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GREEN ECONOMY AND ENVIRONMENT PROTECTION

HUMANI ENTEROVIRUSI U REKAMA | KANALIZACIONOJ
VODI U VOJVODINI

Gospava Lazi¢, Sava Lazi¢, Dejan Bugarski, Sinisa Grubac,
Diana Lupulovi¢, Milena Samojlovi¢, Tamas Petrovic

Nauéni institut za veterinarstvo “Novi Sad”, Novi Sad, Srbija

Ljudi su jedini poznati rezervoar enterovirusa. Ovi virusi prezivijavaju u fecesu ljudi duzi
vremenski period, a prenose se kontaminiranim rukama, hranom, vodom itd. Nosioci
enterovirusa su kanalizacija, sedimenti u kanalizaciji, reke u koje se uliva kanalizacija, kao
i tretirani otpad. lzvori enterovirusa mogu biti podzemne vode, priobalne re¢ne vode,
aerosoli emitovani iz postrojenja za preci$¢avanje otpadnih voda, deponije ¢vrstog otpada,
zemlji$ta i nedovoljno tretirana voda za pice. Enterovirus pripada porodici Picornaviridae.
Infekcije kod ljudi ovim virusima su najcesce asimptomatske, ali neke mogu izazvati
razli¢ite komplikacije, kao sto su meningitis, akutna flakidna paraliza, respiratorna bolest,
miokarditis i drugi. U Republici Srbiji ne postoji nadzor nad prisustvom enterovirusa u
povrsinskim i vodama za pice. Prvi nadzor je obavljen od avgusta do septembra 2014.
godine na pet najpopularnijih plaza na Dunavu u Autonomnoj Pokrajini Vojvodini u Srbiji,
ali enterovirusi nisu otkriveni ni u jednom od uzoraka analizirane vode koja se koristi za
rekraciju. U ovom istraZivanju, u periodu od novembra 2012. do juna 2014. godine u
Vojvodini je testirano ukupno 108 uzoraka povréinske vode i gradske kanalizacije u
razligitim godidnjim dobima. Koris¢ene su najnovile metode koncentracije virusa i
ekstrakcije nukleinskin kiselina u povrsinskim i kanalizacionim vodama. Prisustvo
enterovirusa je utvrdivano metodom reverzne transkripcije polimeraza lanéane reakcije
(RT-PCR). Pan specifi¢ni primjeri su karakteristi¢ni za poliovirus tipove 1-3, koaksaki virus
tipove A2, 11, 12, 15, 20, 22 i 24, B1, B3i B4, ehovirus tip 16, rinovirus tip B1, enterovirus
goveda.

Enterovirusi su detektovani u 12,04% (13/108) uzoraka koji poticu iz povrsinskih voda i
kanalizacije. Tokom jeseni/zime (oktobar - decembar) 2012, tri uzorka su testirana svakog
meseca. Enterovirusi su otkriveni u 3 uzorka poreklom iz reke Dunav nizvodno od izliva
gradske kanalizacije ,GC-1", "GC-2". Tokom dva perioda uzorkovanja ukupno je
sakuplieno 33 povrsinskih i uzoraka otpadnih voda na 33 lokacije: ljeti (jul-oktobar) i jesen
(novembar-decembar) enterovirusi 2013 otkriveni su u 5 uzoraka poreklom iz Dunava na
plazi "Strand" Reka Krivaja, reka Sava nizvodno od gradske kanalizacije i Veliki backi
kanal u Vrbasu. Takode, tokom prolje¢a (mart-juni) 2014 enterovirusi su detektovani u 5
uzoraka. Ovi uzorci potiéu iz reke Dunav nizvodno od gradskog otpada "GC-1", "GC-2",
rijeke Save na gradskoj plazi u Sremskoj Mitrovici, kanala KCIIl u Vrbasu i op3tinske
kanalizacije u Subotici.

