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ABSTRACT

This study investigated the ameliorative properties of Blighia sapida extracts on the water quality pa-
rameters, liver, and gills of sub-adults of African catfish, Clarias gariepinus (185+2.87g) exposed to
kerosene-induced toxicity. The fish species were acclimatized for 14 days and the water was partially
replaced every 48 hours. The test organisms were fed with commercial pelletized fish feed (42% CP)
at 3% body weight twice per day throughout the acclimatization period. 189 pieces of the test animal
were randomly divided into nine groups (G) of seven fish each in plastic tanks containing 20L of
borehole water to which treatments were set up in triplicates: G1: control, G2: 100 ml kerosene, G3:
200 ml kerosene, G4: 100 ml kerosene + 50 mg/kg body weight (bwt) ethanol extract (EE), G5:
100ml kerosene + 100 mg/kg bwt. EE, G6: 100 ml kerosene + 150 mg/kg bwt. EE, G7: 200 ml kero-
sene + 50 mg/kg bwt. EE, G8: 200 ml kerosene + 100 mg/kg bwt EE, G9: 200 ml kerosene + 150
mg/kg bwt EE. The study was carried out for 28 days and the obtained water quality parameters
data were analysed using descriptive and inferential statistical tools. The results showed significant
(p<0.05) effect on the water quality parameters of total dissolved solids, hydrogen ion concentration,
electrical conductivity, dissolved oxygen, and temperature with increase in the volume of kerosene.
The histological examination revealed mild/severe vacuolar degeneration on the liver and gills of fish
exposed to varying volumes of the kerosene. However, B. sapida, ameliorated the toxic effects of the
kerosene in dose-dependent manner. Severe portal and central venous congestions were observed in
the organs, however, the severity of these congestions decreased with increase in the extract concen-
tration. The result indicated that B. sapida displayed ameliorative effects on sub-adults African cat-
fish, as such could be used to treat the fish species in the case of oil spillage.

Key words: Blighia sapida; Catfish; Kerosene; Vacuolar degeneration; Venous congestions; Water quali-
ty parameters.
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INTRODUCTION

African catfish Clarias gariepinus) is regarded
as a resilient fish species, due to the acces-
sory breathing organs that enable it to en-
dure poor water quality conditions (Fawole
et al., 2020). However, this fish species
could suffer the toxic effect of pollutants
leading to a compromise in the growth, sur-
vival and overall health in the aquatic habi-
tats. Pollutants from crude oil and its other
by-products could lead to an alteration in
the physical and chemical water quality pa-
rameters which is crucial for the health and
survival of fish species. African catfish in-
habit a variety of freshwater habitats, lakes,
rivers, confined culture systems, and other
natural bodies of water; this diversity ren-
ders them susceptible to the adverse effects
of persistent crude oil pollution (Orowe
and Ikponmwen, 2022). Moreover, inces-
sant oil spillage, oil exploration and other
related anthropogenic activities carried out
around natural water bodies is a significant
contributor to water contamination (Hader
et al., 2020; Madhav e# al., 2020). The crude
oil products which include gasoline, kero-
sene, propane, fuel oil, lubricating oil, wax,
and bitumen, are complex mixture of hy-
drocarbons (Ivon ez al, 2021) which could
pose detrimental effect on the health of the
aquatic flora and fauna.

Crude oil is an intricate amalgamation com-
prising numerous organic constituents, with
trace elements and hydrocarbons compris-
ing the majority (Kennedy 2015; Ylitalo ez
al., 2017). The toxicity of crude oil and its
effects on fish tolerance, survival, and phys-
iology have been documented in the litera-
ture (Abdel-Tawwab 2012; Umar ef a/. 2017,
Khursigara ez al, 2019). The toxicity of
crude oil can be attributed to polycyclic aro-
matic hydrocarbons (PAHs), which are con-
stituent compounds (Lee ef al., 2017; Arm-

strong et al., 2019). Diverse species of fish
exhibit heightened vulnerability to these
compounds within the aquatic context.
Moreover, the health, reproduction, and be-
haviour of fish are all negatively impacted by
oil exposure (Khursigara ez al, 2019). In-
stances of oil spills and contamination of
intertidal mangrove wetlands in Nigeria led
to significant losses of crabs, fish, and their
intertidal eggs, with the repercussions lasting
for multiple months (Akpofure ez al., 2000;
Aguigwo, 2002). Additional impacts on
aquatic environments encompass direct le-
thal toxicity, habitat modification that dis-
rupts biological processes, significant mortal-
ity rates of fish embryos, and sub-lethal dis-
turbances that disrupt physiological and be-
havioural activities, ultimately resulting in
mortality due to interference with feeding
and reproduction (Sumonu and Oloyede,
2006; Abdel-Tawwab, 2012; Umar e 4/,
2017; Armstrong et al., 2019; Khursigara ez
al., 2019 and Ivon et al., 2021). Consequently,
measures must be taken to mitigate the im-
pact of crude oil and its byproducts on
aquatic organisms.

