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ABSTRACT

As a top consumer in food chains, raptors forage over large geographical areas and so might be
expected to accumulate environmental toxicants. Total of 12 birds Milvus migrans govinda were
collected from 2007-2011 for occurrence of blood parasites and effect of toxicants on haematology.
Only 6 Kites were found suitable for preparation of blood smears. Haematozoan parasites were not
found from any of 6 Milvus migrans govinda examined from Bundelkhand region. The blood was
collected from wing veins in fresh dead eagles by using 2 ml syringe and needle. Feathers in the
axillary region were plucked to isolate wing vein and the site was disinfected by 70% methylated
ethanol. The blood smears were prepared, air dried, fixed with methanol, stained with Giemsa and
examined for blood parasites. The haematological values obtained from the Black Kites, Milvus
migrans govinda were within the range of healthy raptors. Absence of blood parasites in Milvus
migrans govinda is also striking, considering that they have a strong preening behaviour against
ectoparasites which are vectors of haematozoa. Present study on Milvus migrans govinda will be
important for future comparisons of population health in Bundelkhand region.
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INTRODUCTION

Raptors are excellent bioindicators of a healthysgstem. More emphasis is being placed on the
blood as a health monitoring tool for wild birdsaiilson and Bortolotti, 1997; Newmash al .,
1997; Olsenet al., 2001; Balbontin and Ferrer, 2002). Very little dsas focused on the use of
haematological parameters of birds for biomonitpraf environmental conditions. Heavy metals
such as lead, cadmium has been identified as emagatal contaminants toxic to eagles and
posing serious threats to declining populationsotbier raptors worldwide. Physiological stress
indicators such as haematological parameters dmilgseful to evaluate the effects of contaminants
heavy metals on birds. Haematotoxicity happen vwduene of these different blood components are
present or structural anomalies occurring in bleothponents interfere with normal functioning.
Haematological parameters can be considered imdgatf toxicity in bird’s studies (Pushpendra
Pathak and K. S. Rana, 2012). Use of pesticidasiodern agriculture has increased tremendously.
Persistent organic pollutants such as organocldqrasticides are distributed in food webs globally
and, due to their bioaccumulative properties angsigtence, they biomagnify to their greater
concentrations in higher-level consumers (Senthinidret al., 2002).

Blood indices are considered physiological pararseté the whole body. Thus, present study has
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been planned for haematological investigatiomMafvus migrans govinda in Bundelkhand region.
Establishing normal baseline values for bloodMifvus migrans govinda will be important for
future comparisons of population health in Bundehdhregion.

Study Area

Bundelkhand region is located between 23° 20’ atd2ZD’ N latitude and 78° 20’ and 81° 40’ E
longitude bounded by the Yamuna in the north, thar@bal in north west, erupted ranges of the
Vindhya in the south east. The area is generallgkyo Granites of varying types are the
predominant geological material found across inrégion. These are followed by gneisses and
sedimentary strata such as sandstone and limediotiee southern extremity of the Bundelkhand,
imposing escarpments of limestone and sandstone tfue backbone of the Vindhyan range, which
has effectively isolated the region from the saand is traditionally viewed as the division between
northern and southern India. Bundelkhand regioranisimportant agricultural region in Uttar
Pradesh and 36.42% of the area is covered witlstfoBeindelkhand region accounts for 10.8% of
the total forest area and ranks first in termsooé$t area of the state. Bundelkhand region inotydi
13 districts of Uttar Pradesh and Madhya PradesimdBlkhand region includes Jhansi, Lalitpur,
Jalaun, Hamirpur, Banda and Mahoba in Uttar Pra@eshSagar, Chattarpur, Tikamgarh, Panna
and Damoh in Madhya Pradesh including parts of @&wadDatia, Shivpuri and Chanderi (Figure 1).
The river network of the region comprises of vasiduig and small rivers like, Yamuna, Chambal,
Betwa, Dhasan, Son, Sindh and Kane. The main &ilast of the Yamuna are the Betwa, Ken,
Baghain, Pahuj and Dhasan rivers, most of whichmap@rtant sources of water.
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Figure 1: Map of study area “Bundelkhand region”
Source: http://www.apnabundelkhand.com/

MATERIALS AND METHODS
Materials

The blood was collected from wing veins in frestadi@agles by using 2 ml syringe and needle.
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Feathers in the axillary region were plucked tdatowing vein and the site was disinfected by
70% methylated ethanol. The blood smears were prdpair dried, fixed with methanol, stained
with Giemsa and examined for blood parasites (Benib@70).

