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Abstract

aquatic bodies and, subsequently, to human health.

Introduction

Water contamination has recently become a major issue in India
and other developing countries. Apparently, inappropriate chemical
disposal, such as the release of detergent wastewater, has led to
human and ecological disturbance in household and industrialized
areas. When employed with acidic or hard water, detergents can
froth. These are cleaning agents derived from synthetic organic
compounds [1,2]. Components of detergent such as bleach, filler,
foam, soil suspending substances, and other ingredients are
formulated to improve the cleaning action. Moreover, surfactants are
among the components found in commercial or domestic detergents
that are mainly responsible for cleaning activity [3]. These varieties

of surfactants and other ingredients are necessary to achieve high

On several enzymatic and protein activities, the toxicities of commercial detergent (Tide), a home washing product, were
examined in Asian snakehead fish (Channa punctatus). In a renewal bioassay process, fish were subjected to various detergent
doses for 4 days. Variation in protein and others enzymatic levels were ascertained by following the Biuret and Randox techniques,
respectively. The 96 h LC50 value was determined using the Finney probit approach. For a 96-hour acute bioassay test, the LC50
result was 0.0060 g/L. Serum aspartate transaminase (AST) in fish subjected to detergent increased significantly (p<0.05) from
89.55+4.25 to 108.15+2.10, while LFT globulin levels were 0.0024 g/L (2.25 +0.05) and 0.0048 g/L (2.40+0.10). Across all sub-
lethal values, there was a significant reduction in liver ALP (132+4.50 to 145+2.25), AST (87.10+3.25 to 81.25+2.95, and creatinine
(0.32+0.15 to 0.58+0.05). These results postulated that detergent has the possibility of causing negative effects and having a higher
influence on the wellness of fishes. Therefore, the contamination of various cleaning agents in an aquatic habitat may be harmful to
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solid adsorption coefficients because of their physico-chemical
characteristics [4]. Particularly, the molecules of surfactants attach
to the floating solids in aquatic bodies and become solid waste along
the water’s cycle with remediation facilities [5]. In both industrial
and household contexts, detergents are frequently employed to
wash oil-soiled materials, powerful machinery, automobiles, and
other equipment. Due to its frequently employment, detergent is
a persistent environmental pollutant [6,7]. Detergents, even those
that are biodegradable, are found to have toxic consequences and
out of osmoregulation homeostasis in aquatic life, particularly rider
present in quantity that are higher than the amount that is utilized
for metabolism [8]. Even these foreign substances could be more
persistent and mobile in soil and water, making them some of the
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most ubiquitous outdoor and aquatic pollutants [9]. The gills, liver,
kidney, skin, heart, and brain of aquatic bodies were all observed
to suffer significant harm as a result of the detergent-containing
effluents and discharges [10,12]. Previous research suggested
[13,14] that inflexible discharge of effluents or contaminants into
an aquatic ecosystem could reduce the concentration of dissolved
oxygen, which remained to impair respiration and threaten to
cause asphyxiation (which is an expression of unconsciousness
or mortality caused by the inability of blood to become properly
oxygenated in the lungs) and may eventually lead to organ geometric
deterioration, which includes liver dysfunction. Fish wellness is
crucial to living beings because fish are essential suppliers of lipids
and proteins for both domesticated organisms and mankind [15].
Throughout their life cycle, fish and other aquatic species may
be exposed to a wide variety of detergents and pesticides. Fish
can absorb various hazardous contaminants through their skin,
alimentary ducts, or gills [16,17]. Fish are extremely vulnerable to
environmental pollution of the water. Therefore, when pollutants
like detergents and pesticides reach the organs of fish, they might
considerably harm several physiological and biochemical processes
[18]. Therefore, the impact of detergents and pesticides on fish is
a major concern. Some earlier studies of household detergents on
aquaticbodieswerereported. Abbasetal. (2008) reported the severe
adverse effects of water contamination on the anatomy of fish [19].
Alterations in the activities of all enzymes in the liver and others
such as AST (aspartate transaminase), ALP (alkaline phosphatase),
and ALT (alanine transaminase) were observed. Traumatic tissue
damage of numerous kinds could result in profound consequences.
The presence of these hazardous substances has been reported to
interfere with biological and physiological processes; therefore, fish
undergo biochemical transformations to preserve homeostasis [20].
Long-term exposure of fish (Labeo rohita) to most toxicants was
also investigated and reported to interfere with protein metabolism
[21]. There are multiple possibilities for a reduction in total protein
in fish that are subjected to toxicant dosage, including a condition
of dehydration and a shift in water homeostasis, a disruption in
hepatic protein synthesis, or both [22]. Biocatalyst proteins and
hormones maintain every mechanism in the organism. A common
procedure to diagnose the health of an organ or cell is to examine
all types of biocatalyst proteins [23]. As mentioned earlier, fish
accepted essential foodstuffs since it contains both proteins and
fats for both domesticated animals along with humankind. They are
also frequently employed to assess the health of aquatic ecosystems.
Changes in physiological function after exposure to pollutants
like detergent serve as indicators of aquatic environmental
contamination [24]. Since Asian snakehead fish (ASHF) can survive
in both well-oxygenated and poorly oxygenated environments and
breathe in two modes, these are the most commonly utilized species
[25]. In order to evaluate the environmental impacts and stress
consequences of manmade causes affecting the physiological state
and health of aquatic mammals, fish physiology is an appropriate
technique [26]. The findings can provide valuable insights into the
potential risks of using household detergents (HHDs) in aquatic
environments and their impact on fish populations because of the