Several researches have examined the mecha-
nism by which antioxidants or plant extracts
can mitigate the harmful effects of free radi-
cals. Moreover, plants hold significant socie-
tal value owing to the secondary metabolites
they produce, which are utilized as sources
of sustenance and medicine (Tapsell e al.,
2006; Oloyede et al, 2019; Onanuga and
Oloyede, 2021). B. sapida, a deciduous peren-
nial plant that is indigenous to the Guinean
forests of West Africa (Orwa et al., 2009).
The plant is utilized as an insecticidal agent
and has been reported to be effective against
cold, pain, and has emulsion properties
(Elizabeth ez al., 2012). In certain African
nations, the leaves of B. sapida (Ackee) are
incorporated into culinary preparations as
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vegetables. Other parts of Ackee plants
have been used for anti-malarial, sedative,
and analgesic properties (Burkill, 2000;
Hyde e al., 2002). Moreover, the results of
phytochemical analysis indicated the exist-
ence of flavonoids, polyphenols, and poly-
terpenes (Osuala, 2020). Additionally, Dor-
cas et al. (2017) reported the essential oil
compositions of the plant, which suggested
the existence of terpenes, while the pulver-
ized bark is applied topically for stimulating
effects. Fruits and root bark of B. sapida
were discovered to contain alkaloids, sapo-
nins, cardiac glycosides, reducing sugar, car-
bohydrates, flavonoids, phenol, and tannin
(Oyeleke et al., 2013; Dossou et al., 2014).
These bioactive components of B. sapida
pose therapeutic potentials that could ame-
liorate the effect of crude oil spills on
aquatic fish species that have not yet been
documented. Thus, this study was carried
out to determine the ameliorative effect of
B. sapida on Afrcican catfish exposed to ker-
osene induced toxicity under laboratory
conditions.

MATERIALS AND METHODS

Chemicals and reagents

Ethanol and anhydrous sodium sulphate
were purchased from BDH Chemical La-
boratory and Sigma Chemical Company,
London, England. All reagents used in this
study were of analytical grade. The crude
petroleum oil (kerosene) was obtained from
the Nigerian Independent Petroleum Com-
pany (NIPCO) fuelling station in Nigeria.

Collection and Preparation of Plant Ex-
tracts

Blighia sapida (KK.D. Koenig) stem-bark was
obtained from Sekona-Ede Road, Osun
State, South-Western Nigeria. The iden-
tification and authentication with specimen
number 17623 was done at the IFE Herbar-

ium, Department of Botany, Obafemi
Awolowo University, Ile-Ife, Nigeria. Pre-
pared B. sapida stem-bark was air-dried to
constant weight for two weeks and ground
into fine particles using an electrical blender.
Powdered plant material (1500g) was extract-
ed with 70%v/v ethanol. The extraction pro-
cess was allowed to stand for 72 h and there-
after sieved and strained with a muslin cloth,
followed by filter paper. The filtrate was con-
centrated using a rotary evaporator attached
to a vacuum pump. The extract was kept in
the refrigerator at — 4 °C for further analysis.

Collection of African Catfish

A total of 270 sub-adult African Catfish
(Clarias  gariepinus) with weight range of
185+2.87g were purchased from a reputable
local fish farm in Ijebu Ode, Ogun State,
Nigeria. The catfish were carefully transport-
ed in a 25L plastic container half-filled with
water around 0800h to the hatchery Unit,
University Fish Farm, Federal University of
Agriculture Abeokuta, Nigeria, where the
experiment was carried out. The fish species
were acclimatized for 14 days and the water
was partially replaced every 48 hours. The
test organisms were fed with commercial
pelletized fish feed (42% CP) at 3% body
weight twice (0900 and 1700h) per day
throughout the period of acclimatization.

Experimental procedure

The experimental procedures and protocols
used in this study conformed to the National
Institute of Health's (NIH) recommenda-
tions guide for the care and use of laborato-
ry animals. The ethical approval for the study
(reference number FUNAAB/COLVET/
CREC/2023/05/02) was obtained from the
Research Ethics Committee, College of Vet-
erinary Medicine, Federal University of Agri-
culture Abeokuta, Nigeria. A total number
of 189 pieces of the test animal were ran-
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domly divided into nine (9) groups (7 fish

in a group) in plastic tanks containing 100

and 200ml. each of kerosene dissolved in

20L of borehole water to which treatments

were set up in triplicates.

The groups were numbered as follows:

e G1 - (Positive Control) - No kerosene.

e G2 - (Negative Control 1) - 100ml ker-
osene.

e G3 - (Negative Control 2) - 200ml ker-
osene.

e G4 - 100ml kerosene + 50mg/kg bwt.

. ](E}]g- 100ml kerosene + 100mg/kg bwt.
. ](5}]2_ 100ml kerosene + 150mg/kg bwt.
. ](E}s - 200ml kerosene + 50mg/kg bwt.
. ](E}lg- 200ml kerosene + 100mg/kg bwt
. E}E- 200ml kerosene + 150mg/kg bwt.

The African Catfish (Clarias gariepinus) were
exposed to a toxicant (kerosene) for 28 days
after the acclimatization. During the period
of the experiment, African Catfish were
treated with B. sapida ethanol extract (EE)
and fed at 3% body weight. At the end of
the experiment, the animals were sacrificed,
livers and gills were excised and kept in for-
malin (10%) for histological observation.

