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SAZETAK

Sprovedena istrazivanja u posljednjim decenijama ukazuju na znacaj virusnih oboljenja na
opadajuci broj pcelinjih zajednica, ujedno povezujuc¢i ih sa CCD fenomenom, §to bi moglo
imati znacajan utjecaj na postojeci broj pcela na globalnom nivou. Vecina virusnih infekcija su
latentne infekcije bez jasnih klinickih manifestacija koje duzi vremenski period prolaze ne
primijecene i uzrokuju Stetu na nizem nivou, progresivno skra¢ujuéi zivotni vijek pcela i slabe¢i
njihov imuni sistem. Virusi od interesa se razvrstavaju uglavnom u dvije glavne familije:
Dicistoviridae 1 Iflaviridae. Veéina dosad otkrivenih virusa pripada skupu jednolan¢anih RNK
virusa, te ih je samo manji broj sa DNK genomom. TeZi utjecaji na pelinje zajednice nastaju
pod sinergijskim djelovanjem stresornih faktora okoline kao $to su jednoli¢na i neadekvatna
ishrana, izloZenost pesticidima 1 osciliraju¢i klimatski uslovi. Ustanovljena je korelacija
utjecaja stresora okoline 1 multiplikacije efekata virusa, Sto u konacnici dovodi do ubrzanog
kolapsa pcelinjih zajednica. U radu su obrazlozeni poznati virusi medonosne pcele uz znacajan
osvrt na Sest najznacajnijih i najbolje izucenih virusa, kao i centralna pozicija matice u prijenosu
virusnih oboljenja unutar kolonije, te utjecaji koje virusi imaju na njeno zdravlje, ponasanje i
reproduktivni potencijal. Razmatra se i moguénost prelijevanja virusnih infekcija izmedu
razli¢itih vrsta putem zajednickih interakcija, te se pruza detaljan uvid u urodeni pcelinji
imunitet, antivirusne mehanizme i reakciju na unijeti patogen u organizam. Posebna paznja
posvecena je i sloZenosti virusnih koinfekcija, te znacaju subletalnih efekata covert infekcija u
sinergiji sa Stetnim pcelinjim nametnicima. Svrha ovog rada je upoznavanje sa dosadasnjim
istrazivanjima na ovom polju kroz relevantnu literaturu, te detaljno predstavljanje specifi¢nosti
mehanizama prijenosa virusnih Cestica, klini¢kih 1 subklinickih manifestacija znakova virusnih
oboljenja, te identifikacija klju¢nih stresora koji djeluju kao okidaci za virusna oboljenja uz
evaluaciju metoda dijagnostike 1 prevencije istih. Glavni zaklju¢ak se svodi na potrebnu
implementaciju radnji za dovodenje stresornih faktora okoline na minimalni nivo, dobre
pcelarske prakse, pravovremenu primjenu akaricida, te selekciju pcelinjih zajednica sa
povecanom ekspresijom higijenskog ponaSanja u nastojanju odrzavanja virusnih oboljenja na

optimalnom nivou.
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SUMMARY

Research conducted in recent decades indicates the importance of viral diseases in the declining
number of bee colonies, which are also linked to the CCD phenomenon, potetially having a
significant impact on the existing number of bees at a global level. Most viral infections are
latent infections without clear clinical manifestations that go unnoticed for a long time and
cause damage at a lower level, progressively shortening the lifespan of bees and weakening
their immune systems. Viruses of interest are mainly classified into two main families,
Dicistroviridae and Iflaviridae. Most of the viruses discovered so far belong to a group of
single-stranded RNA viruses, and only a small number of them have a DNA genome. More
severe impacts on bee colonies occur under the synergistic action of environmental stress
factors such as monotonous and inadequate nutrition, exposure to pesticides, and oscillating
climatic conditions. A correlation has been established between the impact of environmental
stressors and the multiplication of viral effects, which ultimately leads to the accelerated
collapse of bee colonies. The paper explains the known viruses of the honey bee with a
significant review of the six most significant and best-studied viruses, as well as the central
position of the queen in the transmission of viral diseases within the colony, and the impact that
viruses have on her health, behavior, and reproductive potential. The possibility of viral
infection spillover between different insect species through mutual interactions is also
considered, providing detailed insight into innate bee immunity, antiviral mechanisms, and the
reaction to the introduced pathogen in the organism. Special attention is paid to the complexity
of viral coinfections and the significance of the sublethal effects of covert infections in synergy
with other harmful bee pathogens. The purpose of this paper is to introduce previous research
in this field through relevant literature, and to present in detail the specific mechanisms of
transmission of viral particles, clinical and subclinical manifestations of viral diseases, and the
identification of key stressors that act as triggers for viral diseases, with an evaluation of
methods of diagnosis and prevention. The main conclusion boils down to the necessary
implementation of actions to reduce environmental stress factors to a minimum level, good
beekeeping practices, timely application of acaricides, and the selection of bee colonies with
increased expression of hygienic behavior in an effort to maintain viral diseases at an optimal

level.
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