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��������� ���	 
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��
������ �������,

���� ���� 	e 
��� 
��	 ������
������ ���
��� ����
���� 
������. � ���� ������ 
��	� ������
� XIV ��������
� �� 
��� ������ ��	� �� ���������� �������	��� ������
������ 
���
��� � ������ �����
� �
�
��
� ����
��	�. ���� �� 
������ �� �����
����
� 
� �����������!�� 19. ���	�����!� 
������� ������
����� ������
� ����
���� ������. "��� 
��������, ��� ����
� ����
��, ����� 
�# �� 
�����
�� ��� 

���
��������
� ������ �� �����	� �������	��� ����!� 
���
�-�����
�� ���� ��	� �� ���� 

�$� � ���������� �� ������. ��������, �� �� ���� 
�	� ���	�� 
�� �����	 �� 
��� ������ 

��� ������������ �������	��� �������� �� �
�� ���� 
�	� 
��� ����$� !�#��� ������!�. 

������
����� ���
�� ����
���� ������ 	� �������� ����� ��������	� �����
� ������	� 
%�
��������� 
���� � ��#
�����	� ����	�� 25 �� 30 
����� � 
� ��	 
���
 �� ���
����� 
1. ��������	� 
���
�-�����
�# ��
������	� ����
���� ������. &��� ����, ����� �� 

�����
�� �� 	� 
�� ������� �� ���	� 2014. ����
� �
�������
 � 
��� Index Copernicus �� 

��
���� �� 	� Index Copernicus Value – ICV �� ����#��
� ����
� ��
���� 4,62. "�� 	� ����� 
�������
� �
���
����
�
� ��������	� ��������, ��� ���������� 	���
 �� ���������� 
�� ������ 
� ��������� � �����	� 
��� ��
���������� ��������.

����� �����
��
�# � �������
�# 
���
�# � �����
�# ������, � ���� 
��	� $��� ��$� �� 
��������e � ����� ���	������ ��������	� „������������	� 
������ ����$�# ������!� 
� ����
���� ������	“, ��	� 	� '������
� 
� ��
��� 	��
�� �� �����������!�# ���	����� 
%�
��������� ������������, ��������� � ������������ ����
���� ������.

������
����� �
������ ����
���� ������ „(� ���� )�����
“ �����	
� 	� �
������ 80 
����
� �����	�!� � ����. �� ���� ����*�	� �� 
��� ������
� ��������
��� �����
�� ��#� 
� ���# �
�������	� ��	� ��$ ����
��� ����*�	� �� &
��������. +���*�, 
� ���� ����� 
	� ����������
� 
��� ��
����'�	� ��	� 	� � 
�����
� ���� �������. /�
'������	� 
���� 
��������
�� ���� �� ������ � � 
������ ������
������ �
������� ��	� 	� ����	���
� 

� 31. ��������!� 
�	��
�7��� )��
� � :��������
� � ;��������
� <�����. &
������ 	� 
��
�� ����
�!� ��� 
�	�
������ � �
����� �����	� 
����. 

"�� ����
�, � 	�
� �� ���
��� 	�
����
� 20. �����!� ���	�����!� ������� ������
����� 
������
� ����
���� ������. "��� ����� ��� ���
��������
� ������ ������� �� �����
� 
�������	� 
� ���� �����. �����
� ����� ;� ������
������ �
������� $� �� ��������� 
�� �������	� ���	 
���
�-�����
� ����*�	 ���� ��� $�  ���������� ��� ��������
�	� 
�����
�-
���
� ������ �� ������
�# �
����� ������
����� ������
�.

��� ������ � ���� �������� �� �
�������
�, ���������
� � ������ �� ��������� 
����
��	�.
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"����
��
� ���

�������������� ���!��� ������"� 
# �!�#����� ����$��

$����
 	�>���[

����������	�
� �������� 
������ 
� ��������� ���� ���� �������
� ���� 
�������	��� �� ���������� �
����� ������������ ����	���. ������ ���� 
� ���-
��
� �� �� ������� ��� ����������
� ������ ������� 
������ � ��	�������
� 
�����
� ������
���� �������� ��
� �� ���������� �� ������� ������� � ���
�
��� 

������ �� �����
�. � ���� ���� �� 
��� ��������!�� ���
����� ������ ����-
����
� ��
� �� 
����� �� ��������� �������
��� ��
� 
� �� ����� ��������� �� 
����������	�
� 
������. "�����, �
�����#�� 
� � ������ �����
, �������� ����� 
������������ �������
� � ����
��	� $�����
 � ���	�
 ������� �� �������� ��-
������ � ���
������� ������ ��������
�.

������ �	
��	: ����������	�
�, ����
���� $�����, ������ #�������. 

D. N. Nedic, R. Babic, O. Stevanovic 

Original paper

PRIORITIZATION OF ANIMAL DISEASES 
IN THE REPUBLIC OF SRPSKA 

Abstract

Prioritization of infectious diseases is a relatively new topic of discussion among ex-
perts from different % elds of veterinary medicine. The reason for this is certainly a need 
to establish a more effective system of disease surveillance and rationally provide mate-
rial resources which are foreseen for the monitoring program and control of diseases of 
importance. This paper will be presented as a part of the possible strategy which is based 
to forming criteria that could be used for prioritization of disease. Also,it is explained and 

1 ЈУ Ветеринарски институт Републике Српске „Др Васо Бутозан“ Бања Лука, Босна и 
Херцеговина

 PI Veterinary Institute of the Republic of Srpska „Dr. Vaso Butozan“ Banja Luka, Bosnia and 
Herzegovina

 E-пошта кореспондентног аутора/ Е-mail of the Corresponding Author: drago.nedic@virsvb.com



148 ���������	
� �����
 �����
�
� ���	
� 
Veterinary Journal of Republic of Srpska (���� ��
�-Banja Luka), ��
/Vol.XIV, ��/No.2, 143–268, 2014

�. ����� � �
(.: 
&(��(�
�?
"�'
 �����
� @���
��
 � ��E����"� �(E���'

described the development and current state of the veterinary profession in the Republic of 
Srspka and in& uence factors on the procedure of execution and success of possible strategies.

Key words: prioritization, Republic of Srpska, domestic animals.
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Pregledni rad

NAJVAŽNIJE BOLESTI PASA I MA%AKA I NOVI TRENDOVI 
U IMUNOPROFILAKSI

Kratak sadržaj

Zn�'�j�n segment profesion�lnog �ng�žov�nj� doktor� veterin�rske medicine 
predst�vlj� tzv. m�l� pr�ks�; 'esto n�zv�n� i luksuzn�, s obzirom n�, ve(im de-
lom, sentiment�lnu vrednost p�cijen�t�. N�j'eš(e se r�di o psim� i m�'k�m� koji u 
veterin�rsku �mbul�ntu (kliniku) dol�ze i povodom sprovo+enj� imunopro% l�kti'kih 
mer�, tj. v�kcin�cij�, kojim� se spre'�v�ju odnosno kontrolišu n�jzn�'�jnije infek-
tivne bolesti ove dve vrste životinj�. Ne r�zm�tr�ju(i osnovne preduslove z� stic�nje 
�dekv�tne z�štite odnosno pr�vilne re�kcije n� v�kcinu, u r�du se uk�zuje n� nove 
sisteme imunopro% l�kse i upotrebu novih imunogen�. N�ime, z� v�kcin�ciju p�s� n� 
tržištu se n�l�ze u r�zli'itim formul�cij�m� k�ko in�ktivis�ni t�ko i �tenuis�ni imunogeni 
p�rvovirus� p�s�, �tenuis�ni �denovirusi i p�r�miksovirusi (štene(�k i p�r�in& uenc�). 
U slu'�ju v�kcin�cije m�'�k�, kontrolišu se k�lici, herpes, p�rvovirusne i retrovirusne 
infekcije, k�o i hl�midioz� m�'�k�. Nek� infektivn� oboljenj� p�s� i m�'�k� su zoonoze. 
T�ko se, n� primer, infekcije s� leptospir�m� kontrolišu in�ktivis�nim v�kcin�m� koje 
tr�dicion�lno s�drže serotipove koji su od zn�'�j� k�ko z� pse t�ko i z� ljude (serotipovi 
Canicola i Icterohaemorrhagiae). Od zn�'�j� je sv�k�ko i 'injinic� d� se u popul�cij�m� 
p�s� i m�'�k� poj�vljuju i neki drugi serotipovi b�kterije L. interrogans. Dobro je pozn�t� 
epizootiološk� 'injenic� d� se psi poj�vljuju k�o rezervo�ri gore n�pomenutih serotipov� 
�li, po svemu sude(i, i m�'ke igr�ju zn�'�jnu ulogu u održ�v�nju leptospiroze u n�šem 

