February 2010

Trade Science Inc.

ISSN : 0974 - 7451

Volume 5 Issue 1

Snviconmental Science

A Tndian Yournal

=== QCurrent Research Peaper

ESAIJ, 5(1), 2010[110-114]

Heavy metal accumulations in three different species of
anurans from five sites of Western Ghats, India

S.P.Sohani*, J.S.Samant

Department of Environmental Science, Shivaji University Kolhapur, (M S), (INDIA)

E-mail : sohanisp@gmail.com

Received: 22" December, 2009 ; Accepted: 1% January, 2010

ABSTRACT

Toxic manifestation of heavy metals namely cobalt, copper, manganese,
nickel and zinc are well known. Accumulation of these metalsin the body
shows adverse effect in living organisms, its growth, health, life span and
reproductive performance. As amphibians are very sensitive to environ-
mental change present study was conducted. In order to assess the con-
centration of cobalt, copper, manganese, nickel and zinc in the liver and
muscle of Hoplobatrachus tigerinus, Euphlyctis cyanophlyctis and
Duttaphrynus melanostictus five stations from the Western Ghats were
selected. Heavy metal concentrations in the tissues tended to vary signifi-
cantly among stations, and one station thought to be contaminated by
industrial effluent showed particularly high metal concentration. All heavy
metalswerehigher in concentrationsin theliver than muscle except for zinc.
The results provide some evidence for the potential of the anurans as a
biomonitors for heavy metal pollution. The results of this study indicated
that the metal s present in the environment were taken by the anuransthrough
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food, water and soil.
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INTRODUCTION

Themetdsareintrinsc componentsof earth crust.
Theenvironmenta contamination of thesemetasisdue
to therapid development and the evol ution of metal-
based industries. Heavy metd shaveaccumulatedinthe
environment, and amphibians can be quite susceptible
to them*8. Frogs have been reported to be sensitiveto
arangeof environmenta pollutantsincluding agricul-
tural pesticides'?, herbicides*¥, fungicides® and heavy
metal g7, Thecontaminantsintheamphibiansmay indi-

cate the possible presence of toxinsin other animals
that share the same habitat!*®l. Anthropogenic activi-
ties, mainly industry, agriculture and transport are
sources of theoccurrence of heavy metalsintheenvi-
ronment. Metal sare persistent pollutantsthat can be
biomagnified in thefood chain, becomingincreasingly
dangerousto human and wildlife®. Heavy metalsare
major problem becausethey are toxic and tend to ac-
cumulatein living organismg*?. It wasreported that
accumulation of heavy metal like Cd, Pb, Hgand Ar
shown the adverseeffect onlife span. Thishasled to
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the devel opment of monitoring schemesaimed at di-
rectly measuringlevelsof contaminantsin variousor-
ganisms, and biomonitoring schemesthat useindica-
tor speciesto estimatethelevelsin other partsof the
ecosystem*, Direct and indirect methods have been
devel oped to detect heavy metal s quantitatively and
quditatively and to eva uate thelevel of pollutioninan
area. Direct methods are applied to soil and water;
indirect methods use plant and animals as
bioindicatorg®1%%3, Analysing pollutantsinliving or-
ganismsismoreattractiveand promisingthan anaysing
pollutants of the abiotic environment, asliving organ-
isms provide precise information about the
bioavailability of pollutantsand the magnification and
biotransformation of pollutantg®.

According to Hecnar and M’ Closkey!™® the am-
phibian faunamay provide animportant indicator of
theimpact of anthropogenic disturbanceto wetland
ecosystem. Amphibians are known to be very spe-
cificasfar astheir environmental requirementsare
concerned. Because of their biphasic lifecycle, per-
meabl e eggs, skin and gills; amphibiansare often con-
sidered to be sensitive to environmental contami-
nants’*218, Frogs have been used as bio-indicators
for sometime but their use is not widespread. It is
known that frogs and especially tadpolesare sensitive
to arange of water borne substances making them
suitable candidates asbio-indicators. Frogs have been
used in some placesto measure environmental pollu-
tion. Anuran amphibiansare expected to bewel| suited
asindicatorsof certain typesof environmental pollu-
tion, astheir lifecydesgeneraly includeboth an aguatic
andterrestrial phase. Their dietsarea so known, her-
bivorous astadpol es, insectivorous as adult, so that
sources of uptake of pollutants may be discernibl €.