intimate relationship between fish circulatory systems and their
environment [27,28]. The potential for clinical diagnosis of fish
physiology provides insight into the effects of external adverse
circumstances and hazardous chemicals on the subjected fish.

Experimental
Specimen Collection

Healthy adult Asian snakehead fishes (AASHFs) were obtained
at Sultanpur’s local market in an unaerated container, with average
weightsof27.4+2.50t030.0+2.50 gand standard lengths of 14.5+0.5
cm, respectively. The AASHFs were given dry conventional fish meal
with 40% crude protein in proportion to 2.5% of their body weight
two times a day for the minimum 14-day acclimatization period.
The accessible nature of specimens, adaptation to lab settings, ease
of management, in-depth understanding of specimen physiology,
bio-relevance, and cost-effective considerations were all taken into
consideration while choosing AASHF [29].

Measurement of physico-chemical parameters of water

Using a multi-probe potable meter (Hanna Instruments), the
water’s physicochemical characteristics, including its temperature
(°C), pH, electrical conductivity (EC) (uS/cm), and total dissolved
solids (mg/L) were determined. A testing kit from (HI381; Hanna
Instruments) was used to measure alkalinity (ppm), and total
hardness (TH) (mg/L). Other parameters such as dissolved oxygen
(DO) and BOD were determined by methods described by APHA
[30].

Bioassay techniques

Five 50-L plastic jars were employed for the bioassay of acute
and sub-lethal toxicological experiments. Following an assortment
of sensitivity analyses, a stagnant renewal bioassay process [31]
was implemented, whereby the test medium was routinely replaced
at the same quantity of doses on a daily basis. To establish the
definitive amounts appropriate for assessing toxicants (HHD Tide),
primary experiments were conducted. Acute toxicity concentrations
ranged from 0.032 to 0.008 g/L, with control at 0.00 g/L. Whereas,
the three selected concentrations, viz., 12.00, 6.00, and 1.6 mg/L
were the fractions (1/5th, 1/10th, and 1/15th, respectively) of the
96 h LC50 value of the detergent. Sub-lethal values were as follows:
0.0048 g/L, 0.0024 g/L, 0.0016 g/L, and 0.00 g/L (control). 10
completely acclimatized samples and a similar number in control
experiments were maintained across all investigations.

