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Abstract

This study was aimed at assessing the levels of Cadmium (Cd) and Lead (Pb) in the liver of freshwater catfish Clarias
gariepinus (C. gariepinus) from three fishing sites in Bade Local Government Area along the coast of River Yobe,
Northeastern Nigeria. The concentrations of Cd and Pb in the liver of (C. gariepinus) were determined using atomic
absorption spectrophotometer. A total of 41 samples were collected from Gada (n=12), Egjin Kavuru (14) and Zarara (15).
The results obtained showed that 95.1% and 65.9% of the studied fish contained Cd and Pb respectively at concentrations
above the maximum acceptable concentrations recommended by the WHO/FAO Joint Committee on Food and Additives
(JECFA). Concentrations of Cd by location showed no significant difference (P<0.05) among the different fishing sites but
there was statistically significant difference (p<0.05) in Pb concentrations between fish samples from Gada and
EgjinKavuru on one hand and Zarara on the other hand. People who habitually consume catfish from this river stand the
risk of exposure to low doses of Cd and Pb. Further studies are therefore recommended to evaluate the heavy metal pollution
status of River Yobe and also to ascertain the levels of other nephrotoxic metals in different species of fish, meant for human
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consumption, from the river.

Keywords: Freshwater catfish, cadmium, lead, atomic absorption spectrophotometer, Yobe State, Nigeria.

Introduction

Fresh water bodies can become contaminated by a wide range of
pollutants including heavy metals released from industrial,
domestic, and other anthropogenic activities'™. Once released
into water bodies, heavy metals can marinate and gain access
into plants, fish and other living organisms inhabiting the
polluted waters. People and animals get exposed to these metals
by consuming the contaminated forages, water and fish™'*.
Although some heavy metals such as Magnesium (Mg),
Calcium (Ca), Zinc (Zn) and Iron (Fe) have been reported to be
of bio-importance to man, consumption of Pb, Cd, Arsenic (As)
and Mercury (Hg) even at trace amounts can have ruinous
health effects'>”. Due to the nature of their habitation, aquatic
organisms seldom do away with the detrimental effects of
pollutants in their environment®°. Fish have been made the
most popular choice in the assessment of pollution status of
natural water bodies possibly because, they are the most
understood aquatic organisms>*® which also have the ability to
accumulate toxic chemicals present in their diet and
environment”>*. Several studies have reported varying
conce3r15t‘r1:1:1tions of heavy metals in fish raised in some Nigerian
rivers™ .
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Northern Yobe abound with water bodies providing stable fish
supply and employment to the local populace, has been faced
with serious health problems such as chronic kidney disease
(CKD) in the last decade particularly among those communities
inhabiting the coast of River Yobe. Although the actual cause
has not been identified, there were concerns by the local people
as to whether consumption of fish raised in River Yobe could be
responsible. In a report, Komadugu Yobe Basin Water Audit
report’, written by a committee set by the Federal Ministry of
Water Resources, Nigeria in collaboration with the International
Union for Conservation of Nature, it was highlighted that there
were growing evidence of pollution status of the Komadugu-
Yobe river basin and that the pollution could have some
negative impacts on the basin’s communities*”. Similarly, in a
preliminary study, Waziri and Ogugbuaja* have reported
presence of some pollution indicators in water samples drawn
from different locations along River Yobe. Although, the
research did not pinpoint any specific pollutant in the river, it
has however strengthened further the findings of the Komadugu
Yobe Basin Water Audit report. This study was therefore aimed
at assessing the extent of bioaccumulation of some heavy metals
in fish collected from River Yobe intended for human
consumption.
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Materials and methods

The study area: This study was carried out in Bade local
government area, Yobe state. It is located between longitude
12°52°N and latitude 10°58°E, with an area of about 772 Km?
and a population of 139,804*, predominantly peasant farmers,
fishermen and small-scale traders®. It is situated in semi-arid
zone and River Yobe is the main water body that passes through
the LGA, which also serves as the main source of fish and water
to most of the communities. Hadejia and Jama’ are rivers that
meet in the Hadejia Nguru Wetlands (Figure-1) form the River
Yobe, which drains into Lake Chad®.

Figure-1: Map showing origins of river Yobe aI;d the sampled

Sample collection: Freshwater catfish were purchased from
three different locations where anglers converge to sell their
daily catches along the coast of River Yobe within the
boundaries of Bade LGA, Yobe state. The locations which were
identified by their local names include ‘Gada’, ‘Zarara’ and
‘Egjin-Kavuru’. A total of 45 catfish samples were obtained.
The samples were immediately placed in an ice-packed
container, labeled and transported to the laboratory. Each
sample was carefully dissected using stainless steel knife and
the liver removed, oven dried at 105°C to a weight ranging
between 0.10g and 0.50g. Samples were later placed in colorless
polythene bags, labeled and transported to Industrial and
Environmental Technology laboratory, Department of Industrial
and Environmental Technology, National Research Institute for
Chemical Technology Zaria, Nigeria, for further processing and
analysis. By the end of the drying, 12 (29.2%) liver samples
from Gada, 14 (34.2%) samples from Egjin Kavuru and 15
(36.6%) samples from Zarara were obtained. Four samples were
discarded due to human error.

