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Summary 
 

It has been proposed that avian influenza virus causes significant health problems 
in birds, other animals and humans. In birds the disease can be expressed in subclinical 
form or is accompanied with mild respiratory problems or lower egg production. It can be 
also manifested in an acute form with high mortality. Due to unspecific disease symptoms, 
timely diagnostics of AI virus is of great importance in fighting against this disease. 

The objective of this paper is to show application of different laboratory techniques 
and the results of examining avian influenza virus in Vojvodina. The laboratory diagnostics of 
AI at the Scientific Veterinary Institute "Novi Sad" includes detecting presence of specific 
antibodies against influenza A virus in blood sera of poultry and proving the virus in samples 
of dead birds. The presence of specific antibodies in blood sera is done by ELISA technique. 
For proving the virus in samples the following methods are applied: immunochromatographic 
assay, virus isolation through embryonated eggs and proving virus genome using modern 
molecular technique – reverse-trasnscription polymerase chain reaction (RT-PCR). 

During the year 2006 a total of 18,393 blood sera were examined, out of which 
4,200 samples from Zrenjanin municipality, from Subotica 3426, Sombor 1543 and from Novi 
Sad 9224. During the year 2007 from Zrenjanin municipality 4,395 sera samples were 
brough, 8,857 from Subotica, 630 from Sombor and 664 from Novi Sad. In the examined 
samples specific antibodies against AI were not detected, i.e. there was no seroprevalence 
of AI. In 2006 there were 17 samples of pathological material for AI virus isolation in egg 
embryos, 59 samples for the detection of virus genome by RT-PCR method and 114 
analyses for detecting AI virus applying FasTest. In 2007 there were 18 samples for 
detecting virus genome by RT-PCR method, 19 isolations in egg embryos and 17 detections 
of AI virus by FasTest. AI virus was isolated only in one case, and it was in a swan in 
February 2006 (H5N1 subtype). 

Current situation demands regular control in poultry industry, as well as regular 
control of bird carcasses. Modern methods that are carried out at the Institute are constantly 
improved according to the Directives of OIE.  
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It has been proposed that avian influenza virus causes significant health 
problems in birds, other animals and humans. In birds the disease can be expressed in 
subclinical form or is accompanied with mild respiratory problems or lower egg 
production. It can be also manifested in an acute form with high mortality. This agent was 
responsible for “Spanish fiver” pandemic in 1918, during which there were over 20 million 
human victims. The agent was also responsible for pandemic in 1957 and 1968 (3, 4, 7, 
8). 
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AI virus, together with other influenza viruses, belongs to the family 
Ortomyxoviridae. There are 4 types of AI: type influenza A,B,C and type 
Thogotovirus. The virus is of helical structure has negatively oriented single 
stranded RNA. In influenza viruses A and B the genome consists of 8 segments 
while in other types it consists of 7 segments. On the surface of the virus envelope 
there are projections of hemagglutinin (HA) and neuraminidase (NA). Bellow the 
envelope the major structural proteins, matrix (M) and nucleoprotein (NP) are 
situated.  

Based on inside characteristics of nucleoprotein (NP) and matrix protein 
(M) the Influenza virus is divided in types A, B and C. The viruses of B and C type 
are prevalent in humans, while the viruses of type A are isolated from poultry, birds, 
pigs, horses, humans etc. (3, 4, 9, 10).  

Type A virus is classified in subtypes based on HA and NA antigenic 
structure. Until now 16 subtypes of HA antigen and 9 subtypes of NA antigen have 
been established. Based on tissue tropism and the clinical outcome, the disease AI 
is further divided in highly pathogenic, low pathogenic and nonpathogenic strains. 
Strains H5 and H7 are highly pathogenic for birds due to the mortality even up to 
100%. These subtypes can be pathogenic also for other mammals and birds. Other 
subtypes cause mild clinical symptoms characterized with mild respiratory 
disorders. However, there are examples when H5 and H7 have not shown high 
pathogenicity and, contrary to this, type H9 caused significant mortality despite the 
fact that initially it had been classified as strain of low pathogenic potential (9,11).  