Acquisition of Blood

In order to prevent or reduce handling stress, three specimens
were randomly selected from each of the tanks after 21 days and
carefully captured with a hand net. Using a clean piece of cloth, the
fluid and water inside the fish’s body were dried off. To enable a
better grip, the fish’s head was draped in a piece of cloth. The vein
that runs ventrally down the spinal column was needled with a 24G
hypodermic needle-equipped 1 mL sterile plastic syringe to collect
blood. Immediately, the blood was placed in EDTA-heparinized
vials for further analysis. The vials were further centrifuged at 3000
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rpm for 300 s to extract the serum, and they were then kept at -80°C
until further studies. The appropriate organs (liver and heart) were
swiftly removed from the fish after blood was collected in order
to put in order the post-mitochondrial fractions for the planned
biochemical and enzymatic studies [32].

Preparation of
fraction)

supernatants (post-mitochondrial

The heart and liver organs were promptly removed, sterilized
in a 1.15% KCI buffer that was ice-cold, wiped on filter paper,
and accurately measured. The tissues were then blended and
homogenized in four liters of homogenizing buffer (pH 7.4). Then,
the resultant supernatant was collected after being centrifuged at
3000 rpm for 10 min from homogenized tissues and kept at -20°C
for biochemical examination.

Examine of biochemical parameters

Proper well defined and standard methods were used for
evaluating albumin, creatinine, globulin, AST, ALT, ALP, glucose,
cholesterol, and total protein. In accordance with albumin’s
quantitative binding to the bromocresol green (BCG) indicator,
it was further quantified. Picric acid and creatinine react in
an alkaline solution to produce a colorful complex. This color
complex was used to determine the concentration of creatinine at
a wavelength of 490 (Agilent, Cary 60 UV-Vis Spectrophotometer).
The pyruvate hydrazone was produced by the reaction of ALT
and 2,4-dinitrophenyldrazine. AST produces oxaloacetate from
2,4-dinitrophenyldrazine. Both were further monitored with a
spectrophotometer at a wavelength between 530 and 550 nm
after 5 min in order to determine the ALT and AST concentrations,
respectively. Using p-nitrophenyl phosphate as a substrate, ALP
analysis was completed to measure the absorbance of the reaction
product at 405 nm. The biuret reaction was used to calculate total
protein. A violet-colored complex that was formed by combining
the amino-acid and peptides into solution having alkaline copper
sulphate was determined in comparison to a reagent blank, with
measurements collected between 530 and 565 nm [33,34].

Statistical analysis

Probit analysis was applied to examine toxicological
concentration data involving quantal response (mortality) for the
acute tests [35]. In this investigation, the LC50 and LCO indices
were calculated as lethal and sub-lethal concentrations. Confidence
limits were also involved by employing an ANOVA to see whether

there were any statistical differences in the composition of plasma

and enzymatic proteins. The significance threshold of 0.05 was
determined using the Duncan Multiple Ranges Test (DMRT).

