80 ± 0.30a    2.80 ± 0.18a                      
      2              Gills       1.69 ± 0.13a     1.62 ± 0.12a    1.58 ±0.10a    1.52 ± 0.23a    1.50 ± 0.03a 

                                 Kidney    2.13 ± 0.01a    1.90 ± 0.30a    1.78 ± 0.04a   1.59 ± 0.01a    1.54 ± 0.01a 
                         
                      Liver      3.20 ± 0.25a     1.64 ± 0.20a    1.60 ± 0.02b   1.49 ± 0.26b   1.34 ± 0.13c 
    30              Gills       1.69 ± 0.22a     1.56 ± 0.03a    1.52 ± 0.01a    1.42 ± 0.03a   1.37 ± 0.04a 
                      Kidney   2.14 ± 0.10a      1.83 ± 0.20a    1.64 ± 0.30a   1. 32 ± 0.10a   1.26 ± 0.50b              

*
a; not significant (p < 0.05), b significant (p < 0.05), c highly significant (p < 0.01) 
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GSH activity in C. gariepinus serum was unaffected by 

reduced SDS concentrations (p > 0.05), and the changes 

were consistent with the control. At higher SDS 

concentrations of 0.15mg/L and 0.20mg/L, enzyme 

activity was extremely significant (p < 0.05, p < 0.01) 

and was dosage and concentration-dependent 

compared to the control level. 2.13–2.132 nmol/mL at 

0.15mg/L of the toxicant. On days 2,16 and 30, while in 

the treated fish, it ranges between 1.37 to 1.08 

nmol/mL. A similar trend was observed at 0.20mg/l 

SDS; 1.12 to 1.00 nmol/mL (Figure 1) 

 

Figure 1: GSH activities in the serum of C.gariepinus exposed to sublethal concentrations of sodium dodecyl 

sulfate; A symbol above the bars indicates significant *(p<0.05); ® (p < 0.01) difference between the control and 

various exposures 

Figure 2 depicts the lipase peroxidase response of C. 

gariepinus tissue to SDS. The enzyme activities of 

untreated fish were comparable to those of fish 

exposed to the toxicant at concentrations of 2.50mg/l 

and 5.00mg/l. Although there was no significant (p > 

0.05) difference between the treated and untreated 

fish, the treated fish were marginally higher. 

The liver showed an evident increase at 10mg/l SDS on 

days 2 and 10, but it was only significant (p  < 0.05) on 

day 10. No significant (p > 0.05) induction was observed 

in the gills across all regimens. Significant (p < 0.05, p < 

0.01) enzyme induction was observed in the kidney at 

7.5mg/l on day 30 and 10mg/L on days 2 and 30 (p < 

0.05, p < 0.01) (Figure 2).  

On day 2, the gills saw an induction of 0.210 

micromoles/100 g of wet tissue at 2.5 mg/L of SDS, 

while the kidney saw an induction of 1.178 

micromoles/100 g of wet tissue at 10 mg/L of SDS. 

 

Figure 2: Changes in lipase peroxidase in the tissues of C. gariepinus exposed to sublethal concentrations of 
sodium dodecyl sulfate (mg/l); Data presented as mean ± SE. A symbol above bars indicates significant      

differences between the control and the experimental groups ἀ(p<0.05); β (p < 0.01 
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3.1 Histopathological Examination of the Liver 

3.1.1 Control Samples 
The livers of the control fish showed no histological 

abnormalities. The hepatic parenchyma in Figure 3A 

reveals that the hepatocytes are equally distributed 

around the blood vessels. 

3.1.2 Treatments 
The liver of C. gariepinus treated with different sodium 

dodecyl sulphate field concentrations showed several 

histological alterations compared to the control fish, 

and the severity of these changes depended on the 

duration and dosage. On day 2 after exposure to the 

surfactant at a concentration of 2.50 mg/l of SDS, the 

hepatocytes displayed partial discolouration as well as 

deformed sinusoids Figure 3B. 

