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Abstract: The heavy metals are persistence, accumulate and do not easily break down in the
environment. Due to their toxic effects in plants, animals and human they come within the category of priority
pollutant of the environment. To this group belong and metals Copper (Cu) and Zinc (Zn) also called essential or
micronutrients and are toxic when taken in excess of requirements. As potential zoo monitoring species the roe
deer (Capreolus capreolus) from the territories of Bulgaria completely suits the requirements for a bio indicator of
the environmental quality.

The aim of this study is to be held analysis of zoo-monitor characteristics of the roe deer in regard to the content
of Cu and Zn in roe deer liver and kidney — Its vital internal organs in which takes place the most accumulation of
heavy metals categorized as priority environmental pollutants.

Samples of the issues of investigated organs were collected from 15 adult male individuals inhabiting in Eastern
Bulgaria, during the legal hunting of these animals, at the time of the hunting season in the country. The
concentration of the investigated metals was analyzed with the flame atomic absorption spectrometer and the
final results were presented as Mean values of heavy metals residuals (X [mg/100g dry weight]) and their
absolute (SD) variation.

The results showed no statistical significant differences between concentration of the Cu as well as Zn in the two
investigated organs (the concentration of Cu: in liver = 6,5431 + 8,93 and in kidney = 2,7948 + 3,36 and
concentration of Zn: in liver = 13,4818 + 24,14 and in kidney = 26,9318 + 42,50).

The present examination and statistical analysis of the defined concentration of investigated essential elements
have established the initial norm of their variation described by the +95% confidence interval of their mean values.
The obtained results can be used both as a bio-indicator marker to assess the quality of the environment in which
the roe deer inhabit, as well as to assess their physiological status.
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Pesrome: Texxkume memarsnu ca ycmol4usu, He ce pa3nadam fiecHo, nopadu Koemo ce Hampyrnsam 8

okonHama cpeda. Te oka3gam MOKCUYHO 8b30elicmeue 8bpXy pacmeHusima, XUueomHume U 4Yoeeka rnopaou
Koemo me mnonadam 8 Kameeopusima Ha rfpuopumemHume 3ambpcumenu. Kbm masu epyna crnadam u
xumuyHume enemeHmu med (Cu) u yuHK (Zn), MUKpoesieMeHmu Koumo ca Om CbUWEeCMm8eHO 3HayeHue 3a
dobpomo ¢pu3uOI02UYHO CbCMOsIHUE Ha 6o3aliHuyume, HO rpumexasam U MOKCUYHO eb3delicmeue 8bpxy
buomoma, kozamo ce rpuemam 8 ro-20/1IMO KOfIu4ecmso om HeobxodumMomo.
Kamo nomeHyuaneH 300 MoHUMopeH 8ud cbpHama (Capreolus capreolus) e bbsieapusi Hamb/IHO omaoeapsi Ha
u3uckeaHusima 3a buo uHOUKamop Ha Ka4ecmeomo Ha okosiHama cpeda. Llenma Ha mosa u3cnedsaHe e da ce
aHanu3upam xapakmepucmuKume Ha CbpHama Kamo 300 MOHUMOP 10 OMHOWeHUe Ha cbObpxxaHuemo Ha Cu u
Zn 8 YepHus U 0pob u 6bbpeyume — XU3HEHOBaXHU 8bMPEWHU OpeaHu, 8 KOUmO Ce U38bpuwiea OMHOCUMETHO
BUCOKO HampyrneaHe Ha MeXKu Memariu, kKameaopusupaHu Kamo npuopumem-du 3aMbpcumersiu Ha OKoiHama
cpeda.
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lMpobu om uscnedsaHume opzaHu b6sixa cbbpaHu om 15 eb3pacmHu MbXKU UHOUBUOa obumasawu M3moyHa
bbrizapus, 4ype3 3akoHeH 1108 Ha euda o epemMe Ha JI08HUSI Ce30H 8 cmpaHama. KoHueHmpauusma Ha
uscrnedsaHuUme Memarnu e aHaausupaHa, 4pe3 rnnaMmbyeH amoMHO-abcopbUUOHEH CrIeKMpPoMembp U KpalHume
pesynmamu ca rnipedcmaseHu Kamo cpedHU cmoUHOCMU Ha KOHUeHmpayuume Ha udcrnedsaHume ernemeHmu (X
[mg/100g cyxo meeno]) u msaxHama abconomHa usmeH4yusocm (SD).

Pesynmamume noka3zaxa crmamucmuyecKu He 3HayumersiHu pasfiuku mexoy KoHyeHmpauyuume Ha Cu, a cbujo
maka u Zn u e 0sama u3crnedsaHu opeaaHa (KOHUeHmpauusma Ha Cu: 8 yepHusi 0pob = 6,5431 + 8,93 u 8
b6bbpeka = 2,7948 + 3,36, KoOHUeHMpauusima Ha Zn: 8 YepHusi pob = 13,4818 + 24,14 u e 6bbpeka = 26,9318 +
42,50).

Hacmosuwomo npoyysaHe u cmamucmuyecKku aHanu3 Ha KOHUeHmpayuume Ha u3criedsaHume MUKpoeremeHmu
paskpuea u3MeH4Yugsocmma UM 4Ype3 onucaHue Ha *95% dosepumersieH uHmepsan Ha MexHume CpedHU
cmotHocmu. lMonyyeHume pe3ynmamu mMoeam Oa ce u3ronseam Kakmo, kKamo buo-uHOuKkamopeH Mapkep 3a
oueHka Ha Kkad4ecmeomo Ha rpupodHama cpeda, 8 KOSmMO CbpHUMe obumasam, maka CbWO U 3a OUeHKa Ha
MSAXHOMO hu3UOI02UYHO CbCMOSIHUE.