Ovo je prva detekcija humanih enterovirusa u povrdinskim vodama i gradskoj kanalizaciji u
Srbiji. Enter virusi predstavljaju znacajan rizik za javno zdravlje. Prevalencija ovih virusa u
vodi predstavija znacajan potencijalni zdravstveni rizik za zajednice koje su direktno ili
indirektno izlozene ovakvim izvorima vode. Ovi rezultati ukazuju na vaznost procene
izvora kontaminacije Zivotne sredine radi efikasnijeg pobolj3anja sigurnosti vode za
rekreaciju i demonstriraju potrebu uklju€ivanja viroloskih parametara prilikom odredivanja
kvaliteta vode kako bi se smanijila potencijalna izloZzenost korisnika.

Klju&ne redi: enterovirusi, povrsinska voda, gradska kanalizacija, Vojvodina, Srbija.

Zahvalnica: Istrazivanja su vréena tokom realizacije projekta TR31084, finansiranog od
strane Ministarsrva prosvete, nauke | tehnoloSkog razvoja Republike Srbije.
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HUMAN ENTEROVIRUSES IN RIVER WATER
AND SEWAGE IN VOJVODINA

Gospava Lazic’;, Sava Lazi¢, Dejan Bugarski, Sinia Grubac,
Diana Lupulovi¢, Milena Samojlovi¢, Tamas Petrovic

Scientific Veterinary Institute “Novi Sad”, Novi Sad, Serbia

Humans are the only known reservoir of enteroviruses. They survive in human feces for a
long time and through contact they contaminate hands, food, water etc. Enterovirus
bearers are sewage, sewage sediments, rivers receiving sewage, as well as treated
sewage. The sources of enteroviruses may be groundwater, coastal river waters, aerosols
emitted from sewage treatment plants and from solid waste landfills, soils and
insufficiently treated drinking water. Enterovirus belongs to the Picornaviridae family. The
most of these viruses remain asymptomatic infections in humans, but some may be
responsible for various complications, such as meningitis, acute flaccid paralysis,
respiratory illness, myocarditis and other clinical outcomes. In Serbia surveillance of
enteroviruses in surface and drinking water does not exist. The first described surveillance
was done from August to September 2014 at five of the most popular beaches on the
Danube in the Autonomous Province of Vojvodina, but enteroviruses were not detected in
any of the samples of recreational water analysed. In this study, total of 108 samples of
surface water and municipal sewage were tested in different seasons, from November
2012 to June 2014 from the Vojvodina Province of Serbia. The latest methods for virus
concentration and nucleic acids extraction in surface water and sewage were used in this
study. The presence of enteroviruses was tested by reverse transcription polymerase
chain reaction assays (RT-PCR). The pan-specific amplification primers were selected
from the strongly conserved part of the 5'non-translated region, based on nucleotide
sequence alignment analysis of poliovirus types 1-3, coxsackievirus types A2, 11, 12, 15,
20, 22 and 24, B1, B3 and B4, echovirus type 16, rhinovirus type B1, and of bovine
enterovirus.

Enteroviruses were detected in 12.04 % (13/108) samples which originated from surface
water and sewage. During autumn/winter (October - December) 2012, 3 samples were
tested each month. Enteroviruses were detected in 3 samples originating from the Danube
River downstream of the city sewage discharge “GC-1" and “GC-2". In total, 60 surface
water and 6 sewage samples were collected at 33 locations during two sampling periods:
summer (July-October) and autumn (November — December) 2013. Human enteroviruses
were detected in 5 samples originated from: Danube River on the beach “Strand”, Krivaja
River, Sava River downstream of the city sewage discharge and from Great Backa canal
in Vrbas. Also, during spring (March-June) 2014 enteroviruses were detected in 5
samples. These samples originated from Danube River downstream of the city sewage
discharge “GC-1" and “GC-2", Sava River - the city beach in Sremska Mitrovica, KCIII
canal in Vrbas and from municipally sewage in Subotica.

The results of this study showed the first detection of human enteroviruses in surface
water and sewage in Serbia. Enteric viruses represent a significant risk to public health.
The prevalence of these viruses in the water is therefore a potential health risk for the
communities directly or indirectly exposed to these water sources. These results
emphasise the importance of assessing the sources of environmental contamination and
demonstrate the need to include virological parameters when determining water quality.

Keywords: Enterovirus, surface waters, municipal sewage, Vojvodina, Serbia.
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