Available online at www.pelagiaresearchlibrary.com

-4

gl
ARX
(o

Library

<

Pelagia Research Library

European Journal of Experimental Biology, 2014, 4(6 77-80

_\? = = b
Pelagia Research

Library

ISSN: 2248 -9215
CODEN (USA): EJEBAU

House sparrow Passer domesticus) as bioindicator of heavy metals pollution
"Lulzim Millaku *, Resmije Imer#and Artan Trebicka®
!Department of Biology, Mathematics & Natural Sciendniversity of Prishtina — KOSOVO

’Department of Biology, Agricultural & Veterinary Ealty, University of Prishtina — KOSOVO
3Department of Biology, Natural Science Faculty, \émsity of Tirana — ALBANIA

ABSTRACT

The aim of the present study was to determinedheentrations of heavy metals (Pb, Cd, Cu, Ni angiZ tissues
(lungs and heart) of the house sparrow (Passer @times) grown in Mitrovica and Drenas towns (padidtarea)
and reference site (Ujmir village). A total of 30use sparrows, only male (10 from each localityjenenalyzed.
The concentrations of heavy metals were measurédg ukductively Coupled Plasma Optical Emission
Spectrometry (ICP-OES). Results showed differdmitéds of heavy metals to tissues. The conceotiatof lead,
cadmium and nickel in lungs tissue (Pb — 21.764}1gCd — 2.519 pg/§; Ni — 12.784 pg/d) were significantly
higher (P< 0.001; 0.01) in sparrows from the po#ldtarea (Mitrovica and Drenas) compared with refere site
(Ujmir village). While concentrations of copper amithc in heart tissue (Cu — 23.213 ug/@n — 91.720 pg/y
were significantly higher (P< 0.001; 0.01) in spaws from the polluted area (Mitrovica and Drenas)rpared
with reference site (Ujmir village). Consideringethigh concentrations of heavy metals in tissuespafrows from
Mitrovica and Drenas towns (polluted localities)e wan say that there is still a danger for biota.
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INTRODUCTION

Contamination by heavy metals is a major concerridwade, regional and local level and influences fanctional

and structural integrity of an ecosystem. The rsgtaksent in an animal may result in various irttgoas: some are
essential for life, others can be harm-full. A eas group of pollutants are heavy metals that pofigeat to all
living organisms, with lead being especially coes@tl as highly toxic [1], [2] . The sources of heawstal pollution

include natural sources [3], mining or metal smelt{4], municipal waste, industrial effluents, dpption of

sewage sludge and animal manure on agricultura J&8h Heavy metals are naturally present in vasioatural

segments. However, human activity exerted for dtiswprovided by industrial development, has chantjed
biogeochemical cycles influencing the transferhefse elements [6]. A number of metal ions are d¢isddut some
other metals are non essential such as Pb, CdQ[@ntification of trace element levels in differéissues of the
organism is an indicator of the bioavalable frattid the element in the environment [8].

Recently biological indicators have become very mmn and have been found very useful. This is bechving
organisms have high sensitivity to changes in emvirental components and conditions that constihéi living.
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However, different organisms respond at differeggjrée to changes in some environmental paramdteesefore,
the biodiversity needs to be well understood whamsilering biomarkers of environmental pollution.

The use of living organisms to monitor heavy me@llution provides more promising results than ctoainand

physical analysis. This results from the fact tivat obtain accurate data of bioavailability and tsansference of
contaminants as well as observe some physiologindl behavioral symptoms of induced toxicity. Biraie

traditional objects for biological monitoring in lhaed ecosystems. Birds can be exposed to heavglsnboth

externally, by physical contact, and internally,dmnsumption of contaminated food.

Birds are easy to identify and their classificatemmd systematic are well established. They ardcpéatly well

known organisms, with much research carried ouheir ecology and behavior, and this backgroundiatedge of
biology enhances their usefulness as biomonitbis.Mery important to keep several criteria whelesting the bird
species for biomonitoring. Among them common ocenee, easy capturing, clearly identified individtexritory

size, homogeneity of the material, well known bigpl®f the species and bioaccumulation capacity Ishioe taken
into account.

