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MNOIIUPEHHSA CTPEIITOKOKOBOI IHOEKIIIL CEPE]] TBAPUH ¥
XAPKIBCBKIN OBJIACTI 3A IIEPIO/J 2019 — 2024 POKIB

Ywkanoe Apmem

Hayionanvnuti ynisepcumem diopecypcie i npupoooxopucmyeauHns Yxpainu,
M. Kuis, YVkpaina.
Xapkiecvka pecionanvha deporcasHa 1abopamopis /lepicnpoocnodrcusciysrcou,
M. Xapxis, Ykpaina.

E-mail: vetdocman@amail.com

Beryn (akryanbHicTs). [H)ekiiiini XBopoOu cepei TBAPUH HUHI CTAHOBIISTh
3HAYHy YaCTUHY 3arajibHO1 KIJIbKOCTI 3aXBOPIOBaHb. B YkpaiHi, 5K 1 B ycChbOMY CBITI,
NOLIMPIOETHCS BEJIMKA KUIBKICTh MIKPOOPTaHI3MiB, SIKI MPOBOKYIOTh 1H(EKINT Ta
3aB/AIOTh 3HAYHUX EKOHOMIYHUX 30MTKIB y cdepl TBapuHHUITBA. Cepea Takux
1H(]EeKIIIi, CTPEeNTOKOKOKO3, MPOJOBKYE 3aUIIATUCS OJHIEID 3 HAWTOCTPIIIUX
npoOJsieM y raigy3i OXOpOHH 370pOB's B yCiX KyToukax cBity. IIpakTuduHO Hemae
PO3IITy MEAUIIMHU, A€ HE TpaIuisaucs 0 XBOpoOW, IMOB's3aHi 31 CTPENTOKOKAMMU.
CrpenTokokoBa iH(DEKIs 00'€HYy€e Tpynmy XBOpPOO, BUKJIMKAHUX CTPENTOKOKAMHU
PI3HHX  CEpOJIOTIYHMX  Tpym,  fAKI  BIAPI3HAIOTBCS ~ MOPQOJIOTIYHUMH,
aTOTCHETUYHUMU Ta IMYHOJIOTTYHUMH XapaKTepucTukamu |1, 2].

Crpenrokoko3 (Streptococcosis, AUIMIOKOKO3, TUIJIOKOKOBA CEMTHIIEMIs) —
iH(dekmiifHa XBOpoOa MOJIOAHSKY TBAapUH PI3HUX BHJIB, IO XapaKTEPU3YETHCS
SIBUIIIAMU CETICHUCY, YPaXXEHHSM CYTJIO01B, 3aMaJICHHSIM JIETCHb 1 TPAaBHOTO KaHaIy.
CrtpenTokokoBa 1H(EKIis, CIPUYUHIE BUHUKHEHHS apTPUTIB, EHIIOMETPHUTIB,
MEHIHTITIB, CETICUCY, THEBMOHIH, MacTuTIB. [HGIKyBaHHS BiIOyBa€ThCsA HE JUIIIE
MiJ] Yac KOHTAKTIB 13 XBOPUMH TBapUHAMH, aJie ¥ 31 3I0POBUMH (TBapUHHU-HOCIT),
ajke 30yIHUK JIETKO MOX€e MEPEHOCUTHUCS Oe3CMMITOMHO Ha MUTAIMHAX TBApHUH.
Jlromn ypaxyloThCsl BHACHIJOK KOHTAKTY 13 XBOPMMH TBapuHaMU Ta y pasi
CIIO’KMBAaHHS KOHTaMiHOBaHOTO M’sica. Lleit 30yaHUK qy’ke MOMMPEHUN y BChOMY
CBIiTi. Y pa3i 3aXBOPIOBAHOCTI MOToJiB s B Mexkax 60,0-75,0 %, IeTanbHICTh MOXKE
cranoBut 65,0 %. Ilompu iCHyBaHHS IIMPOKOTO CIEKTPA MPOTHUMIKPOOHHX
BETEPUHAPHHUX TMpeMnapaTiB, CTPENTOKOKOBA IH(EKIS y TBaApUHHHUIIBKUX
rocrofapcTBax y Hammiil KpaiHi W JOCI 3aJIMIIAETHCS AKTyaIbHAM THTAaHHSAM, a
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LHUPKYJIALIS HbOro 0aKTepio3a y JOMAaIIHIX TBapHUH (CO0AK, KIIIOK, TOIIO) MOTpedye
MIXKCEKTOPAJIBHUX 3aXO0/iB 3TIHO 3 KOHIIENIIier «CIUHOTOo 3710poB’s» [2, 3, 4].

[Ipo6nema  ineHTU(ikalii  CTPENTOKOKIB  3aJMINAETHCS  OJHIEID 3
HalaKTyaldbHIIMX y Cy4dacHIi 1H(EeKiiHIi naToaorii TBApuH. 3a OCTaHHI POKH X
Bara y CTPYKTYpi 3aXBOPIOBaHb 3HAYHO 30UTBIIMIACS, IO CYHPOBOKYETHCS
3pOCTaHHSIM YacTOTH MiJO3pU IIOJI0 Ii€i XBOPOOM Ta JIOBOJI BHCOKI MOKA3HUKHU
BUJIIJIEHB I[LOTO 30y HHKA.

Merta. IlpoananizyBaTh Ta Yy3arajdbHUTH pe3yJbTaTH OaKTEPiOJOTIYHUX
JOCIIKeHb NaTOJOTYHOT0/010JI0TTYHOT0 MaTepiaity BiJl TBAPUH HA CTPENTOKOKO3,
SIK1 3IIMCHIOBAIMCSL B MEPEX1 JAEp:KaBHUX J1abopaTopiit JlepKrpoacioXKuBCiIyxk0u
XapkiBcbKkoi o0macTi 3a nepion 2019 — 2024 pokis.

Marepianu i mMeroan. AHami3 OakTepiaJbHOTO MOHITOPHHTY IPOBOIUIIH,
BUKOPUCTOBYIOUH 1H(OpMaIlito JlepXnpoacnokuBciy>x0u, 3BITHI 1aH1 XapKiBCbKO1
perioHanbHOI AepkaBHOI 1aboparopii JepKnpoAcnoKUBCIyKO0U Ta MI>KpalOHHUX
naboparopiit JlepxknpoacnoxuBcnyxou y XapkiBcbkoi obnacti ([ami — XPJJI
JIICC) CTOCOBHO pe3yIbTaTiB OaKTeploJOTIYHUX JOCITIKCHB
NaToJIOTTYHUX/010JI0TTYHUX MaTtepianiB 3a nepiog 2019 — 2024 pp. Kpim Toro, 115
pobora 6azyBanacs Ha CTaHJAPTHUX METOJIaX €Mi300THYHOTO 00CTEKEHHS PaiOHIB,
M0 BiIOOpaXE€HO B CHEIIAJBHUX 1HCTPYKIIAX, KEPIBHUX NPHHIUIIAX Ta
pekoMeHaaIisax. TakoX 3HAYHOK KUIBKICTIO (DaKTUYHOTO Marepiany Oyiu
PETPOCTIEKTUBHI JJaH1 — 3BITH, KypPHaJIH JJAOOPATOPHUX JTOCTIHKEHb, TOIIIO.

