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ABSTRACT: The periwinkleTympanotonusfuscatugr. radula was exposed to sublethal concentration (0.5, 4 &nd 8mg/L) of
nickel in the laboratory for 30 days. The test wasducted using the Organization for Economic Ceatimn and Development
(OECD) protocol #218 in a sediment medium. Thereewtree replicates per treatment and 6 periwinkles tank of nickel
concentration including control groups. There waghhbioaccumulation of nickel in the test organisinwas observed that
bioaccumulation of nickel if. fuscatusar. radula increased with increase in concentration of th@vhemetal. Histopathological
alterations were studied in the Kidney and Muscfdat of theT. fuscatus var. raduléPeriwinkle exposed to lower concentrations of
toxicant (0.5mg/L) showed hyperchromatic nucleileffatty changes occurred in the 1, 2 4 and 8 negfiosures in kidney. Necrosis
was observed in the highest concentrations (4mgéd.8mg/L). For the muscular foot, it was found thatiwinkle exposed to lower
concentrations of toxicant (0.5mg/L and 1mg/L) skdviatty changes while the periwinkle exposed ghéi concentrations (2mg/L,
4mg/L and 8mg/L) showed excess fatty changes ap@rbiromatic nuclei in the muscular foot. Brown aigfs were observed
around the fringes of the foot. This result shohat tnickel can cause histopathological chang@s fascatusvar. radula. The
discharge of effluents containing heavy metals @gfig nickel should be discouraged as this coifdca the health of the organism
and exacerbate the problem of global biodiversisg)

Introduction

Aquatic systems may be contaminated with heavy Imetteased from industrial and agricultural atieéd. When exposed to higher
concentrations, organs of aquatic animals may aatatmmheavy metals (1, 2).Nickel (Ni) is the 24tbstabundant element in the
Earth’s crust. Nickel is a nutritionally essenttedce metal for at least several animal speciesrasrganisms and plants, and
therefore either deficiency or toxicity symptoms acur when too little or too much Ni is taken éfthough Ni is ubiquitous and
vital for the function of many organisms, concetitras in some areas from both anthropogenic relaadenaturally varying levels
may be toxic to living organisms (3).Nickel andk@bcompounds have many industrial and commeraasuNickel is used for the
production of stainless steel and other nickelyallith highcorrosion and temperature resistanaekeéNmetal and its alloys are used
widely in the metallurgical, chemical and food pssing industries, especially as catalysts and guiggn The nickel salts of greatest
commercial importance are nickel chloride, sulphaiteate, carbonate, hydroxide, acetate and oiile

Aguatic organisms accumulate metals to concentrativany times higher than present in water or sedirand can take up metals
concentrated at different levels in their differbotly organs (5).

In Nigeria, most studies on heavy metal polluti@avérconcentrated on the levels of occurrence astdhidition of these pollutants in
sediment and surface water of aquatic resourcewi(Bput relating the observed occurrence to biglalgeffects on resident biota
such as periwinkle such as acute toxicity and sbélehronic action including bioaccumulation isiceent biota such as periwinkles.
Periwinkle Tympanotonus fuscatus) very abundant in mangrove mud flats exposedhduow tide (7) in the Niger Delta. These
invertebrates are an important group in estuaraosystems, which spend part of their life cycleha water column where they
comprise a temporal community. When periwinklesexgosed to elevated levels of metals in a pollatagatic ecosystem, they tend
to take these metals up from their environment (8).

Histological biomarkers are the indicators of pwlhts in the overall health of the entire populatin the ecosystem (9). The
exposure of aquatic organisms to sub lethal conatons of chemical contaminants in their environtm@ay result in various bio-
chemical, physiological and histological alterasian vital tissuesTympanotonuspecies provide a relatively cheap source of animal
protein and its shell can be used as a sourcd@bizain animal feeds and for construction purpo3éey are collected from the wild
and their marketing form an important industryhie Niger Delta area of Nigeria.

The aim of the study was to assess the bioaccuionlaf nickel and histopathological alterationstie periwinkle,T. fuscatus var.
radula exposed to nickel.
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Materialsand M ethods

Test animals, acclimation and test chemical

Tympanntonus fuscateer. Radula (Periwinkle) (Mollusca; Gastropoda; Mesogastropodatamididae) from Warri River in the

Niger Delta Region of Nigeria was used for the expents. Similar sizes (shell length of 39mm- 52mmere collected by hand-

picking into a plastic container from the Warri Bi\at low tide.

The periwinkles were taken to the laboratory arut ke holding tanks (35cm x 24cm x 26¢cm). Also eoted was mud from the same
site and placed in the holding tank as substratpddwinkles as they were being transported tddberatory. The test animals were
acclimatized to by diluting the water every 24housing dechlorinated tap water for three days. Thiea animal was placed in

dechlorinated tap water. Nickel chloride (NiGvas obtained as metallic salt for the test.

