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ABSTRACT

The study aimed to investigate the impact of petroleum contamination on the weight and glucose levels of African catfish (Clarias gariepinus). The experiment
involved introducing African catfish into large plastic containers filled with water, into which varying concentrations of crude oil (0.000%, 0.003%, 0.006%, and
0.01%) were added as contaminants. Weekly measurements of the fishes' weights were taken and recorded throughout the duration of one month. At the end of the
month, the fishes were euthanized, and blood glucose levels were promptly assessed using a glucometer. The results indicated that higher levels of petroleum
contamination in freshwater were associated with slower weight gain in African catfish (Clarias gariepinus). Additionally, it was observed that as the level of
petroleum contamination increased, the glucose concentration in African catfish also increased, suggesting that petroleum may induce a hyperglycemic condition
in these fish. The study concluded that since glucose plays a crucial role as a fuel for various tissues in fish, including the brain, gills, erythrocytes, and gonads,
efforts to address environmental pollution that could affect glucose metabolism in freshwater fishes should be prioritized.

INTRODUCTION

Crude oil and its derivatives stand as the primary energy source in contemporary society, constituting approximately 41% of the global energy demand,
which was recently estimated at 8,677 million tons (IEA, 2012). Classified based on their predominant hydrocarbon composition, crude oil varieties range
from light to heavy, encompassing aromatic compounds with one benzene ring, polynuclear aromatic compounds with multiple benzene rings, and
aliphatic-rich compounds with long or short chains (Marchand et al., 2002). Additionally, petroleum may contain sulfur, nitrogen, oxygen, as well as
trace metals like nickel and vanadium (Marchand et al., 2002). Environmental catastrophes worldwide often stem from petroleum exploration and
associated activities such as transportation (Wang and Fingas, 2003), with the severity of an oil spill's consequences contingent upon the oil type and
quantity involved (Marchand et al., 2002), alongside the organisms affected and their exposure routes to petroleum (Silva et al., 2009; Smit et al., 2009).
Literature suggests that oil spills typically lead to widespread ramifications like biodiversity loss and disruptions to ecosystem services (Antonio et al.,
2011).

In aquatic environments, petroleum undergoes various physical and chemical transformations generating a water-soluble fraction (WSF) rich in polycyclic
aromatic hydrocarbons (PAHSs), BTEX compounds (benzene, toluene, ethylbenzene, and xylenes), phenols, nitrogen and sulfur-containing heterocyclic
compounds, and heavy metals (Pérez-Cadahia et al., 2004). The WSF poses risks to aquatic organisms by compromising their physiological functions
and perpetuating chemical dissemination throughout the food chain (Pérez-Cadahia et al., 2004). Consequently, under petroleum contamination,
ecological interactions across trophic levels can escalate the impacts from individual organisms to community and ecosystem structures and functions
(Peterson et al., 2003).

Despite the increasing number of ecotoxicological studies on aquatic organisms (Weber et al., 2013), the assessment of petroleum toxicity on apex
consumers remains an underexplored area. Fish species, being integral to all trophic levels in aquatic food webs, play vital roles in nutrient cycling and
energy transfer within marine and freshwater ecosystems (Vanni, 2002). The limited mobility of sedentary fish species inhabiting hydrologically isolated
environments heightens their susceptibility to environmental contamination. Therefore, understanding the impacts of WSF on consumers is pivotal for
predicting contamination effects on aquatic food webs (Van der Oost et al., 2003).

Given the significant challenge of oil pollution in Nigeria, particularly in the Niger Delta region, there is a pressing need for pertinent research to explore
the repercussions of petroleum pollution on freshwater fish. This study aims to assess the influence of crude oil contamination on the growth of African
sharp-toothed catfish while evaluating its effects on plasma glucose concentration.
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METHODOLOGY

Sample collection

African sharp-tooth catfish (Clarias gariepinus) were acquired as a unified group from a local market in Oghara, Delta State, Nigeria. Any fishes
displaying injuries or signs of weakness were excluded from the study.

Determination of weight, and glucose level

The catfish were placed into large plastic containers, and varying concentrations of crude oil (0.00%, 0.003%, 0.006%, and 0.010%) were added as
contaminants to the water-filled containers. Weekly weight measurements of the fishes were taken and documented. After one month, the fishes were
euthanized, and their blood glucose levels were promptly assessed using a glucometer.

Result and discussion

Table 1.1 Effect of Petroleum Contamintion on the initial weight and percentage increase in the weight of African cat fishes after intoxication for a period
of one month

Concentration of contaminant( %v/ml) Initial weight (g) % increase in weight =
(final-initial) x 100
Final
0.000% 155 31.2%
0.003% 18.0 22.7%
0.006% 16.5 28.5%
0.01% 17.1 -

Result is expressed in mean of +SD of three determinations
a= value significantly lower than those of control at p< 0.05
b= value significantly higher than those of control at p<0.05
n= number of fishes used per essay

Table 2.0 Effect of Petroleum Contamination on Glucose concentration of African cat fishes for intoxication after a period of one month

Concentration of contaminant Glucose concentration mg/dl
Result is
0.000% 110.3+6.35
0.003% 155.7+28.1°
0.006% 176.3+10.4°
0.01% .

expressed in mean of +SD of three determinations
a= value significantly lower than those of control at p< 0.05
n= number of fishes used per essay

b= value significantly higher than those of control at p<0.05

DISCUSSION OF RESULTS

From the data presented in Table 1.1, it is evident that the control group exhibited the highest percentage increase in weight (31.2%) compared to the
groups exposed to 0.003% (22.7%) and 0.006% (28.3%) crude oil contamination. Following two weeks of exposure, African catfish subjected to 0.01%
crude oil contamination experienced mortality. This observation suggests that higher levels of petroleum contamination in freshwater are associated with
reduced weight gain in African catfish.
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Additionally, the data in Table 2.0 reveals that the group exposed to 0.000% crude oil had the lowest glucose concentration compared to the groups
exposed to 0.003% and 0.006% (with glucose concentrations of 110.3 mg/dl, 155.7 mg/dl, and 76.3 mg/dl, respectively). As the level of petroleum
contamination increased, the glucose concentration in African catfish also rose, indicating a potential induction of hyperglycemia by petroleum.

While fish generally exhibit tolerance to hyperglycemia without displaying typical diabetic symptoms, recent studies have shown that hyperglycemia in
certain fish species can lead to retinopathy and increased glycosylated hemoglobin, similar to diabetic patients. These findings align with previous research
by Antonio et al. (2011), which highlights the extensive consequences of oil spills, including loss of biodiversity, reduced weight gain, and hyperglycemia
in African catfish.

CONCLUSION

Glucose serves as a vital energy source for various tissues in fish, encompassing critical organs such as the brain, gills, erythrocytes, and gonads. A
pertinent concern arises regarding the potential impact of environmental pollution on glucose metabolism in freshwater fish. The findings suggest that
contamination from crude oil could potentially trigger hyperglycemia in fish and hinder their growth, as observed in African catfish. Such repercussions
could extend to the broader ecosystem, potentially leading to the extinction of certain African fish species. Resolving this issue is imperative to safeguard
the ecological balance of freshwater habitats.
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