Pe3yjabTaTu BJIACHHMX J0CTiUKeHb. AHaJI3 pe3yibTaTiB OAKTEPIOJIOTIIHUX
nociipkeHb 3a nepiog 2019 — 2024 pp. (puc.l), cBiqUUTh Opo Te, IO XBOPOOHU
TBapHUH 3yMOBJICHI CTPENTOKOKAMHU 3aliMalOTh TpPETE Micle cepen 1H(PEeKIIHHUX
areHTiB OakTepiadbHOI €TIOJOorii cepesl TBapuH y XapKIiBChKil 00yacTi, a came:
Oaktepii poxiB Escherichia (30ymuuk komibakTepiody Ta HaOPSIKOBOI XBOPOOH
cBuHel) — 42 % Bumnazkis, Staphylococcus (30ymuuk cradimokokosy) — 27 %o,
Streptococcus (30yAHMK TUNJI0KOK03Y/CTPeNnTOKOKO03y/IHEBMOKOKO03Y) — 21 %0,
Salmonella (30yaHuWK canbMOHENBO3Yy Ta MyJUIOpO3y NTHIN) — 5 % BUMAIKIB.
Hatimenmry gactky ckiranarots: Borrelia (1,95 %), Pausterella (1,30 %), Aeromonas
(1,30 %) ta Paenibacillus (1,30 %).
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Pucynok 1 — BijicoTkoBe CIIBBIAHOIIEHHSI 0aKTEep1031B TBAPUH Y XapKIBChKIN

obnacrti 3a iepioa 2019 - 2024 pokwu (3a y3araapHeHUMH 3BITHUMU JaHuMu XPJ1J1

JITICC)

Broponosx anamizoBaHoro mepiogy Ha OaKTEpioJOTI4HI JOCTIIKECHEHHS 3
METOIO IiITBEPIPKCHHS/BUKIIIOUCHHS J1arHO3y Ha CTPETOKOKO3 JI0 jaboparopiit
Oyso moctaBieHO 794 3pa3kiB MATOJOTIYHOTO/010JIOTIYHOMY MaTepiainy 3 sIKOTO
30yIHUK XBOpOoOH OyJ10 BUIIJIEHO y 26 Bumaakax. Tak, BiJl NITUL BUALICHO — 9, Bij

JAPX — 9, cBuHEH —
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4, BIJ JOMAIIHIX TBapWH — 3 130JITH. (pHC. 2).

y = 0,6833x5- 12,25x* + 82,75x3 - 259,25x% + 3@6,07X -172
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R?=0.7528
........ 105 e
6 l11 1 337 00 4.8
ssssesceeny JUSSRRRN  SUUUUUUU | U SO —,e0"’
2019 2020 2021 2022 2023 2024 2025

B Ki16KiCTh 3pa3KiB
[ ]inTBEpKEHO 1a00PaTOPHO
""""" [oninomiansha (KinbkicTs 3pa3kiB)

''''''''' [Moninomianeha (ITiaTBEepIKEeHO TAOOPATOPHO)

Pucynok 2 —AHami3 pe3ynbTaTiB JOCTIKEHb MaTOJIOTYHOT0/010JI0TTYHOTO
Martepiairy Ha CTpenToKoko3 3a 2019 — 2024 poku
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3arajgpHa KUIBKICTH 3pa3KiB JOCTaBIEHUX ISl OAKTEpPIONOTTYHUX JOCTIIKEHb
y nepkaBHi Jlabopatopii J[epKImpocnoKUBCIYy>KOM XapKiBIIMHU HE Ma€ YiTKO
BU3HAYEHOI TEHJEHLIi, aje TMOJIHOMIaJIbHA JIiHIA TpeHAYy (JOCTOBIPHICTH
nporHo3Hux ganux Hadmmwxkena 1o 100,0 %) BU3Havae ixX mojanbllie 3pOCTaHHS, Y
tomy uucii 1y 2025 poui. [Ipm npoMy 3aranbHa KUIBKICTH J1aDOpaTOPHO-
MIATBEPIKEHUX BUIAJIKIB CTPENTOKOKO3Y KojuBaiachk Bix 1 mo 11 Bumazakis, 1o
CTaHOBHTb B cepeHboMY 3,7 %, ajie Ma€e MPOTHO3HY TEHJICHIIIIO JI0 TTOCTYOBOIO X
30UTBIICHHS.

BucHoBku.  bakTepionoriyHMIl ~ MOHITOPUHI  HIOA0  OakTeplajabHUX
3aXBOPIOBaHb TBApHUH, MpoBeAeHUI y XapkiBcbkii obnacTi 3a nepioa 2019 - 2024
pPOKIB, BKa3ye€ Ha MUPKYJLil0 30yAHUKIB PI3HUX 1HPEKUIHHUX XBOPOOHU
OakTepiaJIbHOI €TIOJOT1I, a TPETE MICLIE Cepe]l HUX 3aiiMae CTPENTOKOKOBA 1H(HEKITis
y nuil, JAPX, cBuHel Ta JoMaIIHiX TBAPHUH.

Buainenns 130715TiB CTPENTOKOKIB BiJl JOMAIIIHIX TBapWH (COOAKH, KIIIKH) €
PU3UKOM 3apaKE€HHS JIIOJIeH, sIKi KOHTAKTYIOTh 3 XBOPHUMH TBapMHAMH Ta
PO3MOBCIO/IKEHHS JaHOTO 0aKTepio3a.

BpaxoByroun pe3ynbTaTd MPOTHO30BAHUX MATEMATHMYHUX TOKA3HUKIB
JOCIIKEHb Ha CTPETITOKOKO3 MOKHA CTBEPJIXKYBATH, 1110 3/11MCHEHHSI BiITIOBITHUX
BETEPUHAPHO-CAHITAPHUX 3aXOJiB MI0J0 TMPOPUIAKTUKA Ta HEIOMYIIEHHIO
CTPENTOKOKO3Y Yy TBapHMHHMIIBKUX TOCHOJApCTBaX XapKiBCbKOi 00yacTi €
HEJ0CKOHAJIMMU, Ta MOTPeOYIOTh BIAMOBIAHUX KOPETYBaHb.

