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Abstract 

Chikungunya virus is an Arbo virus belonging to the family Togaviri-
dae. In urban areas, antropophilic Aedes aegypti and Aedes albopictus mos-
quitoes are vectors for virus transmission to human population. Chikun-
gunya virus has attracted the professional and scientifi c public attention in 
2013 causing a massive outbreak on the American continent. In Europe, 
autochthonous transmissions of Chikungunya virus infections have been 
recorded in Italy in 2007 as well as in France in 2010 and 2014. Usutu virus 
is a RNA virus from the family Flaviviridae. Th e virus circulates in a trans-
mission cycle between wild birds and Culex mosquitoes. Th e virus has been 
detected in numerous bird species across Europe. Manifestations recorded 
in humans include meningoencephalitis and skin rash. First human cases in 
Europe were recorded in immunocompromised individuals in Italy in 2009. 
Spirochete Borrelia burgdorferi sensu lato is transmitted to humans by ticks 
and causes Lyme disease, a multisystemic disease with dermatological, neu-
rological, cardiological or articular manifestations. Ninety three persons 
interviewed about risk factors for vector-borne infections were examined. 
Th e examination was performed using commercial ELISA IgG for Chikun-
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gunya and Usutu virus and ELISA IgM and IgG test for Borrelia burgdorferi 
in line with manufacturer’s instructions (Euroimmun, Germany). Out of 93 
examined individuals Usutu virus specifi c IgG antibodies were identifi ed 
in 7.5% (7/93) persons. Th e results of ELISA IgG test for Chikungunya vi-
rus were negative in the majority of tested samples, whereas 7.5% (7/93) of 
samples revealed borderline result. In 9.7% (9/93) participants, antibodies 
against Borrelia burgdorferi were detected only by ELISA IgM test. Recent 
infection with Borrelia burgdorferi was confi rmed in 2.15% (2/93) individu-
als, whereas IgG antibodies against Borrelia burgdorferi were detected in 
only one participant. Th e obtained results indicated that Usutu virus is ac-
tive in the territory of South Bačka District contrary to Chikungunya virus 
as well as that Borrelia burgdorferi is an important pathogen in the investi-
gated region.
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Kratak sadržaj 

Chikungunya virus je Arbo virus iz porodice Togaviridae. U urbanim 
zonama antropofi lne vrste komaraca Aedes aegypti i Aedes albopictus su 
vektori koji infekciju prenose na ljude. Chikungunya virus je privukao pa-
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žnju 2013. godine izazvavši veliku epidemiju na američkom kontinentu. 
U Evropi je registrovana autohtona transmisija Chikungunya virusa 2007. 
god. u Italiji i 2010. i 2014.god. u Francuskoj. Usutu virus je RNK virus iz 
porodice Flaviviridae. Održava se u transmisivnom ciklusu između divljih 
ptica i komaraca iz genusa Culex. Virus je dokazan u različitim vrstama 
evropskih ptica. Virus u čoveka izaziva meningoencefalitis i osip na koži. 
Prvi humani slučajevi u Evropi su registrovani u Italiji 2009. god. u imuno-
defi citarnih osoba.

Spiroheta Borrelia burgdorferi sensu lato se prenosi na ljude krpelji-
ma i izaziva lajmsku bolest, multisistemsko oboljenje koje se ispoljava der-
matološkim, neurološkim, kardiološkim manifestacijama i promenama na 
zglobovima. Pregledano je 93 ispitanika od kojih je anketiranjem dobijen 
podatak da su izloženi riziku infi ciranja mikroorganizmima koje prenose 
vektori. Testiranje je izvršeno komercijalnim ELISA IgG na Chikungunya 
i Usutu virus te ELISA IgM i IgG testom na Borrelia burgdorferi, striktno 
prema uputstvima proizvođača (Euroimmun, Nemačka). Od 93 ispitanih 
osoba IgG antitela protiv usutu virusa nađena su u 7,5% (7/93). Rezultat 
ELISA IgG testa na Chikungunya virus je bio negativan u većini testiranih 
uzoraka dok je u 7,5% (7/93) uzorka rezultat bio graničan. U 9,7% (9/93) 
ispitanika dokazana su antitela samo ELISA IgM testom na bakteriju Borre-
lia burgdorferi. U 2,15% (2/93) ispitanika dokazana je nedavna infekcija 
bakterijom Borrelia burgdorferi. U jednog ispitanika dokazana su samo IgG 
antitela na Borrelia burgdorferi. Dobijeni rezultati ukazuju da je za razliku 
od Chikungunya virusa usutu virus aktivan na teritoriji Južnobačkog okru-
ga kao i da je Borrelia burgdorferi značajan patogen na ispitivanom okrugu.  

