Available online at www.pelagiaresearchlibrary.com

<
<« =~ ) )
Ri. -R- T Pelagia Research Library
—t D
IE Advances in Applied Science Research, 2015, 6(1):3%
Library

Library
ISSN: 0976-8610
CODEN (USA): AASRFC

The impact of lead and nickel in some hematologicglarameters in house
sparrow (Passer domesticus)

"Lulzim Millaku *, Resmije Imerand Artan Trebicka®
!Department of Biology, Mathematics & Natural Sciendniversity of Prishtina, Kosovo

’Department of Biology, Agricultural & Veterinary Ealty, University of Prishtina, Kosovo
®Department of Biology, Natural Science Faculty, Wémsity of Tirana, Albania

ABSTRACT

The aim of this study was evaluation of environedegmbllution with heavy metals such as Lead andkdlion the
living organisms in industrial areas, using the ddibof House sparrow (Passer domesticus) as a liwa@tor of
pollution by metals. For this purpose, a blood eotlon was performed on 32 house sparrows (Passeredticus)
males and females, which were captured in Mitrotman (situated close to smelter “Trepga”, down sgd in
2000 year), Drenas town (near the Ferronickel serelpollution area) and in rural area (Ujmir villag not
contaminated area). We have analyzed: number of RBCWBC, hematocrit value (Hct) and hemoglobinntou
(Hgb) in blood of house sparrow. The results olgdinndicate a reduction in the number of erythresyand
leukocytes in significant degree (p <0.01) in theod of sparrows caught in Drenas and Mitrovica gared with
sparrows caught in Ujmir (control). Higher of herpatit value (p <0.001) of sparrows caught in Ujngompared
with the sparrow population caught in Mitrovica amitenas, while no significant differences in theocamt of
hemoglobin between the analyzed groups. Howevergiults are correlative; they “call” for furthestudies in the
sparrow population and in the laboratory.
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INTRODUCTION

Heavy metals as Lead and Nickel have toxic effertgiding both lethality and sublethal effects sashchanges in
behavior, development, reproduction, pathology émaistry and hematology. The sources of heavy metal
pollution include natural sources [1], mining ortadesmelting [2], municipal waste, industrial efflits, application

of sewage sludge and animal manure on agricultanal [3].

Hematology has an important role in the assessofehe health of birds. Many birds do not expredgsiaal signs
until late in a disease process and the signsthiegt do exhibit may be subtle and non-specific. Seguently, the
use of hematological assays may aid in the eadggmition of disease, thus facilitating the bespantunity for
management and therapy to resolve the procesdr4dvian veterinary praxis the usefulness of bldest as
complementary veterinary tools for the diagnosiwide known. However, the performance of the bldest,
obtaining enough samples, as well as the interoetaf the results still pose many difficultieswild birds. The
hematological values may be affected by time of, dagulting period, nutrition status, environmentahditions

[51, (61, [7], [8].
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In this study, we investigated hematologgrameters as number of RBC and WBC, hematocritev@Hct) and
hemoglobin count (Hgb) in blood of house sparrd®agser domesticusThe purpose of this study were the
comparisons of blood parameters of house spafRasser domesticlscaught in industrial polluted areas
(Mitrovica and Drenas town) and reference areasn{Jyillage) to assess environmental pollution witeavy
metals.

The chemical and physical forms of nickel and #kssstrongly influence bioavailability and toxicfWWHO 1991).
Nickel concentrations in the organs of most aviddlife species in unpolluted ecosystems range fedpout 0.1 to
2.0 mg/kg d.w. and occasionally reach 5.0 mg/kg PW

MATERIALS AND METHODS

Study areas:

The pollution of living environment iMitrovica still presents an ecological problem (the area rieandry
“Trepga” closed since 2000). The main recoursgsotifition in Mitrovica, in the past had as startipgint different
technological departures (metals foundry, refinfiptation, factory of accumulations and sulfuricicabattery) of
“Trepga” combine and also superphosphates fentifeetory. The work of these departments has maitdeWica of
the most polluted cities in Europe. The pollutiendl can be illustrated from some informations bp®/ac [10],
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 tisame period was 20-3@y/m°. Trepca Foundry was closed in
August 14' 2000 from the United States Forces. The resedrahwas done from Shehu's [11], analysis of soil
taken in the location around Mitrovica had notiéghhconcentration. More than 13 years have pasgdalibthe
pollution left from Trepga's activities, threatesegiously the local environment and people's health

Drenas townis located 20 kilometres far from Prishtina (capdf Republic of Kosovo) in the West. The smelter
(Ferronickel) has operated since 1982. Ferronikal three open pit mines: the Dushkaja mine witmased
reserves of 6.2 million tonnes; the Suka mine-0Oilan tonnes and the Gllavica with 6.8 million & Ferronikeli
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 electriaenace) is about 12.000 t Ni/year [18]. In recéme, the smelter
plant is active and it is known as “New CO Ferré&eit.

Blood samples and hematological analysis:

A blood collection was performed on 32 house spesrdPasser domesticuamales and females, which were
captured in Mitrovica town (situated close to seelfTrepga”, down closed in 2000 year), Drenas t¢near the
Ferronickel smelter, pollution area) and in ruredaa(Ujmir village, not contaminated area). We hawalyzed:
number of RBC and WBC, hematocrit value (Hct) aethbglobin count (Hgb) in blood of house sparrowse T
determination of these indicators was done witw@omatic device for hematological counting.