RESULT AND DISCUSSION

Total of 12 birdsMilvus migrans govinda were investigated for occurrence of blood parasates
effect of toxicants on haematolog®nly 6 Kites were found suitable for preparationhbidod
smears. Haematozoan parasites were not found frgnofa6 Milvus migrans govinda examined
from Bundelkhand region. The blood parasites stidia@ birds in general have found low
infestations rate. The absence of blood parasitédack Kites,Milvus migrans is notworthy. The
life style and foraging habitat of Black Kitdglilvus migrans probably reduces their susceptibility
to some vectors of blood parasites.

Absence of blood parasites Milvus migrans govinda is also striking, considering that they have a
strong preening behaviour against ectoparasiteshnduie vectors of haematozoa. Despite of the
presence of suitable vectors and the right hosigpar relationship in the environment, raptors
could be free of blood parasites if the competeoic¢heir immune system is extremely high.
Absence of blood parasites can be an artefact dabgdow parasite detectability or by intra
specific variation in the susceptibility of the hde parasitisation depending on strong preening
behaviour or habitat. Blood parasites often incuiit@ess cost to the infected bird, sometimes
resulting in death of the bird. Some raptors, haveware apparently free of blood parasites,
presumably due to the lack of exposure to bloo@gta vectors such as ectoparasites. Protective
immunity in raptors may be also responsible for #fxsence of infections by blood parasites.
According to some previous studies, the incidenue prevalence values of blood parasites are
mainly dependent on the abundance and activityctfparasite vectors. Although the densities of
vectors were not estimated, the data on the presemabsence of parasite vectors for alMiBus
migrans govinda was recorded. However, such extrinsic factors, imohagical capacity of raptors
and absence of the perfect host parasite relatightralso be important.

The heterophils were lower Milvus migrans govinda when compared to infected Philippine scops
owls, Otus megalotis. The lymphocytes were higher. This is similarite haematologic response of
poultry to stress, which is characterized by tHease of corticoids resulting to heterophilia and
lymphopenia (Powers, 1994). Samour (1996) alsoritext the increase in the heterophils and
decrease in the lymphocytes during the periodstress. The PCV values are higher than those
obtained by Manigbas (2000) which were 29% forSleeps OwlOtus megalotis and 32% for the
Philippine eagle owlBubo philippensis (Table 1). These values can serve as benchmark to
determine what could be the normal versus anaetatess This finding is remarkably different
from Butterworth (1996) who reported acute weiglssl and anaemia due Haemoproteus spp. in
Snowy owls,Nyctea scandiae. This can be attributed to the pathologic respdresmuse of being
unexposed, due to the absence of typical vectdrs.riean estimated WBC count were 16158.33
(infected Scops owl), 17111 (non infectiégdvus migrans govinda). Increase in leukocytes is seen
in conditions of stress and disease in birds (AtmEB97) as well as in cases of Chlamydiosis,
Aspergillosis and Tuberculosis. There was no sigaiit effect on the PCV and estimated WBC on
the values obtained from thdilvus migrans govinda (Table 2) and théHaemoproteus spp. -
infected owls. There was no increase in the helelopnd the lymphocytes of tt@tus megalotis
infected withHaemoproteus spp. The haematological values obtained from tlelBKites,Milvus
migrans govinda were within the range of healthy raptors.
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Table 1. The haematological parameters of Philippine sanpls Otus megalotis and Philippine
eagle owlBubo philippensis

PCV Total WBC Heterophil Eosinophil | Lymphoc Monocyte | Basophil
(%) Protein (x 10°/L) (%) (%) yte (%) (%)
(mg/dL) (%)

Haemoproteus | 40.33 6.76 16158.33 64.33* 6.33 27.67 1.33 0.33
spp infected
scops owl,
Otus megalotis
(N=3)

Philippine | 38.66 4.33| 26,044.00 50.00 5.00 40.00 4.66 0.33
eagle-owl,
Bubo
philippensis