Results

Temperature, pH, DO, conductivity, TDS, alkalinity, TH and
BOD all had mean values of 27+0.1°C, 7.58+0.1, 9.20+0.50 mg/L,
185+1.50 uSc/cm, 15 mg/L, 140 mg/L, 150 mg/L and 190.8+0.5
mg/L, respectively. During the bioassay, no negative behavior shifts
or fatalities were noticed in the control trial. In AASHFs that had
been exposed to HHD, various aberrant behavioral reactions were
noticed and stipulated. These reactions included restlessness,
repeated jumping and gasping for air, rapid direction changes while
moving, relaxing at the bottom, fading skin color, impairment of
equilibrium, and a slow start of passivity. The organisms lowered
their feeding as well. With higher concentrations, HHD becomes
more toxic. The 96-hour LC50 acute toxicity of 0.0060 g/L for
household detergent (tide) for fish was observed. Positive linear
regression was found in thelog of concentration and probit mortality
data (Table 1) (Figure 1). AASHF subjected to solution of HHD
having sub-lethal concentration of 0.004 g/L had blood ALP levels of
47.5+0.48 that were considerably lower (p<0.05) than those of the
control specimens, which had average values of 52.50+1.25 (Figure
2a). Additionally, there was a considerable reduction in the liver
ALP level of exposed AASHFs across all doses, from 132.33+4.50
to 145.40+2.50, compared to the averages of control experiments,
which had 154.00+13.00. In contrast to AASHFs in the control tank,
exposed AASHFs had not remarkable variations in their cardiac ALP
levels across all HHD doses. Although compared to the specimens of
control experiment, there was not remarkable difference in the ALT
levels of AASHFs’s serum, liver, or hearts after ASHs were subjected
to the different sub-lethal detergent doses (Figure 2b). There was a
substantial rise (p<0.05) in serum AST values with average values
ranging from 109.25+£3.50 to 111.25+3.75 across all concentrations
of exposed AASHF relative to control values of 89.55+4.25.
Additionally, cardiac AST levels significantly increased (p<0.05)
across all concentrations of exposed AASHF, with average values
ranging from 85.25+2.0 to 100.25+0.75 in comparison to control,
which had median values of 55.25+8.20 (Figure 2c). The liver AST
levels of exposed AASHF showed a substantial reduction (p<0.05)
across all sub-lethal detergent doses, with average values varying
from 87.10+3.25 to 84.10+£10.25 as compared to the control, which
had average values of 139.00+3.95 (Table 2). However, there was
actually no discernible change in the serum, liver, or heart’s total
protein content of AASHFs subjected to each of the sub-lethal
detergent doses (Figure 3).

Table 1: Probit transformation/analysis of mortality data of Asian Snakehead fish exposed to different concentrations of household

detergent (Tide)

SL Concentration of HHD (mg/mL), C, Log C, No if fish exposed No of fish dead % Kill Probit
1 0 0 30 0 0 0

2 30 1.47712 30 3 10 3.72
3 50 1.69897 30 9 30 448
4 70 1.84509 30 15 50 5

5 100 2 30 27 90 6.28
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Table 2: Biomarker enzymes (ALT, AST and ALP) in serum of AASHFs at different exposures to HHD and control experiments.

Serum
Concentration (mg/L)
ALT AST ALP
Control (0.00) 30.75+£0.33 89.55+4.25 52.50£1.25
4 29.85+0.89 109.25+3.50 47.50+0.48
6 31.50+0.89 111.25+3.75 53.30+1.50
12 28.25+1.50 108.15+2.10 54.40+2.40
Liver
Control (0.00) 32.50+£1.20 139.00+3.95 154.00+13.0
4 31.25+0.88 87.10+3.25 132.33+4.50
6 30.45+1.85 81.25+2.95 145.40+2.25
12 30.15+0.58 84.10+10.25 136.50+4.25
Heart
Control (0.00) 29.85+1.20 55.25+8.20 144.70+0.50
4 32.50+0.33 85.25+2.0 141.80+1.75
6 28.25+1.00 100.25+0.75 142.95+1.25
12 32.50£2.19 96.95+3.54 146.75+5.75
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Figure 1: Graph between the percent mortality of fish in 96 h vs. log of household detergent concentration
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Figure 2: Means and standard deviation of enzyme levels (p L) of Asian sneak head fishes exposed to various household
detergent concentration Tide and control experiment for 21 days (a) Alanine transaminase (ALT) level, (b) Aspartate
aminotransferase (AST) level, (c) alkaline phosphatase (ALP) level.
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There was a significant decrease in albumin levels in the serum
and liver of AASHFs subjected to each concentration of HHD;
however, no difference was observed for the heart (Figure 3a).
When compared to controls, which had average values of 1.95+0.10,
there was a significantly higher amount of liver globulin in the HHD-

exposed AASHF at sub-lethal doses 0f 0.004 g/L and 0.012 g/L with
average values of 2.25+0.05 and 2.40+0.10, respectively (Figure
3b). AASHFs subjected to all sub-lethal HHD doses had significantly
lower liver creatinine levels (from 0.32+0.05 to 0.58+0.05) (p<0.05)
than controls, which had median values of 0.66+ 0.15 (Figure 3c).
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Figure 3: Means and standard deviation of total protein levels (u L) of asian sneak head fishes exposed to various household
detergent concentration Tide and control experiment for 21 days (a) Albumin level, (b) Globulin, (c) Creatinine level, (d) Plasma
Protein