Ključne reči: Usutu virus, Chikungunya virus, Borrelia burgdorferi, 
ELISA IgG

INTRODUCTION

Chikungunya virus is an Arbo virus belonging to the family Togaviridae, 
genus Alphavirus. In African jungles, various nonhuman primates serve as the 
reservoir of Chikungunya virus aft er being infected by its vectors – various 
types of mosquitoes. Infected mosquitoes may transmit the virus to humans 
during the blood meal. In urban areas, antropophilic Aedes aegypti and Aedes 
albopictus mosquitoes are responsible for transmission of the disease (Weaver 
et al., 2012). Chikungunya virus causes a sudden onset of clinical symptoms, 
fever over 38,50C, polyarthralgia and skin rash. Th e prognosis is most com-
monly favorable, although hepatitis, Guillain-Barre syndrome, cardiologic and 
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neurologic disorders like encephalitis, myelopathy and polyneuropathy may 
occur. Th e ability of Aedes aegypti and Aedes albopictus mosquitoes to colonize 
wide new geographic areas, facilitated by rapid development of international 
traffi  c and global climate changes, signifi cantly contributes to Chikungunya 
virus expansion. Chikungunya virus has attracted the professional and sci-
entifi c public attention in 2013 causing a massive outbreak on the American 
continent. Chikungunya virus infections have been recorded in Africa, Asia, 
Europe and on the islands in the Indian and Pacifi c Oceans before 2013. At the 
end of 2013, the fi rst local transmission of Chikungunya virus on the Ameri-
can continent was recorded in the Carribean. Since then, almost 1.7 million 
chikungunya cases have been identifi ed in 45 countries on the American con-
tinent (CDC, 2015). Local transmission of Chikungunya virus was reviewed in 
198 cases in Puerto Rico and in 4 cases at the U.S. Virgin Islands (CDC, 2016). 

 Usutu virus is another arbovirus, belonging to the family Flaviviri-
dae, serogroup of Japanese encephalitis. Usutu virus infection is endemically 
present in Africa, where the birds serve as the reservoir of infection, while the 
Culex mosquitoes play the role of the vector. African birds have become well 
adapted to Usutu virus during their evolution, so the infection goes mostly 
asymptomatically in these birds. In contrast, Usutu virus is highly virulent for 
European birds and the infection may result in necrotizing focal encephalitis, 
degenerative myocarditis and fatal encephalitis (Baconyi et al., 2007). Th e vi-
rus is presumed to be introduced into Europe by migratory birds that became 
infected during either living in or overfl ying of endemic areas in Africa. Th e 
fi rst human cases have been recorded in immunocompomised persons in Italy 
(Pecorari et al., 2009). Th e virus causes meningoencephalitis and skin rash in 
humans (Cavrini et al, 2011).

Infection with spirochete Borrelia burgdorferi sensu lato is transmitted to 
humans by ticks and causes Lyme disease, a multisystemic disease with der-
matological, neurological, cardiological or articular manifestations. Although 
even 13 diff erent species of Borrelia belong to Borrelia burgdorferi sensu lato, 
one of those, Borrelia burgdorferi sensu stricto, is the most signifi cant in the 
United States of America, whereas Borrelia afzelii and Borrelia garinii are the 
most important members of Borrelia species in Europe. Incidence of Lyme 
disease in the United States ranged from 7.0/100 000 (in 2012) to 9.8/100 000 
(in 2009) during the period of 2004 - 2015, so as Lyme disease is the most com-
mon vector-borne disease in the United States. It is the most common tick-
borne disease in Europe as well. In endemic areas of the Euroasia, various spe-
cies of vertebrates, small mammals and birds infested by larvae and nymphs of 
Ixodes ricinus ticks serve as reservoirs of Borrelia burgdorferi.
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MATERIAL AND METHODS 

In 2015, 93 otherwise healthy persons referred to the Public Health In-
stitute of Vojvodina for serological testing within regular pregnancy check-
ups or pre-operative preparation were examined. Persons were interviewed 
about risk factors for mosquito-borne or tick-borne infections such as outdoor 
recreational activities, professional stay in nature, exposure to the mosquitoes 
or use of the repellents. In total 53 (56.9%) subjects were females, while 40 
(43.1%) were males. Sera were tested for the presence of Usutu and Chikungu-
nya viruses by enzyme immunoassay (ELISA) for specifi c IgG antybodies and 
IgM and IgG for Borrelia burgdorferi (manufacturer Euroimmune, Lübeck, 
Gemany) on Analyzer I, Euroimmune.

