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Abstract

The aim of the research was to investigate some selected biochemical blood
parameters in roe deer (Capreolus capreolus L.). The experiment covered 15 from 2
to 3-year-old bucks from Kuyavian-Pomeranian Voivodeship. The animals were shot
by individual hunters on the shooting grounds during the hunting season of
2008/2009 (in the accordance with the Journal of Laws No 48).

The material for the research was blood plasma obtained after centrifuging full,
nonhemolyzed blood. The blood was collected from the zygomatic vein directly to the
test tubes with EDTA and transported in cooling conditions to the laboratory. After
transporting the samples of blood to a certified analytical laboratory, the following
elements of the obtained blood plasma were examined: ceruloplasmin — using
turbidimetric method; transferrin — using immunoturbimetric method; troponin- using a
third generation assay on an Elecsys; total protein, albumin, globulin — using
spectrophotometric method and total iron — using colorimetric method. The results
were statistically analyzed, i.e. the correlation between the parameters was
measured by means of Pearson’s correlation coefficient. The analysis of the results
revealed a number of statistically significant relations between the parameters under
the investigation, especially among the compounds directly responsible for
metabolism of iron and copper. A statistically important positive correlation was
observed between ceruloplasmin and ferritin (r = 0.563; P<0.05) and a negative one
between transferrin and troponin (r = -0.609; P<0.05). Moreover, the content of
transferrin — an iron-binding protein — was 0.17 g/l, while the concentration of iron
was 58 umol/l. The content of ceruloplasmin — a protein responsible for metabolism
of copper — was very low (0.036 g/l). The level of proteins in the blood plasma of the
animals under the research was approximately 72 g/l, with the share of albumins
about 46%. The albumin-globulin ratio was 0.86.
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Streszczenie

Celem pracy byto zbadanie wybranych parametréw biochemicznych krwi sarny
europejskiej (Capreolus capreolus L.). Badaniami objeto 15 (2+3 letnich) koztéw z
regionu kujawsko-pomorskiego. Zwierzeta zostaty odstrzelone przez indywidualnych
mysliwych polujgcych w obwodach towieckich w sezonie towieckim 2008/2009
(zgodnie z zapisem w Dz. U. Nr 48). Materiat do badan stanowito osocze krwi
uzyskane po odwirowaniu petnej, niezhemolizowanej krwi. Krew zostata pobrana z
zyty jarzmowej bezposrednio do probéwek z EDTA i w warunkach chtodniczych
przewieziona do laboratorium. Po przewiezieniu probek krwi do certyfikowanego
laboratorium analitycznego, w pozyskanym osoczu oznaczono: ceruloplazmine —
metodg turbidymetryczng, transferyne — metodg immunoturbidymetryczng, troponine
— przy uzyciu testu trzeciej generacji (Elecsys); biatko catkowite, albuminy, globuliny
— metodg spektrofotometryczng oraz zelazo catkowite — metodg kolorymetryczna.
Wyniki opracowano statystycznie tzn. do zbadania wspoétzaleznosci miedzy cechami
zastosowano korelacje Pearsona. Analiza wynikéw wykazata wiele istotnych
statystycznie zaleznosci pomiedzy badanymi parametrami gtéwnie w obrebie
zwigzkdéw bezposrednio odpowiedzialnych za metabolizm zelaza i miedzi w
organizmie. Odnotowano dodatnig istotng statystycznie korelacje pomiedzy
ceruloplazming a ferrytyng (r = 0,563; P<0,05) i ujemng pomiedzy transferyng i
troponing (r = -0,609; P<0,05). Ponadto zawartosc¢ transferryny-biatka wigzgcego
zelazo-ksztattowata sie na poziomie 0,17 g/l, natomiast poziom zelaza wynosit
58umol/l. Z kolei zawartosc¢ ceruloplazminy- biatka odpowiedzialnego za metabolizm
miedzi-byta na bardzo niskim poziomie (0,036 g/l). Poziom protein w osoczu
badanych zwierzgt wynosit w przyblizeniu 72g/l, z czego albuminy stanowity okoto
46%. Natomiast stosunek zawartosci albumin do globulin wynosit 0.86.