Liver and Gill histology Examination

The histology of liver and gill was per-
formed according to the methods of Zhang
et al. (2017) and Okpoghono et al. (2018).
Smaller portions (5 mm) of the excised liver
and gill of the experimental fish was cut
and fixed in 10% formalin, dehydrated in
graded ethanol, cleared in xylene, embedded
in paraffin wax. From the sectioned tissues
on a rotary microtome, slides were prepared
and stained with haematoxylin and eosin for

observation under light microscopy.

Water Quality Analysis

The physical and chemical water quality pa-
rameters monitored during the experimental
period include electrical conductivity (EC),
hydrogen ion concentration (pH) total dis-
solved solids (TDS) temperature and dis-
solved oxygen DO. These were monitored
and recorded twice per day in S/m, mg/l,
degrees Celsius and mg/dl respectively using
a multi-parameter hand-held HANNA water
probe (HI-98199).

Data analysis

Data were subjected to statistical analysis.
The groups' mean * standard error was cal-
culated for each data and significant differ-
ences were evaluated using one-way analysis
of variance (ANOVA). Posthoc test analyses
were done using the Tukey multiple compari-
son test at 5% significance level, using the
GraphPad Prism 9 software.

RESULTS

Water Quality Parameters

The electrical conductivity was significantly
different between the treatments. EC ranged
from 0.17£ 0.04S/m in G9 to 0.29% 0.10S/
m in GO (Table 1). The highest (11.0% 0.09)
pH value was recorded in G6 while the low-
est (6.8% 0.10) was found in G3. Similar pH
values were recorded in G1 and G4. In a
similar vein, G9 had the lowest total dis-
solved solids (TDS) wvalue of 105.7%
0.33mg/1 while G8 had the highest (169.7+
0.37mg/1) TDS value, TDS values were sig-
nificantly different between the treatments.
The temperature value ranged from 30.7%
0.21°C in G2 to 33.9% 2.17°C in GO, with
similar temperature values in G4 and G5.
The dissolved oxygen levels varied notably
across the experimental groups, with values
ranging from 5.01+ 0.54 mg/dl to
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8.51£0.21mg/dl in G7 and G3 respectively.
There were no significant values in the dis-
solved oxygen found in G1 and G5 (Table

1.

Histopathology of Liver and Gill

The photographs of the livers and gills of
C. gariepinus in the control group displayed
normal architecture with no visible lesions
(Plate 1a G1 and Plate 2a G1). However,
photographs of the livers and gills of C.
gariepinus in the groups exposed to kerosene
result revealed mild to severe vacuolar de-

generation on the liver and gills of C. gariepi-
nus based on the volumes of kerosene (Plate
la, G2 and G3; Plate 2a, G2 and G3). Ex-
tract of B. sapida, ameliorated the toxic ef-
fects of the kerosene in dose-dependent
manner. Severe portal and central venous
congestions were observed in the organs, the
severity of these congestions decreased with
increase in the extract concentration. The
result indicated that B. sapida displayed ame-
liorative effects on sub-adults African cat-
fish, as such could be used to treat the fish
species in the case of oil spillage.

Table 1: Water Quality Parameters during 28 Days Exposure of sub-adults C.
gariepinus to kerosene and the treatment with B. sapida Stem-Bark extract

EC(S/m)  pH TDS (mg/L) TEMP(°C) (DO) (mg/

PARAMETERS dby

G1- (Positive Control) - No kerosene 0.19£0.00¢  7.020.06c  150.240.73¢ 31.7£0.03>  7.640.04b
G2 (Negative Control 1) -100ml kerosene. 02440015 7.840.03¢  118.1+1.58¢ 30.74021¢  5.740.33¢
G3 (Negative Control 2) - 200ml kerosene 0234000  6.8+0.10f  149.7419.03c 3152003 8514021
G4 - 100m] kerosene + 50mg/kg bwt. EE 02240.01c 724000 1625405 3214025 7.4520.13¢
G5 - 100ml kerosene + 100mg/kg bwt. EE 0.18£0.04¢  10.8£0.10>  162.740.33 32.0£0.06%  7.5620.12b
G6 - 100ml kerosene + 150mg/kg bwt. EE 0.29%0.100  11.0£0.09%  116.3%2.67 33.94217:  8.01£0.01
G7 - 200ml kerosene + 50mg/kg bwt. EE 021£0.02  10.8£0.03>  169.5+0.29% 31.6£0.15>  5.0120.54¢
G8 - 200ml kerosene + 100mg/kg bwt EE 0.20£0.03¢  10.7£0.03  169.740.37» 31.9740.18 554091
G9 - 200ml kerosene + 150mg/kg bwt. EE 0.17£0.044  10.6£0.13  105.740.33¢ 31.96£0.09>  6.11£0.114

G1: No visible lesions seen

G2: There is a mild diffuse vacuolation of
hepatocytes (arrows)
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G3: There is a severe diffuse vacuolar degen- G4: There is a severe portal and central venous

eration of hepatocytes (arrows).
Plate 1a: Photomicrograph of catfish liver section before and after exposure to
kerosene and treatment with ethanol extract of Blighia sapida

congestion (arrows).

G5: There is a severe vacuolar degeneration of

hepatocytes (arrows).
’ 43 B »

G8: There is a mild diffuse vacuolation of the

G7: Very mild diffuse vacuolation of hepato-
hepatocytes (arrows). hepatocytes (arrows)

cytes (arrows). hepatocytes (arrows)

Plate 1b: Photomicrograph of catfish liver section before and after exposure to ker-
osene and treatment with ethanol extract of Blighia sapida
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G9: There is a mild diffuse vacuolation of the hepatocytes (arrows).