RESULTS

IgG ELISA – positive results for Usutu virus were obtained in 7 (7.5%) 
samples (four from males, three from females) with average age of 53.9 years. 
Among subjects seropositive on Usutu virus, 71.4% reported either outdoor or 
indoor exposure to the mosquitoes. 6/7 (85.7%) subjects seopositive for Usutu 
virus live in rural areas, whereas 5/7 of them (71.4%) live close to the water. 
None of the tested subjects either has travelled abroad during the last year or 
has been vaccinated against yellow fever. In addition, none of tested subjects 
was positive on Chikungunya virus. Indeterminate results for Chikungunya 
virus were obtained in 7 subjects of average age 52.6 years.

 In two subjects (2.15%), acute Borrelia burgdorferi infection (both IgM 
ELISA and IgG ELISA positive) has been found; one of them was a 49 year 
old male and the other was a 22 year old female. In the case of one 21 year 
old female (1.07%) there were only IgG antibodies against Borrelia burgdorferi 
found. Isolated IgM ELISA positive fi nding was identifi ed in 9 (9.7%) subjects, 
indicating probable infection, but only follow-up of the subjects with serologi-
cal testing performed both in acute and convalescent sera was able to provide 
the fi nal diagnosis. 

DISCUSSION 

Usutu virus has been found in the birds and/or mosquitoes in 12 Euro-
pean countries: Austria, Croatia, Czech Republic, Germany, Greece, Hunga-
ry, Italy, Spain, Serbia, United Kingdom, Switzerland and Belgium (Nikolay 
et al., 2015). Among neighboring countries, the presence of Usutu virus has 
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been confi rmed by detection of the virus in birds using reverse transcription – 
polymerase chain reaction, immunohistochemistry and in situ hybridization 
(Bakonyi T., 2007). Usutu virus has been proven serologically in horses in Ser-
bia during investigation on West-Nile virus seroprevalence (Lupulović et al., 
2011). Symptomatic Usutu virus infections in humans have been described in 
two European countries: Italy and Croatia, which is our neighboring country 
(Vilibic - Čavlek et al., 2015, Nikolay et al., 2015). Th ese fi ndings encouraged 
the authors of this paper to investigate the Usutu virus seroprevalence in a 
minor sample of human population of Vojvodina. Antibodies against Usutu 
virus were confi rmed in 7/93 (7.5%) subjects by IgG ELISA. Taking into ac-
count that the West-Nile virus is active too in Serbia and cross-reactions with 
ELISA test among fl aviviruses may occur, the results should be confi rmed by 
more sensitive and more specifi c test, such as plaque reduction neutralization 
test (Petrić et al., 2012, Hrnjakovic et al., 2015). 

As for European countries, autochthonous transmission of Chikungunya 
virus was registered in northeast Italy, where there were 205 cases during the 
period from July to September 2007. In addition, two autochthonous cases 
were registered in 2010 and 12 cases more in 2014 in France (Rezza G, 2007), 
(Gould, 2010). During the period 2008 – 2012, 51 Chikungunya cases were 
registered in European Union (ECDC, 2014). Th ere have been no registered 
(even imported) Chikungunya cases in Serbia so far. Moreover, not a single 
case positive on Chikungunya virus has been identifi ed in Serbia so far by 
serological examination.

According to reviewed data of the Institute of Public Health of Vojvodi-
na, the incidence of Lyme disease was 8.3 in Serbia, respectively 5.7/100.000 
residents in Vojvodina (Institute for Public Health of Serbia, 2014). Only 2/93 
subjects had serological markers of acute infection (both positive IgM and IgG 
antibodies against Borrelia burgdorferi). 

CONCLUSION

Obtained results showed that Usutu virus (unlike Chikungunya virus) is 
active in South Bačka District as well as that Borrelia burgdorferi is a signifi cant 
pathogen in the same area.
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