Antigenic variation is frequent in avian influenza virus and can appear as 
drift and shift. During the replication of the virus RNA mistakes are much more 
present than in DNA viruses. In the genes coding NA and HA protein point 
mutations occur and accumulate in time as well as transfer to the progeny. Such 
drifts (named antigenic drift) lead to new subtypes and happen in 2 to 3 years. 
Antigenic shift appears because of the segmented nature of the virus genome 
(RNA with 8 segments) enabling rearrangements of the genetic material if the cell 
is infected with two different strain of influenza A. Next, the exchange of the genetic 
segments takes part and new virions posse the mixture of parent genes. In this way 
the gene rearrangements occurs between influenza viruses of humans, birds and 
other mammals and new strains are created that can cause pandemic. Type 
influenza A H5N1 first caused significant losses in poultry in some Asian countries 
and then was transferred to people through above mentioned genetic exchange or 
because of adaptation of the avian strains to humans leading to the lethal outcome 
in infected individuals (3, 5, 7, 10). In the reports of World Health Organization 
(WHO) are data about people who died because of H5N1 subtype of influenza A 
(since 2004 until now in Vietnam, Thailand, Cambodia there have been 100 sick, 
out of which 54 died) (12).  

In wild birds all subtypes of AI virus ere proved but in birds characteristic 
signs of the disease are not visible. Birds are reservoir of the virus for other bird 
species and poultry, people and mammals. The infected birds shed the virus 
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through excreta of the respiratory tract, conjunctiva and feces. Pigs are also known 
as a potential source of new subtypes of AI, since there is possibility of mixture of 
birds and human viruses in this animals, what results in shift and induces new 
strains (2, 3, 7). 

Incubation can last from few hours until few days, and in infected flocks up 
to two weeks. The clinical signs vary from subclinical symptoms to sudden death 
without clinical signs. The characteristic signs of an acute form of the disease are 
depression, poor feed intake, decreased egg production, sneezing and coughing, 
head edema, cyanosis of the wattle and crest etc. (2, 3, 10). 

In the last year there were some sporadic outbreaks of highly pathogenic 
AI on farms and individual households in Bulgaria, Germany, Romania and Russia, 
as well as in the countries of Eastern Asia. The threat of infection transfer to 
humans initiated regular and increased control of the disease. Most because of 
nonspecific symptoms of the disease, prompt diagnosing of AI virus is highly 
important to cope with the disease.  

International department for epizootiology (OIE) prescribed the procedures 
and methods for diagnosing the AI virus. Serology tests to determine specific 
antibodies against Ai virus are agar gel immunodiffusion test and ELISA test, while 
virus isolation is done on SPF (specific pathogen free) embryo chicken eggs. 
Alantoic fluid from eggs is examined on heamagglutinin reactivity. If there is no 
reactivity of alantoic fluid one more passage on eggs must be done. HA activity of 
the alantoic fluid point to the presence of influenza A or Newcastle disease virus. 
The Newcastle disease virus is ruled out applying inhibition of the 
haemagglutination with the hyperimmune sera. If the material is still suspicious to 
influenza A the reaction to determine subtypes is undertaken. The laboratory must 
be equipped with monospecific antisera against 16 H subtypes and 9 N subtypes of 
the influenza A virus and in that case the haemagglutination and neuraminidase 
inhibitions is tested. Most laboratories do not have such possibilities so the isolates 
are send to reference laboratories of OIE. For certain virus RNA RT-PCR technique 
is recommended and the presence of H5 and H7 subtypes of influenza viruses is 
confirmed with specific primers. 

The goal of this paper is to show the application of laboratory techniques 
and the results of the investigation of the presence of avian influenza virus in 
Vojvodina.  
 

Materials and methods 
 

Laboratory techniques of AI at the Scientific Veterinary Institute "Novi Sad" 
comprise of determining the presence of specific antibodies influenza A in poultry 
blood sera and proving of viral antigene, genome and virus isolation in pathology 
material.  

