Abstract

A rapid increase in the use of pesticides has led to the indiscriminate discharge of these
pesticides into the aquatic environment, and this has, in turn, created adverse effects on the
aquatic organisms. Contaminants such as tobacco leaf dust released from agricultural farm
lands into the water bodies induce changes in the hormonal levels in fish. The toxic effect of
Tobacco leaf dust and the ameliorative properties of pawpaw leaf were therefore investigated.
Juveniles of Heteroclarias were exposed to lethal concentrations (0.00 mg/L., 10.00 mg/L, 15.00
mg/L, 20.00 mg/L and 25.00 mg/L) of tobacco effluent under static renewal bioassay with
continuous aeration for 96 hours. The 96-hour LC50 value was determined as 23.05 mg/L. The
fish were fed on a diet with varying percentage inclusion of pawpaw leaf (0.0%, 10.0% and
20.0%) for the period of 28days to ameliorate the toxicity. After the experiment, the fish were
sacrificed to collect blood and brain for hormonal assay. There was a significant (P < 0.05)
reduction in the growth and reproductive hormones in both the blood and brain of fish exposed
to both acute and chronic concentrations of Tobacco leaf dust. The group fed on a diet
supplemented with 20% pawpaw leaf recorded an increase (p < 0.05) in the hormones. This
result indicated that 20% pawpaw leaf is capable of neutralising the toxic effect of Tobacco leaf
dust on growth and reproductive hormones in Heteroclarias.

Introduction

Fish is one of the most important vertebrates serving as food to man. Fish is among the
healthiest foods on the planet. It is loaded with very high nutrients, including high-quality
proteins, iodine and various vitamins and minerals. It is also said to be the cheapest source of
protein for man. Water-soluble toxicants from industrial and municipal wastes leached into soils,
and the atmosphere have rapidly transferred into water bodies. Uptake of such toxicants by
aquatic organisms like fish may be followed by metabolism of the toxicants into more toxic
derivatives. They thus act as toxicant amplifiers, making the toxicants available to predators at
dangerously high costs.

Several cases of pollution in fish and fish consumers have been reported. The term pollution
broadly refers to any undesirable change in the natural quality of the environment brought about
by physical, chemical or biological factors. Pollution of aquatic systems by large amounts of
waste material that negatively modify the water is termed aquatic pollution. This type of
ecological deprivation occurs when harmful pollutants are directly or indirectly discharged into
aquatic systems without removal of harmful substances. Aquatic pollution leads to the suffering
of organisms and vegetation that survive in water, including fish and amphibians. The main
sources of aquatic pollution include industrial wastes, mining activities, sewage and wastewater,
marine dumping, burning of fossil fuels, accidental oil leakage, global warming, atmospheric
deposition, pesticide application during agricultural activities and urban development.



Fish are intimately associated with the aqueous environment; physical and chemical changes in
the environment are rapidly reflected as measurable physiological changes in fish (Omoregie,
1999). Fish species serve as a major test organism in ecotoxicological assessment because of
their major link to humans in the food chain. The African catfish Clarias gariepinus is one of the
commercially important species of fish for rapid aquaculture expansion in Nigeria and elsewhere
in the developing world. African catfish grow quickly, are omnivores, and are desirable as food;
they are a valuable species worldwide. They possess accessory air-breathing organs, which
enable them to tolerate adverse aquatic conditions where other cultivable fish species cannot
survive (Olatunde, 1983). It is widely cultivated and used as an experimental fish. Often, ponds
in which Clarias gariepinus is cultivated are infested with aquatic molluscs. Plant extracts are
useful for the control of water molluscs responsible for the transmission of water-borne disease
(Kela et al., 1989). Hybrid catfish is a hybrid of the African catfish Clarias gariepinus and
Heterobranchus bidorsalis. The success of Heteroclarias is attributed to its hybrid vigour, ability
to colonise the variety of habitués created by the formation of the lake (Olatunde, 1989). They
are omnivores which are desirable as food, thus are valuable species worldwide. They are one
of the commercially important species for rapid aquaculture expansion in Nigeria and elsewhere
in the developing world.

Pesticides are compounds which have biocide properties and are applied in order to kill or
control certain organisms and many others. Few are absolutely specific to their target
organisms, and many other species, including fish, may therefore be at risk because even
sub-lethal concentrations may significantly affect the physiological behaviours, nutrition and
reproductive function.