MATERIALAND METHODS

Study sitesarelocated intheWestern Ghats, which
runs continuously north south between 8 and 21° N
latitudeand paralld to India’swestern coast. Thestudy
Stesarecovering two coastal districts Sindhudurg and
Ratnagiri in Maharashtrahaving excellent mosaic of
habitats, which rangefrom amost untouchedto highly
degrade. The habitatsinclude wetlands, forests, hill
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slopes, agricultural lands, plantations, human settle-
ments, andindustrial lands.

TheAmboli (15° 57’ N 73° 59’E)(site 1) siteis
congdered ascontrol Steover dl other study Sites. The
Amboli isalmost undisturbed siteasthereisno indus-
trid pollutionand very lessagriculturd practices. Mavan
(16° 03’ N 73° 46’ E)(site 2) and Vengurla (15° 87’ N
73° 63’ E)(site 3) aretwo coastal siteshaving paddy
fields, mango, cashew and coconut plantations. These
area so developing townsin the Konkan areaLanja
(16° 85’ N 73° 65’ E)(ste4) hasgood number of com-
mercia plantationsonthehill dopeswherethereisuse
of fertilisersand pest control chemicalswhichgetinto
the natural water bodies. Lote (17° 57’ N 73° 63’ E)
(gteb) istheindustrid areawhered| the effluent com-
ing fromtheindustrieslike chemical and fertilisersdi-
rectly get mixed intothenatura water bodies.

Samplecollection and analysis

Theadultindividuasof Hoplobatrachustigerinus,
Euphlyctis cyanophlyctis and Duttaphrynus
melanostictuswere collected from five study sitesin
the monsoon period of 2005 and 2006. Each selected
speciesrepresent adiverse habitat. The Duttaphrynus
melanostictusisterrestrial, Hopl obatrachustigerinus
Is semi aguatic or dwelling near water bodies and
Euphlyctiscyanophlyctisisexclusively aguétic.

Thecollected liveindividuals of thetarget species
were brought to thelaboratory. Theseindividua swere
sacrificed and liver and muscleswereremoved imme-
diately and used for the heavy meta accumulation de-
termination. Thetissueswereweighed and cutintosmal
pieces, driedinan oven at 80°C for 48 hoursand pow-
dered with pestle and mortar. Dried tissue powder was
digested with 5Sml HNO, and Sml Perchloric acid over
ahot plateuntil al materia getsdissolved. Digestswere
further diluted with distilled weter®. All theheavy met-
as(Cu, Ni, Zn, Co and Mn) were analysed using a
Perkin-Elmer 300 A Andyst AtomicAbsorption Spec-
trophotometer. Theconcentration of heavy metal inthe
tissueswas expressed as mean and Standard Devia-
tionin ugm/gmof dry tissueweight.

RESULT AND DISCUSSION

M ean concentration and associ ated standard de-
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TABLE 1: Mean and standard deviation metal concentrationsin theliver of threespeciesfromthefivestudy site. (Heavy metal

accumulation in pgm/gm of dry tissueweight)