The presence of specific antibodies in poultry blood sera is carried out by 
immunoenzyme technique – ELISA. Commercially available ELISA set kits 
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(producers LSI, France and IDEXX, USA) were used. ELISA, produced by LSI, is 
based on the principle of blocking ELISA technique (6). The test is designed to 
detect all HN subtypes of influenza A in hens, ducks and turkeys. ELISA, produced 
by IDEXX, detects specific antibodies against virus AI in hens and turkeys. 

The carcasses or blood and feces of animals were brought into the 
Laboratory of Virology. From the carcasses distal parts of intestine, together with its 
content, trachea, lungs and spleen are sampled. The feces samples and organs 
are packed in plastic sacks or containers. Material for examination is stored at 
+4oC, but if it is not examined within 24 hours, it is frozen at -80oC. Laboratory 
examination is carried out in the Laboratories of Biosafety Level 3. 

For proving species in pathological material the following methods are 
applied: immunochromatograph test, virus isolation through embryonated eggs and 
proving of the virus genome through a modern molecular technique – reverse-
transcription polymerase chain reaction (RT-PCR) (1, 3, 6, 10). 

In the Laboratory of Virology the samples of feces were examined by 
FasTesto, and pathological material (intestine, lungs, spleen, trachea) were 
processed and inoculated on embryonating eggs for virus isolation and 
simultaneously virus genome was detected using RT-PCR method.  

Immunocromatographic assay (FasTest, producer Megacor, Austrija) is 
designed to detect all subtypes of influenza A virus. Feces and cloacal swabs can be 
used as samples. The nitrocellulose membrane contains two lines monoclonal antibodies 
precoated lines, a Test-line «T» and Control-line «C». If tasted sample is positive, two 
pink lines (C and T) will appear, but when is negative, only C (Control-line) will appear. 
The Control-line «C» should always appear if the test procedure is performed 
properly. 

Isolation of AI virus is done by embryonated eggs. Processed pathological 
material is inoculated into allantoic cavity. After opening the egg, allantoic fluid is 
examined using the method of haemagglutination, which is carried on a 96 - well 
microplates (macrohemogglutinaction) and in microtitre plate 
(microhemogglutination). If HA activity of alantoic fluid is detected, this points on 
presence of AI virus or Newcastle disease. Applying hemagglutination inhibition 
test with hyperimmune antisera against Newcastle diseases presence of the virus 
is examined. All pathological material is examined by RT-PCR method. The 
samples positive on virus AI, through embryonated eggs and confirmed by RT-PCR 
method, are sent to the referent laboratory of OIE for further analyses and 
determining the virus subtype. 

Timely and accurate diagnostics of AI virus genome is provided by reverse-
transcription polymerase chain reaction (RT-PCR). This method is used for the 
organs of birds, and rarely for feces. The advantages of this technique is fast 
obtaining the results and determining subtypes of influenza A virus, with a 
possibility of further sequencing PCR products and determining the virus virulence. 
By this method part of RNY may be multiplied to 106 copies. The technique is 
based on enzime multiplication part of viral genome (6). Nucleoprotein (NP) and 
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matrix gene (M) are used for determining type A, B or C influenza virus since these 
genes are highly conserved. If reaction is positive, subtype of influenza A is 
determined in such a way that gene primers for surface antigen, as hemagglutinin, 
are chosen. In such a way H subtype of influenza A virus is determined. After 
determining subtype H it is possible to carry out sequencing of PCR product and 
determine virus virulence (10) 

