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After spreading to Europe and the Middle East, the disease has 

health problem in the world. As a result of the current epizootiological 

and epidemiological situation in Europe studies on the occurrence 

to 2012. In this period a total of 3618 serum samples were tested 

from 18 localities (2736 animal sera from 8 different species and 882 

human sera samples). The method applied was gel immunodiffusion 

antibodies were present in 3.97% horses, 0.93% dogs, 0.31% poultry 

and 1.36% man. In one horse serum sample there was a positive 

reaction with a positive control serum, thus indicating the presence 

9 out of 18 tested locations in the Republic of Serbia. The percentage 

of seropositive samples varies from 0.42% in Pozarevac (horses and 

humans) up to 6.45% in Novi Pazar (dogs).  Out of the investigated 

species the highest seropositivity was recorded in horses (3.97%), 

Republic of Serbia, thus enabling distribution mapping.
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INTRODUCTION

The disease caused by the West Nile virus (WNV) was recorded for the 

et al., 1940).  In 

however the largest epidemics was recorded in Israel (1951 -1954, 1957) and in 

 from the “old world” which spread to the 

“new world” (Asnis et al., 2000; Nash et al., 2001). 

In the recent years in Europe WNV is becoming more common, as well as 

the number of infected people. During the epidemics in Romania in 1996 WNV 

et al., 1997), and in Russia in 1999 

where were reported 942 cases (Platonov et al., 2001). 

Countries which reported cases of WNV in humans, birds and horses are: 

Romania (1996), Morocco (1996 and 2003), Tunisia (1997), Italy (1998 and 2008), 

Russia (1999), USA (1999), Israel (1999), France (2000 and 2004), Canada 

(2002), Hungary (1999, 2001 and 2008), (Barzon et al., 2009; Krisztalovitcs et 

al., 2008; Hayes et al., 2005; Campbell et al., 2002). During July and August 

2010 there was a large WN disease epidemic in Northern Greece with more than 

serology, virology and molecular biology tests. During the last years increased 

mortality of susceptible animals, as well as an increased number of infected men 

were recorded (Papa et al., 2010).

West Nile Virus belongs to the  family, genus . In 

the natural environment the virus circulates between the vectors (mosquitoes 

Culex spp. and Aedes spp.) and the hosts i.e. birds, horses, humans and other 

vertebrates (Hayes et al., 2005; Campbell et al., 2002). With global climatic 

changes and increased global temperature the areal of the vectors which transmit 

WNV is increasing. Besides, increased global temperature results in a longer 

period of activity of the WNV vectors and mild winters favor a longer and easier 

circulation of WNV vectors in nature.

All WNV isolates are divided into two major lineages. The origin of lineage 

1 WNV is registered in North America, North Africa, Europe and Australia. The 

origin of lineage 2 is considered to be endemic and related to South Africa and 

Madagascar (Burt et al., 2002; Lanciotti et al., 1999). Up to the publication of 

studies carried out in South Africa (Burt et al., 2002) it was considered that lineage 

2 WNV isolates cause mild clinical infections with a low virulence of the virus. 

The isolation of lineage 2 WNV in Hungary in a gawshawk (Accipiter gentilis) who 

migrating birds from Africa to Europe and it can cause severe clinical symptoms in 

susceptible species (Bakonyi et al., 2006).

The presence of WNV antibodies in the Republic of Serbia was recorded 

after serological testing on humans in 1972 when Bordjoski et al., published the 
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presence of hemagglutinating inhibitory antibodies in the 1726 tested sera samples 

positive in the region of Western Serbia. Bearing in mind the epidemiological data 

it is clear that WNV is circulating in Serbia for decades. Hrnjakovic et al. (2009) 

meningoencephalitis and in 2 out of 89 blood donors. Preliminary results of studies 

on the presence of WNV antibodies in different animal species and men in the region 

of Obedska Bara (Serbia) were published by Djuricic et al. (2009). Kuljic-Kapuljica 

et al

tested individuals with multiple mosquito bites were seropositive. Lupulovic et al. 

tested horse serum samples also cross reacted with the Usutu virus (Lupulovic et 

al., 2011).