3 ornsgy Ha BHIE3a3HAYCHE, MUTAHHS CTPENTOKOKO3Y 3aJMIIAETHCS
HAJ3BUYAWHO aKTyaJbHUM JJIsi HAYKOBOI CHUIBHOTH YKpaiHU BIAMOBIAHOI cdepH
TaK 1 KOMIIETEHTHHUX OPTaHiB JIEP)KaBHOI BJIQ/IM 110 PeaTi3yIo Jep>KaBHY MOJITHKY Y
chepi BeTepuHAPHOI MEIUIIMHM, OE3MEYHOCTI Xap4yoOBHX IPOIYKTIB W OXOpPOHU
3I0POB’S JIIOJICH, BUKOPHCTOBYIOYM MIKBIIOMYY JUJIS BIPOBAKCHHS 3aXOJIIB 13
METOI0 JIOCATHEHHS ONTHUMAJIbHUX PEe3yJbTaTiB y cdepi 3A0pOB's, KEPYIOUUCH
KOHIICTIITIEI0 «CIMHE 3T0POB’ .
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BAKJIMBICTH KOHIEIILII ONE WELFARE JIJISI CTAJIOT'O
PO3BUTKY CYCIIIJIBCTBA

I'auna Ilemovkyn, Hamania Copokina, Bimanin Hedocekog
Hayionanvnuti ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu, Kuis

Konmeriist One Welfare Bu3zHae B3a€MO3B’I3KM MK OJIaromosyqusi TBapuH,
mofielt 1 HaBKOMUINHBOTO cepenoBumia. One Welfare Takok MoXe CHpUATH
JOCSITHEHHIO KJIFOYOBUX IMOOANBHUX IUJIEH, TaKMX SK 3MEHIIEHHS CTpaXk/aHb,
MiATPUMKA  TPOJOBOJIBYOI  OC3MEeKW Ta MiJABUIICHHS MPOAYKTUBHOCTI B
CLITLCHKOTOCTIONAPCHKOMY CEKTOP1 IIJISIXOM KPAIIOro PO3YMIHHS IIIHHOCTI BUCOKHUX
CTaHJapTiB Omjaromonyydsi, cepen iHmoro. lle po3mmproe Mmaxix 1 YacTKOBO
30iraetbest 3 Temoro One Health, ska BUKOpHUCTOBYETBHCS It 3M0POB’S JroAeH 1
TBapHH.

ITinxinm One Welfare nonmoBHroe miaxing One Health 1 momomarae po3muputu
MOJKJIMBOCT1 OJ1aronoyryqdst TBApuH 1 JIofael i Okl €(peKTUBHOTO BUPIIIICHHS
IUTaHb MDDK HAyKOIO Ta TIOJITHKOIO B Pi3HHUX cdepax CyCIUIbCTBA, Y TOMY YHCHI
HAyKOIO0 MPO HABKOJIMIIHE CEPEJOBHINE Ta CTalduii po3BUTOK. OOroBOpeHHS
konmemnii One Welfare 3apa3s € akTyanbHUM, aJ’Ke CydacHI JIFOIU IEPEOCMHUCITIOIOTh
CBIl 3B’SI30K 13 TBapWHAMHU, SIKHX MU BHKOPHUCTOBYEMO IJIsi ONSTY, ki, poOOTH,
CIUIKYBaHHS, pO3Bar Ta JOCIHiKEHb.

brnaronony4ust TBapuH BKITIOYAE 30POB’ S, EMOIIHHUN cTaH, KOM(MOPT i 9ac
PYXy Ta BIATIOYHUHKY, 1 3aJICKUATH BiJI MOXJIMBOCTEH MPOSIBIB MPUPOIHOT TOBEIIHKH
Ta CTOCYHKIB 3 IHIIMMHY MIPEICTABHUKAMHU TOTO X BUAY a00 3 TIonbMu. B cBorO yepry
MiJT KOHIEMIli€0 «ETUHOTO OJaromoydus» po3yMI€ThCs, IO OJIaromoIydds
JIOAWHU Ta IHIIWX TBAPWH € OJHHUM 1 THM € TOHATTAM 1 ceporo maii, a oTxke,
MiATPUMKA OJIaromony4ydss TBApWH y BUPOOHMUYMX CHUCTEMax MAa€ TMO3WTHBHI
HACJIIKU 171 3a0e3MeYeHHS 3/0POB'S Ta OJIaromoyyds JTOIUHH.
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Otxe, BBaxkaemo 1o koHuenuiss One Welfare mae craru pyngamenToM st
OPUUHATTS pillieHb H[0J0 I00aIbHUX HACHIJIKIB HAIIUX CTOCYHKIB 13 TBapUHaMH,
HE JIMIIEe MPSMOTo BIUIMBY, aj€ i BIUIMBY Ha JOBKUUISA, MOLIMPEHHS XBOPOO,
JOCTYIHICTh MPUPOIHUX PECYPCIB, KYJAbTYPY Ta CyCHUIbCTBO. IHTerparmis JaHol
KOHIIETIIi1 B ICHYIOUMX MIPOEKTAX MOXKE CIIPUATH MIKIUCIUIUTIHAPHIN CIiBIIpall J1J1st
MOKpAIleHHs O1aronoxyyys JIoAeH 1 TBApUH.

BIOFILM FORMATION IN CAMPYLOBACTER SPP. AS A FOOD
SAFETY RISK FACTOR

Natalia Shchur?, Vitalii Nedosekov!, Olena Moshynets?
!National University of Life and Environmental Sciences of Ukraine, Kyiv,

?Institute of Molecular Biology and Genetics, National Academy of Sciences of
Ukraine, Kyiv.

Introduction. Bacteria of the Campylobacter genus, particularly C. jejuni
and C. coli, are considered one of the primary causes of acute intestinal infections
and foodborne toxic infections among zoonotic foodborne pathogens. While there
are no statistics on the prevalence of campylobacteriosis in Ukraine, it is known
that in the EU, campylobacteriosis is the most common bacterial zoonotic infection,
with cases surpassing those of Listeria, Salmonella, and Escherichia coli combined
(EFSA, 2023). Campylobacter spp. are commensals of the gastrointestinal tract of
mammals and birds and are therefore often contaminants in animal-derived food
products (Shchur et al., 2024a; Shchur et al., 2024b). Despite the significant
epidemiological role of Campylobacter spp., knowledge about their ecological
behavior and ability to colonize and persist in various ecological niches remains
limited. In particular, the ability of Campylobacter to form biofilms under different
temperature conditions and the structure of these biofilms are still unknown, even
though biofilm formation is key to their survival in the intermediate stage between
natural reservoirs and the infection of humans and animals. It is likely that
Campylobacter spp. persist in biofilms on the surfaces of food processing
equipment, animal-derived products, and packaging (Corcionivoschi et al., 2023;
Bundurus et al., 2024). However, existing food safety protocols insufficiently
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account for the biofilm formation of zoonotic pathogens within food chains,
complicating the control of Campylobacter spp. spread.

Based on this, the aim of our study was to investigate the ability of
Campylobacter spp. to form biofilms under different temperature conditions and to
examine the range of effects of various incubation temperatures on the structure of
biofilm matrices.

Methods. The study utilized four strains isolated from the intestines of
poultry, identified using the MALDI-TOF MS method, and tested for their
susceptibility profiles to recommended antibiotics according to EUCAST
guidelines (Version 13.1). Specifically, the strains included C. jejuni (n = 2) and C.
coli (n = 2), which were isolated from broiler chickens and turkeys from poultry
farms located in the Volyn, Kyiv, and Cherkasy regions of Ukraine.

The biomass of the formed biofilms was assessed spectrophotometrically.
Biofilms were cultivated in vitro in sterile plastic Petri dishes using Mueller-Hinton
broth at three different temperatures: 18°C (environmental temperature), 37°C
(human body temperature), and 42°C (avian body temperature) under aerobic
conditions (21% O2) for 48 hours. The resulting biofilms were fixed with 96%
ethanol, stained with a 0.1% alcohol solution of crystal violet for 10 minutes, and
the optical density was measured at a wavelength of 570 nm.