Stowa kluczowe: biochemiczne parametry krwi, dziczyzna, sarna

Streszczenie szczegdbtowe

Celem pracy byto zbadanie wybranych parametrow biochemicznych krwi sarny
europejskiej (Capreolus capreolus L.). Badaniami objeto 15 koztéw (2+3 letnich) z
regionu kujawsko-pomorskiego. Zwierzeta zostaty odstrzelone przez indywidualnych
mysliwych polujgcych w obwodach towieckich w sezonie towieckim 2008/2009
(zgodnie z zapisem w Dz. U. Nr 48). Zwierzeta objete doswiadczeniem nie
wykazywaty objawéw swiadczgcych o toczgcym sie procesie chorobowym. Materiat
do badan stanowito osocze krwi uzyskane po odwirowaniu petnej,
niezhemolizowanej krwi. Krew zostata pobrana z zyly jarzmowej bezposrednio do
probowek z EDTA i w warunkach chtodniczych przewieziona do laboratorium.
Analize osocza krwi przeprowadzono w czasie nie dtuzszym niz 24 godziny od
momentu pobrania. Préby krwi oznaczane byty w certyfikowanym laboratorium
analitycznym ALAB nalezgcym do 10 Wojskowego Szpitala Klinicznego w
Bydgoszczy. Po przewiezieniu probek krwi do certyfikowanego laboratorium
analitycznego, w pozyskanym osoczu oznaczono: ceruloplazmine — metodg
turbidymetryczng, transferyne — metodg immunoturbidymetryczng, troponine — przy
uzyciu testu trzeciej generacji (Elecsys); biatko catkowite, albuminy, globuliny —
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metodg spektrofotometryczng oraz zelazo catkowite — metodg kolorymetryczna.
Wyniki opracowano statystycznie tzn. do zbadania wspoétzaleznosci miedzy cechami
zastosowano korelacje Pearsona. Analiza wynikow wykazata wiele istotnych
statystycznie zaleznosci pomiedzy badanymi parametrami gtdbwnie w obrebie
zwigzkow bezposrednio odpowiedzialnych za metabolizm zelaza i miedzi w
organizmie. Odnotowano dodatnig istotng statystycznie korelacje pomiedzy
ceruloplazming a ferrytyng (r = 0,563; P<0,05) i ujemng pomiedzy transferyng i
troponing (r = -0,609; P<0,05). Ponadto zawartosc¢ transferryny-biatka wigzgcego
zelazo-ksztattowata sie na poziomie 0,17 g/l, natomiast poziom zelaza wynosit
58umol/l. Z kolei zawartos¢ ceruloplazminy- biatka odpowiedzialnego za metabolizm
miedzi-byta na bardzo niskim poziomie (0,036 g/l). Poziom protein w osoczu
badanych zwierzat wynosit w przyblizeniu 72g/l, z czego albuminy stanowity okoto
46%. Natomiast stosunek zawartosci albumin do globulin wynosit 0.86. Stezenie
ferrytyny we krwi sarn ksztattowata sie na poziomie 0,37 ng/l, zas zawartos¢
troponiny wynosita 0,043 ng/l.

Nie ulega watpliwosci, ze wszystkie poddane analizie parametry majg znaczacy
wptyw na ogdlny stan zdrowia osobnikow z gatunku Capreolus capreolus L., a co za
tym idzie mogg mie¢ wptyw na preferencije siedliskowe tych zwierzat.

Introduction

Biochemical and hematological analyses, especially in the case of farm animals,
allow early diagnosing of diseases, selecting a proper supplementation and diet and
help to assess the general condition of the organism’s homeostasis. Regular control
of such parameters as acute-phase proteins, performed by experienced breeders,
enable to notice early symptoms of diseases, parasite infections or other processes
in the organism before any external manifestations occur (Noordhuizen 2002;
Szymanska-Czerwinska and Bednarek 2007). A correct interpretation of the results
of blood test, with consideration of all additional factors such as sex, age, diet,
lactation, pregnancy etc., can serve as a useful tool for improving the efficiency of
production as well as for minimizing the potential losses (Grove-White 2004). The
same research can be implemented in hunting economy and breeding of wild
animals. Those analyses, however, cannot serve diagnostic aim when alarming
symptoms have already occurred or the pathological changes appear. Constant
control enables to notice all disturbances of the organism’s homeostasis prior to the
disease onset and in consequence, allows to take proper and timely measures, such
isolation of the animal from the rest of the herd or applying an adequate
supplementation or drugs (Mordak 2008).Thorough biochemical blood tests of farm
and wild animals give opportunity of precise assessment of their health. In the case
of wild animals, rapid changes to the blood composition can be associated with the
contamination of their habitat. Roe deer (Capreolus capreolus L.) is a species
widespread in Europe and a part of Asia. It is strictly bound to the forest and meadow
areas, and as a result — often exposed to the substances commonly used in such
places: pesticides, chemical fertilizers and other compounds applied in agriculture
(Pielowski 1999).