1 Katedra za zarazne bolesti životinja i bolesti pčela, Fakultet veterinarske medicine Univerziteta u 
Beogradu, Bulevar oslobođenja 18, 11000 Beograd, Republika Srbija

 Department for infectious animal diseases and bee diseases, Faculty of Veterinary Medicine, Bulevar 
oslobodjenja 18, 11000 Belgrade, Republic of Serbia

2 Agencija za lekove i medicinska sredstva, sektor veterine, Vojvode Stepe 458, 11000 Beograd, Republika 
Srbija

 Agency for drugs and medical devices, Veterinary Sector, Vojvode Stepe 458, 11000 Belgrade, Republic 
of Serbia

3  Katedra za ekonomiku i statistiku, Fakultet veterinarske medicine Univerziteta u Beogradu, Bulevar 
oslobođenja 18, 11000 Beograd, Republika Srbija

 Department for economics and statistics, Faculty of Veterinary Medicine, Bulevar oslobodjenja 18, 
11000 Belgrade, Republic of Serbia 
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regionu. Postoj�nje m�tern�lnog imunitet� nije i jedini problem prilikom v�kcin�cije 
ml�dih životinj�. N�ime, u nekim slu'�jevim�, uspešno sproveden protokol v�kcin�cije, 
n� primer, protiv p�rvovirusne infekcije p�s�, obezbe+uje višegodišnju z�štitu p� je u 
t�kvim slu'�jevim� v�kcin�cij� jednom godišnje kontr�indikov�n�. 

Klju�ne re�i: v�kcin�cij�, psi, m�'ke, v�kcine. 

M. Valcic, S. Radojicic, G. Zugic, D. Knezevic, J. Bjelica, S. Obrenovic,  

D. N. Nedic

Review paper

THE MOST  IMPORTANT DISEASES IN DOGS AND CATS AND 
NEW TRENDS IN IMMUNOPROPHYLAXIS

Abstract

A signi% cant segment of professional engagement for doctor of veterinary medicine is the 
so called. small practice; often referred as  luxury, given the largely sentimental value to 
patients. Frequently, it comes to dogs and cats that in veterinary clinic (clinic) come because 
of the occasion for the implementation of immunoprophylactic measures  ie. vaccinations 
that prevent or control the most important infectious diseases of these two species. Not 
considering the basic prerequisites for obtaining of  adequate protection or proper reaction 
to the vaccine, the paper points to the new systems of immunoprophylaxis and use of new 
immunogens. Namely, for the dogs vaccination,  in market are in various formulations 
inactivated and attenuated immunogenic parvovirus, adeno and attenuated paramyxovirus 
(distemper and parain& uenza) viruses. In the case of vaccination of cats, calici, herpes, 
parvo and retro viral infections and chlamydiosis of cats controlled. Some infectious di-
seases of dogs and cats are zoonoses. For example, infection with leptospires, control is 
with inactivated vaccines traditionally serotypes that are of importance for both dogs and 
humans (serotypes canicola and icterohaemorrhagiae). Of importance is certainly the fact  
that in populations of dogs and cats appear and some other serotypes of L. interrogans.  
Well known is epidemiological fact that dogs appear as reservoirs of the serotypes,  but 
apparently cats play an important role in the maintenance of leptospirosis in our region. 
The existence of maternal immunity is not the only problem during the vaccination of 
young animals. Namely, in some cases successfully executed the protocol of vaccination, 
for example against parvoviral infections of dogs, provides long-term protection and is in 
such cases, vaccination  once per year, is contraindicated.

Key words: vaccination, dogs, cats, vaccines.
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PSI / DOGS

Štenewak
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4 U novijoj istoriji spominje se velika epizootija štenećaka u populaciji lavova u Africi, pri čemu se 
smatra da su kanidi bili izvor zaraze (hijene, divlji psi). 

5 Azija-1, Azija-2, Amerika-1, Amerika-2, Arktik, evropski divlji i evropski soj. 
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/�! ���� 
� ���������� �� ����������
�� �	��� ��
��
��� ������� #������� 
�� �������, ��
� �� �������
� � ���!��� 0������� ���
�. 1���������
� �	��� 
��
��
��� ��������� � ���� ������ �� �� ������ �����, ����� 
����, ��������� 
������ � ������, ����� �����, ���� ����!� � 
��
����. 2�
��
�� ������� #�-
������ �� ������� �	���
� �� �� ������ ��������� � ����������� ��������!� 
��
��
���. 3��������� ��������!� ��
��
��� ������ �� �� �������� ������
��� 
�������� � ������ (���������� �������) � �� �������� ��������� (���������� 
����4�����). 2������� ��������!� ��
��
��� ������ �� �� ���� #�������, ���� 
������� �����	�
�, ����������� �����, ��!���
��� �������� �������, 
������, 

���, ������, ��� � �� �������� � ���	������� ������ #�������. 5� ������ 
��������� ��������!� � ��
��
���, ��#� �� ������� �� �� �� #������� ������-
�� ����� � ��
�, �� �� �� 
�
 �
��
����� ��������
��� ������ ������
�, �� �� 
� 
������, ���� �� �� ����� ���!���� ������� ��� ��� �� ������ � ���
��, ����� 
#�������, !���, ��� � ���� �� �����	� �� ����� ������ ����� #���������. 

������ ���	: ������ #�������, ��
��
��, �	���. 
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METHODOLOGICAL APPROACH TO FARM ANIMAL WELFARE 
ASSESSMENT(CATTLE, PIGS, POULTRY)

Abstract

The aim of the paper is to familiarize veterinarians with a farm animals welfare assess-
ment methodology which is applied in the European Union. Animal welfare assessment 
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methodology presented in this paper refers to dairy cows, beef cattle, sows with piglets, 
fattening pigs, laying hens and broilers. The welfare of domestic animals on farms is as-
sessed on the basis of direct and indirect indicators. Indirect indicators of welfare relate to 
the quality of accommodation facilities and equipment (resource indicators) and the quality 
of the business (management indicators). Direct indicators of welfare relate to the animal 
itself, its body condition, health condition, including the absence of injury, illness, pain, 
fear, its behavior and emotional status. Direct welfare indicators reveal whether the animal 
is properly fed and watered, whether it provided with adequate housing conditions, whether 
it is healthy, how it behaves with respect to equipment and supplies, other animals, people, 
and how farmers relate to animals (human/animal relationship).