The structure of the biofilm matrix was assessed using a cytochemical method.
For this purpose, biofilms obtained under the conditions described above were
stained with fluorescent dyes, including, 1 mM ethidium bromide (Sigma-Aldrich),
5 mg/mL calcofluor white solution (Sigma-Aldrich) and 3 mM AmyGreen solution
(own synthesis). CLSM analysis was undertaken using a Leica TCS SPE Confocal
system with coded DMi8 inverted microscope (Leica, Germany) and Leica
Application Suite X (LAS X) Version 3.4.1. Images were acquired using excitation
at 488 nm and emission collected at 490-580 nm for AmyGreen, and excitation at
532 nm and emission collected at 537-670 for ethidium bromide. The total pixels
were calculated by the above-mentioned software.

Results. The primary characterized collection of Campylobacter spp. isolated
from poultry consisted of 21 strains. Four multidrug-resistant isolates were selected
for further studies: C. coli 23BR06, C. coli 23BR03, C. jejuni 23BR15, and C. jejuni
23TUO09, which were resistant to ciprofloxacin, tetracycline, and erythromycin. It
was established that C. jejuni and C. coli formed biofilms of varying density under
aerobic in vitro conditions, ranging from 0.298 to 0.432 at 37°C and from no biofilm
formation to 0.940 at 42°C.
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It was found that across the entire temperature range, Campylobacter
maintained a high ability to produce biofilm polysaccharides and amyloids.
However, unlike polysaccharides, amyloid production was temperature-sensitive.
Specifically, in C. coli 23BR07 and C. jejuni 23BR15, amyloid production slightly
increased at 37°C compared to 18°C, while at 42°C, amyloid production was
repressed compared to the levels observed at 37°C.

Interestingly, for both species, the highest biofilm production was observed at
37°C, except for the C. jejuni 23TUOQ9 strain, which demonstrated an optimum for
biofilm biomass at 42°C. The level of polysaccharide expression significantly
increased at 37°C compared to 18°C for C. coli 23BR06 and C. jejuni 23BR15,
indicating the formation of a protective barrier against oxygen and contributing to
biofilm thickening.

Overall, C. jejuni 23TUQ9 formed relatively robust biofilms under various
temperature conditions. For the isolates C. coli 23BR06 and C. jejuni 23BR15, the
highest biofilm production was recorded at 37°C, whereas at 18°C, the biofilm
biomass was lower. This suggests that these strains might have reduced adaptive
capacity for survival in free-living conditions.

Overall, the collection of isolates C. coli 23BR06, C. coli 23BR03, C. jejuni
23BR15, and C. jejuni 23TUQ9 demonstrated a varying range of plasticity to
incubation temperatures under aerobic conditions. Thus, it can be concluded that
Campylobacter spp. exhibits a significant strain-dependent range of plasticity in
biofilm formation under in vitro conditions.

Conclusions. The ability of Campylobacter to form biofilms poses significant
challenges to food safety by facilitating the transmission of this foodborne pathogen
to humans through the food chain. It is also considered a contributing factor to
resistance against antibacterial agents. Our study demonstrated high ecological
plasticity in biofilm formation by multidrug-resistant Campylobacter strains isolated
from Ukrainian poultry. This highlights the need for further research into the
pathogenicity determinants involved in extraintestinal biofilm formation.

Given the complexity of Campylobacter epidemiology, our findings enhance
the understanding of how oxygen-sensitive microorganisms survive in oxygen-rich
environments. Additionally, they will contribute to the development of innovative
strategies for controlling Campylobacter in the food chain, reducing food
contamination, and curbing the spread of foodborne zoonoses and antimicrobial
resistance.
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MOTEHIINHI 35YIHUKHU TA JKEPEJIA TIEPEJAYI ITPH
THOEKIIMHUX 3AXBOPIOBAHHAX HEPBOBOI CUCTEMHA

Onena IHanacrok

YV "lncmumym enioemionozii ma ingexyivinux xeopo6 im.J1.B I pomawescokozo
HAMH Ykpainu", m. Kuis

[adexmiifai 3axBoproBaHHs IeHTpabHOT HepBOBOi cuctemu (IITHC) BrItouaroTh

ITUPOKHNA CTIEKTP 1H(EKITIH, CIPUINHEHUX PI3HUMH IMaTOTC€HAMM, 110 BPAKAIOTh OJINH

a00 JIeKiIbKa KOMITOHEHTIB.

Kommonentn a6o Bigmimu [[HC ypaxkaroThcs omocepeaxoBaHO; KOXHE 13

3aXBOPIOBaHb MaTHME Pi3HY Bi3yali3alliiiHy KapTHHY Ta XapaKTEPUCTUKHU BiATIOBITHO

0 TUISIXIB Tepenadi, JoKamizamii Ta 30BHINIHBOTO BHUTIIAAY. Hespakarouum Ha

JOCATHCHHA Cy‘-IaCHOI MCAMIIMHH, BCTAHOBJICHHSI TOYHOI'O I[iaFHOSY KOHKPCTHOI'O
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3axBoproBaHHs npu iHekIisax [[THC BusiBunocs nyxe ckjaagHuM 3aBIaHHSIM, OCKIITbKU
iX KJIIHIYHI OPOSIBU € AyX€E 3arajJbHUMU 1 Hecneuu(IYHUMU, HAIPUKIIA, JUXOMaHKa,
rOJIOBHUM O111b, CT1A0KICTh, OHIMIHHS 200 O1Ib Y CIHHI.

3a ocrtanHi 20 poOKIB TMOYACTIIATK €MiJEMIYHI CHajdaXxu 300HO3HUX
3aXBOPIOBaHb JIIOJIMHU, 32 PAXYHOK PO3BUTKY MyTalliil 30yJHUKA, Ki 3a0€3MeuyI0Th
JOCTYII Yepe3 pelenTopHi Yu IMyHHI 0ap'epu HOBOTO rocmnojiaps (300HO31B).

300HO3M 1I€ PO3BUTOK MMATOT€HA BHACIIJIOK MPSMOTO MOIIMPEHHS BiJl TBAPUHU
70 JIOAWHHM; 1 TPAHCMICMBHOTO, 3 BHKOPHUCTAaHHSAM NPOMDKHUX YJICHHUCTOHOTHX
NEePEHOCHUKIB (3a3BMYaili KOMapiB, KIIIIIB, MOCKITIB 1 T. J.), 1[0 MPU3BOAUTH O
HENpsIMOro TMoIMpeHHs A0 moauHd. J076% 1HdexuiiHuX 3aXxBOpPIOBaHb, SKI
BUHUKAIOTH y JIFOJIEH MarOTh 300HO3HY MPUPOY. 300HO3HI MATOTEHU BaPIiFOIOTHCS Bif
BIpYCiB, OAKTEpii, Mapa3uTiB Ta rPUOKIB O MPUOHIB.

