CEKIIMJA 3A 300HO3E
CPIICKO BETEPUHAPCKO APYHITBO
BETEPUHAPCKH CIIEHUJAJIMCTHYKU HHCTUTYT ,,CYBOTHUIIA*

XXV CUMITIO3UJYM
EIIM300THUOJIOTI'A 1 EIIMAEMHNOJIOT' A

(XX1V Enu3o0THOIOMIKYA JaHH)

XXIV SYMPOSIUM OF EPIZOOTIOLOGIST
AND EPIDEMIOLOGIST

3bOPHUK

KPATKUX CAAPKAJA
- BOOK OF ABSTRACTS -

“E‘u i \ o ,

o

-

:

i 4
4
)
&

Xorea "ITATPHA" — Cyb6oTuna
27 - 29. anpua 2022. ron.



XXIV Cumno3ujym enmzootrosora u enuaemuoiora / XXV Enuzootuonomkn qaHu

H30aeau / Publisher

Cpricko BetepuHapcko apymTBo / Serbian Veterinary Society
Cek1ija 3a 300H03¢ / Section for Zoonoses
Beorpan / Belgrade

3a HU3zoaeaua / for the Publisher

[Tpod np Munopan Mupunosuh

I'nasnu u 002060pnu ypeonuk / Editor in Chief

Hp Tamam [lerpoBuh, HayuHU CaBETHUK

Texnuuku ypeonux / Technical Editor

Jp Tamam [lerpoBuh, HayuyHN caBETHUK

IlImamna / Printed

SAGITTARIUS D.O.O. Cybomuya

T'oouna uzoara | Year: 2022

Tupax / Copies: 250 npumepaka

ISBN-978-86-83115-45-7




XXIV Cumno3ujym enmzootrosora u enuaemuoiora / XXV Enuzootuonomkn qaHu

OPI'AHU3ATOPH / ORGANISERS

CEKIIUJA 3A 300HO3E CB/]
BETEPUHAPCKU CITEHHUJAJIMCTUYKU UHCTUTYT ,,CYBOTULIA*

CYOPIAHHU3ATOPH u IIOKPOBHTEJ/bH / CO-ORGANISERS

MUHUCTAPCTBO IIOJbOITPUBPEJIE, ITYMAPCTBA U BOJJOIIPUBPEJIE
VIIPABA 3A BETEPUHY

BETAPUHAPCKA KOMOPA CPBUJE

TI'EHEPAJ/IHH CIIOH30P / GENERAL SPONSOR
VETERINARSKI ZAVOD SUBOTICA d.o.0. a LABIANA Company

CIIOH30PH / SPONSORS

EKOSAN d.0.0; VIVOGEN d.o0.0; ALFA GENETICS d.0.0.; NOACK & Co South East
d.0.0; VETERINARY SUPPLY INTERNATIONAL d.o.0; PROMEDIA d.o.0;
RTC d.o.0; LABENA d.o.0; SUPERLAB; KRKA FARMA d.0.0

OPTAHU3AITHOHH OJFOP | ORGANIZING COMMITTEE

IIpeacennux: np Tamam [letposuh, HayYHN CaBETHUK
Cexperapu: npod. a1p Munopang Mupunosuh u Jlacimo Markosuh criert ap BeT
Texunmukn cekperapu: Karapuaa Bynosuh, ap Ber u np bpanncnas Bejaosuh

IIPOI'PAMCKH H HAYYHH O/IBOP / SCIENTIFIC COMMITTEE

Tamaui [Terpouh, bo6an Hypuh, Carna Ocrojuh, Cunnia ®@ununosuh, Tatjana JlaGyc, Henan
Josanosuh, Tamapa Wnuh, Wean [lamouh, Cama Ajnexkcuh Kosauesuh, 3opan JleOespak,
Munanko Uleknep, Munom Ilerposuh, [lejan Bunanosuh, CnaBonka Crokuh Huxonuh, Becha
Munuhesuh, [lapko Mapunkosuh, bpanncnaB Kypemymuh, Bragumup Ilomauek, Becna
[potuh-bokuhi, Bragumup PamocaspeBuh, Jlejan Byrapcku, Jbyoumna Bessosuh, Mapko
Kuporcku, Mumo Konapesuh, Iparana Jumurpujesuh, CHexxana Memuh, CrnaBuma Mapuc,
Huna Pomuh Bykmup, UBan Tomnak, [ejan Jlaymesuh, [paro Hemwuh, [parana OxJeema,
Teydux [Nonernh, Anvennna 3yko, Anam banuat, Kaposs Epnessn, MiBa bensun.