Key words: farm animals, welfare, assessment.
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Pregledni rad

PREBIOTICI – SAVREMENA STRATEGIJA 
U STIMULACIJI RASTA ŽIVOTINJA

Kratak sadržaj

Da bi se postiglo pove(anje proizvodnje i poboljšanje kvaliteta namirnica animal-
nog porekla, pored osnovnih hraniva u smeše se dodaje veliki broj aditiva koji imaju 
razli'ite namene. Poslednju deceniju karakteriše ispitivanje mogu(nosti stimulacije rasta 
koriš(enjem % zioloških potencijala i mehanizama životinja. Prebiotici predstavljaju 
nesvarljive sastojke hrane koji povoljno deluju na doma(ina selektivno stimulišu(i rast 
i/ili aktivnost jedne ili ograni'enog broja vrsta bakterija u digestivnom traktu, 'ime 
poboljšavaju zdravstveno stanje doma(ina. Prebiotici direktno stižu u kolon doma(ina, 
poseduju sposobnost da se selektivno fermentišu i pomažu održavanju eubioze, prven-
stveno koriš(enjem od strane poželjne mikro& ore i pove(anjem ekskrecije nepoželjne 
mikro& ore fecesom. Pored lokalnog, prebiotici mogu ispoljiti i sistemski, imunomodu-
latorni efekat. Pove(anje imunološkog odgovora je uglavnom rezultat dejstva prebiotika 
na makrofage i monocite i ogleda se u stimulisanju fagocitoze, osloba+anju arahidonske 
kiseline, leukotriena, interleukina, interferona i tumor nekrozis faktora. Na opisane na'ine 
prebiotici doprinose pove(anoj vitalnosti životinja, smanjenju gubitaka i poboljšanju 
iskoriš(avanja hrane, 'ime se postižu optimalni proizvodni rezultati i povoljan ekonom-
ski efekat pa ve( duže vreme u svetu predstavljaju integralni deo mnogih industrijski 
proizvedenih smeša za ishranu životinja. 

Klju�ne re�i: prebiotici, stimulatori rasta, eubioza. 
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PREBIOTICS – MODERN STRATEGY IN GROWTH STIMULATION 
OF ANIMALS

Abstract

In order to achieve increase in production and improving the quality of foodstuffs of animal 
origin, beside of the basic nutrients a large number of additives, which have a variety of 
purpose, is added in to a feed mixtures. The last decade is characterized by the examina-
tion of possibilities for stimulating the use of physiological potential and mechanisms of 
animals. Prebiotics are indigestible food ingredients that bene% cially affect the host by 
selective stimulation of the growth and/or activity of one or a limited number of species 
of bacteria in the digestive tract, which enhance the health of the host. Prebiotics are deli-
vered directly to the colon of the host and have the ability to be selectively fermented and 
thereby they help in maintaining of eubiosis, primarily being used by desirable micro& ora 
and increasing excretion of undesirable micro& ora throughout feces. Beside the local, pre-
biotics may exhibit systemic immunomodulatory effect. Increase of the immune response 
is mainly due to the prebiotic effects on macrophages and monocytes, and is re& ected by 
stimulation of phagocytosis, the release of arachidonic acid, leukotriene, interleukins, in-
terferons and tumor necrosis factors. On the basis of described mode of action, prebiotics 
contribute to the increased vitality of the animals, reduce losses and improve feed ef% ciency, 
thus achieving optimall production results and a favorable economic effect and because 
of that, for a long time, in the world, they represent an integral part of many industrially 
produced feed mixtures.

Key words: prebiotics, growth stimulators, eubiosis.
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*Vrednost izražena kao X ±Sd  a, b, c, d p<0.05  x, y, z, w p<0.01
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bvDl:;v=�97Dg>:76
wE �97Dg�96E@:78g6 # KK¡" FS # KQ¡" "K
Lactobacillus sp # MW¡" FF # M!¡" "M
Escherichia coli # FS¡" FT6 W MT¡" !F9

Streptococcus sp # WT¡" FT6 # #T¡" "K9

Clostridium sp W FW¡" KS� S Q"¡" FWs

5:Ev=�97Dg>:76
wE �97Dg�96E@:78g6 Q FQ¡" "K Q "Q¡" "#
Lactobacillus sp. K QT¡" "Q K MS¡" "M
Escherihia coli K QS¡" FM� K ST¡" "Ms

Streptococcus sp K M!¡" "Q K MW¡" F"
Clostridium sp Q "T¡" !!� K K!¡" FWs

*Vrednost izražena kao X ±Sd  a, b, c, d p<0.05  x, y, z, w p<0.01
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� � � � 6;l� �8;l:=6;;� z � b � �!""!$ �
Brewers dried yeast as a source of 
mannan oligosaccharides for weanling 
pigs.�~�<Bez�_5e��Q"R�!#FMP!#!Q 



206 ���������	
� �����
 �����
�
� ���	
� 
Veterinary Journal of Republic of Srpska (���� ��
�-Banja Luka), ��
/Vol.XIV, ��/No.2, 143–268, 2014

DOI: 10.7251/VETJ1402206V UDK 616.981.71

M. Valviw,1 M. Živojinoviw,2 A. Živulj,3 S. Radojiviw,1 B. Plavšiw4

Pregledni rad

KJU GROZNICA – EPIZOOTIOLOŠKA ENIGMA

Kratak sadržaj

Oboljenje o kome prvi podaci datiraju od pre 80 godina i dalje predstavlja zna'ajan 
epizootiološki ali i epidemiološki problem pa slobodno može da se kaže da ovom obolje-
nju sasvim pristaje naziv sumnjiva, tj. nepoznata groznica (Query fever). Balkanski grip, 
kako su ovo oboljenje nazvali nema'ki vojnici tokom Drugog svetskog rata, 'esto zna 
da iznenadi epizootiološku i epidemiološku službu u regionu. Po pravilu, prvi slu'ajevi 
obolevanja ljudi uslove reakciju epiziootiološke službe. Me+utim, svojim karakteristikama 
Q-groznica zbunjuje kompleksnim na'inima održavanja u prirodi, prenošenjem na životinje 
i ljude i svakako stavlja veterinarsku odnosno epizootiološku službu u nezavidan položaj. 
Danas se smatra da je u enzootskim podru'jima, nemogu(a eradikacija ovog oboljenja. 
Ve(inom opšte mere pro% lakse u veterinarskoj medicini, kao rezultat imaju smanjivanje 
incidencije kod životinja i ljudi, a primena inaktivisanih vakcina u novije vreme omogu(ava 
i kontrolu Q-groznice. Ipak, mere koje su predvi+ene da se sprovode tokom epizootije (i 
epidemije), ve(im delom predstavljaju skup opštih zoohigijenskih principa, a manjim delom 
se odnose na ciljane aktivnosti.  Istovremeno, nepoznavanje epizootioloških karakteristika 
Q-groznice dovodi do zabune i 'esto predstavlja problem u sagledavanju i proceni uspeha 
sprovedenih mera. Jedan od osnovnih uslova za borbu protiv Q-groznice jeste de% nisanje 
lokacija u regionu Balkana u kojima je prevalencija visoka uz postojanje zna'ajnog rizika 
od pove(ane incidencije obolevanja ljudi i životinja. Sumiraju(i rezultate koji su dobijeni 
analizom pojavljivanja Q-groznice u R. Srbiji, kao i koriste(i iskustva susednih regiona 
(zemalja), na'ini suzbijanja i kontrole ovog infektivnog oboljenja koje je zna'ajna zoonoza 
mogli bi da se u'ine uspešnijim ili barem razumljivijim. 