Haii6Ginpin akTHBHMMHM B TENEPIIIHIA 4yac € 300HO3HI 1H(EKIii, BUKIUKaHI
dnaBiBipycamu, sKki TpeicTaBiieHi ToHan 70 Bipycamu, 10 TEPENAOThCs
YJICHUCTOHOTUMHU (KoMapamu abo kimimamu). Jlesiki ¢aaBiBipycH MOXKYTh 1H(IKyBaTU
[ICHTPAJIbHY HEPBOBY CHUCTEMY Xa3siiHa 1 TOMY BBaXKalOThcs HedpoTponmHuUMH. [lo
¢dnaBiBipyciB, sKi KIAaCHYHO BBAXKAIOThCS HEHPOTPONHUMHM, HaJIekKaTh BIpycC
smoHckKkoro eHnedaniry (JEV), Bipyc 3axignoro Himy (WNV) ta Bipyc KIIIOBOTro
ennieamity (TBEV). Ilatorenes HeiipoiHBa3WBHKUX 3aXBOPIOBaHb, IMOB'I3aHUX 3 ITUMU
BipycaMu, 6araTto B 4OMY CXOXKH.

JIuxomanka, cipuurHeHa BipycoM 3axigHoro Himy. Jlrogm MoxyTh 3apa3utucs
BiJl yKycy Komapa, iH(pikoBaHoro Bipycom. Bipyc 3aximnoro Himy mepeHOCHThCS
NEpPeBAXHO MDK MTaxamMu 3a JomoMoror komapiB poay Culex. Bmepmie Bipyc
nuxoMaHk# 3axinHoro Himy OyB BusiBnenuii B Adpuii B 1937 pori. 3 Tux mip Bipyc
nomupeHuit He Tk B Adpwuiil, asne 1 B [liBnenniit €Bpormi, Ha banzskomy Cxogi, B
Awmepuii 1 HaBiTh B Jiedkux yactuHax Jlamekoro Cxomy. ¥ 2002 porii Bipyc 3axiTHOTO
Hiny 6yB oronomenwnii eaaemiuanm y CIIIA. 3 Toro gacy Bipyc mOmupuBCcs 10 BChOMY
MiBHIYHOAMEPUKAHCHKOMY KOHTHHEHTY a0 Kananu (ne BiH 3apa3 € eHJAeMIYHuM) i
Kapu6crkoro Oaceliny. HemonaBHo cnanaxu BipyCy BHHUKIM 1 B €Bpori, a B 2016
portri oxonunu Yropmuny, Cepbiro, ABcTpito, Itanito, PymyHnito, Ykpainy Ta Icnaniro.
B Vxkpaini 3riziHo 3BiTY 3 iHQEKIIMHUX 1 Tapa3uTApHUX 3aXBOPIOBAHb 32 BEPECEHB Ta
9 micsiB 2023-2024 pp. (B aOCONOTHUX YKCIaX Ta IHTCHCUBHUX MOKa3HUKax Ha 100
TUC. HaceleHHs) Ta 9 micsiiB 2024 poky , BUNAJKIB Ha 3aXBOPIOBAHHS TapsSIKOIO
3aximaoro Himy : Bcroro —78 BumankiB, 3 HuX 33 — KuiBcbka o0smacth, 24 — MicTO
Kwuis, Ilonraceka -8; XMenbHinbKa -7; Yepkaceka -5 . [l mopiBasaES: B 2022 porri
— 11, B 2023- 14 Bunaakis.
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Knimosuii enunedanit (KE) € eHIeMiuHMM 3axXBOPIOBaHHAM Ha IIMPOKIH
teputopii BiA LlenTtpanbHoi €Bponu Ta CkaHIWHABCHKOrO MIBOCTpoBa 10 SAmoHii,
CTBOPIOIOYM TaK 3BaHUM «1osic TBEV»

KE craB 3pocTrarouoio mpoOjeMor0 OXOPOHU 3J0pOB'st B €BpoIl Ta 1HIIUX
yacTHMHaX cBiTy. Yucno BumaakiB 3axBoproBaHHs drogedl KE y Bcix eHaeMiuHHX
perioHax €Bponu 3a octaHHl 30 pokiB 3pocii0 MaikKe B YOTUPHU Pa3d; 30HU PUUKY
pO3MIUPUINCS, 1 OyJIO BUSABJICHO HOBI BOTHHUINA. 3T1IHO 3 3BITOM €BpOMNEHCHKOTO
HeHTpY TmpodiIakTUKu Ta KOHTposiro 3axBopioBaHb (ECDC), no Haibuibm
noctpaxaanux kpain €C/€E3 y 2020 poui yBidinum JIutsa (24,3) BUNaaKu KIiioBOro
ennedamity Ha 100 000 oci6), CnoseHis (8,9), Uexis (7,9), Jlatsis (7,8), Ecronis (5,3),
CnoBauuuna (3,4), ABctpis (2,8), IBemis (2,6) Ta @iunsuais (1,6).

3rimHo 3 manwmu, orpuManuMu ECDC, moka3HUK peecTparlii KIIIIOBOTO
ennedamity 3anumascs cradbutbHuM Ha piBHI 0,6 Ha 100 000 oci6 3 2016 o 2018 pik,
micast yoro BiH 30uakmuBes g0 0,7 y 2019 pomi ta 0,9 y 2020 pomi. ¥V 12 3 23
NpoaHalli30BaHUX KpaiH CIIOCTEpirajocs 3Ha4YHE 3POCTAHHS 3aXBOPIOBAHOCTI Ha
KJIIOBUM eHIledaliT HaBiTh B nepiof nanaemii COVID-19

[ToeHaHHS coOIlaTbHO-€KOHOMIUHHX, €KOJOTIYHHUX Ta KIIMaTUYHUX (aKTOpiB,
cripusie 301UIBIICHHIO KiIJTBKOCTI 3apeECTPOBAHUX BUMAAKIB (DJIaBiBIpyCHUX 1H(]EKIIii B
T.4. 1 HEHPOIHBA3UBHUX.

@naBiBipycH € B OCHOBHOMY HOBHMH IaTOI'€HAMH JIOAUHU B TI00aTbHOMY
Mmacitall, aje Bke Ha 3apa3 ¢aBiBipycHI poiH(DEKIli SBISIOTH COOOK  3arposy
3I0POB’I0 HACEJICHHS, IO TMOIIMPIOEThCA Yy Oaratbox CTpaHax. Tomy meperisin
HEHpOMATOJNOTIYHUX  KOHIEMIIA  TOKpaluTh  pO3yMiHHSA  (DJIaBiBIpyCHUX
HEHPOIH(EKITIH.

