


~ID“ suffers from heavy metal contamination, remedtion mav e
fficult [3]. Metal uptake by plant from soil is usually m ‘high
ult in toxic effects towards biota by affecting key microbial processes.
'-mmbermdlctivityofmicm-orgmimmduhomngua
tential threat to animal and human health Harmfulness of metals 10
hods ranging from chemical analyses to different kinds of bio tess
Ufﬂw have been standardized and some are oumly undergoing
Ndardization processes in the International Organization for
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- htis known that carthworms play an impertant mie in soil macrofauns
E bi The bicaccumulation ability of carthworm is =ssential for mo-
~ monitoring. The bic-accumulative ability of the carthwarm s wedl own
. and thus, it could be a useful living organmism for bio-memtorng of i
. pollution. Stubberud ef al. [24] reporied the isolation of ACP Fom m
- earthworm species, Eisemigvenera, which has ™o soenzymes me s |-
~ kDa composed of identical peptide chaias of 36 kDa

 Karacaet al. [6], Zhang er ai. [25] and Luikari (6] reported the changes =
ACP and ALP activities of carthworms @ metal contarminated soils. The am
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el and unh\\qnn samples were coll
3, $4) at a distance of 400-500m, 30 ;mm 4 different sives (31, g7
pectively from the river 404 G oM, 150.75m,

h soil sample was weighed ing | .
a regia (HNO, and HCL: 1 :‘::f’f"“)' beaker
atman No. 42 filter :

hnolubl? materials. Al T —— .
goncentrations using a flame alomic absorption Cu, Cd, He, Pb and

me Assay
vities of alkaline phosphatase
yed in the earthworm sampl
was employed 1o assay for
. [29] as modified by Wri

(ALP) and acid phosphatase (ACP) were
€s. The method described

ACP while the method described by
eht er al. [30] was employed for ALP enzyme

istical Analysis
lysis of variance (ANOVA. significant leve] p< 0.05) followed by the
tan Multiple Range Test was used 1o analyse the derived data from the

ling sites. Values are presented as mean + SD. Differences with values
€0.05 were considered statistically significant.

of the concentration of the heavy metals of soils from all the
Ing sites (S1, S2, S3, $4) around Odo-Efo River are shown in !—mum
L IV and V while Figures VI, VIl and VIII show the activities of
he phosphatase, acid phosphatase and malondialdehyde concentration
tive hwobscwadllmmcmctalwnhthch:g}rgumumm
‘ﬂhﬁmisCmﬁmmmmwMMOIU.m
nd the highest concentration of 0 21mg/kg in S1. The metal with the
*niration was found to be Hg with the mimmum concentration

GAYNC
F

in S1 and maximum concentration of 0.003mg/kg n S4.
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- *mm&m%mm Wkake by ks may alsa Wibsly
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m Ui Wit Nigh Mg congentation in 84 than in 81, 82

m v W vomiral (Figure V), this maybe becanse
b OB dver where e eftuents wie discarded s

um\\h\m WO bk 1 84wl this is b suppant of Bporgeon

gy m whia vepaited Wk o sampling sl clasest 1o 4 fastory

R AR bRk,

W (RsO08) was recorded 0 the soncentratian of

A snpled wes when gampared o the sontial (Figare 1) The
m WY b ann et of apewmalation af sadmivm ians
_ MN distial disehange depusited i the sails. Cadmium
*’ bl bave been shown o be Rded by CACO5 W neutal and
mp&i and Whe average natuial abundance of Cd i eanth crust
mw pange from O g o O gk [40]

d‘ e @ b Bgavy mekals by plants froa sedl and sugoessive acoumulation
; N ehain reault oa great health sk cansidering tood-chain

1 i PR Asbiart and AL 2] abso eparied that heavy metals exer
Wl O MUl wigrvorganisms o the change of the diversity,
WA and overall activity of the sall mierabial communities
m might be altecied by heavy metals due (o the potential
ﬂ Both enavinatie reactions and metabolic processes [43]
Soaiiad gestion of toxie elements has undestrable mpacts on the
?g “ can seriously  deplete some gasential nuttients o the

" ﬂ these metals like Cu are essential elements for normal
- “ m Il companents of metalloenzymes, these elements can

| 0 s when thelr concentration bs greater than the optimal
'M\n hurnan (ke of Cu may lead 10 severe mucosal

|"

vl w depression, severe gastrointestinal livitation while
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narcotic changes in the liver aru:! kidney c? also ﬂﬁcur",(:‘:';mf’" 5.8 ey
known heavy metal toxicant Wit & apenniie 3’"’"”;’ ;:e 07 times greqtyy
than water and it is more 10XI¢ (o cn?'}’me," o cause of ity greare
ability and lower affinity for soil collmclls. I'he target organs of Cd toxicity
have been identified as liver, placenta, kidneys, lungs, brain and bone, [46)
Depending on the severity of exposure, the symptoms of effects nclude
nausea, vomiting, abdominal cramps, dyspnea and muscular weakye,,
Cadmium has also been associated with many clinical conditions but it b,
been difficult to tie down obvious links of environmental exposures iy,
morbidity and mortality [46]. Mercury (Hg) which is also toxic has py
known function in human biochemistry and physiology. Inorganic forms of
Hg cause spontancous abortion, congenital malformation a5
gastrointestinal disorders. Poisoning by its organic forms like methy]
mercury, formed in aquatic sediments through bacteria methylation found in
fish muscles, is also associated with congenital malformation [47].

The results of earthworm biomarker enzymes analyzed showed a significant
increase (p<0.05) in the activities of alkaline and acid phosphatases in all the
sites (S1, 82, 83, S4) when compared to the control (Sc) with ALP activity
being significantly higher in S4 than other sampling sites. However, the
reverse was the case for ACP whose activity was lower in S4 than other
sampling sites. The same trend in the activity of ALP was observed in the
formation of malondialdehyde with a significantly increased concentration
M.Ofb.) in all the sites compared to the control. However, the highest
malondialdehyde concentration was recorded in $4 (Figures V1 and V1II).
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