Plate 1c: Photomicrograph of catfish liver section before and after exposure to
kerosene and treatment with ethanol extract of Blighia sapida

KEYS
G1 - (Positive Control) - No kerosene.

G2 - (Negative Control 1) - 100ml kerosene.
G3 - (Negative Control 2) - 200ml kerosene.
G4 - 100ml kerosene + 50mg/kg bwt. EE.

G5 - 100ml kerosene + 100mg/kg bwt. EE.
G6 - 100ml kerosene + 150mg/kg bwt. EE.
G7 - 200ml kerosene + 50mg/kg bwt. EE.

G8 - 200ml kerosene + 100mg/kg bwt EE.
G9 - 200ml kerosene + 150mg/kg bwt. EE.

G1: No visible lesions seen G2: There is a mild submucosal congestion
(arrows)

J. Nat. Sci. Engr. & Tech. 2025, 24: 41-55 47



M.B. ADEKOLA, A. O. AKINDE, O. C. OJELADE, S.A. OLURODE, S.A. ADELEYE, E.O. KEHINDE, B'T. ADEWALE, A.T. OSENI

G4: The secondary lamellae is severely
stunted (arrows)

Plate 2a: Photomicrograph of catfish gill section before and after exposure to
kerosene and treatment with ethanol extract of Blighia sapida

GS5: There is a mild submucosal conges-
tion (arrows)

G7: The secondary lamellac appear GS8: No visible lesions seen.
stunted (arrows)

Plate 2b: Photomicrograph of catfish gill section before and after exposure to
kerosene and treatment with ethanol extract of Blighia sapida
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G9: There is a mild submucosal congestion

Plate 2c: Photomicrograph of catfish gill section before and after exposure to
kerosene and treatment with ethanol extract of Blighia sapida

KEYS

G1 - (Positive Control) - No kerosene.

G2 - (Negative Control 1) - 100ml kerosene.
G3 - (Negative Control 2) - 200ml kerosene.
G4 - 100ml kerosene + 50mg/kg bwt. EE.
G5 - 100ml kerosene + 100mg/kg bwt. EE.
G6 - 100ml kerosene + 150mg/kg bwt. EE.
G7 - 200ml kerosene + 50mg/kg bwt. EE.
G8 - 200ml kerosene + 100mg/kg bwt EE.
G9 - 200ml kerosene + 150mg/kg bwt. EE.

DISCUSSION

Water quality maintenance is crucial for en-
suring the healthy and survival of aquatic
flora and fauna. Moreover, any alteration in
the water quality parameters poses a signifi-
cant threat to the existence of fish and oth-
er aquatic organisms (Idowu ez a/, 2019;
Olajuyigbe e7 al., 2020). An evaluation of
the physical and chemical qualities of the
water in the kerosene-induced experimental
tanks is very crucial, as they provide vital
information regarding the variations and

effects of the toxicant (kerosene) and B. sapi-
da ethanol extract at different concentrations
on experimental fish. Electrical conductivity
(EC) provides insights into the ion concen-
tration in water, which can be influenced by
contaminants like kerosene. In this study, the
electrical conductivity values were signifi-
cantly different between treatments. In addi-
tion, the EC values in G2 and G3 (negative
controls) were significantly different from
the EC values obtained in the positive con-
trol (G1), indicating potential disturbance
from kerosene exposure. G4 to G9Y treat-
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ments, with varying concentrations of B.
sapida exhibited EC levels that suggest po-
tential mitigation effects. For instance, high-
est EC value was recorded in 100 ml kero-
sene + 150mg/kg bwt. ethanol extract
(GO) probably as a result of the higher con-
centration of kerosene toxicity in combina-
tion with B. sgpida extract in this treatment
compared to the lower EC value recorded
in positive control group (G1) with no con-
centration of kerosene (Garg e¢f al, 2019;
Meng et al., 2020). However, the improved
EC values in treatments with B. sapida sug-
gests a promising ameliorative effect of
Ackee plant on the ion concentrations of
kerosene-induced toxicity in aquatic ecosys-
tems. The pH is a crucial parameter indicat-
ing the acidity or alkalinity of water. The
fluctuations of pH can impact aquatic eco-
systems and biological processes (Sultana e#
al., 2019). The pH value in 100 ml kerosene
+ 50mg/kg bwt. ethanol extract (G4) was
not significantly different from the pH val-
ue in G1 which was the positive control.
The observed pH values in 100 ml kero-
sene + 50mg/kg bwt. ethanol extract (G4)
to 200 ml kerosene + 150mg/kg bwt. etha-
nol extract (GY9) indicated a potential stabi-
lizing effect shortly after the toxicity expo-
sure. The recorded pH levels could poten-
tially be attributed to the synthesis of alka-
line metabolites in the treated water with
plant extracts. This is in contrast to the
findings of Effiong ez al. (2020), who re-
ported a decrease in pH upon utilizing stem
bark extracts of Ackee. The observed varia-
tion in this study might be attributed to the
different experimental fish species or rear-
ing environmental conditions. According to
Noga ez al. (1996), the optimal pH range for
freshwater fish is between 6.5 and 8.5.
However, the pH values obtained from this
study ranged from 6.8 to 11, suggesting B.
sapida's potential to buffer pH changes in-