Ile, B cBOIO 4epry, MOKe CTaTH OCHOBOIO IS MOJAIIBIINX JOCIIKEHb 1HIIUX,
a00 reorpadiyHo nmomupeHux (aaBiBipycCiB 3 HEHPOMATOTEHHUM TOTECHITIAJIOM, TAaKUX
aK Bipyc 3ika Ta Bipyc JleHre, a TakoX MPOKIACTH HUISIX J0 I1HTEIEKTyaTbHHUX
TEPANEBTUYHHUX CTPATET1H, [0 BAKOPUCTOBYIOTh MOTEHIIIHHO KOPUCH1 3aXUCHI PEAKITii
opra”iamy, 100 3amoOIirTH TPOrPEeCyBaHHIO Ta HACTIAKaAM 3aXBOPIOBAHHS.
Jloka30BOTO MPOTHBIPYCHOTO JIIKyBaHHS (pr1aBiBipyCHUX HeWpoiHdekiiii Hemae. Yepes
oOMexeHni BHOIp JIKyBaHHA BUpINIAJbHE 3HAYCHHS B OKPEMHUX BHIIAJKaX Mae
edeKTHBHA BaKIMHAIIIS JJIS 3a1I00IiraHHs 3aXBOPIOBAHOCTI Ta CMEPTHOCTI, TIOB'sI3aHUX
13 XBOp0OOIO.
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BAKIIMUHALIA ITPOTHU XBOPOBU HBIOKACJIA: CYUYACHI
METO/JM TA IEPCOEKTUBHU. IOPIBHAJbHUMN AHAJII3
E®EKTUBHOCTI )KUBUX I IHAKTUBOBAHUX BAKIIUH PI3HUX
BUPOBHUKIB, 11O IPUCYTHI HA PUHKY YKPAIHU

Jap’a Ko3zyb, Onexcanop Mapmuniox
Hayionanvnuti ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu, Kuisg

XBopob6a Herokacmna (mceBaorpuIl 4u reeBiouyMa nNTaxiB ) — BACOKOKOHTAri03He
Ta aye HeOe3neuHe 3axBoproBaHHs ntuili. CrnpuunHioeTbess PHK- BMicHUM BipycowM,
SKUWA HaJeKUTh N0 poauHu Paramyxoviridae, poay Avulavirus, tumy Avian
Paramyxovirus-1. Mae nekinbka ¢GopM TposBY : JICHTOICHHA (JIeTKa), ME30T¢HHA
( cepenHst ) Ta BenmoreHHa (Bakka). CMMITOMH MOXXYTh OYTH 31 CTOPOHH HEPBOBOT
CHUCTEMHU ,TPABHOI CHCTEMH ,pECIiPaTOPHOI CHCTEMHU UM B3araji BiJCYTHI.

dakTopH K1 BIUTUBAIOTh Ha HEOE3IMEUHICTh 3aXBOPIOBAHHS | XBOpoOa JIETKO Ta
MIBUKO TOMIMPIOETHCS (BIPYC BHUAUIAETHCS 3 KajloM ,CE€YEI0 ,pEecCIipaTOpHUMU
BUJIIJIEHHSMH TOIIO ) , CMEPTHICTh 3aJIe’KUTh BiJl GopMH ( 32 BEJIOTEHHOI CMEPTHICTh
Moxke gocsratm 100 %) , BiACYTHICT TIATOTHOMOHIYHHUX CHMIITOMIB YH
MaTOJI0T0aHATOMIYHKX 3MiH , XBOPIFOTh PI3HOMaHITHI BUJIA NITAax1B Ta BC1 BIKOBI IPYIIH,
MO>KE TIEpeIaBaTUCS JIONISM , HaBITh MEPEXBOPLJIA NITUILS TPOJOBXKYE BUIAUISTH BIpYC ,
3apa)keHi BC1 YaCTHHM TYIIKH , BEJIMYE3HI BTPATU M SICHOI Ta SIEYHOI TPOIYKTHUBHOCTI ,
JIKyBaHHS HE ICHYE .

Yepe3 Te, mo goci He Oyl0 BHUHAWAECHO €(PEKTMBHUX METOMIB JIIKyBaHHS
npodinakTuka € HaleeKTUBHIIIUM MeTOoIoM O00poThOH 3 XBopobOorw Hrrokcna. Ile
Hecrienudiuaa npodinaktuka (MATPUMaHHS PIBHS TIT€HW ,KapaHTUHYBAaHHS HOBUX
0COOWH, HAaBYaHHS CIIBPOOITHUKIB , TIOCTIITHE CIIOCTEPEKEHHS 3a MTHIICIO TOIIO) Ta
cnenudivyHa mpodinakTrKa (BaKIIMHALIA) .

Baxkiuau Binm xBopoOu Hprokacima MoXxHa PO3IIMTUTH Ha 2 TPYNU — JKUBI Ta
iHakTuBOBaHi. KokHa 3 HHMX Ma€ CBOi IlepeBaru ,HEIONIKA Ta OCOOIMBOCTI

3aCTOCYBaHHS.
JKusi InakTHBOBaHI
[ToTpiOHO MeHIIIe MaTepiany [ToTpiGHO OinpIlie MaTepiamy
Jlemermri Jopoxui
binbnre cmoco6iB 3acTOCYBaHHS JIumre 18’ ekmil
Menm 6e3neuHi Bbinein Oe3neuni
Jlns1 6Gpoiinepis s Hecydok

19



Proceedings of the International Conference “One Health: Social - C Hindeg it
Dimensions, December 3, 2024. — Kyiv: NULES of Ukraine, 2024

Byno npoananizoBaHo 5 BaKIMH Pi3HUX BUPOOHHUKIB, SK1 IPEACTABICHI HA PUHKY
VYKkpaiHu:

MNOJIMYH HX KJIOH 124 (biorectnab ,Ykpaina ) — 1Ie JKMBa BaKIIUHA.
VY cknani Bipyc HblOKaciachkoi xBopoOu, mram ‘“‘Jla-Cora” JIK-124 > 106,0 El/ls0 B
1031, orpumanuil Ha BII® kypsunx eMOpioHax.

MHOJIIMYH Jla-Cora+H120(biotectnab ,Ykpaina ) -»kuBa BakiuHa . Y CKiafii
orpumaHi Ha BII®D kypsunx emOpioHax BipyCH: HBIOKACICHKOT XBOPOOM MTHULIl IITaM
JIa-Cora > 106,0 Ellso ; indexuiiinoro Oponxity kypei mram H-120 > 103,5 EI[]so.

Hipraviar B1-H120 (Xinpasiap B1-H120) (Hipra, Icnanisi) — xuBa BakuuHa.
Cxknan - XXusuii Bipyc xBopobu Hbrokacna, mram Bl > 106,5 ElJlso; >xuBHii Bipyc
iH(ekiitHoro Oponxity, mram Mass H120 > 103 EI 5.

C3H+HX+IBK, EDS+NDV+ IB ( ABIK bionomkukan JlaGoparopi3
JItn ,I3paine ) — BakIMHA IHAKTUBOBaHA MacisHa emylbroaHa Ckiag - Bipyc
CUHAPOMY 3HIKEHHS Hecy4ocTi, mram 127 — 400 'AO Bipyc HbIOKACICHKOT XBOPOOH,
mram V.H. —3,16x108 El/]50 Bipyc iHbekIiiHoro Oponxity, mram M-41 —106,7 EIl s,

TAJUIIMYHTM HX (GALLIMUNE ND) (bepinrep Inrensxaiim, Eniman
Xenc Itamis C.n.A. , Itamis ) — BakiuHa iHakTHBOBaHA .CKJIa]] - IHAKTUBOBAHHM BIpyC
xBopoOu Herokacina, mram Ulster 2C 10 HI.Ufr

BucnoBknu

Bipyc xBopoO6u Hrplokacna € gyxke HeOe3meyHUM 30YyITHUKOM ISl TTHIN .
€IUHUM MeTOoA0M OOpOTHOM 3 HUM Hapasi € MpodUIaKTHKA, OCOOIMBO — BaKIIMHAIIIS.
Ha pa3si He icHye 1 BakumeM, sika OW MiIXOMMJIa y BCIX BUITAJKaX IJIs OyIb-sSKOTO
nraxa ,TOMYy HEOOX1JIHO PO3yMITH BIJIMIHHOCTI MIXK Pi3HUMH BaKIIMHAMH ,sKi Hapasi
MpeACTaBiIeHl Ha PUHKY , abW ISl KOXKHOI OKpEeMOi CHTyarlii oOupaT IiIXOmsITy
BAKIIMHY, KA MPOJECMOHCTPY€E HAUKPAILINI PE3YIIbTAaT.