Sample processing and analysis: Whole quantity of the dried
sample was homogenized using pestle and mortar and
transferred into a 250ml glass beaker placed on a hot plate at
60°C, 10ml of freshly prepared 1:1 HNO;:H,0, solution was
then added and allowed to stay until the homogenate dissolves
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completely to produce a clear solution. The solution was cooled
at room temperature and the content was filtered using
Whatmann Filter paper size 125mm™**’. The final volume was
made up to 20ml with deionized water. Ten per cent HNO;
solution was used to wash the entire laboratory glass wares used
and were rinsed in deionized water.

The Cd and Pb contents were analyzed by flame atomic
absorption spectrophotometry (FAAS) using Varian AA240FS
apparatus (Varian Manufacturing Company, Australia) with
Zeaman’s background correction. The spectrophotometer was
controlled by Spectra AA version 5.1 software program.
Calibration curves were based on three standards (2, 4 and 8
ppm) for both metals. Instrument blanks (0.5% HNO;) and
check standards were processed with all samples. All catfish
liver samples containing Cd and Pb concentrations above 0.2
mg/kg and 1.0 mg/kg respectively were considered above the
maximum acceptable concentration (MAC)™®.

Statistical analysis: The data obtained were analyzed using the
JMP statistical software version 11. The figures were expressed
with mean (+SEM) values. Differences in concentrations
between fish from different locations were computed using One
Way Analysis of Variance at p<0.05 and Fisher’s Exact test was
used to compare the categorized (High and Low) concentrations
of metals in the catfish by location with MAC set by JECFA.

Results and discussion

Data for concentrations of Cd and Pb in parts of River Yobe are
presented in Table-1. The mean + SEM concentration of Cd in
the liver of catfish from the selected locations indicate that
catfish from Gada had mean Cd concentrations of 1.01+0.19
mg/kg, Egjin Kavuru 0.84+0.17mg/kg and Zarara 0.62+0.17
mg/kg (Table-1). Thirty-nine (95.1%) fish samples had Cd
concentration above the maximum acceptable concentration
(MAC). No statistical difference in concentration of Cd between
fish from different sampling sites was observed (Table-1).

Table-1: Mean Cd concentrations in the liver of catfish from
three parts of River Yobe in relation to maximum acceptable
concentrations™®.

Sampling Mean+SEM | ...
site n (me/ke) High (%) | Low (%)
Gada 12 1.006" £0.19 | 12*(100) 0(0)
Egjin a a
Kavuru 14 0.844" £0.17 | 12*(85.7) | 02(14.3)
Zarara 15 0.642* £0.17 | 15%(100) 0(0)
Total 41 39 (95.1) 2(4.9)

Variables in the same column with same superscript are not
significantly different at p<0.05. *Concentrations above 0.2
mg/kg considered high.
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On the other hand, the mean + SEM Pb concentration in Catfish
from Gada was 12.98+2.81mg/kg, Egjin Kavuru 4.05+2.60
mg/kg and Zarara 7.34+2.51mg/kg (Table-2). Twenty-seven
(65.9%) fish sample had Pb concentration above the MAC and
there was statistical significant difference (p<0.05) between fish
samples from Gada and Zarara (p=0.0002) and between Egjin
Kavuru and Zarara (p=0.02) (Table-2).

Table-2: Mean Pb concentrations in the Liver of Catfish from
some Parts of River Yobe in Relation to Maximum Permissible
Limits*.

Sampling Mean+SEM
n *High (%) Low (%)
site (mg/kg)
Gada 12 12.98°+2.81 12* (100) 00
Egjin ] )
14 4.046°£2.60 | 04" (28.6) 10 (71.4)
Kavuru
Zarara 15 | 7344251 | 11°(73.3) | 04 (26.7)
Total 41 27 (65.9%) | 14 (34.1%)

Variables in the same column with same superscript are not
significantly different at p<0.05. *Concentrations above 1.0
mg/kg is considered high.

The higher concentrations of Cd and Pb recorded in catfish
samples from this study could be indicative of possible pollution
of the water body presumably from the soil since the region has
been reported to have considerable amount of Cd and Pb in dust
storm49, and in some sources of water meant for human
consumption™. Previously, fish has been used as indicators of
pollution status of the water they lived in**>"*. In some studies
on freshwater fish between polluted and unpolluted rivers,
Ghazaly’' and Swales ef al.”* have reported fish from polluted
water bodies having higher Cd and Pb levels than those from
unpolluted waters. The findings of this study could suggest how
widely distributed Cd and Pb are in the study area. The high
levels of Cd and Pb, respectively found in Gada could possibly
be attributed to its location. Gada is located in the local
Government Headquarters, which is an urban settlement and
also the commercial center of the entire communities. The
population is denser, hence high levels of domestic sewage
disposal, waste from automobile workshops, leaked fuel from
water pumps used in irrigation etc., which are usually evident by
the river shores. More so, use of phosphate fertilizers and
agricultural chemicals on irrigated lands could play significant
role in increasing the heavy metal burden in and around the
water body™>>*. Once deposited near a river, heavy metals and
other pollutant can easily be washed into and pollute the water
bodies and also the terrestrial life inhabiting it”"****. Since the
concentrations of Cd and Pb in catfish samples obtained from all
the three locations of River Yobe are higher than the MAC, it
suggests that communities who habitually consume catfish from
this river could be at risk of exposure to Cd and Pb.
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Conclusion

Detecting substantial amount of these heavy metals in these
areas suggest the need for public health awareness to the
surrounding communities on the effect of their daily activities in
relation to their health. Similarly, government can formulate
policies that would curtail the indiscriminate disposal of
substances that could put the whole community at risk.
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