Klju�ne re�i: kju groznica, epizootiologija. 
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Review paper

Q FEVER – EPIZOOTIOLOGICAL ENIGMA
Abstract

The disease from which the % rst records date from 80 years ago and continues to be a 
signi% cant epizootiologic or epidemiological problem, so we can be free to say that this 
disease is quite doubtful, so that the name % ts. unknown fever (Query fever). Balkan grip, 
as this disease called by German soldiers during the Second World War, was often known to 
surprise epidemiological service in the region. As a rule, the % rst cases of people morbidity 
terms the reaction of epizootiological service. However, with their characteristics, Q fever 
confuses with complex ways of maintaining in nature, transferring on animals and people, 
and certainly puts the veterinary or epizootilogical service  in unenviable position. Today, 
it is considered that in enzootic areas, eradication of this disease is impossible. Most of 
the general measures of prophylaxis in veterinary medicine, as a result have reduction of 
incidence in animals and humans, and the use of inactivated vaccines in recent times can 
be used to control Q fever. However, measures foreseen to be implemented during the 
epizooties (epidemics), largely represent a set of general zoohygienic principles, and partly 
are related to the targeted activities. At the same time, lack of epizootic characteristics of 
Q fever, lead to confusion and often is a problem in analyzing and assessing of imple-
mented measures success. One of the basic conditions for the battle against Q fever is to 
de% ne the location in the Balkan region, where is high prevalence and substantial risk of 
increased incidence of morbidity humans and animals. Summarizing the results obtained by 
analyzing occurrence of Q fever in the Republic of Serbia, as well using the experience of 
neighboring regions (countries) in ways to battle and control this infectious disease, which 
is an important zoonotic disease, could be more successful  or at least comprehensible.

Key words: Q fever, epidemiology.

UVOD / INTRODUCTION

�gv�c7Dd;8p6�g:�8;t:E@8r;D�D9D>g:;g:�P�
dDD;Dd6�EDg6�o:�qDg6r>gvg:�v�p:>D=�or:@v �
ed6dr6;6� g:� 96E@:78gD=� Coxiella burnetti��
q78��:=v�o:�l8r>g8�8�lD=6�8�q7:�8r678�qDg6�
r>gvgv�E6D�;6gd;6�6g;8g8�7:d:7rD678�8�8drD7�
8;t:Ep8g:� d6� >gvl: � b:�8;8o6;D� E6D� d6o:�
96;�q6@D>D�E8�:;@8@:@�v�q7rDg�qD>Dr8;8�!" �

r:E6��D9D>g:;g:�lD98g6�;6�d;6�6gv�@DED=�
ee�or:@oEDc�76@6��E6l6�ov�;:=6�E8�rDg;8p8�
EDg8� ov� 98>8� ;6� |6>E6;v� lD98g6>8� @dr � Y96>�
E6;oE8�c78qZ �ml�@Dc�r7:=:;6��]�c7Dd;8p6�
g:� qD@r7�:;6� ;6� or8A� q:@� ED;@8;:;6@6 � w�
;:E8=� 7:c8D;8=6� or:@6� �~v�;6� <t78E6$��
76l8� o:� D� ;6g�:��Dg� 78E:p8Dd8� EDl� >gvl8�� 6�
q7Dv�6r6;g6� =8E7D98D>D�E8A�� E>8;8�E8A��
:q8dDD@8D>D�E8A�8�:q8l:=8D>D�E8A�6oq:E6@6�
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DrDc� D9D>g:;g6� 7:dv>@876>6� ov� qD@qv;8=�
qDd;6r6;g:=� vd7D�;8E6� 8� 8;t:Ep8g:� EDgv�
8d6d8r6 � wq7EDo� @D=:�� ]�c7Dd;8p6� 8� l6>g:�
q7:lo@6r>g6�d;6�6g6;�q7D9>:=�v�7:c8D;8=6�
cl:�o:�qDg6r>gvg:�:;dDD@oE8��8�:;l:=oE8$ �
_qD76l8�;D� qDg6r>g8r6;g:� DrDc� D9D>g:;g6��
;:g6o;6�8��:o@D�9>6c6�E>8;8�E6�=6;8t:o@6p8�
g6� 8;t:Ep8g:� EDl� >gvl8�� 8;6q67:;@;:� 8;t:E�
p8g:� EDl� �8rD@8;g6� 8� ;:=Dcv�;Do@� v@8p6g6�
;6� 7:d:7rD67:� 8� r:E@D7:�� vo>Dr8>8� ov� l6�
r:@:78;67oE:� o>v�9:� v� 7:c8D;8=6� cl:� o:�
]�c7Dd;8p6� qDg6r>gvg:�� qD� q76r8>v� 98r6gv�
;:=D�;:� l6� 7:6cvgv� @DED=� :q8dDD@8g6 �
_6� l7vc:� o@76;:�� lD97D� qDd;6r6;g:� or8A�
cD7:� ;6r:l:;8A� E676E@:78o@8E6� D9D>g:;g6�
q7v�6� Do;Drv� l6� o:� v� q:78Dl8=6� E6l6�
;:=6�:q8dDD@8g:�8�8>8�:q8l:=8g:��oq7Dr:lv�
=:7:� �8g8� g:� p8>g� 6E@8r6;� ;6ldD7� 8� lD98�
g6;g:�qDl6@6E6�D�q7:r6>:;p8g8�;67D�8@D�EDl�
q7:�8r676��q7Do@D7;Dg�l8o@789vp8g8�7:d:7rD�
676�8�r:E@D76��E6D�8�qD@:;p8g6>v�d6�8d98g6;g:�
:q8dDD@8g6� 8�8>8� :q8l:=8g6 � eo@Dr7:=:;D��
]�c7Dd;8p6� oq6l6� v� c7vqv� 8;t:E@8r;8A�
D9D>g:;g6� �8gD=� ED;@7D>D=�� q76�:;g:=� 8�
ovd98g6;g:=� r:@:78;67oE6� o>v�96� =D�:�
d;6�6g;D�l6�6�87=8�:�orDg�76l�8�v;6q7:l8�
orDgv�D7c6;8d6p8gv �

xDrD>g;8� :q8dDD@8D>D�E8� t6E@D78� ov� v�
q7D@:E>8A� F!� =:o:p8� vo>Dr8>8� qDr:�6;v�
8;p8l:;p8gv�]�c7Dd;8p:�EDl�>gvl8�v�7:c8D;v �
wd8=6gv�8� v� D9d87� 8oEvo@r6� r:@:78;67�
oE8A� o>v�98� v� 76d>8�8@8=� 7:c8D;8=6� or:@6��
6� ;67D�8@D� fr7Dq:�� r:@:78;67oE6� o>v�96�
�:qv9>8E:� _798g:� g:� qDo@6r8>6� o:98� d6� p8>g�
6E@8r6;�;6ldD7��E6D� 8� >DE6p8gv�qDo@Dg:�8A�
8�Dl7:�8r6;g:�qD@:;p8g6>;8A��678�@6�]�c7D�
d;8p: �

EPIZOOTIOLOŠKE 
KARAKTERISTIKE 
Q-GROZNICE / 
EPIZOOTIOLOGICAL 
CHARACTERISTICS OF Q 
FEVER

wd7D�;8E� ]�c7Dd;8p:� Coxiella bur-
netti g:� 8;@76p:>v>67;8� q676d8@�� 96E@:78g6�
EDg6� oq6l6� v� q7D@:D96E@:78g:�� d6g:l;D�
o6� Francisella�� Legionella� 8� Richettsiella�
=8E7DD7c6;8d=8=6 � xDo>:� r:d8r6;g6� d6�
7:p:q@D7:�;6�=D;Dp8@8=6�8�=6E7Dt6c8=6�
8� v>6oE6� v� Dr:� �:>8g:�� EDEo8g:>:� o:� ;6�v�
v� t6cD>8dDdD=8=6�� �8g8� E8o:>8� q?� vo>Dr8�
6E@8r6p8gv�=:@69D>8d=6�96E@:78g: �w�p8@D�
q>6d=8� o:� 96E@:78g6� ;6>6d8� v� lr:� tD7=:R�
=6;g6�� :Eo@76p:>v>67;6� r678g6;@6�� EDg6� g:�
8;t:E@8r;6��8�r:�6��EDg6�=:@69D>8�8E8�6E@8r�
;6 ��6d=;D�6r6;g:�g:�98;67;D=�l:D9D= �
�Dl�C. burnetti�g:�8d76�:;6�t6d;6�r678g6p8g6��
6� E6D� qDo>:l8p6� q7D=:;6� v� =D>:Ev>8=6�
>8qDqD>8o6A678l6 � ml� r:>8E:� r6�;Do@8� d6�
:q8dDD@8D>Dc8gv� ]�c7Dd;8p:� g:� d;6�6g;6�
D@qD7;Do@�vd7D�;8E6�v�oqD>g6�;gDg�o7:l8;8 �
Coxiella burnetti�q7:�8r8�v�ovrD=�=6@:78�
g6>v� Dl� S"� lD� W""� l6;6�� 6� @:=q:76@v7v�
Dl�#W£5�q7:�8r8�FW�=8;v@6��;6�F""£5�98r6�
8;6E@8r8o6;� d6� K� =8;v@6 � x6o@:78d6p8gD=�
�#!�Q£5�S"�=8;v@6�8�KF�K�£5�FW�o:Ev;l8$�
8;6E@8r8�:�o:�vd7D�;8E�]�c7Dd;8p: �ml�l:d�
8;t:Ep8D;8A� o7:lo@6r6�� :�8E6o;8� ov� A>D7;8�
E7:���F"�P!"�$�8� tD7=6>8;��F�W�$��EDg8�
o:�ED78o@:�d6�D9g:E@:�8�q7Do@D78g:��r7:=:�
l:go@r6�q7:q676@6�g:�@78�l6;6$ �}6�l:d8;t:E�
p8gv� Dq7:=:� ED78o@8� o:� A>D76=8;� �S�$� 8�
t:;D>��W�$�v�@76g6;gv�Dl�S"�=8;v@6 �w�p8>gv�
l:d8;t:Ep8g:� Dl:�:�� ED78o@8� o:� Evr6;g:� v�
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76orD7v�B6!5mS��!���S"�=8;v@6$�6�d6�l:d�
8;t:Ep8gv� 7vEv� vqD@7:9>g6r6� o:� A>D76=8;�
�!�$� 8� :@8>�6>EDAD>� �K"�$� v� @76g6gv� Dl� F�
lD�W�=8;v@6 �w�>69D76@D78g8��d6�v;8�@6r6;g:�
C. burnetti� ED78o@8� o:� ¤�q7Dq8D>6E@D;� �v�
ED;p:;@76p8g8�FP!"�qq=$ 

�6l8�o:�D�c>D96>;D�76�87:;Dg�8;t:Ep8g8� �
e;p8l:;p8g6�8�q7:r6>:;p8g6��=:�v@8=��v�r:>8�
EDg�=:78�d6r8o:�Dl�c:DE>8=6@oE8A�t6E@D76��
q78��:=v�ov�7:c8D;8�o6�A>6l;8gD=�E>8=D=�
7:>6@8r;D�qD�@:�:;8 �B6gr:�6�q7:r6>:;p8g6�
D9D>g:;g6�g:�v�7:c8D;8=6�EDg8�o:�c76;8�:�o6�
z:l8@:76;D=� 8� 57;8=� =D7:=� v� fr7Dq8��
o@:q:�_7:l;g:�<d8g:��o6r6;:�<t78E:��7:c8D;8�
q7:78g6�d6q6l;8A�l7�6r6�_<b�6��E6D�8�8o@DE�
<vo@76>8g: 

�6D� 7:d:7rD67� ]�c7Dd;8p:� o>v�8� q76E�
@8�;D� p:>6� t6v;6� v� g:l;D=� 7:c8D;v � ml�
r:>8EDc�d;6�6g6�ov�l8r>g:�q@8p:�8�c>Dl678��6>8�
8�or:�Do@6>:�q78g:=�8r:�r7o@:��8rD@8;g6 �_6�
7:d:7rD676�� 96E@:78g6� o:� ;6g�:��:� qv@:=�
E7q:>g6�q7:;Do8�;6�lD=6�:�r7o@:��8rD@8;g6�
8��Dr:E6 �587Ev>6p8g6�C. burnetti�v�lD=6�8=�
r7o@6=6� �8rD@8;g6� �;67D�8@D� cDr:l8=6� 8�
=6>8=�q7:�8r678=6$�Dl�qDo:9;Dc�g:�d;6�
�6g6�d6�8;t:Ep8gv�>gvl8 �

}6�Dl7�6r6;g:�E7vc6�8;t:Ep8g:�v�q787Dl8��
98@6;� g:�r:E@D7�E7q:>g��EDg8�o:�d676d8�vd8�
=6;g:=�D97DE6��@g �E6q>g8p:�8;�8p876;:�E7r8 �
C. burnetti� o:� v� E7q:>g8=6� q7:;Do8� E6ED�
@6;oDr678g6>;D�� @6ED� 8� @76;oo@6l8gv=oE8�
�8=6cDP>67r6P;8=t6P8=6cD$ � m@vl6� o:�
o=6@76�l6��qD7:l�p87Ev>6p8g:�v��8rD@8;g6=6��
qDo@Dg8�8�q676>:>;8�E7vc�8;t:Ep8g:�v�q787Dl8�
v� Dr8=� E7q:>g8=6 � n:>8E6� D@qD7;Do@� vd�

7D�;8E6� ]�c7Dd;8p:� v� oqD>g6�;gDg� o7:l8;8�
�8;8� l6� o:� E6D� 8drD78� 8;t:Ep8g:� qDg6r>gvgv�
8d=:@� E7q:>g6�� or8� o:E7:@8� 8� :EoE7:@8� D9D�
>:>8A� �8rD@8;g6�� q>6p:;@6� qDo>:� qD96�6g6��
E6D� 8� ED;@6=8;8o6;6� rDl6�� @>:�� q6� �6E� 8�
6:7DoD>8�8�q76�8;6 

w�q78g:=�8r�D7c6;8d6=�C. burnetti�v>6d8�
6:7Dc:;D��D76>;D�8�r:7@8E6>;D��ED;c:;8@6>�
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* Izuzetak je Novi Zeland.  
**  U Engleskoj i Velsu, oko 20% rezervoara za mleko sadrži mleko koje je seropozitivno na C. burnetti.
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#����� 5!&����! #����$� $��� &�!;*�5 $���� *� 
��!�*��� ���5!&���$�5 ����&!���� # #�����&� 

���*������ *� ������*�� �!&�!���#��

$����
 	�>���[

\������� ������ ���� 
� ���� ���
��� ��
� �����
� ����� ������� ����. 7���-

����� �������
��� � ������ ���� ���� ������ �����������
��� ��������������. 
�������� �������
�� ����������� �� ������ 
������
���� ����������� ��
� �� 
������
� ����������
���� ����	�
��. � ���� ���� 
� �������� 40 ������� ���� 
������ �� ����� � ����
 �����	�
�. � ������ 20 ����� ��
� �����
��� ��������, ��� 
�� ����	� 20 ����� 
��� ������������. 8�� 
� ������� ��������	�
�� v.coccigea. 
$�� ����	� �� �������������� � ���
����� ������������� ��������. 8������� 