Liver
Species Sites Co Cu Mn Ni Zn
1 0.26 + 0.03 4.31+0.37 223+0.09 035+0.04 212+0.04
2 0.72+0.03 1224+022 4.06+0.08 0.62+0.03 4.11+0.06
Hoplobatrachus tigerinus 3 0.75+ 0.02 13.39+0.30 440£0.09 0.71+0.02 4.20+0.05
4 0.76+0.04 1407+024 459+0.13 0.71+0.03 455+0.17
5 090+0.04 20.34+030 6.26+0.13 091+0.04 6.34+0.12
1 0.41+0.02 1321+050 160+0.16 033+0.01 196+0.17
2 0.73+0.02 1769+056 447+023 053+0.02 215+0.01
Euphlyctis cyanophlyctis 3 0.76 £ 0.02 18.26 + 0.48 4,78+0.19 0.59+0.01 2.18+0.02
4 0.60+ 0.03 18.12+043 501+0.10 0.98+0.02 4.14+0.21
5 094+006 2221+059 6.96+0.09 1.00+0.07 540+0.31
1 035+0.06 40.76+154 211+014 010+0.01 3.09+041
2 041+0.04 4559+204 044+0.02 097+012 816+0.37
Duttaphrynus melanostictus 3 0.20+0.01 40.51+1.38 252+043 011+0.02 4.16+0.30
4 025+0.04 4266+147 1.16+0.17 094+005 6.59+0.37
5 045+0.04 4733+199 278+035 1.05+026 7.90+0.78

TABLE 2: Mean and standar d deviation metal concentr ationsin themuscle of threespeciesfrom thefivestudy site. (Heavy

metal accumulation in pgm/gm of dry tissueweight)

Muscle
Species Sites Co Cu Mn Ni Zn
1 0.04+0.01 1.36 + 0.06 1.23 + 006 0.20+0.01 5.51+0.22
2 0.13+0.01 0.44 £ 0.02 2.36 £ 0.03 0.41+£0.01 10.14 + 0.05
Hoplobatrachus tigerinus 3 0.17+0.01 2.52+0.43 2.51+0.03 0.46+0.01 11.10+ 0.08
4 0.20+£0.01 4.64+0.10 3.26 £ 0.05 0.46 £ 0.01 10.75+0.27
5 0.26 £ 0.02 7.65 £ 0.09 554+0.04 0.66+0.03 13.53+0.30
1 0.05+0.01 237+£0.23 1.70+ 0.06 0.11+0.01 6.68+0.12
2 0.11+0.01 3.08+£0.04 263+0.04 0.29+0.02 10.20+ 0.09
Euphlyctis cyanophlyctis 3 0.15+0.01 3.26 + 0.05 2.74+0.03 0.39+0.02 10.60 + 0.07
4 0.22+0.03 4.02+0.14 3.06+£0.12 0.42+0.02 1251+ 0.19
5 0.44 £ 0.02 6.02+0.14 449+0.21 0.62+0.03 14.76 £ 0.08
1 0.19+0.01 231+£0.13 1.13+0.04 0.38+0.06 3.38+0.09
2 0.25+ 0.02 330+£0.14 230+0.04 055+0.05 4,62+ 0.06
Duttaphrynus melanostictus 3 0.28 + 0.02 3.26 +£ 0.08 2.40+0.01 0.58 + 0.04 4.67 £ 0.06
4 0.27 £ 0.02 334+019 415+0.17 0.68 £ 0.03 4.67 +£0.09
5 0.31+£0.02 3.87+0.21 5.20+£0.20 0.86 + 0.05 5.03+0.10

viation of cobdt, copper, manganese, nickd and zincin
the liver and muscle of Hoplobatrachus tigerinus,
Euphlyctis cyanophlyctis, and Duttaphrynus
melanogiictusinfivestudy Sites selected from the West-
ern Ghatsweregivenin TABLE 1 and 2.