Discussion

In order to stabilize the organism under stressful circumstances,
the AASHF-body’s protective systems undergo modification [36].
Triglycerides and proteins are mobilized by stressed AASHFs to
fulfill their enhanced energy requirements as a consequence of
increased physical activity, biological transformation, and invasive
excretion [37,38]. The impediment of nerve signals between the
central nervous system Figure 4 and different beneficiary sites,
enzyme dysfunctions that may cause respiration centre depressive
symptoms or paralysis, and changes to metabolism or energy
routes that lead to a reduction in energy have all been linked to
disruptive behavior. The AASHFs in this study exhibited stressed
and disruptive behavior Table 3 which is a symptom of respiratory
distress and may be caused by the detergent’s impact on the gills.
This hypothesis and studies on the respiratory impairment of

AASHFs exposed to detergent are in line with those of [39-41]. The
hyperactivity seen in this study is most likely caused by metabolic
abnormalities that lead to energy depletion. It's plausible that
animals with higher metabolic rates would need more oxygen
and thus engage in more respiratory activity. The lethargy and
reduction in equilibrium noticed in the present research may be
triggered by the fish’s bodies losing energy as a result of being
exposed. Additionally, diarrhoea and loss of equilibrium might
be signs of difficulties with proper glucose metabolism, which
could be caused by enzyme dysfunction [42] reported that the
disruption of carbohydrate metabolism causes an energy deficit
those results in lethargy and a loss of equilibrium. Organisms that
are unable to withstand the toxic substance are put into a state
of unconsciousness and eventually die. It was shown that as the
detergent dosage was raised; the likelihood of fatalities significantly
rose. This is consistent with the findings of [43].

Table 3: Biomarker enzymes (Albumin, globulin, creatinine, and plasma protein) in serum, liver and heart of AASHFs at different

exposures to HHD and control experiments.

Concentration Serum
mg/L Albumin Globulin Creatinine Plasma Protein
Control (0.00) 3.10+0.25
3.61+0.35 0.59+0.10 6.72+0.50
4 2.55+0.75 3.55+0.55 0.65+0.20 6.10+0.75
2.25+0.40 3.80+0.50 0.78+0.10 6.10+0.50
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]

Asian smakebend fish
(Chamna punciate, Bloch 1793)

12 1.95+0.25 3.85+0.10 0.79+0.15 5.80+0.75
Liver
Control (0.00) 1.59+0.10 1.95+0.10 0.66+0.15 3.55+0.20
4 1.25+0.03 2.50+0.05 0.32+0.15 3.76+0.15
6 1.32+0.15 2.25+0.05 0.28+0.05 3.57+0.15
12 1.45+0.20 2.40+0.10 0.58+0.05 3.86+0.25
Heart
Control (0.00) 1.12+0.30 1.65+0.40 0.51+0.05 2.78+0.28
4 1.18+0.25 2.29+0.40 0.41+0.05 3.47+0.12
6 1.24+0.10 2.41+0.20 0.81+0.12 3.65+0.18
12 1.91+0.25 1.79+0.35 0.51+0.05 3.71+0.15
o Survival rate ||
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Figure 4: Graphical Abstract.