Table 2: The haematological parameterdvifvus migrans govinda

S.No| Sample| PCV | Total Protein WBC | Heterophil | Eosinophi Lymphocyte | Monocyte | Basophil
no (%) (mg/dL) (x (%) | (%)
10%L)
1 MAS | 42.00 5.03| 17134 45.01 1.3 66.01 2.87 .011
2 MA3 | 41.03 4.98| 17010 4491 1.09 68.09 2.01 .032
3 MA4 | 41.09 5.56| 17189 44.02 2.56 68.58 2.76 .081
4 MAS5 | 43.13 6.04| 17152 43.11 2.80 59.92 2.94 .037
5 MA6 | 40.96 5.85| 17100 45.22 3.09 63.98 2.14 .021
6 MA7 | 43.06 6.21| 17082 43.45 3.85 64.28 3.00 .021
Avg. 41.87 5.61| 17111 44.28 2.44
Discussion

Lead is one of the most toxic elements, becaubmds and inactivates essential enzymes. Renal,
gastrointestinal, nervous and haemapoietic systemaffected by the lead intoxication (Baykatv

al., 1996). There are several evidences indicate eff#fatsetals in blood as Jitka Osickogiaal .,
(2012) reported that decreased haemoglobin and dtaent levels are associated with lead-
exposure and reflect the extent and efficiencyafgen carrying capacity of blood and thus the
bird"s ability for physical performance. Over-expasto Pb is also known to cause reduced total-
blood haemoglobin concentration, elevated levelpratoporphyrin and decreased packed cell
volume(PCV) (Franson, 1986; Pain, 1995). In sonsegahaematologic parameters may provide an
indication of lead intoxication. A hypochromic, mgerative anaemia occurs in some affected birds
(S. E. McDonald, 1988). However, death can be asitteout premonitory signs (G. Dumonceaux,
1994). Matecet al., (1999) reported that the number of raptors affebieelevated blood Pb levels
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0.2 ppm. P. Gomez-Ramirex al., (2011) suggested that blood lead levels abovagl8l caused
adverse effects. Franson (1996) suggested threstamiges in Falconiformes for lead with
subclinical effects levels (generally indicatedd¥yiochemical perturbation) expressed as 0.2 ppm
to 1.5 ppm in blood, 2 ppm to 4 ppm in liver angm to S5ppm in kidney. Some evidences on
cadmium toxicity are given as M. R. Spivey Fox (1pTeported growth depression, anaemia,
elevated plasma transferrin levels caused by latbatentration of cadmium in Japanese quail,
Coturnix japonica. Scheuhammer (1987) suggested that a cadmium dseel3 ppm in liver and
over 8 ppm in kidney might indicate an increasedirenmental exposure to that metal. Eisler
(1985) suggested maximum liver cadmium levels gizdfitems, which led to elevations in blood,
liver and kidney tissues in the Smelter Hill asateil KestrelFalco nestlings reached 0.378)/g

or approximately 3% of the toxic threshold ({i§/g). B. W. Cairet al., (1983) studied on Mallard
ducklings,Anas platyrhynchos were fed cadmium in the diet at 0, 5, 10, or 2hgpom 1 day of
age until 12 weeks of age. At 4-week intervalsmmdes and six females from each dietary group
were randomly selected, bled by jugular venipurgt@and necropsied. Significant decreases in
packed cell volume (PCV) and hemoglobin (Hb) cotreadion and a significant increase in serum
glutamic pyruvic transaminase (GPT) were found awetks of age in ducklings fed 20 ppm
cadmium. Mild to severe kidney lesions were eviderducklings fed 20 ppm cadmium. Guillermo
Blancoet al., (2004) observed levels of heavy metals in bloade detrimental effects on the health
of prefledgling Black kitesMilvus migrans exposed to emissions from a solid waste incinerator
near Madrid, central Spain. They concluded negasffects of Cd on the immune system.
Hypothesis on copper is given as F. McGhkeal., (1965) concluded that trace elements such as
iron, zinc, cadmium and lead; interactions may bentiul to the organism. The lethal dose of
copper in birds has considered at 80 ppm-160 ppmvaB Wyk et al., (2001) reported Cu
concentrations below 50@y/g, which is considered to be the level at whikid effects in blood
and tissues of vultures species African whitebaclksgudogyps africanus, Cape griffon,Gyps
coprotheres and Lappetfacediorgos tracheliotos in different regions of South Africa.