Cnucok euxkopucmamnoi 1imepamypu
1. https://www.woah.org/fileadmin/Home/eng/Health _standards/tahm/3.03.14
NEWCASTLE DIS.pdf
2. https://www.woah.org/fileadmin/Home/eng/Health standards/tahc/2023/cha

pitre_nd.pdf
3. IHCTpyKmii 13 CEpOJIOTIYHOTO KOHTPOJIO PIBHSA AaHTHTUI JO BIPYCY

HBIOKACJIChKOI XBOpoOW mTuili B peakimii 3arpumku  TemarmoruHamii  (P3IA)
https://zakon.rada.gov.ua/laws/show/z0700-05#Text
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HEPCIIEKTUBH HOPKOBOI'O PEPMEPCTBA: AHAJII3,
PO3BUTOK I BIOBE3IEKA B YKPAIHI

JImumpo /lyoina, Onexcanop Mapmuniox

Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu, Kuisg

HopkoBi ¢epmu B VYkpaiHi BiAIrpaloTb BaXJIUBY poOJb Y COLIAJIBHO-
€KOHOMIYHOMY PO3BUTKY perioHiB. IIpoTe ocCTaHHIM YacoM Tajay3b CTHUKA€ETHCSA 3
BUKJIMKaMH, TOB'SI3aHUMH 3 J00pOOYyTOM TBapuH, €KOJIOTi€El0 Ta 0100€3MeKoro.
3aB/IsIKM Opi€HTAIlii HAa €KCIOPT, BOHA BHOCHUTh 3HAYHUI BKJIAJl B EKOHOMIKY KpaiHH.
OcHOBHE 3aBJaHHA — BIPOBAKCHHS €BPONEUCHKUX CTaHJApTIB 0100€3meku i
3MIITHEHHSI JIOBIPH CYCITUIHCTBA.

Mera.

« 30ip JaHUX PO MOTOYHUI CTaH Ta MEPCIEKTUBU HOPKOBUX (hepM B YKpaiHi;

« OIIIHKY 0100e31eKku Ha JaHuX hepMmax;

o IOCIIJKEHHSI 0013HAHOCTI HAceJIeHHS MoA0 poOoTH ¢depM 1 CTaBIEHHS 0
XyTpPOBOIi 1IHIYCTPIi;

e AHAJII3 EKOHOMIYHOTO BIUIMBY Tajly3l Ha TpoMaad Ta 11 eKOJOTI4HY
BIIITOB1IaIbHICTb.

MeToau DoCTiaKeHH.

e Onumyeanns. Yuactb B3suti 104 pecnoHJEHTH, K1 OIIHWIN 0100e3meKy Ta
€KOHOMIYHHMI BHECOK Tajy3i.

o Kpoc-maoynauyia. IIpoanainizoBaHo 3aJIe)KHICTh MK BaXKIIMBICTIO 0100€3MeKH
Ta MATPUMKOIO PO3BUTKY (hepMepPCTBa 32 €BPONEHCHKUMU CTaHIAPTAMHU.

o Pecpeciiinuii  ananiz. BupueHo BIUIMB  mpodeciiHOi  JISIBHOCTI  Ta
reorpaiqHOro po3TairyBaHHs Ha CTaBJICHHS 10 (hepMepCcTBa.

o Exonomiunuii ananiz. byno npoaHanizoBaHO HAAXOIKCHHsI KOIITIB B OO/ KETH
Ta CTBOPEHHS pOOOYNX MiCIIb.

Pe3yabTaTu A0CaiIKEHHS.

3a maHMMU ONUTYBaHHS OyJH MpoaHali30BaHl HACTYMHI MUTaHHS:

Cmaenenns 00 gpepm:

o 32.69% pecrnoHACHTIB HETATUBHO CTaBISATHCS A0 PepM Yepe3 yMOBH YTPUMAHHS
TBApWH Ta HEJIOTPUMAHHSI HOPM OJIarOTOIyq4sl.

e 30.77% MaroTh MO3UTUBHE CTABJICHHS, ajI¢ BiJ3HAYAIOTh HAsIBHICTH MMUTAHb, SIKI
MOoTpeOyIOTh BUPITIICHHS.

o 18.27% BBaxkaroTh (pepMU MEPCIEKTUBHOIO Ta MPUOYTKOBOIO raly33Io.
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o [HIII peCIOHEHTH BUCIOBIIIOBAIN HENUTpaibH1 00 Ty>K€ HEraTUBHI MOTJISIH.

3Mina cmaeneHHs 3a ymoeu 00mpumanua cmanoapmis €C:

o 41.35% pecnoHIeHTIB 3aBUJIM, IO iX CTABJIEHHS CTaHE MO3UTUBHUM 32 YMOBH
JTOTPUMAaHHS €BPONEUCHKUX CTAHAPTIB.

o 33.65% 3anMmaroTbcsi HETaTUBHUMHM HE3aJI€KHO BiJl CTAHAAPTIB.

o 18.27% 3a3HavaroTh, 110 CTAHAAPTH MOXKYTh 3MEHIIIUTHA HETaTUBHE CTABJICHHS,
ajie 3aJIMILIAI0THCS MEBHI CYMHIBH.

Copepa dianvnocmi pecnondenmie:

o 50% pecrnoHAEHTIB NPeCTaBISAIOTh BETEPUHAPHUN CEKTOp abo arpapHy raiysb.

o 24.04% mpairoroTh y chepi OCBITH.

o 11.54% 3aitmaroThCsi HAYKOBO-JIOCIHOIO TISUTBHICTIO.

Bascnusicme 6iooesnexu:

o 100% pecnoHeHTIB BBAXKAIOTh 3aX0/I1 0100€3MEeKN HA3BUYANHO BaKTUBUMU
1t 3a0e3meueHHs 3/10poB'st Ta Oe3MeKu TBAapHUH, a TAKOXK 3amo0iraHHs MOITUPEHHIO
XBOpOO.

Il]o eqpexmueniwe: 6iode3nexa uu 1iKy8aHHA:

o 91.35% BBaxaroTh, 10 MIPEBEHTHUBHI 3aX0/I1 0100€3MeKU ePEKTUBHIIIII.

o 6.73% CXUIAIOTHCS 0 JIIKyBaHHS.

o 0.96% 3a3HaunIy, M0 BAXJIMBUMH € SIK IPEBEHTUBHI 3aX0JIH, TaK 1 JIIKyBaHHS.

