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ABSTRACT

The concentration of some heavy metals (Cd, FeCRbNi and Cr) in the different organs (Liver, IGjlMuscle
and Kidney) was determined in the African Catfis@lariasgariepinus from Okilo creek, in Rivers $taligeria.
The concentration of cadmium (0.001mg/kg) was umifim all the organs studied, however, that of ilmd lead
ranged from 28.665 — 58.817 and 0.039 — 0.577 wdmdy. Similarly, the concentration of Copperchél and
Chromium in the different organs under investigatiluctuated from 0.934 — 3.702; 1.243 — 3.689 ari® — 2.859
respectively. The order of metal concentrationhie érgans concerned are as follows — Liver — Fei>Ku > Cr
>Pb> Cd; Gills — Fe > Ni > Cu > Cr >Pb> Cd; Muscle- Fe > Cu > Ni > Cr >Pb> Cd and kidney- Fe > Cu >IN
> Cr >Pb> Cd. The accumulation of heavy metals hg different organs in the investigation showed tie
kidney is the highest accumulator followed by flier] muscle and gills. The concentration of leadi @opper in
the kidney and chromium in the muscle, liver ardh&y are above the stated limits of different arities thus
making the consumption of catfish from the studaar potential health hazard.
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INTRODUCTION

Increased human activities through industrializatiorbanization, population growth and overall nsagteed to
overexploit Mother Nature have created a seriotsathto all kinds of life in the form of pollutiowhich has now
become a global problem[1]. Because all otherféfens depend directly or indirectly on water, aduiabllution is
often regarded as one of greater concern. Mosir@maental problems arise when production of goadd
services leads to the release of pollutants whigmtally accumulates in water. Humanand industadivities
result in the release of different typesof polldsaimto the aquatic environment, which threatereshbalth of the
population and damage the quality of the envirortrbgrrendering water environments unsuitable [2]e®f such
persistent and potentially harmful pollutant is\hemetal.

Heavy metals on reaching the aquatic ecosystemialete the life sustaining quality of water andisa damages
to both Flora and Fauna[3]. It can affect aquatigaaisms and pose a risk to fish consumers, suttusn and
other wildlife.In fresh water body’s fish are theosh suitable indicative factors for the estimatmfrntrace metal
pollution [4], and therefore serves as an earlynivey indicator of water quality problem and or seednt
contamination [5]. Fish have been shown to accurawdad retain heavy metals from the environmentd6jl the
rate of accumulation in different fish tissues épéndent upon concentration of exposure mediatidaraalinity,
temperature, hardness and metabolism of the fish [7
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Fish is the cheapest and most readily availablecsoof protein in the coastal communities of Riv8tate, and in
the study area, catfisiClariasgariepinusyepresents one of the most sought after fish high commercial value.
[8] had concluded earlier that it is the most wydebnsumed fresh water fish in Nigeria. Metal camiteation of

catfish therefore has the potential to adversdigcafa large percentage of the population withiregy short time.
This therefore makes the need to ascertain itsyhewtal loading in the Okilo creek inevitable withview to

forestall a possible transfer of toxic heavy metalman.

MATERIALSAND METHODS

The Okilo Creek is a fresh water body that servegh& major communication link between Abua (Ogbema
waterside) and Odual Communities (such as Emelefiladaetc) in the Abua/Odual Local Government Aoéa
Rivers State. The axis where fish samples wereecteil lies between latitude’4%6.455" to 449.208'N and
longitude 636.09’ to 634.274°E.

The vegetation fringing the creek at the left aigihtrbanks consists of riverine forest maiRgphia, Calamas sp
(swamp cane)Pandamustc, and aquatic macrophytes suchTgphalotifolia (cat tail), Potamogetomsgpond

weed) etc. The creek receives sewage, domesti&holss wastes as well as agricultural and light #tdal

effluents and may have been contaminated.

10 Fish samples were purchased from local fisherah@mg the coasts of the OkiloCreek. The sampla® wired
in an ice chest, before transporting to the lalwoyafor identification and heavy metal analysisendfication of the
fish to specie level was achieved with the aidp#cies identification sheet for fishery purposed9jyas well as
that of [10].

In the laboratory fish samples were preservedriefiigerator; latter samples were carefully dissdand different
organs were obtained and oven dried until readyafid digestion.The different organs weregrindeid ifine

particles out of which 2.0g weight of each orgarsweeasured into 100ml beaker (Pyrex beaker) cantatOml of

nitric acid and 3ml of per chloric acid. 50ml a$tilled water was then added and the beaker plaodtie hot plate
until its volume reduced to 20-30ml, it was thdtefed and the filtrate made up to a known volurhB@ml. Then

aspiration of an aliquot of this filtrate was madt the flame AAS after an appropriate standardntérest and
hollow cathode lamp had been installed. The fimaloentration is calculated based on dry weighthiadiscounts
the variability due to inner parts differenceshe moisture content of organisms with the formula:

DRV in PPm

Where,

D = dilution factor
R = AAS reading
\YJ = final volume

Standard method of examination of water and wastemj11].
RESULTSAND DISCUSSION

The mean concentrations of heavy metals in theewifft organs of catfish from the study area arsgmted in
Tablel.The result showed that iron accumulatechéndrgans of catfish more than the other metals tosely
followed by Nickel, Copper, Chromium, Lead and Cadm in decreasing order of concentration. The mea
concentration of Nickel and Chromium in differentgans in descending order is as follows; kidneyerli
muscleand gills. The concentrations of Lead andp€om the different organs are kidney, musclds ¢l liver and
kidney, muscle, liver and gills respectively. Howevor iron the highest concentration was foundha liver
followed by kidney, muscle and gills while Cadmiuvas shown to have a uniform concentration in aldhgans.
Fe gained the highest concentration among theesiuaitavy metals in all the fish organs. The dataveld that,
among the four organs, the kidney attained thedsglaccumulation of the heavy metals, followed gy liver,
muscle and gills. The overall heavy metal concéioinan fish sample was Fe Ni > Cu> Cr> Pb> Cd.
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Table 1: Mean values (+SD) of heavy metal concentration (mg/kg) in the different organs of Catfish from Okilo Creek, Rivers State

Organ Cd Fe Pb Cu Ni Cr
Muscle 0.001+0.0 39.112+0.951 0.062+0.009 2.743+#0.113 728201 0.660+0.077
Liver 0.001+0.0 58.817+1.112 0.039+0.009 1.164+0.006 76D46 1.035+0.014
Gills 0.001+0.0 28.665+0.511 0.048+0.024 0.9341+0.572 3Q428 0.090+0.050
Kidney 0.001+0.0 49.516+1.913 0.577+0.114 3.702+0.062 @R6856 2.859+0.105
Permissible Limits
1.[12] 0.5 - 0.5 30 - -

2.[13] 0.5 400 3 30 5 0.3
3. [14] - 146 0.12 3.28 -

Theconcentration of iron in the different organscaffish in this study fluctuated from 28.665 ob&d from the
gills to 58.817 gotten from the Liver. This is lowthan the range of 143.34 — 2439.16 reported By, [dut much
higher than the 0.12 — 0.34 recorded by [16] ad asthat (0.33 — 0.40) of [17]. It is however cargble to the
reported range of 46.12 — 72.17 by [18]. The oadexccumulation of iron by the various organs iis $tudy (Liver
> Kidney > Muscle > Gills) contrasts slightly withat (Liver > Intestine > Gill) of [17] and [16] whreported an
order of Liver > Gill > Kidney. Variation in the ocentration of lead was lowest in the Liver (0.088§ highest in
the Kidney (0.557). This compares favorably withttiof [18] but falls short of the 1.9 — 3.40 repoirtby [19].
While [19], [16] and [20]implicated the Liver asetthighest accumulator of lead, the study of [6] H] revealed
the muscle and gill respectively as the highestimedator. However, in this investigation the kidregcumulated
lead more than the other organs.

The lowest and highest accumulations of coppehis $tudy were observed in the gill and kidney eetipely,

which is in agreement with the report of [17] a2d]f However, it is at variancewith that of [20]daf6] who both

reported liver as the highest accumulator of copped that of [19] who showed kidney to be the biih
accumulator of copper. The concentration of chremirhich fluctuated from 0.66 (in muscle tissue)2t859

(gotten in kidney) is low when compared to the eund 6.30 — 9.91 reported by [23]. [22]recorded kighest
concentration of chromium in the gills followed the liver and finally muscle tissue, as againstdider of kidney,
liver, gills and muscle gotten in this study.

The concentration of nickel (1.243 — 3.689mg/kgpearved in this investigation is comparable to th&92—
4.17mg/kg reported by [23] in the tissues of thfisl species from Sombreiro River. However, nickels not
detected by [15] in their study of heavy metal @mntcations from some fish tissues from South Mexiteean
waters, Egypt. The order of accumulation of nidkethis study (Kidney > Liver > Muscle > Gills) cvast with
that of (Liver > Gills > Muscle) reported by [15].

Concentration of Cadmium in the target organs @ 8tudy showed a uniform concentration of 0.00kgg/
throughout the investigation; however the invesioges of [19] and [17] showed the liver as the leigth
accumulator of cadmium followed by the gills andriey.Though there were variations in the accunanatf
heavy metals by the different organs of catfishyaig of variance (ANOVA) revealed that such vadas were not
significant, however there was a significant diéfece between the concentrations of the various Isnatathe
organs studied at p < 0.05 level of confidence.

The concentration of lead in kidney (0.577) is leigthan the stated limits of 0.5 and 0.12 in tkeueés of aquatic
organisms by [12] and IAEA [14] respectively. Sianlly, the metal burden of lead and copper in thindy 0.577
and 3.702 are above their IAEA [14] stated limit9d.2 and 3.28 respectively. The [13] stated knuf chromium

in the tissues of aquatic organisms is 0.3 mghkg, alue is lower than the observed concentratio€, 1.035 and
2.859mg/kg gotten from the muscle, liver and kidnespectively. These metals (lead, copper andnaiira) have

all been implicated as being toxic to the human ybotherefore the continued consumption of catfish
(Clariasgariepinus)¥rom the Okilo creek, in River State is likely tause health hazards.

CONCLUSION
The order of concentrations of heavy metals indifierent organs studied did not conform to anytipatar trend,

however the general order is Fe > Ni > Cu > Cr >Bli>The kidney accumulated metals more than h#érobrgans
studied, followed by the liver, muscle and gillheTelevated concentration of lead and copper irkitireey and
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chromium in the muscle, liver and kidney aboveestdimits exposes consumers of catfish from thddieek to
health risks.
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