Many hypothesis are given on effects of zinc omiatelogy of birds as M. M. Christophetral.,
(2004) reported that toxic effects of zinc leadittg haemolytic anaemia have recently been
investigated in mallard duckénas platyrhynchos. Zinc poisoning in birds, observed abnormalities
include a greater number of immature red bloodscélypochromasia, poikilocytosis and nuclear
abnormalities, such as fusiform, elongated, areyutar nuclei (M. M. Christophet al., 2004). J.

L. Stahlet al., (1989) observed excess zinc result in a functiooal deficiency leading to reduced
haeme synthesis and erythropoiesis. The lethal vanc in birds has considered at 312.4-2418
ppm (www.ivis.org). The interaction between zinaaron may therefore play a major role in the
development of anaemia in birds overexposed to. zmaddition, zinc limits copper availability
and decreases tissue copper and ceruloplasminrdoaibens.

Some hypotheses have been suggested on high oatimentof Fe as Rattnegt al., 2008)
concluded that high concentration of Fe determinetthe blood of the birdSJuctuation levels of
metals in the blood may reflect the diet and mahbtion quantities stored in the tissue or last
dietary, dermal or respiratory. E. S. Dierenfetdal., (1994) concluded that all birds need some
iron, to create blood and othessues. They suggested that diets should be fatedilto contain
between 50 pprmand 100 ppm iron. Diet contribute to the developnoérhaemosiderosis and iron
storage disease in birds. Sensitive species have eificient mechanisms of iroabsorption.
Factors such as iron level, iron source and intema& with othercompounds all affect the
availability of dietary iron (http://www.nashvillen.org). Mining activities generally represent a
risk to wildlife inhabiting the surroundingreas (W. N. Beyer, 2004). Organisms living in ¢ées
areas are chronicallgxposed to high levels of metals and related prsdtitat may cause
detrimentalhealth effects on individuals and populations (€v&et al., 1996). InBundelkhand
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region, a number of rock crushing unit (RCU), geangte mining,drilling and blasting operations
are going on in large scale which generated rargeunt of silica and other types of mixing dust.
The other fine particles originatddom Parichha thermal power plant, Hiedel diamoethent
industry and also brick manufacturing process ueitsts in the form of flyash, lime particulate
matters and soil born dust respectively (Abhima8inghet al., 2013). Metals like Cd, Pb, Cu and
Fe concentrations were found to the above pernhshihit at some places in different seasons and
may cause health hazards in existing environmerundelkhand region (Gayatri Singh al.,
2010). The nonessential heavy metals lead and cewlauiie emitted and globally distributed mainly
through industry, road traffic, and consumptiorfadsil fuels (Kenntneet al., 2003). Thus, these
metal lead, cadmium, copper, zinc and iron have liegluded in present study. Present study has
been detected concentration of lead, cadmium, e¢pgpe and iron below lethal concentration in
Milvus migrans govinda in Bundelkhand region. Since the haemoglobin, P@d haematocrit
levels in the samples studied were within the ndbmaage and showed no decrease therefore it is
evident that the birds were not exposed to leadimaam, copper, zinc and iron toxicity. Based on
previous studies, there is no reason to believe ltheels of metals irMilvus migrans govinda
represent any hazard, as it has been found nos/ajygroaching levels known to be toxic for any
of the metals analysed.