 
Results and discussions 

 
The preliminary research of AI in Vojvodina started in 2005 and was on 

voluntary base. First of all, it referred to clinical examination of poultry from some 
parent flocks, pathoanatomic section and serology examination of sera. The first 
cases of this disease in neighboring countries were followed by bringing up the Law 
on Prevention and Spreading of AI, and afterwards with an Order for Prevention and 
Control of AI. In 2006 year the projects, financed by the Provincial Secretariat for Science and 
Technological Development and the Republic Ministry of Agriculture, Forestry and 
Waterpower Management were started, and were applied on monitoring of poultry (parental 
flocks, commercial laying hens and fattening chickens) in Vojvodina. Sampling and serology 
examination of 10 blood sera per flock was carried out twice a month. The program included 
also commercial peasants. Simultaneously, carcasses were sampled for virus isolation. The 
procedures for taking virology samples were implemented, as well as the measures for safety 
of veterinarians, technicians and staff that come in contact with potentially infected 
animals/carcasses, disinfection, decontamination. In the same year (February 2006) AI virus 
(H5N1) from a swan (Cygnus cygnus) was isolated in the Laboratory of NIV-NS, Serbia. In 
the following year, 2007 monitoring of poultry and population of wild and birds inhabited in 
cities was carried out in a changed form – the number of serology examination was enlarged 
to 20 per flock once a month. The virology examination of organs taken from dead birds was 
carried out. 

The number of blood samples of poultry sera in Vojvodina for years 2006 
and 2007 are displayed on Table 1. In 2006 a total of 18,393 samples were 
examined out of which 4,200 samples were from Zrenjanin municipality, 3,426 from 
Subotica, 1,543 from Sombor and 9,224 from Novi Sad. In 2007 from Zrenjanin 
municipality 4,395 sera samples were delivered, 857 Subotica, 630 from Sombor 
and 664 from Novi Sad. 

In the examined samples there were no specific antibodies against AI, i.e. there 
was no seroprevalenca of AI. The number of examined poultry blood sera is given in 
table 1.  
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Table 1 
Number of the poultry blood sera examined on AI during 2006 and 2007 
Municipality Number of samples examined 

in 2006 
Number of samples 
examined in 2007 

Zrenjanin 4200 4395 
Subotica 3426 857 
Sombor 1543 630 
Novi Sad 9224 664 

Total 18393 6964 
 

In Table 2 and 3 the number of isolations of AI virus is given, as well as the 
determination of virus genome and the number of examined feces samples for 
2006 and 2007. 

Table 2 
Presence of AI virus in 2006 

Material Analyses Methods Number of 
analyses 

Organs and tissues Determining of AI virus 
genome 

RT-PCR 52 

Organs and tissues Isolation of AI virus Embryonated eggs 17 
Feces Determining of AI virus FasTest 114 

Feces Determining genome 
of AI virus RT-PCR 7 

 
Table 3 

Examination on AI virus in 2007 
 

Material Analyses Methods Number of 
analyses 

Organs and 
tissues 

Determining of AI virus 
genome RT-PCR 18 

Organs and 
tissues Isolation of AI virus Embryonated 

eggs 19 

Feces Determining of AI virus FasTest 17 
 

On fig. no. 1 is a map of Vojvodina. Municipalities from where the carcasses 
for birds were delivered for AI examination are marked. The numbers in marked 
regions present the number of carcasses delivered for examination to the Scientific 
Veterinary Institute in 2006. The largest number of feces examined in 2006 using 
FasTest (114 samples) are the result of monitoring AI virus in wild animals in 
Vojvodina, where two great residences of birds are situated: the Lake of Swans 
and Salty Kopovo. 
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 Fig.1. A map of Vojvodina 
 

Conclusions 
 

Besides the confirmed case of H5N1 subtype of AI virus in dead swan (H5 
subtype proved in our laboratory, and N1 proved in Referential Laboratory in 
Weighbridge, England) there were no other cases of influenza A virus. New virus 
strains lethal for humans through antigen shift, are possible what makes the 
situation serious. This initiated additional effort in finding out fast and accurate 
laboratory methods that will follow movement and virus mutation with a special 
attention on protection of human health. Current epizootiological situation demand 
carrying out regular control of poultry for food or export, as well as regular control of 
carcasses of dead animal. Modern methods applied in our laboratory are constantly 
improved according to the Directives of OIE. 
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