Bioaccumulation of heavy metals in tissues of bhids received attention because of the lethal abdethal effect
of their accumulation, apart from the fact thadbiare often located in high levels in the foodirivehich makes
them suitable for use in bioaccumulation studig¢s $dudies on lead contamination in birds condudteithdustrial
areas showed a definite influence of environmeptdlution on the levels of metals accumulated by$i[10].
Extensive studies on heavy metals concentratidsirits have been conducted in many polluted regiBesently,
some researchers explored the potential of mongometals pollution using wild species such as dofesg.
Culumba livig, house sparrowP@sser domesticiispigeons, and great titPdrus majoy [11], [12], [13], [14], [15].
These species are ideal bioindicators becauseatieegommon and widely distributed and have fasabwdic rates.

The main objective of the present study was to idethe information on the concentration and disttion of Lead
(Pb), Cadmium (Cd), Copper (Cu), Nickel (Ni) anch&i(Zn) in different tissues of house sparroagser
domesticuk including consumption organs (lungs, heart).

MATERIALS AND METHODS

Study areas:

The pollution of living environment in Mitrovica ikt presents an ecological problem (the area neandry
“Trepga” closed since 2000). The main recoursgsotifition in Mitrovica, in the past had as startipgint different
technological departures (metals foundry, refinéiptation, factory of accumulations and sulfuricicabattery) of
“Trepga” combine and also superphosphates fentifeetory. The work of these departments has maitieWica of
the most polluted cities in Europe. The pollutierd! can be illustrated from some information’sRppovac [16],
who find that the quantity of the emitted lead dexstryday from the Trepga foundry in 1979 was 6 tons. The
concentration of lead in air in Mitrovica from tlsame period was 20-3/m®. Trepca Foundry was closed in
August 14' 2000 from the United States Forces. The resedr@hwas done from Shehu's [17], analysis of soil
taken in the location around Mitrovica had notiégghhconcentration. More than 13 years have pasgduubthe
pollution left from Trepga's activities, threatesesiously the local environment and people's health

Drenas town is located 20 kilometers far from Rrest(capital of Republic of Kosovo) in the West.eTemelter
(Ferronickel) has operated since 1982. Ferroniblkesl three open pit mines: the Dushkaja mine wittmesed
reserves of 6.2 million tons; the Suka mine-0.8iamltones and the Gllavica with 6.8 million ton€srronickel
smelter is well-known for final production of Fermickel. In metallurgical processing the minerakb is treated
by an oxide mineral of nickel (two sources) withe tifiollowing average chemical structure: Ni+Co=1.2%;
Fe=26.0%; Sig=47.0%; Ca0=2.5%; GD;=1.2%; MgO=11.0%. The produced slag has the chérsinacture as
follow: Ni-0-08%; SiQ 55-57 %; MgO 10.0%; Fe total 20%; Ca) 4.0%. Theac#ty of the smelter in the
technological lines (rotating furnace and electrfaenace) is about 12.000 t Ni/year [18]. In rectme, the smelter
plant is active and it is known as “New CO Ferré&eit.

Sample collection and preparation:
Our research is done on the natural individualthefpopulation of house sparroRasser domesticusvho were
caught in the city of Mitrovica (polluted area)ettown of Drenas (area near the Ferronikel smed@hited area)
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and in rural areas — reference site (Ujmiré villag® a polluted area). In May (2014), a total 6ff®use sparrows
(Passer domesticysnly male (10 from each locality) were caughtteifdissection of birds, samples tissues (lungs
and heart) were gathered and stored &iG26r further analysis. The concentrations of Pt, Cu, Ni and Zn were
determined using Inductively Coupled Plasma-Optizaission Spectrometry (ICP-OES).

The differences in metal concentrations were aealyzith Student’s test (t). Significant differenaesre assumed
at p<0.05. For all statistical analyses, Sigmaystafjram were used.

RESULTS AND DISCUSSION

Concentrations of the heavy metals in tissues duargl heart) of house sparroRaéser domesticisre presented
in Tables 1. All the results were performed in asight.