The aim of the study was to mark the selected biochemical blood parameters in roe
deer and investigate the correlations between the parameters under the research.
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Materials and methods

The experimental material comprised roe deer (Capreolus capreolus L.) from
Kuyavian-Pomeranian Voivodeship, shot in the hunting season 2008/2009. The
investigations involved 15 from 2 to 3-year-old males roe deer coming from Polish
region dominated by food, chemical, electromechanical, timber and paper industries.
Agricultural lands constitute 65% of the area. The research animals were hunted in
their natural environment. The animals were shot by individual hunters on the
shooting grounds within the voivodeship. In the accordance with the Decree of the
Ministry of Environmental Protection, Natural Resources, and Forestry from 16 March
2005 (Journal of Laws No 48, item 459), the bucks were shot between 11 May and
30 September. The animals under the investigation did not show any symptoms of
diseases. The age of the animals was determined on the basis of their dentition, i.e.
on the basis of the extent to which some parts of teeth were developed or worn. Roe
deer are herbivores, feeding mostly on green parts of diverse plant species,
especially grasses, herbs as well as tree leaves and buds. Due to the fact of
obtaining the animals from their natural environment, no control over the quantity and
guality of the food intake was possible, thus no chemical analysis of it was
performed.

The material for the research was blood plasma obtained after centrifuging full,
nonhemolyzed blood. The blood was collected from the zygomatic vein directly to the
test tubes with EDTA and transported in cooling conditions to the laboratory.

The analysis of blood plasma was performed no later than 24 hours from collecting
the samples. The marking took place in a certified analytical laboratory ALAB at the
10th Military Research Hospital in Bydgoszcz. All tests were performed accordingly
to the norms of laboratory proceedings of this institution. In all blood plasma tests the
following parameters were marked: ceruloplasmin — using turbidimetric method;
transferrin — using immunoturbimetric method; troponin- using a third generation
assay on an Elecsys; total protein, albumin, globulin — using spectrophotometric
method and total iron — using colorimetric method.

In the case of the parameters meeting the assumptions of normal distribution and of
homoscedasticity, the correlation was investigated by means of Pearson’s correlation
coefficient. The results obtained were processed statistically using Statistica 8.0
(StatSoft USA) software.

Results

Table 1 presents the mean values and the standard deviation of the parameters
under the investigation. The concentration of ferritin in blood of roe deer was

0.37 ng/l, while the content of troponin was 0.043 ng/l. Moreover, the content of
transferrin — an iron-binding protein —was 0.17 g/l, while the concentration of iron
was 58 ymol/l. The content of ceruloplasmin — a protein responsible for metabolism
of copper — was very low (0.036 g/l). The level of proteins in the blood plasma of the
animals under the research was approximately 72 g/l, with the share of albumins
about 46%. The albumin-globulin ratio was 0.86 (Fig.1).
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Table 1. The content of selected biochemical blood parameters in roe deer (i, S)

Tabela 1. Zawarto$¢ wybranych parametrow biochemicznych krwi sarny europejskiej
(x,s)

roe deer (n=15)

Parameters —
X S
Ceruloplasmin [g/1] 0.04 0.01
Ferritin [ng/1] 0.37 0.06
Transferrin[g/l] 0.17 0.07
Troponin [ng/l] 0.04 0.01
Serum Iron[umol/I] 58.27 7.78
Total protein [g/l] 72.33 10.68
60,00
54,20
50,00
40,00
30,00
19,99 20,74
20,00
10,26
10,00 —
0,86 i .
000 ' K3
Albumin Globulin A/G Globulinalfa Globulinalfa Globulinbeta  Globulin
1 2 gamma

Fig. 1 The content of selected of some roe deer blood plasma proteins [%]
Rys. 1 Zawarto$¢ wybranych biatek osocza krwi sarny europejskiej [%0]
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Table 2. Values of Pearson’s correlation coefficient ( yxy) for selected biochemical
blood parameters in roe deer

Tabela 2. Wspotczynniki korelaciji Pearsona( yxy) pomiedzy wybranymi parametrami
biochemicznymi krwi sarny europejskiej
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Correlations marked with (*) are significant at P<0.05
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The study also covered the analysis of correlation between the parameters under the
research and the results are presented in Table 2. As it can be noticed on the basis
of the obtained values, among the compounds directly responsible for metabolism of
iron and copper, a statistically significant positive correlation between ceruloplasmin
and ferritin (r = 0.563; P<0.05) and a negative correlation between transferrin and
troponin (r = -0.609; P<0.05) occurred. Other statistically important correlations are
presented in Table 2.

Discussion

Due to the lack of norms concerning the content of the parameters under the
investigation in blood of wild living roe deer, the only way to analyze the results
obtained in terms of potential pathological changes or other dysfunctions of the
individuals was to compare them with the standards used for farm animals (Mordak
2008).