duced by kerosene toxicity. In contrast to the
control groups (Negative and Positive), the
pH of the other treatments (kerosene + B.
sapida ethanol extract) differed significantly
from the control group. The concentrations
of the extracts exhibited a tendency toward
potential alkalinity. This phenomenon may
be ascribed to the synergistic influence of
kerosene and the ethanol extract of B. sapida.
A comparable pattern was documented by
Orowe and Ikponmwen (2022), who hypoth-
esized that this could be a result of carbonic
acid or its metabolites being deposited into
the medium by the catfish, in conjunction
with the catfish secreting mucus into the
aqueous environment as a means of survival.
The quantity of total dissolved solids or
salts, including anions, potassium, sodium,
and magnesium, is correlated with conduc-
tivity (Nadeem and Saeed, 2014). Total dis-
solved solids (TDS) represent the cumulative
concentration of dissolved substances in wa-
ter, reflecting pollution levels and water qual-
ity status. In the same way, the substantial
rise in conductivity observed in the bio-
‘augmentation group as opposed to the con-
trol group may have been influenced by by-
products of kerosene biodegradation in the
containers. TDS wvalues were significantly
different between the treatments. However,
groups of fish in 100 ml kerosene + 50mg/
kg bwt. ethanol extract (G4) to 200 ml kero-
sene + 150mg/kg bwt. ethanol extract (G9)
displayed improved TDS values which sug-
gest the phytoremediative potentials of B.
sapida to mitigate the pollutant-induced TDS
accumulation in the rearing water (Wu et a/
2021). It is well known that temperature sig-
nificantly affects biochemical processes such
as enzyme reaction, and immune response in
fish which can influence pollutant toxicity
(Islam ez al., 2022). There was no observed
disparity in temperatures between the nega-
tive controls and the positive control in the
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conducted study. This is in contrast to the
findings of Orowe and Ikponmwen (2022),
who observed a rise in temperature in treat-
ments that were subjected to different con-
centrations of crude oil. The temperature
measurements revealed that the concentra-
tion of the toxicant (kerosene) has a negligi-
ble impact on the quality of the water with-
in a relatively small range, suggesting that
the water remains stable despite the pres-
ence of kerosene. Nevertheless, the intro-
duction of B. sapida ethanol extract resulted
in a marginal rise in temperature with lim-
ited influence of B. sapida on the thermal
changes induced by kerosene. Although,
similar temperature values were observed in
100 ml kerosene + 50mg/kg bwt. ethanol
extract (G4) and 100 ml kerosene +
100mg/kg bwt. ethanol extract (G5) with
significant differences between treatments.
Potential causes for these variations include
metabolic alterations induced by kerosene
and B. sapida ethanol extract exposure. The
dissolved oxygen is an important determi-
nant of the respiration and survival rate of
aquatic animals including fish species in
their rearing systems. Dissolved Oxygen
(DO) is very sensitive to pollutants, includ-
ing kerosene. The DO wvalues recorded in
this study were significant between treat-
ments with similar DO values in Positive
Control (G1) and 100 ml kerosene +
100mg/kg bwt. ethanol extract (G5) which
suggest the ameliorative effect of the B.
sapida. The recorded higher DO values in
the groups exposed to B. sapida extracts re-
vealed the phytoremediation potentials of
Ackee plants to enhance the oxygen level in
contaminated water (Wang ¢ a/., 2021).

The histological analysis of gill and liver
tissues that had been exposed to a range of
toxins, including industrial contaminants,
pesticides, crude oil, and nanoparticles, un-

veiled significant to moderate damage to the
anatomical structures of these organs. The
amelioration of these altered or damaged
structures by B. sapida extracts may be as-
cribed to the antioxidant properties of the
extract, as reported by Adekola ez al. (2022).
In contrast to the negative control (100 and
200 mL/1 kerosene), which exhibits severe
diffuse vacuolar degeneration of hepato-
cytes, the histological examinations of fish
livers exposed to kerosene and treated with
ethanol extract of B. sapida revealed only
mild diffuse vacuolation of hepatocyte struc-
ture. Olajuyigbe ef al. (2020) observed com-
parable outcomes in their research examining
the impact of bioremediation on water quali-
ty for Nile tilapia (Oreochromsis niloticus) in the
presence of petroleum oil contamination. It
has also been documented that oil palm
fronds possess a protective effect against
crude oil damage in rats (Achuba, 2018). The
potential protective effects of these plant
extracts may be attributed to their ability to
eliminate free radicals. This is due to the fact
that the induction of oxidative stress is the
primary mechanism undetlying petroleum
toxicity, a process that has been documented
to be inhibited by a range of substances pos-
sessing antioxidant properties (Hamzah ef al,
2013; Dossou e# al., 2014; and Oloyede e a,
2023). Adekola et al. (2020) identified bioac-
tive components in the ethanol stem-bark
extract of B. sapida that possess antioxidant
properties. These components potentially
serve to mitigate the detrimental effects of
petroleum contamination on cells. In con-
trast to the negative controls, the histology
of the gill structure of fish in the treated
groups revealed only mild sub-mucosal con-
gestion and no visible lesions in some
groups, whereas the gill structure of fish in
the kerosene group exhibited mild sub-
mucosal congestion and a severe erosion of
the secondary lamellae. Olajuyigbe e 4.
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(2020) and Ogunsuyi ef al. (2019) docu-
mented comparable outcomes in their in-
vestigations, which involved the exposure
of Nile tilapia and Clarias gariepinus, respec-
tively, to crude oil and nanoparticles. Ac-
cording to Abdel-Moneim et al. (2010),
there is a significant correlation between the
presence of lesions in fish tissues and oxi-
dative stress, free radical production, enzy-
matic inhibition, and cell membrane integri-
ty impairment.