The geographical position of the Republic of Serbia on the Balkan peninsula 

the natural reservates of Serbia are exposed to the migratory routes of birds from 

Africa to Europe and vice versa. The large number of susceptible animal species 

and the close contact between vectors, birds, vertebrates, and humans make 

these areas sensitive to the long-term activity of a large number of pathogens such 

as WNV. Due to the current epidemiological and epizootiological situation in the 

neighboring countries, a wider investigation on the presence of WNV antibodies 

in Serbia has been carried out. Studies on the presence of WNV antibodies have 

antibodies in man and animals in different regions of the Republic of Serbia in 

the period from 2008 to 2012 and thus carry out mapping of potential natural foci.

MATERIAL AND METHODS

Sera: during the period from 2008 – 2012 a total of 3618 sera samples of 

different species (1133 horses, 66 donkeys, 1076 dogs, 318 poultry, 102 sheep, 6 

goats, 30 cattle, 5 deer) and 882 man were collected and tested. Sampling was done 

used in this study were collected during year 1996 and were stocked at the sera 

bank of the Institute for Virology, Vaccines and Sera “Torlak”. All sera samples were 

stored at -18 oC and before testing were inactivated for 30 min at 56 oC.

Virus: the WNV (Ital-Milano) – University of Veterinary Medicine, Wien, 

Austria was multiplied on the rabbit kidney cell line –RK-13.

Positive control sera

of adult male Swiss albino mice. The mice were immunized twice with a formalin 

inactivated vaccine and three times with a live virus. Immune mice sera were 
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collected 14 days after the last immunisation. All sera samples were stored at a 

temperature of -18 oC.

Negative control sera: obtained from adult male Swiss albino mice. All sera 

samples were stored at -18 oC.

Preparation of the antigen: the antigen used in the serological study was 

made from infected cells of tissue culture RK-13, centrifuged at 7000 rpm at +4 

o

polyethileneglycol (PEG Mr 6000) was added. After extraction at +4 oC the content 

was once again centrifuged for 30 minutes at 3000 rpm. The sediment was 

resuspended in borate salty buffer pH 9.0. The volume of the added buffer was 

was stored at +4 o et al., 1969).

Agar gel immunodiffusion test (AGID)

saline solution and poured into Petri dishes. To perform the test the Ouchterlony 

method was used (Ouchterlony, 1962, Ouchterlony, 1949). The results were read 

after 24 and 48 h of incubation in a humid chamber at 37 oC.

gel: was performed as described by Meister et al. (2008). It was performed on 

selected test AGID positive sera in the laboratory of the University of Veterinary 

Medicine in Vienna, Austria.

RESULTS

Studies on a number of different animal species and man, as well as on 

different localities resulted in the determination (mapping) of natural foci of WNV in 

the Repubic of Serbia. At the same time it was important to recognize animal species 

which have a role in the circulation of WNV in Serbia. Results of investigation on 

blood serum samples of man and 8 animal species are shown in Table 1.

Human and 
animal sera

N0 of 
investigated sera

N0 of 
positive sera positive sera

Human 882 12 1.36

Donkey 66 0 0

Dog 1076 10 0.93

Domestic poultry 318 1 0.31

Horse 1133 45 3.97

Sheep 102 0 0

Goat 6 0 0

Deer 5 0 0

Cattle 30 0 0

Total number 3618 68 1.88

Table 1. West Nile virus antibodies in human and animmals population discovered by 
AGID test
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The results given in Table 1 show the highest percentage of seropositive 

One horse serum sample was positive when reacting with the positive control 

serum, thus indicating on the presence of WNV antigen. The horse, later on died 

 

Figure 1. Investigated places of WNV antibody
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Results of seroepizootiological and epidemiological studies on 18 different sites in 

the Republic of Serbia are shown in Table 2 and Map 1.