Botanicals are natural biocide (Burdhill, 1985) and their contamination of natural waters has
become inevitable in Nigeria because of the recent wide use of piscicidal plants like Blighia
sapida, Kigelia africana, Tetrapleura tetraptera, Raphia vinifera, Parkia biglobosa and
Tephorosia vogelli are frequently in use by the fisher folks because they are highly potent
(Fafioeye, 2001). The presence of these botanicals in high concentrations may have adverse
effects on aquatic organisms.

Water pollutants cause toxic effects that range from biochemical alterations in a single cell to
changes in organs and even the whole population of aquatic organisms (Bernet et al., 1999). As
the fish are considered as one of the bio-indicators of water contamination, the extent and effect
of pollution in them can be monitored by examining the sublethal indices or biomarkers.

The presence of tobacco leaf dust affects water quality parameters. Water quality parameters
such as temperature, dissolved oxygen, free carbon (IV) oxide, pH, alkalinity and conductivity
are parameters that are paramount to the many factors that affect fish health, growth and
reproduction (Camus et al., 1998 and Hill, 1955). Decreased temperature, CO2, pH, and
dissolved oxygen, as well as increased alkalinity and conductivity, occur as a result of the
presence of tobacco leaf dust in the aquatic environment, and this results in acidic conditions as
well as hypoxia-induced stress in the fish.



Hormones are chemicals synthesised and produced by the specialised glands to control and
regulate the activity of certain cells and organs. These specialised glands are known as
endocrine glands. These hormones are critical towards maintaining proper physiological
functions. These hormones include Follicle Stimulating hormone (FSH), Luteinizing hormone
(LH) and Prolactin (PRL), which are important pituitary hormones required for reproductive
processes in both males and females.

Carica papaya belongs to the family Caricaceae. It has been identified as a natural antioxidant,
and pawpaw leaves have been tested and found to contain essential ingredients capable of
enhancing feed intake, feed utilisation and suppression of pathogens’ growth.

Methodology

Experimental Setup

The test on the toxicity of tobacco leaf dust was performed on Heteroclarias from a commercial
fish farm. The fish were transported in a well-aerated plastic jerry can to the Department of
Zoology, University of llorin. They were acclimatised for 14 days in a plastic aquarium of 50-litre
capacity containing chlorine-free water. The water was changed every 24 hours, and the fish
were fed with standard feed daily.

Preparation of Stock Solution

Tobacco leaves were collected from a farm, sun-dried for 24 hours, and pounded into fine
powder. The stock solution was prepared by dissolving 2 kg of the powder in 10 litres of water,
left for 24 hours, and sieved to obtain a concentrated solution.

Water Quality Parameters

Biological oxygen demand, pH, temperature, conductivity, chemical oxygen demand, dissolved
oxygen, and turbidity were measured using standard equipment.

Ameliorative Agent

Pawpaw leaves were collected, washed, shade-dried, and ground into powder for incorporation
into fish feed.

Fish Feed Supplementation

Experimental diets were formulated using fish meal, toasted soya, maize, groundnut cake,
vegetable oil, DCP, vitamin C, salt, methionine, lysine, bone meal, and pawpaw leaf. Pawpaw
leaf was included at 0%, 10%, and 20%.

Acute Test



Six concentrations of tobacco dust (0—30 mg/L) were prepared for the 96-hour acute toxicity
test. Behaviour and mortality were observed, and hormones were later assayed.

Chronic Test

Fish were exposed to a 1/10 LC50 concentration for 28 days and fed diets with varying pawpaw
leaf levels. Water and toxicants were renewed daily.

Hormonal Assay

Blood samples were collected and analysed for LH, FSH, progesterone, and prolactin using EIA
methods.

Data Analysis

Data were analysed using ANOVA followed by Duncan multiple range test with SPSS.

Conclusion

The study revealed significant reductions in growth and reproductive hormones in both blood
and brain of Heteroclarias exposed to tobacco leaf dust under acute and chronic conditions.
Supplementation with 20% pawpaw leaf meal ameliorated these toxic effects significantly,
improving hormonal levels. These findings show that pawpaw leaf possesses strong
ameliorative potential against the toxic effects of tobacco leaf dust on hybrid catfish.
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