CONCLUSION

The findings of this study provided addi-
tional support for the toxic impact of kero-
sene exposure on fish through the abnor-
mal histology of the liver and gills of the
pollution groups. Conversely, the treated
groups, which received an ethanol extract
of Blighia sapida, exhibited minimal or no
lesions. This provides a more comprehen-
sive understanding of the protective effect
of the plant extract in mitigating the toxici-
ty of crude oil on fish, the effect which has
been attributed to the antioxidant properties
of the extract.

Conflict of Interest
The authors declare that they have no con-
flict of interest.

Acknowledgement

This research was supported by the Tertiary
Education Fund (TETFUND), under the
2023 Institutional Based Research (IBR)
grant number FUNAAB/DRIP/40).

REFERENCES
Abdel-Moneim, A. M., Essawy, A. E., El
-Din, N. K. B., El-Naggar, N. M. 2016.
Biochemical and histopathological changes
in liver of the Nile tilapia from Egyptian

polluted lakes.  Toxicology and Industrial
Health 32(3): 457-467.

Abdel-Tawwab, M. 2012. Chronic effect
after acute exposure to commercial petrole-
um fuels on physiological status of Nile ti-
lapia, Oreochromis niloticus (L.). International

Agunatic Research 4(1): 11.

Achuba, E 1. 2018. Powdered Oil Palm
(Elaesis guineensis Jacq) leat as remedy for hy-
drocarbon induced liver damage in
Rats. Nigerian Journal of Pharmacentical and Ap-
plied Science Research 7(3): 89-95.

Adekola, M. B., Areola, J. O., Omisore,
N. O., Asaolu, FE. T., Ogunleye, S. G,,
Apalowo, O. E., Babalola, O. O. 2020. Sub
-chronic toxicity study of ethanol stem-bark
extract of Blighia sapida (Sapindaceae) in
wistar rats. Heliyon 6: 1-0.

Adekola, M. B., Areola, J. O., Fagbohun,
O. E, Asaolu, F. T., Ogundepo, G. E,,
Fajobi, A. O., Babalola, O. O. 2022. In-
vitro antioxidant and anti-inflaimmatory ac-
tivities of ethanol stem-bark extract of
Blighia sapida KD Koenig. Journal of Pharma-
centical Analysis 12(2): 350-354.

Aguigwo, J. N. 2002. The toxic effect of
cymbush pesticide on growth and survival of
African  catfish, Clarias gariepinus
(Burchell). Journal of Aquatic Sciences 17(2): 81-
84.

Akpofure, E. A., Efere, M. L., Ayawei, P.
2000. Integrated grass root post impact as-
sessment of acute damaging effects of con-
tinuous oil spills in the Niger Delta. 4 paper
report on oil spillage in the Niger Delta.

Armstrong, T., Khursigara, A. J., Killen,
S. S., Fearnley, H., Parsons, K. ]J.,
Esbaugh, A. J. 2019. Oil exposure alters
social group cohesion in fish. Scentific re-
ports, 9(1): 13520.

J. Nat. Sci. Engr. & Tech. 2025, 24: 41-55

52



AMELIORATIVE EFFECT OF BLIGHILA SAPIDA (K.D. KOENIG) EXTRACTS ON WATER...

Burkill, H. M. 2000. Useful plants of West
Tropical Affrica. 2nd ed. Vol. 5, Families S-
Z, United Kingdom, Royal Botanic Gar-
dens, Kew, Richmond, 686.

Dorcas, O. M., Usman, Z. F., Oludoyin,
A. A, Clement, O. A. 2017. Essential oil
compositions of leaf, stem-bark, stem, root,
flower, and fruit with seed of Blighia unijuga-
ta Baker (Sapindaceae). African Journal of
Pharmacy and Pharmacology 11(7): 108-119.

Dossou, V. M., Agbenorhevi, J. K,
Combey, S., Afi-Koryoe, S. 2014. Ackee
(Blighia sapida) fruit arils: Nutritional, phyto-
chemicals and antioxidant properties. Inter-
national Journal of Nutrition and Food Sciences 3
(6): 534-537.

Effiong, M. U.,, Sunday, E. A,, Ella, F. A.
2020. Haematological Studies of Clarias
gariepinus Exposed to Ethanolic Stem Bark
Extracts of Ackee, Blighia sapida. Asian
Journal of Fisheries and Aquatic Research 6(1):
21-27.

Elizabeth, N., Amusa, S. A., Nilza, J. S.
2012. Physico-chemical properties of Blighia
sapida (Ackee) oil extract and its potential
application as emulsion base. African Journal
of Pharmacy and Pharmacology 6(3): 200-210.