� ������� ��� �������������. 3������� 
� ������� �������
� � ������	�
� ������ 
���	�����	�
� �������
��� � ��������� MCHC (��
� 
� ��������! �����
��� ��-
������) � 
������
���� ���������� ����: �������, NEFA, BHB, ��
����, ������ 
��������, ����, AST, ^LT, LDH, CK, 
�����
��, ����������, ������	�����, N�, 
8, 1g, C�. 1������ �����
��� 
� ������	�
� ���� ��������� ��
�����, ALT, 
AST, � ��#� ��������� CK, Ca � Mg � ������������� ����	���. ��������� 
������
� �� ���� �����
�� ������� ������ ��������� 
������
���� ���������� � 
���� ����� �� ��������� � � ���������
 �����. 5�
� ������ �����
�� ������	�
� 
������ ������� �������� � ��������� 
������
���� ����������, ���� � ����	�
�-
�� �������
��:��
����, �������
��:CK, MCHC:ALP � MCHC:Mg. ���������� 
������� ������
� �� �� �� 
���� 
�����	� �������
��� �/��� MCHC  ��
���� ���� 
�������� �������, ALP, ^ST, ALP, CK, 1g, C� � 
�����
��� (�� ���� �� 20%), 
��� �� ������ ��������� �������� ���� �������, �� ����� ����� 5%. �����
��� 
�������� � ������ 
� ����� �� ���#� ������� ����
������� ������� �����, ��� 
� 
��� ���	�
 ��������� ������� �� ������ ����������
� �� ���
����
 �����������.

������ ���	: �����, ����	� ����, ��������, ����
������ ������. 
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Original paper

INFLUENCE OF BLOOD SAMPLES HAEMOLYSIS OF DAIRY 
COWS ON BLOOD BIOCHEMICAL PARAMETERS TRANSPORTED 

AT STABLE TEMPERATURE
Abstract

Hemolysis of the sample is a common problem that occurs after blood sampling. The 
release of hemoglobin in the blood sample changes its colorimetric properties. Present 
hemoglobin interferes with other biochemical parameters which are determined by colo-
rimetric reaction. In this paper we examined 40 blood samples taken from cows in early 
lactation. In a sample of 20 cows was no hemolysis, while the samples of 20 cows were 
hemolyzed. All samples were transported in a stable temperature condition. Heparin was 
used as anticoagulant. Regression analysis was performed and the correlation between the 
hemoglobin concentration and the MCHC value (which is an indication of the existence of 
hemolysis) and blood parameters: glucose, NEFA, BHB, albumin, total protein, urea, AST, 
ALT, LDH, CK, bilirubin, cholesterol, triglycerides, Na, K, Mg, Ca. The results show that 
there was no signi% cant difference between the values of the blood biochemical parameters 
in samples with hemolysis and control samples (there was tendency to increase of albumin, 
ALT and AST, ot decrease of CK, Ca and Mg in hemolised sample). There was no signi% -
cant correlation between the degree of hemolysis and values of biochemical parameters 
(except hemoglobin:albumin and CK, MCHC:ALP and Mg). Regression analysis showed 
that for each unit of hemoglobin and/or MCHC there was change of glucose, AST, ALT, 
ALP, LDH, CK, Mg, Ca and bilirubin concentration (for more than 20%) , while the other 
parameters showed slight changes at the level below 5%. The hemolysis in the sample 
could complicate the analysis of the metabolic pro% le of cows, but its effect is minimal if 
the sample is transported in a stable temperature.

Key words: cows, blood sample, hemolysis, metabolic pro% le.
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$���� ������� 
� �����	������� ������� �� ��������� � ����������� ��
� �� 
��
�
�
� �� ���	�, � ����� ���� ���
����� �����������. /�! ���������� ���� 
���� 
� ���������� �����
������� �����������, ����
���� ������� � ��������� 
������� ����
������ � ����
�� ����, ��
�� 
� �������� 11 ������� 
�
���� ����
�� 
���� � ��������. 1����
������� ���������� ������ 
� ����������� ISO ����-
����, ����
��� ���������� �������� Foodscan, ��
� ���� �� ����	��� NIR (Near 
Infrared Spectropscopy) ���������
�, � ���������� ��������� ������� ������� ���� 
�����. 1����
�������� ����������� �������� 
� ���������	�
� ���� ������-

������
���, Escherichia coli, ��������� ���������� �������������, ���������-
����
���� ������
��� 
������
��� � ������� 
��
 ���������������, �����	� � 
���
����. \���
��� ��������� ��������� �� �������
� �� ������������ ��������, 
� ��������� ������� ���������
��� ��
����� ��
� ��������. <�
��� ����
� ��� �� 
$���� ������� 
� �����	������� 
���� ���� ������
� � �����
�� 
e ��������� 
������ ����
���o. 7
������ ���
� ��
�!���� ������ ���������� � ����
����� 
���������	�
� ���������������� ��
� ���� �� 
��� ����� �
�!��� �� !���. 

������ �	
��	: ����
� ���, $���� �������, ��������. 
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QUALITY OF WHITE SHEEP CHEESE FROM STARA PLANINA

Abstract

Stara Planina is traditionally known for its sheep farming and products obtained from sheep, 
primarily dairy products. The aim of this paper is to determine microbiological safety, 
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chemical composition and presence of antibiotic residues, in which is analyzed 11 samples 
of white sheep cheese in brine. Microbiological testing is done using standard ISO methods, 
chemical testing on apparatus Foodscan who works on the principle of NIR (Near Infrared 
Spectropscopy) technology and to determine the presence of residues six plates methods 
was used. By microbiological examination cheese contamination with enterobacteria, 
Escherichia coli, coagulase positive staphylococci, sulphate-reducing anaerobic bacteria, 
yeasts and molds was detected. The chemical quality parameters do not deviate from the 
literature data and the presence of residues of antimicrobial drugs has not been determined. 
White sheep cheese from Stara Planina is traditionally treasure of this area and there is a 
need to protect its origin. Obligation must be established to improve production conditions 
and prevent contamination by microorganisms that may be causing disease in humans.

Key words: sheep cheese, Stara planina, quality.
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,1 &. #��m�@�?,1 �. *�@�
�@�?,2 �. &�����`�?,3 �. �`��
,4 �. ���[�?5 

"����
��
� ���

A*����� ��*��� ������ � �!��;�*� �!9�� $�� 
���"�$�

$����
 	�>���[

<�������-���	��������-�������� ��������� ��� ������, ��������� ��������-
��, ������� ������ ������ ����, �������, �� ���
�
 ���������� ������� ����� 
���������� ���� ���������� ��� ���� ������. ����� ��������� ���������, ��
� 
�������� �������
���� ���������, �� 
� �� 
�!� �������� ���� ���� ��������� 

� ��������� � ���� ������� ������������� ���
���.

� ��� 	�!� �
��!��� 
� ������� �������� ����� � ������ ������ ��� ������-
���� ��� �������. ̂ ���������� 
� 118 ������ ���������� ��� ������� � ����
��	� 
$�����
, ������������� � 8��������� ������ ����
���� $�����, ����� 2007, 
2008. � 2009. ������. ����	� �� ����� �� ��������� ��������� ���
��� �����. 
�������� 
� �������� �������� �����, ���������� �������� �����, ����� ������ � 
�������, ���������� ��#
��� � #���� � ��
������ �������, ���� �� ����������� 
�������� ���� � �
����.