Table 2 shows the presence of WNV seropositive samples on 18 investigated 

incidence of positive samples for WNV was in horses, with special emphasis on 

the other six investigated species seropositivity was detected in domestic poultry 

Figure 1. shows the results of the prevalence of WNV antibodies in the wider 

territory of the Republic of Serbia. On the territory of the investigated 18 sites 

DISCUSSION

WN virus is maintained in nature within the boundaries of the circle between 

susceptible vertebrate and haematophag arthropods. In the natural foci of this 

circle which is usually quiet, a dramatic change occurs when humans or domestic 

animals enter it. These changes are accompanied by epizootic diseases and 

epidemics. In this way many classical zoonotic diseases have become less exotic, 

wild and remote and occur in very urban areas (WNV outbreak in New York in 

1999.).

WNV epidemic in Romania (1996 and 1997), Greece (2010), and other 

European countries with a large number of infected people and animals, shows 

that the virus is actively present and that the disease can occur suddenly. These 

outbreaks have shown that the virus is present in the Balkans, the Mediterranean 

region and central Europe (Cernescu et al., 1997; Papa et al., 2010).

et al., 1972) and studies performed from 2008 to 2012 (Table 

Republic of Serbia (Map 1). The results showed that the percentage of WNV-
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In correlation with data from Hungary, where WNV was present in humans 

and several animal species (Bakonyi et al., 2006), as well as in horses and 

domestic poultry (Table 1). The lowest percentage of positive results in domestic 

poultry is probably due to a shorter life expectancy compared to other species. 

After epizootiological investigations, it seems that the encephalitis and death in a 

dog in Central Serbia (Kragujevac) (unpublished data) and in a horse in the region 

Registered cases of seropositivity to WNV in humans in Pec, emphasize 

that WNV is circulating in the southwestern part of the Republic of Serbia for 

a long time (1996), which was not the case in 1972 (Bordjoski et al., 1972). 

Available data indicate that further expansion of WNV through the Republic of 

et al., 2013).

WNV encephalitis outbreak in humans in Romania, Greece and Serbia in 

of diagnosing illness, hospitalization and treatment of a large number of people 

affected (Cernescu et al., 1997; Papa et al., 2010; Popovic et al., 2012). Serologic 

investigation, included in the present studies showed that the percentage 

and last for up to 4 months (Gligic, 1972). Antibodies that can be measured by 

IFA, ELISA and other methods are present for a long time after the infection, 

exposure to the WNV. Therefore, AGID test is a very convenient method for the 

detection of active foci of WNV infection in humans and animals.

CONCLUSION

Infection with WNV undoubtedly is actively circulating in the general area 

of the Republic of Serbia in humans and a number of animal species. The 

presence of WNV has been shown in 9 out of 18 studied locations in Serbia. 

Of the 9 species tested the highest seropositivity was registered in horses and 

mosquitoes - vectors. In order to track WNV infection in the Republic of Serbia, 

it is necessary to intensify epizootiological, epidemiological, virological and 

ecological studies.
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MAPIRANJE INFEKCIJE ZAPADNOG NILA U REPUBLICI SRBIJI

 
 

Bolest koju izaziva virus Zapadnog Nila (WNV) je poznata još od 1937. 

kada je po prvi put opisana u Ugandi. Posle širenja virusa u Evropu i na Bliski 

zdravstveni problem u svetu. Kao rezultat trenutne epizootiološko-epidemiološke 

prisustva antitela za WNV intenzivirana su u periodu od 2008. do 2012. godine.  

U ovom periodu ukupno je ispitano 3618 seruma sa 18 lokaliteta (2736 seruma 
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90). Od ukupnog broja uzoraka na prisustvo antitela za WNV bilo je pozitivno 

na prisustvo antigena WNV.

Dobijeni rezultati su potvrdili da su antitela za WNV prisutna u 9 od 18 
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