Table 1. Mean £SD values for heavy metals (Pb, C@u, Ni and Zn) in house sparrow Passer domesticus) by tissues and site (in pg/g

d.w.)
Tissues Metals Reference site Polluted site
Ujmir (n=10) Drenas (n=10) Mitrovicé (n=10)
Lungs Pb 3.87 3.843 14.611°  +5.92 21.764°  +2.309
Cd 0.609 *0.45 2.113 +0.82 2519  0.758
Cu 3.852 +0.906 8.264  +5.815 8574  15.258
Ni 1.74 #0539 12.784 +12.338 10.386  +12.981
zZn 21.016 +5.89 69.801° +39.356 83.837°  +94.029
Heart Pb 2.5  +0.901 5967  +2.747 11.09°  +6.479
Cd 0.22¢  +0.17¢ 091  #0.29¢ 1.217  +0.61%
Cu 8.878 £5.22 19.345  +5.156 23213  +4.47
Ni 0.8  #0.355 2.481 +2.289 1.289  +0.602
Zn 30.444 +8.92 77.306° +25.99 91.72° +53.903

Note: Significance level: p<0.01*; p<0.001**

It observed that the different tissues in houserspahad disparity in the mean metal concentrationgeneral, the
concentrations of the heavy metals, such as PbCQdNi and Zn were higher in tissues of house repafrom
polluted site (Mitrovica and Drenas city) in comipan with reference site (Ujmir village). In thenlys of sparrows
from polluted site, the highest values of heavy atlsetwere, Pb concentration 21.764 +2.309 ug/g dod,;
concentration were 2.519 + 0.758 ug/g d.w.; Cu eatration were 8.574 + 5.258 ug/g d.w.; Ni concaitn were
12.784 £ 12.338 ug/g d.w.; Zn concentration wer883 + 94.029 ug/g d.w. In the heart of sparrowsifipolluted
site, the highest values of heavy metals were, dtzentration 11.09 + 6.479 pg/g d.w.; Cd conceiatnaivere
1.214 + 0.617 pg/g d.w.; Cu concentration were 232 4.47 pug/g d.w.; Ni concentration were 2.481.289 ug/g
d.w.; Zn concentration were 91.72 + 53.903 ug/g. d.ae lowest Pb concentrations were 2.5 + 0.903 jdgk. in
heart of house sparrows from reference site. Tivedo Cd concentrations were 0.228+ 0.179 pg/g ish\weart of
house sparrow from reference site. The lowest Gicemtrations were 3.852 + 0.906 pg/g d.w. in luafjlouse
sparrows from reference site. The lowest Ni conegioins were 0.8 £ 0.355 pg/g d.w. in heart of leosgarrow
from reference site. The lowest Zn concentratioesew21.016+ 5.89 pg/g d.w. in lungs of sparrowsnfreference
site.

In lungs Pb, Cd and Zn concentration averages wsigmr@ficantly different (p<0.001) between pollutsile and
reference site, while Cu and Ni concentration ayesawere significantly (p<0.01) between polluteté saind
reference site. In heart Pb, Cd, Cu and Zn conatoitr averages were significantly different (p<@pbetween
polluted site and reference site, while Ni concatitn averages were significantly (p<0.01) betwpeltuted site
and reference site.

The results of higher concentrations of heavy msetal house sparrow from Mitrovica and Drenas city i
accordance with results of Elezaj [19], who showed/ higher concentration of Pb, Cd, Cu, Ni andiZmany of
tissues of feral pigeon€6lumba livig from Mitrovica. The higher concentrations of Rigorded in house sparrows
from Mitrovica is in accordance with results of Hats [20] who in feral pigeons from London areaarted very
higher lead concentrations.

For example, several studies have shown that ysbpolations of house sparrows, starlings, pigeend to have
higher heavy metals concentration than rural pdjma [21]. Our data are compatible with data ofaeh [1],
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who used house sparrow as object of research dait@¢termination of heavy metals in the environment.
CONCLUSION

Research has shown that house sparr®asger domesticusiave great capabilities to accumulate heavy raétal
their tissues. Considering the high concentratafitseavy metals in tissues of sparrows from Mitcavand Drenas
towns (polluted sites), we can say that thereilisastianger for biota.
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