Sub-lethal toxicity bioassay

The test was conducted using the Organization éonEBmic Cooperation and Development (OECD) protg2di8 (10) in a sediment
medium. Nickel as Nickel (11) Chloride was usegtepare the stock solution. Treatments were thepgped by serial dilutions; the
treatment concentrations were 0.5mg/L, 1mg/L, 2md#tnag/L and 8mg/L. Periwinkles were then exposethttreatment nickel
concentration in plastic tanks measuring (27cm eni& 20cm) for 30days. There were three replictde&s per treatment and 6
periwinkles per tank including control groups. Rémkles numbering 108 of similar sizes were usdueylwere fed once in two days
with fish feed. On the 3bday, periwinkle tissues were carefully removechirtheir shells cleaned in distilled water and put i
labelled plastic containers for digestion and asialfor nickel content.

Bioaccumulation and histopathology

For the metal analysis oven-dried samples were bgemised to powder by mechanical methods. Samplég)(@ere digested in
10mls of concentrated. 80, at 100C until samples dissolved. They were allowed tol emal each digest was diluted to 100ml with
distilled water. The nickel in the sample was eated by atomic absorption spectrophotometer (AAS).

In carrying out the histopathological analysis, tf&s of organs were fixed in 10% saline followirggnoval from periwinkle shell.
They were fixed for 24hours following which, tissueere processed in an automatic tissue procesaohine Lieca 2000 as
previously described (11). Tissues were dehydrbyeiking them through 70% alcohol for 1hour, 9@ ¥hour, Absolute alcohol |
for 1hour, Absolute alcohol Il for 2hours, Absolw@keohol IV for 2hours. For clearing, the dehyddatissues were taken through 3
baths of toluene 2 hours in each. The clearedessaiere each impregnated in 3 thermostaticallyrothedl baths of molten paraffin

wax (1 hour in bath 1, %’hours in bath 2 and'zthours in bath 3). The tissues were then broughfrout the processing machine and

then embedded using aluminium casts. The embedktee$s were then trimmed on a rotary microtomeratdometer gauge. After
this, tissue blocks were arranged on ice for 5 teimiin other to enhance section or slicing of tbsue. The sections were cut at 3
micrometre gauge and allowed to dry on a hot dlatd5 minutes. The dry slide/sections were thamstl with haematoxylin and
eosin staining technique. For the staining techmidiections were dewaxed in 2 changes of xylenentimuites in each. Sections
were taken through absolute alcohol, 90% alcot@$h alcohol and then water {81) two minutes in each. They were then stained in
Cole’s haematoxylin for fifteen minutes. Sectionsrevrinsed to remove excess dye solution and diffeated in 1% acid alcohol
briefly. They were again rinsed in water and bliredunning tap water for 10minutes. Counter stajnivas done in 1% aqueous
eosin for three minutes. Sections were rinsed itewand dehydrated through 70%, 90% and absolathal. The sections were
transferred into 2 baths of xylene and then moumteé@ianada balsam. The stained sections were erdnaigsing a light microscope.
Magnification was (x 100).

Statistical analysis
Data were analyzed by one-way Analysis of Varia@@d¢OVA) followed by Duncan’s Multi sample Range po®c test using SPSS
15 software (SPSS Inc. Chicago). Statistical sigaifce was considered at p<0.05 level of signifiean

Results

The physicochemical parameters of the test mediataown in table 1. Values are expressed as metmdard error of mean
(SEM).

Table 1: Physicochemical Parameters of test water

Parameter Unit Value

pH _ 6.81+0.03
EC pS/cm 97.00 £ 0.01
Temperature °C 24.30 £ 0.02
Dissolved Oxygen mg/L 4.90+0.01
Salinity mg/L 31.33+£0.03
Total Dissolved Solids mg/| 3.93+0.02

Values are expressed as mean *standard error GifMSEM).

Bioaccumulation results

Results showed that fuscatugar.radulabioaccumulated nickel in its tissues.

Bioaccumulation of nickel increased with increasedncentration of the metal (Fig 1) except in2h&g/l exposure which was lower
(0.136+0.01 mg/kg) than the 1.00mg/l exposure @080 mg/kg). Bioaccumulation of nickel in the ipénkle was significantly
higher in all treatment concentrations than corgroups. The highest and the lowest bioaccumulatédue of Nickel inT. fuscatus
var. radulawere observed in the organisms placed in thedaakthaving 8mg/l and 0.001mg/I of nickel respesdtiv
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Fig 1: The bioaccumulation of Nickel after 30 days exposure.

The regressive statistics showed that there wagrafisant relationship between the concentratidmizkel in the various test
concentrations and the tissue bioaccumulation. ffhelue is 0.714, this implies that the concentratid nickel in the various
compartment contributed about 71.4% of the bioaedation of nickel by th&ympanntonus fuscatus.

Histopathology

Periwinkles in control groups showed normal hisgatal structure of kidney and foot. Periwinkle egpd to lower concentrations of
toxicant (0.5mg/L) showed hyperchromatic nucleileffatty changes occurred in the 1, 2 4 and 8 exgibsures in kidney (Plate 1).
Necrosis was observed in the highest concentratémg/L and 8mg/L).