Fawole, F. J., Adeoye, A. A., Tiamiyu, L.
0., Ajala, K. I., Obadara, S. O., Ganiyu,
I. O. 2020. Substituting fishmeal with Her-
metia illncens in the diets of African catfish
(Clarias gariepinus): Effects on growth, nutri-
ent utilization, haemato-physiological re-

sponse, and oxidative stress bi-
omarker. Agnaculture 518: 734849.

Garg, S., Smith, B. P.,, Chowdhury, S. R.
2019. Electrical conductivity of water and
soil: A review. Geoderma, 342: 58-70.

Hider, D. P, Banaszak, A. T., Villafafie,
V. E., Narvarte, M. A., Gonzalez, R. A.,
Helbling, E. W. 2020. Anthropogenic pol-
lution of aquatic ecosystems: Emerging

problems with global implications. Scence of
the Total Environment 713: 136580.

Hamzah, R. U., Egwim, E. C., Kabiru, A.
Y., Muazu, M. B. 2013. Phytochemical And
Invitro Antioxidant Properties of the Meth-
anolic Extract of Fruits of Blighia sapida, 1/i-

tellaria paradoxa and Vitex doniana. Oxidant and
Antioxidant in Medical Science 2(3): 217-223.

Hyde, M. A., Wursten, B., Ballings, P.,
Coates Palgrave, M. 2002. Flora of Zimba-
bwe: species information: Blighia unijugata.
CITIS Harare: 317-318.

Idowu, A. A, Soetan, M. O, Akinde, A.,
Popoola, O. C. 2019. Effect of Ewuphorbia
hirta leaf extracts on histopathology of juve-
nile Clarias gariepinus. Nigerian Journal of Ani-
mal Science. 21 (1): 96-109.

Islam, M. J., Kunzmann, A., Slater, M. J.
2022. Responses of aquaculture fish to cli-
mate change induced extreme temperatures:
A review. Journal of the World Aquaculture Soci-
ety, 53(2): 314-366.

Ivon, E. A., Sanusi-Jadesola, F. O., Edu,
N. E., Anyanwu, C. O., Ubi, G. M., Od-
um, E. I. 2021. Measurement of Sub-Lethal
Toxicity and Effect of Kerosene Pollutant
on Hematological Profile of African Catfish

(Clarias gariepinus). Annnal Research and Review
in Biology 36: 1-17.

Kennedy, C. J. 2015. Multiple effects of oil
and its components in fish. Impacts of oil spill

disasters on marine bhabitats and fisheries in North
America, 1st Edn, 3-34.

J. Nat. Sci. Engr. & Tech. 2025, 24: 41-55

53



M.B. ADEKOLA, A. O. AKINDE, O. C. OJELADE, S.A. OLURODE, S.A. ADELEYE, E.O. KEHINDE, B.T. ADEWALE, A.'T. OSENI

Khursigara, A. J., Ackerly, K. L.,
Esbaugh, A. J. 2019. Oil toxicity and im-
plications for environmental tolerance in

tish.  Comparative Biochemistry and Physiology
Part C: Toxicology and Pharmacology 220: 52-61.

Lee, C.E., Remfert, J.L., Opgenorth, T.,
Lee, K.M., Stanford, E., Connolly, J.W.,
Kim, J., Tomke, S., 2017. Evolutionary
responses to crude oil from the Deepwater
Horizon oil spill by the copepod Eurytemora
affinis. Ewvolutionary Applications 10(8): 813-
828.

Madhav, S., Ahamad, A., Singh, A. K,,
Kushawaha, J., Chauhan, J. S., Sharma,
S., Singh, P. 2020. Water pollutants:
sources and impact on the environment and
human health. Sensors in water pollutants moni-

toring: Role of Material pp. 43-62.

Meng, X., Zhang, J., Zhou, J., An, W.
2020. Spatial and temporal variations of
electrical conductivity in rivers: Influencing
factors and implications. Water 12(3): 774.

Moya, J. 2001. Ackee (Blighia sapida) poi-
soning in the Northern Province, Haiti,
2001. Epidemiological Bulletin, 22(2): 8-9.

Nadeem, S. M. S., and Saeed, R. E. H.
A. N. A. 2014. Determination of water
quality parameters of water supply in differ-
ent areas of Karachi city. European Academic
Research 1(12): 6030-6050.

Noga, E. ]J., Khoo, L., Stevens, J. B.,
Fan, Z., and Burkholder, J. M. 19906.
Novel toxic dinoflagellate causes epidemic
disease in estuarine fish. Marine Pollution Bul-
letin 32(2): 219-224.

Ogunsuyi, O. 1., Fadoju, O. M., Akanni,
0. 0., Alabi, O. A., Alimba, C. G., Cam-
bier, S., Eswara, S., Gutleb, A. C., Adar-

amoye, O. A. Bakare, A. A. 2019. Genetic
and systemic toxicity induced by silver and
copper oxide nanoparticles, and their mix-
ture in  Clarias  gariepinus  (Burchell,
1822). Environmental Science and Pollution Re-
search 26: 27470-27481.

Okpoghono, J., Achuba, F. 1., George, B.
O. 2018. Protective effect of Monodora
myristica extracts on crude petroleum oil
contaminated catfish (Clarias gariepinus) diet

in rats. International Journal of Veterinary Science
and Medicine 6(2018):117-122.