Pesticides affect the human, environment and éldficluding birds. Because of persistent nature,
organochlorines are no longer in use in severahitms. But some of them like aldrin, dieldrin,
lindane and endosulfan are still in use in develgmountries (Anindita Mitrat al., 2011). Most
organochlorine inhibits gamma-amino butyric acid\&&) receptor in brain and affects the central
nervous system. They cause widespread populatiolindeof raptorial birds like the Peregrine
falcon, Falco peregrinus, Sparrow hawkAccipiter nisus and Bald eagld;aliaeetus leucocephalus
(Anindita Mitraet al., 2011). The chronic use and excessive doses otmEstibecome part of food
chain leading to a series of haematological, biogbal, reproductive and pathological changes in
the body (Ahrar Kharet al., 2012). Long term exposure to these products caaosastless
abnormalities and reduces the life span of orgamig@tiussairet al., 2011; Nazt al., 2011). Blood
findings are important for the assessment of vargystemic functions and health of animals under
various environmental conditions and most impolyambr diagnosis of drug or chemical induced
haemolysis (Atamanalp and Yanik, 2003). There aemymevidences of effects of pesticides in
haematology of raptors as Vassilis Gouteteal., (2009) investigated the levels of organochlorines
in blood of Cinereous vulturegyegypius monachus and Griffon vulturesGyps fulvus at Dadia
national park, Greece. All 16 organochlorine pestéis analysed were detected from both vulture
species blood samples. Nevertheless, endrohlordane ang, p — DDT in Cinereous vulture,
Aegypius monachus and dieldrin, endriny-chlordane, endosulfan Il ang p — DDT in Griffon
vulture, Gyps fulvus. B-HCH, lindane and endosulfan sulphate followedédmwels, the last being
more important in Griffon vultureGyps fulvus. They concluded that residue levels detected in
vultures sampled in Dadia national park were tow to affect them. Martinez-Lopeat al., (2009)
reported degree of exposure to lindane and endwsuff the blood of booted eagle nestlings,
Hieraaetus pennatus (1999-2003). The highest blood lindane conceninatiwere obtained 1 year
prior to its prohibition by the European Union. Vheoncluded that concentrations of
organochlorine pesticides in the blood of bootegleeaestlings may be used to monitor the use of
those pesticides over a particular agriculturaliaegand alert the authorities of possible
environmental or health risks. Newton and Wylli©42) examined 1029 dead Sparrow hawk,
Accipiter nisus and 1055 dead Kestrel§alco tinnunculus from various parts of Britain and
Organochlorine poisoning was also reported a cafisieath. The main chemical which caused
poisoning was HEOD derived from the insecticidedrial and dieldrin. Sparrow hawk, whose
deaths were attributed to HEOD poisoning contaitedb pg/g in their liver. Other deaths were
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attributed to poisoning by heptachlor epoxicide.nilia et al., (1986) reported haematological
changes produced by lindang HCH) in six species of birds were investigatedt@sndicate
whether it can be used as an early warning systenpdsticide toxicity in India. Anaemia and
decreased haemoglobin concentration have been dntadafter birds were exposed to lindane.
The effects of various chlorinated hydrocarbonswian species was studied by S. J. Ithuri (1984)
and concluded that continuous administration of OB Teed reduced haemoglobin concentration
in blood and reduced haematocrit value. He alscerwksl increase in the haematocrit and
haemoglobin value during chronic aldrin toxicity.fleld trials, Barn owlsTyto alba in an oil palm
plantation in Malaysia were tolerant of secondargestion of warfarin for rat control but the
population declined from 20 breeding pairs to twalividuals after use of second-generation
anticoagulants, firstly coumachlor, then brodifamguarcasses showed signs of haemorrhaging
(Duckett, 1984). These hypotheses are not suppbitepresent study. Haematology constituents
were determined in blood collected fronMilvus migrans govinda from Bundelkhand region. The
heterophils were lower iMilvus migrans govinda when compared to infected Philippine scops
owls, Otus megalotis. The lymphocytes were higher. This is similartte haematologic response of
poultry to stress, which is characterized by tHease of corticoids resulting to heterophilia and
lymphopenia (Powers, 1994). Samour (1996) alsoritext the increase in the heterophils and
decrease in the lymphocytes during the periodstrets. The PCV values are higher than those
obtained by Manigbas (2000) which were 29% for$keps owlOtus megalotis and 32 % for the
Philippine eagle owlBubo philippensis. These values can serve as benchmark to detemtiae
could be the normal versus anaemic states. Thisnfinis remarkably different from Butterworth
(1996) who reported acute weight loss and anem@ tdiHaemoproteus spp. in Snowy owls,
Nyctea scandiae. This can be attributed to the pathologic respdreause of being unexposed, due
to the absence of typical vectors. The mean estindtBC count were 16158.33 (infected Scops
owl), 17111 (non-infecteMilvus migrans govinda). Increase in leukocytes is seen in conditions of
stress and disease in birds (Altman, 1997) as aglin cases of chlamydiosis, aspergillosis and
tuberculosis. There was no significant effect anRICV and estimated WBC on the values obtained
from theMilvus migrans govinda and theHaemoproteus spp. infected owls. There was no increase
in the heterophils and the lymphocytes of @tas megalotis infected withHaemoproteus spp. The
haematological values obtained from the Black Kitddvus migrans govinda were within the
range of healthy raptors. Present study resultcatds that the haematological statusvifivus
migrans govinda is not affected by pesticides.