In the muscular foot (Plate 2), periwinkle exposedower concentrations of toxicant (0.5mg/L andglin) showed fatty changes
while the periwinkle exposed to higher concentraimg/L, 4mg/L and 8mg/L) showed excess fattyngea and hyperchromatic
nuclei in the muscular foot. Brown deposits wersaslded around the fringes of the foot
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Plate1: Histology of normal kidney and histopathological alterations of nickel exposed kidney.
(A) Normal kidney tissue with nucle cells (n), (B) Showed hyperchromatic nuclei(HPn) with 0.5mg/I conc.(C)
Hyperchromatic nuclei in tissue(HPn), fatty changes(FC) with 1mg/I(D) excess fatty changes(EFC) formed in 2mg/l.
(E) Necrosis(N), excess fatty changes(EFC) in 4mg/l conc. (F) Necrosis(N), excess fatty change(EFC) and refractile
bodiesin 8mg/l conc.

Plate 2: Histology of normal musclar foot and histopathological alertionsof nickel exposed muscular foot.

(1) Normal muscular foot tissue with nuclei cells (n) (2) fatty bodies(FC) in 0.5mg/l conc. (3)Nuclei(n) and fatty
changes(FC) in 1mg/l conc. (4) Nuclei (n) and excess fatty changes (FC) in 2mg/l conc. (5) Shows hyper chromatic

nuclei(HPn) and excess fatty changes (EFC) in 4mg/l conc. (6) Excess hyperchromatic nuclel (EHPn) and excess fatty
changes (EFC) in 8mg/l conc.
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Discussion

Reports on bioaccumulation of Heavy metals by Gasiils are available (12, 13). The major observatiade in this study indicated
that the bioaccumulation of Ni increased as thecentration of the heavy metal increased. The iseresas in line with the
observation made by Otitoloju and Don- Pedro (T4 toxic functions of nickel probably result pririafrom its ability to replace
other metal ions in enzymes and proteins or to bindellular compounds containing O-, S-, and Nv&psuch as enzymes and
nucleic acids, which are then inhibited.

The exposure of the periwinkle to sublethal conegiuns of nickel caused varying degrees of higficlal alterations in the organs
examined (kidney and muscular foot). The kidney emdscular tissue ofympanotonus fuscatdeom the control showed normal
tissue and no visible gross lesions. For the exppsgiwinkles, however, some pathological changesevebserved in the tissues
depending on ambient concentrations of the toxicant

Periwinkle exposed to lower concentrations of tartc(0.5mg/l) showed hyperchromatic nuclei whilgyfahanges occurred in the 1,
2 4 and 8 mg/l exposures in kidney. Necrosis wazded in the highest concentrations (4mg/l and/Bnigpr the muscular foot, it
was found that periwinkle exposed to lower conaitns of toxicant (0.5mg/l and 1mg) showed fattgreges while the periwinkle
exposed to higher concentrations (2mg/l, 4mg/l &mg)/l) showed excess fatty changes and hyperchromatlei in the muscular
foot. Brown deposits were observed around the é&sngf the foot. This result shows that nickel coinfiict histopathological
changes off. fuscatuyar. radula

Hart and Ulonnam (15) determined the toxicity amstdpathological effects of oil-based drilling mugsing the edible periwinkle,
Tympanotonus fuscatuBronounced percentage mortality occurred in pekie exposed to as low as 2% concentration bymelof
the drilling mud. Histopathological consequenceshef tested mud on the periwinkles included irragtissue shape, macrophage,
inflammatory cells and basophilic spots. Uptakebafium, a carcinogenic component of the drillingdray the periwinkle, the
magnitude of barium uptake was relatively higher.

Otitoloju et. al, (16) reported the exposure of the snails toethbl concentrations of heavy metals caused vargegrees of
histological alterations in the organs examinegi@pancreas and ovotestes. The exposure of tiie snaublethal concentrations
of the metals resulted in a prevalence of hepdtdaelfoci of cellular alterations in thehepatopaas of snails. Hepatocytes of test
animals exposed to sublethal concentration of Cenatso observed to be clogged together with pergblieickening while exposure
to lead caused inflammation of hepatictubules. Basic adenoma and ovotesticular fibrillar inclustowere also observed in the
ovotestes of snails exposed to the test metals.

This ability of the periwinkle to adapt to nickedrdamination and accumulate the metal confers dmeitpotential of being used in
eco-toxicological monitoring as a sentinel of nigiellution.

Conclusion

The observations made in this study which indi¢htg the concentration of nickel in the tissuesTgipanotonus fuscatusr.
radula increased as the concentration of nickel in tisé reedium increased. This is an indication tha drganism can serve as a
good indicator of nickel pollution in the environmeHistopathological changes which could affeet ttealth of the organism were
observed. The discharge of effluents containingheaetals especially nickel should be discourageths could affect the health of
the organism and exacerbate the problems of glmbéliversity loss.
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