5�
���� 
��
 ������ ��
���#�� 
� 2007. ������, � ��
���� ���
��!���� ������ 

��� 
� 2008. ������. �������� �������� ����� �������� 
� �� ������ �� ������ 
� ������� �� �� 2,6 ������� 2007. �� 4,6 ������� 2009. ������. �������� 
��
 
������� � ����� �� ��� ��� ���������� ������ ������ 4,2. 5�
���� ���������� 
����� �� ����� �� �� ��� �������. "���� ��� ��� ������, 
��
 ������ ������� � 
������� � ������ �� 
��
 #����� ������� 
�� 
� ���� � ������ �� � ������ 1,7:1.

� ������ 118 ������ 
��� 
� 490 �������, � �� 309 ������ � 181 #������. 
5� ������ �������� � ��������
 �������� ����� ��#� �� ���� �� 
� 
��
 ������� 
� ����� ����.

������ ���	: ������, ������������� ���
���, �������� �����, ����� ������. 
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Original paper

ANALYSIS OF SEX RATIO AND LITTER SIZE IN TORNJAK

Abstract

Bosnian and Herzegovinian Croat shepherd dog tornjak, cynologicly speaking, belongs to a 
younger breed of dogs, but for its phylogenesis belongs to a group of shepherd dogs formed 
centuries ago. In addition to the of% cial standard, which de% nes the exterior parameters, to 
be more familiar with some breeds it is necessary to know its basic and reproductive traits.
For this purpose an analysis of litter size and sex ratio of shepherd dog tornjak. We ana-
lyzed the 118 litters of shepherd dog tornjak in the Republic of Srpska, registered with the 
Kennel Club Stud Book of Republic Srpska, during 2007, 2008 and 2009. The data were 
taken from the of% cial entry form for litter. Determine the average litter size, frequency of 
litter size, sex ratio, the frequency of males and females in different litters, for the observed 
years and collectively.
The minimum number of litters recorded in 2007, and most litters were reported in 2008. 
The average litter size varied from year to year and ranged from 2.6 pups in 2007 to 4.6 
pups 2009. The average number of pups per litter for the three analyzed years amounted to 
4.2. The highest frequency had a litter of % ve puppies. During the three years the number 
of male pups in litters of female pups is the larger and varied  in relation  1,7:1.
In total of 118 litters was 490 of puppies, 309 male and 181 female. Based on data on the 
average litter size can be said that the number of puppies in the litter is small.

Key words: tornjak, reproductive traits, litter size, sex ratio.
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���
���� �� ������������ �������� ��� ��������� �� ����� �� ������� ��-
���	�
����� ���� � ��������!�
� 
���� �� ������� ���
���� ���!����� ��������� 
�� ���	��� ����������. 7
�!��� ������������ ������� ���� ��
�!�� �� ������ 
�����!� ���������. 5� 
����
 �����	�
����
 ����� �����, �� 40 ��������� �������� 
�� 0������� ���
�, ������� 6–7 ��������� ��
� �� ������� � ��������	�
� ��� 
���
���� �� ��������
����. }������ �� � ������� 3–4 ������� �
�� ��������� 
���
���� ���!��� �� ���	��� ��������	�
�. 5�
���� ���
���� �� 
��!�
� ����� 
����� �����, ��� �������	� ���
� ����������� �������	� 
���� �����.  8�� ���-
��� ������� ���������, ��� ��� ������	�
� ��#� �� ���� �� ���� ������, ���� 
� 
���	� �������. ����� 
�������� ���� �������� �� ��������
� � ��������� ����, 
����!��� ��������� ������ ������������. �������!��� 
� ��������� ���������.

������ �	
��	: ���������, ����������� ������, �����	�
���� ����a.
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LOCOMOTOR SYSTEM AS HEALTH PROBLEM IN BOARS ON 
COM&ERCIAL FARMS 

Abstract

The problems with the musculoskeletal system in all categories of pigs are common at 
industrial swine farms representing one of the major issues leading to exclusion of sows 
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and boars from the production process. Of the 40 imported boars, annually between 6 and 
7 boars develop acropodial problems. Over a year, 3-4 boars are excluded from the repro-
duction due to the above problems. In most of boars problems occur after the % rst jump as 
result of weak cartilage ossi% cation of the femoral bone. Locomotion system diseases in 
boars cause economic losses at pig farms. 

Key words: boar, locomotor system, commercial farms.
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&. �. ���g�@�?, �. ��
�?, �. 5��	��@	
�, �. ���[���@�?, �. $�@�_�@�?1

"����
��
� ���

����!*� &!������;$�9 ����#�� $���� # ��*�� 
��$������ !$����$����& ������$� �� &!������;$�9, 

!*��$��*�9 � 5!&�����'$�9 ���+��� $���� – 
�����*��*� ����9*����$�

$����
 	�>���[

3��������� ����
������� ������� ����� � ����
 �����	�
� ��������!� 
��
�����
��
� ���� � ���	��� �����!� � �������������� �����. 2���� �� ���-
����� ����
�����, ������� � ����� ����� � ����
 �����	�
� ��#� � ������
 
���� ���������� ����������� ����� � ������������� �����. � ������������ 
���� ���������� �� ����������� ���
� ������ 
��
 ������� �� ���� ��
� �����
� 
�� ���������� 
����� (NEFA – ���������������� ����� ��������, BHB – 
��� 
��������
������, �������), 
����� �������� (��
����, ������ ��������, ����), 

����� 
��� (Ca, P, Mg), ������������ ������� (����� �����, ������������ ���-
�����), ����������� ������ (SOD – ���������� ���������, MDA– �����������-
���), ������ 
���� (
�����
��, AST – �������� ����������������, ALT – ������ 
����������������), ��������� ������ (�������, ��������, IGF-I – �������� 
������ ������ ����� 1, STH – ������������ ������, T3, T4) � ��������� ����� 
����� (������	���, �����	���, �������	�
���� 
��� ����). ����� ���������, � 
���	��� ����
������� ������� � �
��� �� ���� ����� ������� �����	�
� ����� 
� �������� ������������ �����. /�! ���� ���� 
� �� �� ������ ������
�� ���� 
������ ��������� ���������� � �� �� ������ ��
� �� �� ��������� ��
�� ������-
����� �� ��#� ��

�!� ��������� ������ ����
������ ������ �����. 5� ��
 ����� 
���� �������� �������	�
� �������	�
� �� ������� 
��
� ��������, �� ���� �� 
���������� ���� �� ��� �������� �� ����
������� � ���������� ������� ��
� 
��� ��
��������
� ���� ������� ����
������ ������ �����. 5� ��
 ����� ���� 
�������� ��	��������	�
� ��
�������
���� ���������� ����
������ �����. 8�� 

� ����� �� 50 ����� ������
�-�����
��� ����. 7������� 
� ���	�����	�
� ���� 
��������� ����������. 5�����!��� �� �����	� ������	�
� � ����� 
� �������� 
�������	�
� ������� ������� ������
�� ��������� �������. ��������� ������
� 
�� �� ���� ������������ ��� ������ �������. ~����� 1 ��
� �

������ 61,7% 
����
�	�
� � �� ������ �������� �� ����������� ��������, IGF-I, STH, NEFA � 
������� (����
������ �����). ~����� 2 �

������ 20,2% ����
�	�
� � �� ������ 
1 Департман за ветеринарску медицину, Пољопривредни факултет, Универзитет у Новом Саду, 
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�������� �� BHB, AST, ������	������� � ������������ (����� 
����). ~����� 
3, ��
� �

������ 7% ����
�	�
� ����
�
�� �������� �� ����������� ����� ��� 
����� (�������������).  