CEKPETAPHJAT /SECRETARIAT

Emuna Munakapa, boban Bypuh, Coma Pajgojuanh, Anekcannap Tomuh, Cunanma @unumnosuh,
Tubop Monnap, bophe Janky, Mupomyd Haumh, Cnoboman CranojeBul, Crnobopman
Maxkcumosuh, UBan [JoopocaBiseBuh, Munena JXXusojunoBuh, 3opan Panmuesnh, Anekcannap
Kusyss, Munujana Hemkosuh, bparucias Kucun, Bragumup INonavexk, Tatjana JIadyc, Jenuma
V3enarr, Cama Ocrojuh, Anexcannpa Hukonuh, HoBanmaa Mutposuh, Jlejan Jlaymesuh, JIparo
Heauh, Bnagumup Iletposuh, Bepunia JoBanosuh, MBan Cranumh, Casa Jlazuh, oGpuia
Jaxuh-/Tumuh, Mumo Konapesuh, Munom ITerposuh, Mununa Jlazuh, Hukona MunytuHoBuh,
3opan Pammh, Mupjana Jlynomxwu, Jlaciio Martkosuh, [lerap Munosuh, /lapko bommak, Pane
Jlomenosuh.




XXIV Cumnosujym enuzootronora u enuaemuoiora / XXV Enmm3o0THonomke 1ann

TUMOJI Y KOHTPOJIM HO3EMO3E

Vpou I'nasunnh®’, Hemama M. Jopanosuh?, Jopan bnarojesuh?, Mapko Puctanuh!?,
JeBpocuma Cresanosuh!, Huna Jlomunukosuh?, 3opan Cranumuposuh’

! Vuusepsurer y Beorpany, ®akynreT BeTepuHapcke Meauiuue, Kateapa 3a 6uosnorujy, Cpouja
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Kpartak caap:xaj

Muxkpocniopuanja NOsema ceranae je oOnMraTHH HHTpaUeNyJapHH [apa3uT
menonocHe muene (Apis mellifera). M3asuBa Gonect HO3eMO3y MPU Y€MY OCTaBJba
3HAYajHe IMOCIEAMIC Ha 31paBibe, PENPOAYKTHBHE M MPOIYKTHBHE CIIOCOOHOCTH
muena. TUMOI je cacTojak eTepuyHOr yiba qooujeHor o Tumujana (Thymus vulgaris)
¥ MHOTHX JPYTUX OMJBHHX BpcTa. KOpHCTH ce y eKOJOIIKO] KOHTPOIH MYSIUETr
Kkpriesba Varroa destructor, a y ckopuje BpeMe 00jaB/beHA Cy W HCTPaKHBamba
MOTEHIjaTHOT edekTa TUMOJIa y cy30ujamy Nosema wuHpekiuje. Y Hamem
UCTpaXXHBamby, KOJI MUesla TPEeTHPAHUX THMOJIOM M WH(GUIMPaHUX HO3eMOM IpaheH
je 6poj criopa N. ceranae, HIBOU eKCITpecHje reHa 3HaYajHIX 32 IMYHHUTET ITuena Kao
U TapaMeTpU OKCHJIATHUBHOI cTpeca. THMOJ je aluIMKOBaH Tpe WHQeEKuuje, y
TPeHYTKy HH(HIMpama, Kao U Tpu AaHa HakoH nH(peknuje ca N. ceranae. Ha kpajy
eKCIIEpUMEHTa, THMOJ KOH3yMHpaH Kpo3 mehepan cupyn mokaszao je
aHTHHO3EeMaTO3HHU edeKaT JoKa3zaH Kpo3 Opoj cropa Ho3eme. [locmaTpamem HUBOA
eKcIIpecHje TeHa Kpo3 BpeMe, npuMehyje ce Ja je y ToTOBO CBHM TpyIaMa Koje cy
UH(UIMpaHe HO3EMOM U TpeTHpaHe THMOJIOM, 3a BehuHy reHa, HUBO eKclpecuje
pactao. Cynpecuja 1nojeiMHUX T'eHa (anuerna, adeiuH, 1eGeH3uH) y rpyIu Koja je
mpuManga THEMON 0Oe3 WH(EKIHje HO3eMOM, TOBOPH O TOTEHIIMjaTHOM
UMYHOCYIIPECBHOM €(eKTy TUMoJia KOJ HEHMHOUIMpPAHHUX Muesa. AKTHBHOCTH
AHTHOKCHJIATUBHUX €H3MMa M KoHIeHTpanuje MJIA Owie cy 3HauajHO HIDKE Y
rpynaMa Koje ¢y TOKOM eKCIIEpUMEHTa XpambeHe y3 J10JaTak THMOJa, Y OJHOCY Ha
uHuIMpany rpymy. Hame ncrpaxxuBame 10Ka3ajo je Mo3uTHBHE e(eKTe THMOIIa Ha
31paBJbe muena nHQUIMpaHux HozeMoM. Hanme, kof miena nHGUIIMpaHUX HO3EMOM,
HHCY 3a0eJIe)KeHN HeTaTUBHU €(eKTH alIMKOBAHOT THMOJIA, jep OH y OBOM CITy4ajy
uMa Tepanujcku (aHTHHO3eMaTo3HH) edekar, KOju je HajieKo 3HAYajHHjH Of
EBEHTYaJIHUX MPOIPATHUX HEXeJbeHUX JejcrtaBa. MehyTum, yTBpIUIM CMO J1a KOJ
nuena 6e3 nHEeKIHje HO3eMOM, TUMOJ MOKE JOBECTH JI0 MojeAuHUX rnmopemehaja, Te
Tpeba OuTH 00a3puB ca NPEKOMEPHOM M HEKOHTPOJIMCAHOM YIOTPeOOM THMOJA Y
MYEIapCTBY.