CONCLUSION

This study is the first account of presence of tlparasites and effect of toxicants on haematology
in Bundelkhand region. Collected haematologicaladptovide baseline parameters Milvus
migrans govinda in Bundelkhand region. Raptors are at the topheffood chain, so they have no
natural enemies. But their population is declindgy by day that means humans have done
something to harm the Raptor’s wild habitat. Rapiustrialization and urbanization has resulted
in water bodies becoming highly toxic which is eefied by the accumulation of heavy metals in
food chain and raptor are at the top of the foodirchAs further research is conducted, the
information of present study will aid in the haeolagjy as a tool for the management of raptor
populations.

ACKNOWLEDGEMENTS

Authors are thankful to Prof. Madhu Tripathi, Heddepartment of Zoology, University of
Lucknow, Lucknow. We are thankful to Forest departinof Uttar Pradesh for providing the
permission to study. Our sincere acknowledgementd!tthe local people of Bundelkhand region

39



Ragni Gupta etal J. of Appl. Sci. And Research, 2016,4(2):33:43

for their cooperation and help.
REFERENCES

[1] Dawson R. D. and Bortolotti G. R. : Total plasrmrotein level as an indicator of condition in
wild American kestreldralco sparverius. Can. J. Zool. ,1997,75, 680-686.

[2] Newman S. H., Piatt J. F. and White J. ,: Hatehogical and plasma biochemical reference
ranges of Alaska seabirds: Their ecological sigaifice and clinical importanc€olon. Waterbirds.
1997,20,492-504.

[3] Olsen G. H., Hendricks M. M. and Dressler L.:EHaematological and serum chemistry norms
for sandhill and whooping cranes. Patuxent wildtdésearch centeProc. N. Am. Crane Workshop
,2001,8,178-184.

[4] Balbontin J. and Ferrer M. : Plasma chemisgference values in free-living Bonelli's eagle,
Hieraaetus fasciatus nestlings.J. Raptor Res. 36; pp 231-235.

[5] Pathak P. and Rana K. S. (2012): Effects ofpaitution on haematology of Parrdsittacula
krameri manillensis at Firozabad City, U.FAdvances in Bioresearch ,20023(1),96 — 98.

[6] Kumar S., Kannan K., Geisy J. P. and Masunaga ®istribution and elimination of
polychlorinated dibenzg-dioxons, dibenzofurans, biphenyls, apgh’-DDE in tissues of Bald
eaglesHaliaeetus leucocephalus from the Upper Peninsula of Michiganviron. Sci. Tech. ,2002
36,2789- 2796.

[7] Bennett G. A. Simple techniques for making avidood smear<Canadian Journal of Zoology
197Q 48,585-586.

[8] Powers L. V. and Pokras M. : Haematology anduoence ofHaemoproteus sp. in migrating
Sharp-skinned hawksAccipiter striatus during fall migration. USA: The Raptor Research
FoundationJournal of Raptor Research ,199428(3)178-185.

[9] Samour J. H., Bailey T. A., Howlett J. C., Nald. and Aloia M. A. {996: Handbook of
Bustard Haematology.UK: J S Pathology.

[10] Manigbas E. P, Preliminary study on haematlag blood glucose and cholesterol values in
some captive Philippine raptoi2hilippine Journal of Veterinary Medicine .,200037 (2),87-91.

[11] Butterworth G. , Manual of raptors, pigeonsl amaterfowl Ames: lowa State University Press.
In Kirkpatrick C. E and Suther H. B. 1988. Epizottigy of blood parasite infections in passerine
birds from central new jerse§anadian Journal of Zoology ,199666,2374-2382.

[12] Altman R., Clubb S. L., Dorrestein G. M. andi€denberry K.1997: Avian medicine and
surgery .USA: WB Saunders company.

[13] Baykov B. D., Stoyanov M. P. and Gugova M,Cadmium and lead bioaccumulation in male
chickens for high food concentratiofdsxicol. Environ. Chem. ;1996 54,155-159.