Introduction

Contamination and subsequent pollution of the environment by toxic heavy metals (metals
with specific weight exceeding 5,000 kg/ms) have become an issue of global concern due to their
sources, widespread distribution and multiple effects on the ecosystem. The man with his activities
puts increasing demands on nature and because of that environmental pollution remains still the
topical issue of the present society. Due to their cumulative behavior and toxicity, however, they have
a potentially hazardous effect on ecosystem health. The principal sources of heavy metal pollution
include an electric power supply, industry, agriculture, transportation, and tourism. Heavy metals are
found in all living organisms where they play a variety of roles. For the purposes of the ecological
monitoring of the environment, with a view to assessing the environmental pollution, from the group of
heavy metals is commonly used metals such as Pb, Cr and Cd and they are often cited as primary
contaminants of concern. Another group of heavy metals is essential for the normal existence of
mammals but chronic metabolic disturbances may occur due to the deficiency or excess of these
metals in their vital internal organs. Elevated levels of potentially toxic metals put the biota under
stress [1]; [2].

Among them are the elements such as Zinc (Zn) and Copper (Cu) which as an essential trace
metal plays an important role in many of the body's enzymatic processes. At the same time, these two
elements are heavy metals with toxic dose-dependent effect. When they are present in the mammal’s
organism in quantities inconsistent with their biological function they have a distinct toxicity to animals.
These two metals are generally present in agricultural ecosystems at low levels, but the opportunity
that they have to accumulate in vital organs of animals such as liver and kidney determines their
potential hazardous effect on free-living animals.

Animals, particularly the game species, for example, deer, are a very good indicator of the
environmental load because they are constantly exposed to the pollutants in the ecosystem, which
they inhabit. To estimate regional levels of contamination, various large herbivores game animal
species like roe deer (Capreolus capreolus), red deer (Cervus elaphus), rein deer (Rangifer tarandus)
and moose (Alces alces) are used as bio indicators species in monitoring programs, which have been
set up in different countries in Europe. The application of these species in these programs have shown
[31; [4]; [5]; [6]; [7] that they are good zoo monitors species for the purposes of the bio monitoring
applied in the implementation of eco monitoring research at the regional level.

Therefore, determination of an environmental load of heavy metals on Roe deer can serve as
an indicator of their presence on the environment. The comprehensive study related to the
assessment of levels of essential metals with a toxic dose-dependent effect of roe deer is crucial with
respect not only to the assessment of their population health status and assessment of the future
development of their populations but also to the evaluation of the quality of its products, human and
ecosystem health.

The aim of this study is to be held analysis of zoo monitor characteristics of the roe deer in
regard to the content of Cu and Zn in its vital internal organs as liver and kidney in which takes place
the most accumulation of heavy metals categorized as priority environmental pollutants.

Materials and methods

Samples of the issues of investigated organs — liver and kidney were collected from 15 adult
male Roe deer inhabiting in Eastern Bulgaria, during the legal hunting of these animals, at the time of
the hunting season in the country. Samples were packed separately in polypropylene BD Falcon™
tubes and stored in a freezer (— 20°C) until analysis. The sex and age of every sample was recorded.
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The concentration of the investigated metals was analyzed with the flame atomic absorption
spectrometer and the final results were presented as Mean values of heavy metals residuals (X
[mg/100g dry weight]) and their absolute (SD) variation. Statistics were performed using Statistica for
Windows [8]. The level of significance was set at a = 0.05. Preparation of samples, digestion
procedures of the tissues, the analytical determination and data analysis of investigated of heavy
metals — (Zn and Cu) in the Roe deer’s liver and kidney was done following the algorithms described
in our previous studies [9] of the establishment of their residual in the golden jackal in Bulgaria in its
use as a zoo monitor for the purposes of evaluating environmental pollution with heavy metals.

Results

Descriptive statistics for Zn and Cu in the liver and kindly tissue of the investigated Roe deer
are presented in Figure 1.
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Fig. 1. The mean value and its £95 % confidence intervals of residuals(X [mg/100g dry weight]) of Copper (A) and
Zinc (B) in liver and kindly of adult roe deer in north-eastern Bulgaria.

The results showed no statistical significant differences between concentration of the Cu as
well as Zn in the two investigated organs (the concentration of Cu: in liver = 6, 5431 + 8, 93 and in
kidney = 2, 79 £ 3, 36 and concentration of Zn: in liver = 13, 48 + 24, 14 and in kidney = 26, 93 + 42,
50). Typical of the average values of the concentration of the investigated metals in both the organs
are the high values of SD by which they are established. Hence, it is worthwhile to determine the
levels of the +95% confidence interval of their mean values.

Discussion and conclusion

As the results of studies on animals are applicable also to humans it indicates the importance
of the use of the zoo monitors as an indirect way for an investigation to the negative influence of
environmental contamination and need of assessment of the potential risk associated with it. The
evaluation of bio indication data requires unconditionally the sufficient knowledge about respective bio
indicators and noxious substances and their particular environment of the dwelling. All this requires
that the receipt and use of bio indication data be tied to the specific conditions of the zoo monitor's
habitat.

The conducted study is in line with the requirements of the environmental monitoring and paint
a picture of the load of the internal organs of the roe deer with heavy metals with their toxic dose-
dependent effect. The element levels reported here for roe deer reflect an agroecosystem
environment and represent baseline values for the Northeast population of this species in Bulgaria.

The present examination and statistical analysis of the defined concentration of investigated
heavy metals has established the initial norm of their variation described by the £ 95% confidence
interval of their mean values and can be used as a bio indicative marker for evaluating the quality of
the natural environment which inhabits, but also for the evaluation of the physiological condition of the
roe dee individuals, contribute to species conservation in the Northeast Bulgaria.
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