Kbyune peun: Apis mellifera, Nosema ceranae, Tumon, OKCHIATHBHU CTpec,
eKCIIPecHja UMYHO reHa

3axBaianuna: Pan je moapkan cpenctBuMa MuHHCTapCTBa MPOCBETE, HAyKe M TEXHOJOIIKOT Pa3Boja
Peny6muke CpOuje y okBupy mpojexra eBuneHiponn 6p. 11146002 kojum pyxoBoam mpod. ap 3opan
Crannmuposuh 1 YToBOpoM 0 peanu3anijy U GUHAHCHPamy HaydHOHCTpakuBadkor paxa dakymnrera
BeTepHHApCKe MeauiHe YHuBep3utera y beorpany (Yrosop 6p: 451-03-68/2022-14/200143)
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USE OF THYMOL FOR NOSEMA CONTROL

Uro§ Glavini¢!”, Nemanja M. Jovanovi¢?, Jovan Blagojevi¢!, Marko Ristanic?,
Jevrosima Stevanovié¢!, Nina Dominikovié!, Zoran Stanimirovié!

L University of Belgrade, Faculty of Veterinary Medicine, Department of Biology, Serbia
2 University of Belgrade, Faculty of Veterinary Medicine, Department of Parasitology, Serbia
* Corresponding author: uglavinic@vet.bg.ac.rs

Summary

Nosema ceranae is an obligatory intracellular parasite of the honey bee (Apis
mellifera). This parasite causes nosemosis, leaving significant consequences on
health, reproductive and productive performance of the bees. Thymol is a component
of essential oil derived from Thymus vulgaris and many other plant species. It is used
in the ecologically-based control of the mite Varroa destructor. Recent investigations
indicate the potential effect of thymol in the Nosema control. In our study, the number
of N. ceranae spores, gene expression levels (important for bee immunity), as well as
the parameters of oxidative stress were monitored in thymol-treated and Nosema-
infected bees. Thymol was applied before infection, at the time of infection, as well
as three days after infection with N. ceranae. At the end of the experiment, thymol
consumed through sugar syrup showed an anti-Nosema effect, proven through the
number of Nosema spores. Observation of gene expression levels over time, indicated
that in almost all groups infected with Nosema and treated with thymol, levels of
expression increased for most of the investigated genes. Suppression of certain genes
(apidecin, abecin, defensin) in the group without nosemosis, but treated with thymol,
indicates its potential immunosuppressive effect on uninfected bees. The activity of
antioxidant enzymes and MDA concentrations were significantly lower in the thymol-
fed groups, compared to the infected control group. Our research has proven the
positive effects of thymol on the health of Nosema-infected bees. Further on, no
negative effects of thymol were observed in infected bees, because in this case it has
a therapeutic (anti-Nosema) effect, which is far more significant than potential side
effects. However, we found that in non-infected bees, thymol can lead to certain
disorders, and one should be careful with excessive and uncontrolled use of thymol in
beekeeping.

Keywords: Apis mellifera, Nosema ceranae, thymol, oxidative stress, immune gene
expression
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