[14] Osickova J., Skochova H., Ondracek K., KraDhmkova V., Peckova L., Pohanka M., Vitula
F., Bandouchova H. and Pikula J. :Risk of singld aambined exposure of birds to non-steroidal
anti inflammatory drugs and leadeuroendocrinology Letters 201233,

[15] Franson J. C. : Immunosuppressive effectseafll In: Lead Poisoning in Wild Waterfowl: A
Workshop, Feierabend J.S. and Russell A.B. (Edat)oNal wildlife federation. Washington DC

40



Ragni Gupta etal J. of Appl. Sci. And Research, 2016,4(2):33:43

1986106-109.

[16] Pain D. J. :Lead in the environment. In: CHaffman, B.A. Rattner, G.A. Burton, Jr., and J.
Cairns, Jr., eds. Lewis Publishers, Boca RatonjddoHandbook of Ecotoxicology ,1995356-391.

[17] McDonald S. E. : Lead poisoning in psittacibeds. In Kirk R. W. (Eds.): Small animal
practice. Philadelphia W. B., Saunders Cuorrent Veterinary Therapy, 19889,713-718.

[18] Dumonceaux G. and Harrison G. H. : Toxins.Ritchie B. W., Harrison G. J., Harrison L. R.
(Eds). Delray Beach, Florida: Wingers publishidgian Medicine: Principles and Application
19941030-1052.

[19] Mateo R., Estrada J., Paquet J. Y., RierdD¥minguezl., Guitart R. and Martinez V. A. : Lead
shot ingestion by Marsh harriefGircus aeruginosus from the Ebro delta, Spaifnviron. Pollut.
1999104,435.

[20] Gomez R. P., Martinez L. E., Maria M. P., L@oM. and Garcia F. A. J. :Blood lead levels and
3-ALAD inhibition in nestlings of Eurasian eagle gqwBubo bubo to assess lead exposure
associated to an abandoned mining &teatoxicology ,2011,20,131-138.

[21] Franson J. C.: Interpretation of tissue leadidues in birds other than waterfowl. In:
Environmental contaminants in wildlife. (Beyer W., Meinz G. H. and Redmon- Norwood A. W.
Eds) Lewis publishers, Boca Ratoh996341-356.

[22] Fox M. R. S., Bert E. F Jr., Barbara F. H.h&tel M. E. and Weeks A. E. : Effect of ascorbic
acid on cadmium toxicity in the Your@pturnix japonica. J. Nutr. ,1971101,1295-1306.

[23] Scheuhammer A. M. : The chronic toxicity ofiadinum, cadmium, mercury and lead in birds:
A review. Environ Pollut. ,198746,263—-295.

[24] Eisler R. :Cadmium hazards to fish, wildlifend invertebrates: a synoptic review. United
States fish and wildlife service United States sl Wildlife Service, Washington, DC. Biological
report no.198585(1.2).

[25] Cain B. W., Sileo L., Franson J. C. and Modre:Effects of dietary cadmium on Mallard
ducklings,Anas platyrhynchos. Environmental Research ,198332(3),286-297.

[26] Blanco G., Jimenez B., Fri O., Millan J. anavila J. A. : Contamination with non-essential
metals from a solid-waste incinerator correlateghwutritional and immunological stress in pre-
fledgling Black kitesMilvus migrans. Environmental Research ,200494(1),94-101.

[27] McGhee F., Creger C. R. and Couch J. R. : @oppd iron toxicityPoult. Sci. (United States)
,1965 44,1.

[28] Wyk E. V., van der B. F. H., Verdoorn G. H.darlofmann D. : Selected mineral and heavy
metal concentrations in blood and tissues of veun different regions of South Afric&outh
African Journal of Animal Science ,200131 (2),57-63.

[29] Christopher M. M., Shooshtari M. P., Levengodd M. : Assessment of erythrocyte
morphologic abnormalities in Mallard®ynas platyrhynchos with experimentally induced zinc
toxicosis.Am. J. Vet. Res. ,200465,440-446.

[30] Stahl J. L., Greger J. L. and Cook M. E. : &iropper and iron utilization by chicks fed
various concentrations of zinBr. Poult. Sci. ,198930,123-134.