 During the same period of exposure, and an increase 

in toxicant concentrations to 5.0 mg/l of SDS (Figure 

3C), there was partial hepatocyte degeneration and 

noticeable dark patches; at concentrations of 7.50 

mg/l, the fish's liver displayed severe disintegration and 

infiltration of the hepatocytes (Figure 3D). At 10.0mg/l 

within the exposure periods, the liver was severely 

damaged, with hepatocytes exhibiting extensive 

desquamation and nuclear loss (Figure 3E) 

 

 

 

 

Figure 3: Photomicrograph on day 2;  Liver of the 

control fish, showing normal photomicrograph of the 

hepatic lobule.The hepatocytes with normal nuclei 

(arrowhead) and the hepatic sinusoids in between the 

hepatocytes (arrow with tail); B: The liver of the fish 

induced with 2.50mg/l of SDS showing a partial 

discoloration of the hepatocytes, and distorted 

sinusoid (a); C: with 5.0mg/l of SDS, there was partial 
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degeneration of the hepatocytes (g), and conspicuous 

dark patches; D: 7.50mg/l of the SDS, severe 

disintegration and infiltration of the hepatocytes (k) 

and E: 10.0mg/l revealed severe desquamation and 

loss of nuclei in the hepatocytes (r). (H & E stain x300) 

Fish treated on day 30 with the same concentrations as 

on day 2 revealed distinct and more severe reactions in 

the liver. Figure 4B1 shows that at 2.50mg/l, there was 

significant vacuolar degeneration, dilatation, and 

congestion in the sinusoid. The liver of the fish 

displayed severe cholangitis and hepatocyte 

degeneration when the dose was raised to 5.0 mg/L 

(Figure 4C1). Hepatocyte necrosis and perivascular 

inflammatory infiltration can be seen in the fish liver at 

7.50mg/L SDS (Figure 4D1), and at 10.0mg/L SDA 

(Figure 4E1), delimiting the cords of hepatocytes and 

huge well-demarcated fatty vacuoles may be seen. 

 

 
 

 

Figure 4: photomicrograph on day 30; A1; Control fish’s 

liver showing normal hepatic lobule, and the  

hepatocytes with normal nuclei and the hepatic 

sinusoids in between the hepatocytes; B1:  The liver of 

the fish induced with 2.50mg/l of SDS showed vacuolar 

degeneration (β), dilation, and congestion of sinusoid 

(₱); C1: with 5.0mg/l of SDS, there were intensive 

cholangitis and hepatocyte degeneration (ώ); D1: 

7.50mg/l of  the SDS, hepatocyte necrosis (ἀ) and 

perivascular inflammatory infiltrate (Ω), and E1: 

10.0mg/l revealed delimiting the cords of hepatocytes 

(@), and large well-demarcated fatty vacuole (Ϫ). (H & 

E stain x300) 
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4. Discussion 
Besides playing a role in DNA and protein synthesis, 

GSH also scavenges reactive oxygen species (ROS). It 

was previously believed that maintaining adequate 

quantities of enzymes' reduced forms of thiol groups (-

SH) was GSH's primary role [32, 33]. A dose- and time-

dependent reduction in GSH activity was seen in this 

investigation after exposure to SDS. Organophosphate 

methyl parathion was shown by Monteiro et al.33 to 

reduce glutathione (GSH) and glutathione peroxidase 

(GTPase) in all Byrcon cephalus tissues.  

Similarly, rainbow trout treated with CPF showed very 

minor reductions in the effects of OP oxidative stress, 

supporting the findings of the current investigation. OP 

pesticides, like those used in our study, decrease 

antioxidant enzymes [34,35], leading to free radical 

production and oxidative stress. Low GSH levels have 

been linked to elevated oxidative stress and lipid 

peroxidation [36]. While GSH decreased in Prochilodus 

lineatus exposed to Roundup® (glyphosate-based 

herbicide), Modesto and Martinez [37] finding is 

contrary to our findings  

Because peroxidases are enzymes that reduce different 

types of peroxides to the corresponding alcohols, 

malondialdehyde (MDA) levels have been used as a 

potent marker for LPOs. Several authors have shown 

that MDA production rises in the presence of 

pollutants, supporting our findings []38,39]. Patrick [40] 

opinion, based on his study of free radicals and 

antioxidants in lead poisoning etiology and treatment, 

is also congruent with our findings.  