Olajuyigbe, F. M., Adeleye, O. A., Ko-
lawole, A. O., Bolarinwa, T. O., Fasakin,
E. A., Asenuga, E. R., Ajele, J. O. 2020.
Bioremediation treatment improves water
quality for Nile tilapia (Oreochromis niloticus)

under crude oil pollution. Environmental Sci-
ence and Pollution Research 27: 25689-25702.

Oloyede, G., Alli, M., Lateef, M. 2019.
Enzyme inhibition, antioxidant, and insecti-
cidal activities of flavonoids and fixed oil
from Albizia zygia (JF Macbr). In Abstracts
Of Papers Of The American Chemical Soci-
ety (Vol. 258). 1155 16TH ST, NW, WASH-
INGTON, DC 20036 USA: AMER CHEM-
ICAL SOC.

Oloyede, G. K., Onocha, P. A., Ikiroma,
T. R., Olusola, O. W. 2023. Variation in
chemical composition, insecticidal and anti-
oxidant activities of essential oils from the
leaves, stem barks, and roots of Blighia uniju-
gata  (Baker) and B. sapida (KD
Koenig). International Journal of Plant Based
Pharmacenticals 3(1): 10-17.

Onanuga, A. O., Oloyede, G. K. 2021.
Two new biologically active steroids from

Costus Incanusianus (Costaceae). Steroids 175:
108913.

J. Nat. Sci. Engr. & Tech. 2025, 24: 41-55

54



AMELIORATIVE EFFECT OF BLIGHILA SAPIDA (K.D. KOENIG) EXTRACTS ON WATER...

Orowe, A. U., and Ikponmwen, E. G.
2022. Concentrations of polycyclic aromatic
hydrocarbons (PAHs) in the African catfish
(Clarias gariepinus) juveniles exposed to crude

oil contaminated water. Chemistry of the Total
Environment 2(1): 10-16.

Orwa, C., Mutua, A., Kindt, R., Jam-
nadass, R., Simons, A. 2009. Agro-
forestree Database: a tree reference and se-
lection guide. Version 4. Agroforestree Da-
tabase: A tree reference and selection guide.
Retrieved at htep://
www.wortldagroforestry.org/sites/ treedbs/
treedatabases.asp.

Osuala, F. N., Odoh, U. E., Onuigbo,
V., Ohadoma, S. C. 2020. Pharmacognos-
tic Screening and Anti-inflammatory Inves-
tigation of the Methanol extract of stem
bark of Blighia wunijugata Baker
(Sapindaceae). Journal of Drug Delivery and
Therapentics 10(4):146-52.

Oyeleke, G. O., Oyetade, O. A., Afolabi,
E., Adegoke, B. M. 2013. Nutrients, an-
tinutrients and physicochemical composi-
tions of Blighia sapida pulp and pulp oil
(Ackee apple). I0SR Journal of Applied Chem-
istry 4(1): 5-8.

Sultana, M. N., Hossain, M. S., Latifa,
G. A. 2019. Water quality assessment of
balu river, Dhaka Bangladesh. Water Conser-
vation and Management, 3(2), 08-10.

Sunmonu, T. O. Oloyede, O. B. 20006.
Changes in Liver Enzyme Activities in Afri-
can Catfish (Clarias gariepinus) exposed to
Crude Oil. Aszan Fisheries Science 19: 107 —
112.

Tapsell, L. C., Hemphill, I., Cobiac, L.,
Sullivan, D. R., Fenech, M., Patch, C. S.,
Inge, K. E. 2006. Health benefits of herbs
and spices: the past, the present, the future
Medicinal Jonrnal of Australia 185: S4-S24.

Umar, A., Abdullahi, A., James, T. T.,
Ahmed, A., Abubakar, U., Kucheli, M.,
Harira, G., Ibrahim, I., 2017. Studies on
the toxicity of crude and refined oil on Nile
tilapia  (Oreochromis — niloticus  Linnaeus
1858). Nigerian Journal of Fisheries and Aquacul-
ture 5(1): 64-68.

Wang, S., Wu, Y., Wang, G., Hu, J. 2021.
Phytoremediation potential of aquatic plants:

Current research status and future challeng-
es. Environmental Pollution 278: 116891.

Wu, Y., Wang, Q., Wang, G., Zhang, H.
2021. Phytoremediation of water pollution:
A review of current applications and chal-
lenges. Science of the Total Environment T82:
146749.

Ylitalo, G. M., Collier, T. K., Anulacion,
B. F., Juaire, K., Boyer, R. H., da Silva,
D. A,, Keene, J. L. and Stacy, B. A., 2017.
Determining oil and dispersant exposure in
sea turtles from the northern Gulf of Mexico
resulting from the Deepwater Horizon oil

spill. Endangered Species Research 33: 9-24.

Zhang, C., Tian, X., Zhang, K., Li, G. Y.,
Wang, H. Y., Wang, J. H. 2017. Protective
effects of Foeniculum vulgare root bark ex-
tract against carbon tetrachloride-induced
hepatic fibrosis in mice. World Journal of Gas-
troenterology, 23(31), 5722.

(Manuscript recezved: 9th December, 2024, accepted: 16th April, 2025).

J. Nat. Sci. Engr. & Tech. 2025, 24: 41-55

55