Statistics:

Statistical elaboration of hematological parameteas done with the methddNOVAby determining the average of
each indicator, standard deviation (SD), standamfr @f the average (SEM) and accuracy of diffeeettcough a
Student test (tD). Probability was determined bataular method.

RESULTS AND DISCUSSION
The results of our research on the number of evgihes (RBC), leukocytes (WBC), hematocrit valuetjHand
hemoglobin count (Hb) in the blood of house spar(®asser domesticuscaught in polluted industrial areas

(Mitrovica and Drenas town) and reference area (t)jwllage) are presented in table 1 and figuré. 1-

In our study, the number of RBC and hematocrit @ahu blood of sparrows from the reference siteighér in
significant scale (p<0.001) compared with bloodrepas from contaminated sites, see table 1.
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Table 1. Hematological values of house sparroviPésser domesticus) from polluted site (Mitrovica and Drenas site) aml reference site

(Ujmir village).

Reference site Polluted site
Blood parameters Ujmiré Drenas Mitrovicé
P (10) (10) (10)
RBC(x10%/L) 458+0.3 294 +05 3.17 0.7
WBC(x10/L) 7£16 84+21 89+16
Hct(%) 55.1+3.¢ 3367 +94 3077 6.8
Hb(g/L) 251.1+49.9 287.6+452 267.3+16.6
Note: Values are expressed as me#id.4n parentheses () number of bird®<0.01; ™ P<0.001.
Erythrocytes Leukocytes
5 - 9
4.5 - 8 -
4 - 7 -
3.5 A 6 -
3 -
5 -
2.5
4 -
2 -
1.5 - 37
1 - 2 1
0.5 - 1 -
0 . . . 0 ; : :
Ujmir Drenas  Mitrovice Ujmir Drenas  Mitrovice
Figure 1 Figure 2
Hematocrit Hemoglobin
60 - 290 ~
50 - 280 -
40 - 270 A
30 - 260 -
20 A 250 -
10 A 240 -
0 T r 1 230 T T 1
Ujmir Drenas  Mitrovice Ujmir Drenas  Mitrovice
Figure 3 Figure 4
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Changes in the number of red blood cells and heriaio the blood of the house sparrows, betweeralltes
studied may be a results from heavy metal poisqraagecially with lead and zinc intoxication, whizdm results in
the appearance of immature and abnormal erythregytihe peripheral blogd 2], [13]. Chronic lead toxicosis also
may be associated with an in appropriate releasgoohal appearing, immature erythrocytes into tedapheral
blood of no anemic birds. The total erythrocyteantration and hematocrit of birds are influencgdecies, age,
seX, hormonal influences, hypoxia, environmentatdes and diseasd4]. Changes in erythrocyte and hematocrit
occur in a predictable manner with increasing bleadi concentrations in birds [12].

Leukocytes in avian blood include lymphocytes, moytes and granulocytes. The granulocytes are fledsas
heterophils, eosinophils and basophils. Heteropmiésthe most abundant granulocyte in most birtie general
causes of a leukocytosis in birds include inflamiamgtwhich may be associated with infectosis orinfattosis
causes, toxicities (i.e zinc), hemorrhage into @ybeavity, rapidly growing neoplasms and leukemia.

The unchanged hemoglobin values of house sparrass@® domesticus) between localities studies caotnenent
based on the fact that lead anemia is a latercelimanifestation of lead plumbism.

CONCLUSION

The results are correlative, they “call” for furthstudies in the sparrow population and in the tatwy.
Biochemical and histopathological parameters anbiomccumulation of heavy metals in the tissues niest
analyzed to have a realistic view on current emritental pollution in these areas.

REFERENCES

[1] Miranda M, Benedito L, Blanco-Penedo |, Lépearhas C, Merino A, Lopez-Alonso M, Trace Elem. Med
Biol, 2009 23, 231- 238.

[2] Uhlig C, Salemaa M, Vanha-Majamaa |, Derodé&nviron. Pollut2001, 112, 435-442.

[3] Blanco-Penedo |, Cruz M, Lépez-Alonso M, Miranti, Castillo C, Hernandez J, Benedito Environ. Int
2006 32, 901-906.

[4] P. Clark, W. Boardman, S. Raidal, Atlas ofnatial avian hematology. Wiley-Blackwell, United Kjdom,
2009

[5] A. Driver, J. Wild. Dis. 1981, 17:413-421.

[6] C. Whittow, Avian Physiology, 5th edn. Acadier®ress, San Dieg@999

[7] P. Artacho, M. Soto-Gamboa, C. Verdugo, Fespblo,Comp. Biochem. Phy2007, 147:1060-1066.

[8] P. Katavolos, S. Staempfli, W. Sears, A. GaczSmith, D. BienzleVet Clin Pathol2007,36:341-347.

[9] P. M. Qutridge, A. M. ScheuhammeEnvironmental Review4993,1:172-197.

[10] Popovac D, Colakovic B, Popovac R, Saljic lodRrovic P Acta. Biol. Med. Expl981, 6, 61-65.

[11] Shehu I, Demaku S, Arbneshi T, Jusufi S, Stkal®obra B, Jint. Environmental Application and Science
2011, 6, 3, 429 — 433.

[12] P. Katavolos, S. Staempfli, W. Sears, YanGz, A. Smith, D. Bienzl&/et Clin Pathol2007, 36: 341—7.
[13] H. Pattee, W. Carpenter, H. FritlsWild Dis,2006 42: 772-9.

[14] K. Hauptmanova, M. Maly, |. Literaketerinarni Medicina2006 51: 29034.

37
Pelagia Research Library