In this inevestigaton, the fish had more MDA in their 

blood, which may have been accompanied by a lower 

amount of GSH enzymes. This oxidative attack might 

cause damage to the fish's liver and kidneys. The 

established ability of SDS to generate oxidative stress is 

linked to elevated levels of malondialdehyde (MDA) in 

the serum of the fish. Our study confirms previous 

research showing a positive correlation between 

exposure duration and dose and MDA levels. We can 

establish a principle here: the toxicity of SDS to aquatic 

organisms was affected by its dosage, duration of 

exposure, and the animal's access to and dispersion of 

the chemical. 

Toxic substances can be broken down in the liver, but if 

there are too many of them, the liver's regulatory 

mechanisms will be overworked, and the liver's 

structures might be damaged. Since the liver is the 

metabolic centre for the detoxification of toxicants and 

has a greater capacity for absorbing aquatic residues, it 

was discovered by [41, 42] that it was 

disproportionately damaged compared to other fish 

tissues. 

In this study, subacute exposure to sodium dodecyl 

sulphate caused significant histopathological changes 

in the liver tissues of C. gariepinusi, including 

hepatocyte discoloration, distorted sinusoid, partial 

degeneration of the hepatocytes, and conspicuous 

dark patches; hepatocyte disintegration and 

infiltration; severe desquamation loss of nuclei, 

vacuolar degeneration; sinusoidal dilation and 

congestion. The intensity of these changes varied with 

both dosage and length of exposure. An inflammatory 

process that impedes the passage of portal venous 

blood could be responsible for sinusoid dilation [43, 

44]. Necrosis in parenchymal tissues was induced by 

contaminated water with heavy metals from three 

different locations of Al-Hassa irrigation, as was found 

by Vasanthi et al. [45] in the case of Mugill cephalus due 

to heavy metal pollution in Ennore Estuary, and by 

Abdel-Moneim et al. [46] in Orechomius niloticus. 

Individual exposure to a low dose of malathion (0.4 

mg/L; 1/20th of 96-h LC50 value) for the different 

durations (1, 4, 8, 12 days) resulted in vacuolization in 

cytoplasmic, degeneration, and infiltration of 

lymphocytes in hepatic tissue, as reported here and by 

Bharti and Rasool [47] in fish C. punctatus. 

Degeneration, vacuolization of hepatocyte cytoplasm, 

and atrophy of liver cells were observed in C. punctatus 

after 4 days of exposure to 0.8 mg/L of malathion, as 

reported by Magar and Shaikh [48]. They hypothesized 

that an imbalance between hepatocytes' rates of 

synthesis and release may cause vacuolization. 

Additionally, Tchounwou et al. [49] state that toxicants 

induce the generation of free radicals that destroy the 

vital macromolecule constituents of the cells, and so 

the only reflections of the toxic effect of contaminants 

are alterations in hepatocytes of organisms. 

5. Conclusion 
The population at large does not realize that they may 

be harming local water sources by washing their 

automobiles. Stormwater is not purified before being 

dumped into local waterways, unlike sewage water. 

Streets and driveways are the sources of the filthy 

water from vehicle washing that ends up in waterways. 

Even though washing one car may not seem like a big 

deal, the cumulative effects of car washing create 
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serious problems for the lakes, creeks, and streams in 

our area. The sediments and water quality that are 

impacted by car washing are the aquatic ecosystems. 

Several pathological changes were observed in C. 

gariepinus, and the results showed that Sodium 

Dodecyl Sulphate depleted glutathione (GSH), 

increased malondialdehyde (MDA) activity, and so on. 

Charitable car washes that are less harmful to the 

environment by not dumping wash water directly into 

storm drains but instead into the sanitary system or 

surrounding landscaping should be revitalized. 
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