������ �	
��	: �����, ����
������ ������, ��������� �������. 

М. Cincovic, B. Belic, T. Hristovska, D. Stojanovic, Z. Kovacevic 

Original paper

ASSESSMENT OF THE METABOLIC STATUS OF COWS IN EARLY 
LACTATION BY EXTRACTION OF DATA FROM METABOLIC, 
ENDOCRINE AND HEMATOLOGICAL PROFILE OF COWS – 

RATIONAL DIAGNOSTIC 
Abstract

Investigation of the metabolic status of cows in early lactation is the most important measure in 
assessing the health and productivity of cattle. Today, the analysis of metabolites, hormones and 
blood in the early lactation can be largely predicted health risk and of cows productivity. The 
daily work of veterinarians are available to a large number of markers in the blood that indicate 
the energy balance (NEFA, BHB, glucose), the balance of proteins (albumin, total protein, 
urea), the balance of ions (Ca, P, Mg), in& ammatory response (blood pictures, in& ammatory 
proteins), oxidative status (SOD, MDA), status of the liver (bilirubin, AST, ALT), hormonal 
(insulin, cortisol, IGF-I, STH, T3, T4) and hematology % nding. In addition to the assessment 
of the metabolic status must be considered body condition of the cows and the amount of milk 
production. The aim of this study was to investigate the correlation between these parameters 
and to determine what parameters by whose determination can be seen overall metabolic 
status of cows. In this way we will make the extraction of information from large amounts 
of data, so we will focus only on those elements of the metabolic and endocrine pro% le that 
has the most reliable to describe the metabolic status of cows . In this way we will make the 
rationalization of laboratory testing metabolism cows. Blood was taken from 50 cows of the 
Holstein - Friesian breed. The concentration of the above- mentioned parameters were deter-
mined. They are made of the correlation matrix and then by extraction of the main factors using 
factor analysis. The results show that the extract may by three main factors. Factor 1 explains 
61.7% of the variation, and it highly correlates with the values of insulin, IGF-I, STH, NEFA 
and glucose (metabolic stress). Factor 2 explains 20.2% of variation and on highly correlated 
with the BHB, AST, triglycerides and cholesterol (a liver). Factor 3, which explained 7% of 
the variation variables correlated with milk production in cows (productivity).

Key words: cows, metabolic status, factor analysis.
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UTICAJ VAKUUM-PAKOVANJA I PAKOVANJA SA 
MODIFIKOVANOM ATMOSFEROM NA SADRŽAJ UKUPNOG 

ISPARLJIVOG AZOTA I SENZORNU OCENU MLEVENOG MESA

Kratak sadržaj

Pakovanjem se produžava održivost mesa, odnosno spre'ava kontaminacija i 
odga+a kvar. Pored broja mikroorganizama, pokazatelji kvara mogu biti sadržaj 
ukupnog isparljivog azota i senzorna ocena prihvatljivosti mirisa, zbog 'ega je 
cilj ovog rada bio ispitivanje sadržaja ukupnog isparljivog azota i senzorna ocena 
mirisa mlevenog mesa. Mešano gove+e i svinjsko mleveno meso, u odnosu 50:50 
procenata, pakovano je u vakuum, modi% kovanu atmosferu sa 20% O2/ 50% CO2/ 
30% N2 i modi% kovanu atmosferu sa 20% O2/ 30% CO2/ 50% N2, 'uvano tokom 
13 dana, pri temperaturi frižidera od 3±1°C i ispitivano nultog, tre(eg, sedmog, 
desetog i trinaestog dana. U sve tri grupe uzoraka mlevenog mesa desetog dana 
skladištenja sadržaj ukupnog isparljivog azota bio je iznad preporu'enih vrednosti 
(25 mg N/100 g), a najzna'ajniji porast zabeležen je sedmog dana skladištenja. 
Ve(i sadržaj ukupnog isparljivog azota zabeležen je u uzorcima mlevenog mesa 
pakovanog u vakuum u odnosu na obe grupe uzoraka pakovane u modi% kovanu 
atmosferu, ali bez statisti'ke zna'ajnosti. Senzorna ocena prihvatljivosti mirisa 
trinaestog dana dostigla je vrednost manju od preporu'ene kod svih grupa uzoraka 
mlevenog mesa. Zabeležene su ve(e ocene prihvatljivosti mirisa uzoraka mleve-
nog mesa pakovanog u modi% kovanu atmosferu, u odnosu na uzorke pakovane u 
vakuum, ali bez statisti'ke zna'ajnosti.

Klju�ne re�i: mleveno meso, vakuum-pakovanje, pakovanje u modi% kovanoj 
atmosferi, TVB-N, senzorna ocena.  

1 Fakultet veterinarske medicine, Univerzitet u Beogradu, Bulevar oslobođenja 18, Republika Srbija
 Faculty of Veterinary Medicine, University of Belgrade, Bulevar oslobodjenja 18,  Republic of Serbia
2  JU Veterinarski institut Republike Srpske „Dr Vaso Butozan“, Banja Luka, Bosna i Hercegovina
 PI Veterinary Institute of Republic of Srpska „Dr Vaso Butozan“ Banja Luka, Bosnia and Herzegovina
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J. ;or<evi� i sar.: Uticaj vakuum-pakovanja i pakovanja sa modi[ kovanom 
atmosferom na sadržaj ukupnog isparljivog azota i senzornu ocenu mlevenog mesa

J. Djordjevic, N. Cobanovic, M. Boskovic, M. Dokmanovic, N. Ilic, B. Pecanac, M. 

Z. Baltic

Original paper

EFFECT OF VACUUM AND MODIFIED ATMOSPHERE PACKA-
GING ON THE CONTENT OF TOTAL VOLATILE NITROGEN AND 

SENSORY EVALUATION OF MINCED MEAT
Abstract

Packaging prolong meat shelf life, prevent contamination and delay spoilage. Beside number 
of microorganisms, indicators of spoilage can be the content of total volatile nitrogen and 
sensory evaluation of odour. The aim of this study was to investigate the content of total 
volatile nitrogen and sensory evaluation of odour of minced meat. Mixed pork and beef, 
in ratio 50:50 percent, was packaged in vacuum, modi% ed atmosphere with 20% O2/50% 
CO2/ 30% N2 and modi% ed atmosphere with 20% O2/30% CO2/ 50% N2, refrigerated 
at 3±1 °C and examined on zero, 3th, 7th, 10th and 13th day of storage. In all groups of 
samples of minced meat total volatile nitrogen content was above recommended value (25 
mg N / 100 g) on the tenth day of storage, and the most signi% cant increase was found on 
the seventh day of storage. Higher content of total volatile nitrogen was found in vacuum 
packaged minced meat samples than in both groups of meat samples packaged in a modi% ed 
atmosphere, but without statistical signi% cance. Sensory evaluation of odour acceptability 
reached lower value than recommended in all minced meat group of samples on the thirteenth 
day of storage. Odour acceptability value of minced meat samples packaged in modi% ed 
atmosphere was higher than odour acceptability value of vacuum packaged minced meat 
samples, but without statistical signi% cance.  

Key words: minced meat, vacuum packaging, packing in modi% ed atmosphere, TVB-N, 
sensory evaluation.
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MATERIAL AND METHODS
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REZULTATI / RESULTS

Promene sadržaja ukupnog 
isparljivog azota
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Promene senzornih osobina 
mlevenog mesa
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Dan 
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