The presence of the non-plasma-specific enzymes ALT, AST,
and ALP in the blood may provide particular information regarding
organ failure since they are localized in the tissue cells of the liver,
heart, gills, kidneys, muscles, and other organs [44]. This study’s
observation of lower blood and liver AST levels in AASHFs that
exposed to HHD indicates lower demands for energy, amino acids,
and metabolic pathways [45] found that in Cyprinus carpio exposed
to diazinone, the reduction in ALT and AST activity in the detergent-
exposed fish validates these findings [46] observed that diazinone
significantly reduced the blood levels of the enzymes APT and
acid phophatase in Clarias gariepinus, although AST and ALT were
similar in fish subjected to control. The parenchymatous tissue
and skeletal muscles remain unharmed; therefore, a reduction in
the transaminases indicates there was not any tissue destruction;
however, there was a reduction in the rate of amine group exchange,
which ultimately lowers the rate of protein and carbohydrate
biosynthesis in AASHFs. The reduction in ALP levels in the liver of
HHD-exposed AASHFs may be associated with decreased glycogen
formation brought on by decreased metabolic requirements as well
aselectrolyticinstability brought on by excessive tissue dehydration.
The studies of Shaffi (1975) on the effects of starvation on tissues
and serum ALP of Heteropneustes auriculata are consistent with

this [47]. Albumin and globulin, two plasma proteins, play a crucial
role in the transport of nutrients from a portion of the body to
elsewhere. Because proteins are involved in enzymes, hormones,
and antibiotics, as well as osmotic pressure control and regulating
acid-base homeostasis, they have significant diagnostic importance
[48]. The amounts of total protein may rise, fall, or show no
discernible pattern. In this investigation, there was no discernible
difference between the HHD-exposed AASHFs and the control
group in terms of protein levels. The concentrations used and, most
likely, the exposure duration may help to explain this. The most
prevalent protein in plasma is albumin. It is produced in the liver at
a pace influenced by protein consumption and controlled by plasma
albumin levels. A reliable sign of the health of the glomerular and
other membranes is albumin. Its primary roles include acting as a
source of endogenous amino acids and transporting and storing a
wide range of ligands to maintain plasma oncotic pressure [49].
Additionally, proteins make up globulin, some of which the liver
and others the immune system produce. The subunits of globulin
are thought to be the source of practically all the immunologically
active proteins in the blood [50]. In general, it is believed that higher
innate immune responses are linked to increases in globulin levels
in fish [51). The study’s findings reveal a rise in the liver globulin

Citation: Preeti Singh*, Rakesh Kumar Pandey and Balendu Shekher Giri*. Toxicological Effect of Household Detergent on Protein Metabolism
in Asian Snakehead Fish. Mod App Matrl Sci 5(3)- 2023. MAMS.MS.ID.000214. DOI: 10.32474/MAMS.2023.05.000214

A


https://dx.doi.org/10.32474/MAMS.2023.05.000214

Mod App Matrl Sci.

Volume 5 - Issue 3

Copyrights @ Preeti Singh

levels of AASHFs subjected to HHD, which is a sign of the AASHF’s
immune system’s reaction to the toxin. An indicator of destruction
of the liver, renal acid, and muscle purine metabolism is creatinine.
In the present investigation, there was also discernible variation
in creatinine levels. Tilapia zillii treated with aluminium had a
higher creatinine level, according to Additionally, it was said that
glomerular insufficiency, an increase in the deterioration of muscle
tissue, or a problem with glucose metabolism might all lead to a rise
in creatinine levels.

Conclusion

Apparently, sub-lethal detergent doses can cause an assortment
of toxicological consequences in AASHF (Channa punctatus) in
the form of enzymatic degradation. It may be deduced that the
addition of detergent in aquatic environments might cause organ
and enzymatic destruction, which could render all living things in a
polluted environment susceptible to health issues and finally cause
mortality. The activities of enzymes can therefore be effectively
employed to assess the impact of detergent on the physiology of
fish under sub-lethal conditions prior to unanticipated mortality.
Any aberrant alterations in the physiology of aquatic species can be
easily recognized, and corrective action can be taken before the start
of epidemics if comprehensive environmental quality assessment is
made essential and continual water quality monitoring is carried
out.
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