41



Ragni Gupta etal J. of Appl. Sci. And Research, 2016,4(2):33:43

[31] Rattner B. A., Golden N. H., Toschik P. C., Gmwan P. C. and Custer T. W. : Concentrations
of metals in blood and feathers of nestlings Ospré&andion haliaetus in Chesapeake and
Delaware bays#rch. Envirn. Contam. Toxicol. ,200854,114-122.

[32] Dierenfeld E. S., Pini M. T. and Sheppard C.: Blaemosiderosis and dietary iron in birdls.
Nutr. ,1994124,2685S-2686S.

[33] Beyer W. N., Dalgarn J., Dudding S., FrencB.J.Mateo R., Miesner J., Sileo L. and Spann J.
: Zinc and lead poisoning in wild birds in the $tate mining district (Oklahoma, Kansas, and Mis-
souri).Arch. Environ. Contam. Toxicol. 200448,108-117.

[34] Eeva T. and Lehikoinen E. : Growth and motyatif nestlings Great tit$arus major and Pied
flycatchersFicedula hypoleuca in a heavy metal pollution gradief@ecologia ,1996108631-639.

[35] Singh A., Khan A. H. Zaidi J., Yadav N., ChamhD. S. and Ganesh S. : Health risks zonation
vis-a-vis air-born diseases in Bundelkhand regiadja. Advances in Applied Science Research
,20134 (5),287-295.

[36] Singh G. and Pal A. : Environmental impactsnoiing on Bundelkhand region of Uttar
Pradesh, IndiaRecent Research in Science and Technology ,201Q02 (3),50-57.

[37] Kenntner N., Krone O., Altenkamp R. and Tatdrd. : Environmental contaminants in liver
and kidney of free-ranging northern Goshawksgipiter gentilis from three regions of Germany.
Arch. Environ. Contam. Toxicol. 200345,128-135.

[38] Mitra A., Chatterjee C. and Mandal F. B. : 8ytic chemical pesticides and their effects on
birds. Research Journal of Environmental Toxicology , 2011

[39] Khan A., Ahmad L. and Khan M. Z. : Haematodjiemical changes induced by pyrethroid
insecticides in avian, fish and mammalian sped¢rgsJ. Agric. Biol. ,201214,834-842.

[40] Hussain R., Mahmood F., Khan M. Z., Khan AdakNluhammad F. : Pathological and
genotoxic effects of atrazine in male Japanesd,dqDaiurnix japonica. Ecotoxicology ,2011,20,1
8.

[41] Naz S., Rana S. A., Javed M. and Rehman K. Téxicological effects of brodifacoum and
food energy inhibitor on some physiological pararetn house rat&attus rattus. Pakistan \et. J.
,2011,31,219-222.

[42] Atamanalp M. and Yanik T. : Alterations in maatological parameters of Rainbow trout,
Oncorhynchus mykiss exposed to Mancozelburkish J. Vet. Anim. Sci. , 200327,1213-1217.

[43] Goutner V., Skartsi T., Konstantinou |. K., k8#Harides T. M., Albanis T. A., Vasilakis D.,
Elorriaga J. and Kostas P. : Organochlorine residneblood of Cinereous vulturesegypius
monachus and Eurasian griffon vulture&yps fulvus in a northeastern Mediterranean area of nature
conservationEnviron. Monit. Assess. ,2009

[44] Martinez L. E., Romero D., Maria M. P., Maiin J. E., Calvo J. F. and Garcia F. A. J. :
Changes in blood pesticide levels in Booted eddjleraaetus pennatus associated with agricultural
land practicesEcotoxicology and Environmental Safety ,200972,45—- 50.

[45] Newton I. and Wyllie 1. : Recovery of a Spamrdawk,Accipiter nisus population in relation to
declining pesticide contaminatioh.Applied Ecol. ,199229,476-784.

[45] Mandal A., Chakraborty S. and Lahiri P. : Haatogical changes produced by lindane in six
42



Ragni Gupta etal J. of Appl. Sci. And Research, 2016,4(2):33:43

species of birdsloxicology ,198640,103-111.

[46] Ithuri S. J. : The effects of various chlotiead hydrocarbons on the cardiovascular physiology
and haematology of domestic fowl3iss. Abstr. Int. ,198435 (B3).

[47] Duckett J. E. : Barn owldlyto alba and the ‘second generation’ ratbaits utilised inpailm
plantations in Peninsular MalaysRlanter, Kuala Lumpur ,198460,3-11.

43