Thehighest cobalt content intheliver wasreported
fromtheindividua sof Hoplobatrachustigerinusand

Euphlyctis cyanophlyctis 0.90 + 0.04 and 0.94 +
0.06pugm/ gm of dry tissue weight respectively from
theLote(ste5). Thelowest concentrationwasrecorded
from the Vengurla (site 3) in Duttaphrynus
melanostictus (0.20+ 0.01ugm). In musclesthe high-
est content was 0.44 + 0.02ugm at Lote (site5) in E.
cyanophlyctiswhile lowest at Amboli (sitel) inH.
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tigerinus (0.04 + 0.01 ugm). For copper content in
theliver themaximum content wasfromtheLote(Site
5) in Duttaphrynus melanostictus (47.33 + 1.99ugm)
and lowest content wasin Hoplobatrachustigerinus
(4.31+0.37ugm) from Amboli (site 1). The highest
and lowest va ueswerereported in the Hopl obatrachus
tigerinus (7.65 + 0.09, Lote (site 5) and 0.44 +
0.02ugm, Malvan (site 2)).

Thehighest manganese content wasintheliver of
E. cyanophlyctis and in the muscle of H. tigerinus
fromthe Lote (site5). Thelowest content of manga-
nese in both the tissues were reported lowest in D.
melanostictus. Increased amount of heavy metal in
Loteand Malvan could bedueto contamination of water
by industria dischargeand horticultura practices.

Thehighest and lowest Nickel content werefound
inliver of D. melanostictusfromthe Lote (site5) and
Amboli (stel) respectively. Thehighest contentinthe
musclewasrecorded in D. melanostictusfrom Lote
(ate5) whilelowest content in E. cyanophlyctisfrom
Amboli (stel).

The liver of D. melanostictus contents highest
amount of zincfrom Malvan (site2) whileliver of H.
tigerinus haslowest zinc content. The highest amount
zincwasfoundinthemuscleof E. melanostictusfrom
Lote(gte5) whilelowest content wasin the muscle of
D. melanostictusfromAmboli (site 1).

It was convincingly clear that for al thethreetest
species, inliver and muscle, thehighest accumulation of
thefiveheavy metalswasat L ote (site 5) and thelow-
est was at Amboli (site 1). Except in the liver of
Duttaphrynus melanostictusin Malvan (site 2) and
Vengurla(site 3) for copper, manganeseand zinc, where
it did not follow the generd trend.

The TABLE 1 shows that the Duttaphrynus
mel anostictus show very high accumulation of the Cu
inall selected site ascompared with the other species
collected from the same site. Whereas same species
had shown thelow concentration of theMnintheliver.
Alsothelowest concentration wasobservedin Amboli
(sitel) in Hoplobatrachustigerinus and highest con-
centration in the Duttaphrynus melanostictus at the
Lote(siteb5). Itindicatesthat different speciesof the
anurans havethedifferent tendency of heavy meta ac-
cumulation. For example as mentioned above the
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Duttaphrynus mel anosti ctus shown high accumula-
tionsof theMn ascompared to other speciesfrom same
ste. In sameway Euphlyctiscyanophlyctishaving the
minimum capacity for theaccumulation of theZn.

In the studies by Loumbourdisand Wray (1998)
the concentration of 14 heavy metdsinthetissueof the
frogRanaridibunda, livinginasmal river of Macadonia,
Northern Greece, high concentrationsof copper, chro-
mium, molybdenum, zinc, manganese, and d uminium,
corresponding to the highly polluted areas, were de-
tected fromtheliver of thefrog. Also it hasbeenre-
ported by Misyuraet al. (1998) that highlighted influ-
enceof iron miningindustry on biochemicd parameters
of amphibians. According to their study, influence of
heavy metaslikeFe, Mn, Ni, Zn, Pb, Cd brings about
changing level of carbohydrates, lipidsand protein me-
tabolism. Thereisaso reduction inthe comparative
weigh of detoxification organslikeliver, kidney, spleen,
heart and lungs.

Environment act asasink for deposition of differ-
ent pollutantsand thereforeit can be concluded by this
study i.e. metals were taken by the anurans through
food, water and soil. The present studies on the heavy
metd toxicity inthetissuesof thetest anuransconfirm
thelevelsof toxic metd concentrationsat thestudy Sites
and their obviousimpact ontheaccumulation level sof
themetal sby theamphibians.
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