On the basis of the norms developed for cows, in blood of roe deer a substantial
deficit of transferrin, an iron-binding protein, was found, as the standard values reach
1.37 g/l = 3.72 g/l. In blood of the animals under the investigation a considerably
elevated level of iron was noted, which is fully justified by the large deficit of
transferrin, a protein responsible for the element’s metabolism. This situation,
however, does not necessarily suggest a morbid condition. Taking into account the
time of collecting the samples as well as the fact that all the bucks were shot at the
beginning of the hunting season, it can be assumed that the disorders in the
metabolism of iron can be an effect of impoverishment of the organism after winter.
Moreover, the elevated content of iron as noted in the own research, according to
Roy (1983), has a negative effect on absorption of copper and lowers its reserves in
liver. In the research by Lachowski et al. (Lachowski et al. 1994) on the adaptation of
cattle to the conditions of insufficient levels of copper, the concentration of
ceruloplasmin in dry cows ranged from 0.357 g/l for control group to 0.964 g/l in the
case of experimental group. Furthermore, in the results by lwanska and Strusifiska
(lwanska and Strusinska 1994), who analyzed blood from heifers, this protein’s
content was 0.216 + 0.393 g/l. In both cases the obtained values were almost 10-fold
higher than the own results on roe deer. However, it should be taken into account
that the levels of this parameter can also be affected by numerous other factors, such
as age (Kim et al. 2002; Kim 2008), pregnancy (Louro et al. 2001), diet or living
conditions.

As for the rest of the parameters marked within this study, i.e. total protein or other
plasma protein fractions, the levels met the norms. For total protein the standard
values are 60-80 g/l (Kuleta 2005), while for albumins >30 g/I and for globulins <50
g/l (Whitaker et al. 2005). The obtained values of total protein in the own research
were similar to the ones presented by Yokus and Cakir (Yokus & Cakir 2006). The
level of proteins in blood plasma of cows in various stages of pregnancy reached an
average value of 78.3 g/I, while in heifers it was slightly lower, i.e. 75.4 g/l. Poljicak-
Milas et al. (Poljicak-Milas et al. 2004) conducted similar research on fallow deer
(Dama dama L.), in order to investigate how the biochemical composition of blood
changes dependently on the habitat (the Briuni islands and the mainland — Croatia)
and diet. The results of laboratory tests revealed significant differences in the content
of total protein and albumins, which in the animals from the islands were 62.5 g/l and
35.22 gll, respectively, while in the animals from the mainland they were 71.42 g/l
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and 40.71 g/l. The results in the latter group are comparable to the ones obtained in
the own research on roe deer. Other researchers obtained similar results for fallow
deer (Chapman and Chapman 1980; English and Lepherd 1981; Slavica et al. 2000)
and red deer (Haigh and Hudson 1993). Other, in vivo research on blood plasma of
wild animals in captivity, were performed by Peinado et al. (Peinado et al. 1999). The
experimental material covered numerous species such as: Cervus axis, Cervus
dama, Cervus elaphus hippelaphus, Cervus unicolor, Elaphurus davidianus, Bison
bonasus, Boselaphus tragocamelus, Ovis musimon, Connochaetes taurinus and
Ammotragus lervia. In all species under the investigation the level of total protein
ranged from 63.8 g/l to 74.5 g/l, which is similar to the values obtained in the own
research on roe deer Capreolus capreolus L., where they ranged from 68 to 72 g/I.
However, the level of albumins in the animals under the research was significantly
higher and it oscillated between 76.1% and 55.4%, which affected the albumin to
globulin ratio, ranging from 2.8 to 1.3, with superiority of results in the higher part of
the range. An important aspect of assessing the condition of the animals is the
measurement of the concentration of selected metal ion binding proteins, i.e.
ceruloplasmin, transferrin, ferritin or troponin. The results obtained allow to estimate
the reserve of the selected elements in the animal’s body and in the case of their
deficiency — to determine the cause.

The obtained correlations between the proteins reveal the interrelations between the
elements. The deficiency of Mg stimulates the secretion of parathormone and in
consequence, the release of Ca from bones and the rise of its concentration in blood,
which may manifest in an increased level of troponin.

Among others, in the research a negative correlation between A/G ratio and globulin
fraction was found (Table 2). The results of numerous studies confirm such relation,
i.e. along with the rise in the albumin/globulin ratio the production of globulin fraction
drops and the level of albumins rise (Zimmerman et al. 2010). This tendency was
also found in the own research, which is confirmed by the positive correlation
(r=0.979; P<0.05) between A/G ratio and the level of aloumins (Table 2).
Investigating the A/G ratio can be also useful in assessment of the animals’ health,
as its increased or lowered value may indicate the onset of a disease.

The correlations obtained in the study are a supplement to the basic research.

The presented research on the biochemical composition of blood of roe deer
Capreolus capreolus L. are one of the few analyses in this field so far. The results of
such studies on wild animals, though not easy to perform, can provide many valuable
information both on the species itself and its habitat.

Conclusion

In conclusion, animal blood tests are important procedures in terms of controlling
their health and the data necessary for their proper interpretation are still scarce. It is
however beyond questioning that all parameters analyzed in this study have a great
impact on general health conditions of the individuals of Capreolus capreolus L.
species, and as a result, they may also affect their preferences regarding their
habitat.
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