Cman pozeumky epm:

o 65.38% OIIHIOOTH, IO KUIBKICTb (EPM 3MEHINYETHCS, IO MOXE OyTH
OB’ SI3aHO 31 3HIXKEHHSIM TIOMUTY Ha XyTPO Ta 1HIIMMH €KOHOMIYHUMH YHHHUKAMH.

o 23.08% BBaxxaroTh, 1110 (hepMu nepedyBaroTh y CTAOUTLHOMY CTaHi, 0€3 3HAUHUX
3MiH.

o 4.81% 3a3HauatoTh, 10 (hepMU PO3BUBAIOTHCS, BIPOBAKYIOTH HOBI TEXHOJIOT11
Ta PO3IIUPIOIOTH PUHKH 30YTY.

BucHoBkwu.
Po3BuTok HOpKOBUX depMm B YKpaiHi moTpedye CyBOpOTO JOTPHUMAaHHS CTaHAAPTIB
6100e3meKu Ta iX y3roJKEHHS 3 €EBPOINeChbKUMU HopMaMu. Lle cripusitume 3pocTaHHIO
€KOHOMIKH, CTBOPEHHIO HOBUX POOOYHX MICITh, TOKPAIICHHIO €KOJIOTTYHOT CUTYaIlii Ta
3MIITHCHHIO JIOBipH cycmiibcTBa. [lomaneini  AOCHIDKEHHS HEOOXITHI  JUIs
BJIOCKOHQJICHHSI YMOB YTPUMaHHS TBapWH 1 JOCSATHEHHS ONTHMAIBHUX COIliadbHO-
€KOHOMIYHHX PE3yJIbTATIB.
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PO3POBKA HOBUX BAKIIUH IPOTU A®PUKAHCHKOI YYMHU
CBUHE: AHAJII3 IEPCIIEKTUB I CKJIAJHOIIIB PO3POBKU
E®EKTUBHOI BAKIIUHU ITPOTHU BIPYCY AUC

Mapuyenwk Cepeiit
Hayionanvnuti ynisepcumem biopecypcie ma npupoooxopucmyeanus Yxpainu, Kuis

Axkmyanonicms. Adpukanceka uyma cBuHed (AYC) € cepio3HUM BIpyCHUM
3aXBOPIOBAHHSM, IO MPHU3BOJIUTH JI0 BUCOKUX EKOHOMIYHUX 30WMTKIB y Taiy3i
CBHHApPCTBA IO BCHOMY CBITy. XapaKTEpH3YIOUHUCh BHCOKOIO JIETAIBHICTIO Cepef
CBUHEM, 1€l BIpyC CHpHUUYMHSIE MACIITAOHI emijieMii, skl 3aBJal0Th 3HAYHOI IIKOIH
CBHHAPCTBY Ta MOXYTb Ipu3BecTu A0 BTpatT 10 100% moromis's B ypakeHUX perioHax.
3 orusay Ha Te, Mo epekTUBHMX JiKiB IpoTi AUYC Hemae, po3poOka BaKIMH € OJHUM
13 HAWOUIBII MPIOPUTETHUX HANPSIMIB IS KOHTPOJIO Ta MNPOQPUIAKTUKUA I[HOTO
3aXBOPIOBAHHHL.

Memoro 0ocnioxncenna € aHaji3 iICHyIOUUX MIIXO0IB 10 PO3POOKH BaKIIMH MPOTHU
adpUKaHCbKOI YyMHM CBUHEH, a TaKOXX BHU3HAYEHHS TNEPCIEKTHB 1 CKJIAIHOIIIB,
MOB’SI3aHUX 31 CTBOPEHHSIM €(EeKTUBHOI'O Ta OE3MEYHOro 3aco0y sl POQIIaKTHKN
AYC.

Pe3ynomamu.

Bipyc AUYC mae cknaaHy OararomapoBy CTPYKTYpY, IIO BKJIIOYA€E 30BHIIIHIO
000JI0OHKY, KarCHJ, BHYTPIIIHIO Ta CEPLEBHHHY OOOJOHKH, a TaKOX HYKJICOi.
OCHOBHOIO MIIIICHHIO BipyCy € Makpodaru, 10 SKUX BiH MOTPAIUIIE Yepe3 CHIOIUTO3
a00 MakpoIHONINTO3. Bipyc Mae BUCOKHUI piBEHb TeHETUYHOI MIHJIMBOCTI Ta 37aTHICTh
70 IMYHOMOJYJISAINT, 0 YCKIAMHIOE HOTro iMeHTU]IKAIio 1 CTBOPeHHS e()EKTUBHOL
BaKIIMHM.

Hocnimkenass mono BakmuH Tpotd AYC BemyThcs JaBHO 1 BXKE € TIEBHI
pEe3yNbTaTH: 1HAKTUBOBAHI BAKIIMHHU TMOKA3aJIM HU3BKUU PIBEHb IMYHHOTO 3aXHCTY
yepe3 oOMeXeHYy 3JaTHICTh CTUMYJIIOBATH KIITHHHHUI IMYHITET; JKUBI aTeHyHOBaHI
BaKI[MHU JIEMOHCTPYIOTh BUIIY €(DEKTUBHICTH, ajie TIOB'A3aHI 3 PU3UKOM peBepcii 10
BIpyJIEHTHO1 (OpMH;, BEKTOPHI BAKIMHW BHUKOPHUCTOBYIOTh TEHETHMYHWUN MaTepial
Bipycy, BOymOBaHWiI y O€3MEYHHMIA BEKTOp, IO JO3BOJIAE CTUMYIIOBATH IMYHHY
BIIMOBiAL O€3 MPsAMOI JTii maToreHy.

VY B’erHaMi CTBOpPEHO KMBI aTeHyHOBaHI BaKIMHU (IUISIXOM BHIAJICHHS TEHIB,
0 BiMOBIAIOTH 33 MATOTEHHICTh Ta MPOTHIIIO IMYHITETY), SIKI TPOJIEMOHCTPYBAJIN
BUCOKUN pPiBEHb €(PEKTHUBHOCTI MiJl 4ac Ja0OpaTOPHUX 1 MOJbOBUX BHUIPOOYBaHb,
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OJIHaK 1X BUKOPHMCTAHHS BUKIMKAE CyMHIBU 4Yepe3 pU3MKU MyTallld 1 HEIOCTaTHICTh
JAHUX TPO JTOBrocTpokoBy Oe3mneky. Lli 3aHenokoeHHs OyJM MiIATBEPKEHI 3BITOM
JlenapraMeHTOM TBapUHHUIITBA Ta BeTepuHapli B’erHamy, sKuil MoOKa3aB picT
crnajaxiB Ha modaTtky 2024 poky (konu Bxke BimOysiacs BakI[MHAlllsl CBUHEHW) B
MOpiBHAHHI 3 moyaTkoM 2023 poky.

s epextuBHOi 60poTHOHN 3 AUC B YKpaiHi JOLIUIBHO 30CEpEaUTH 3yCHIUIS Ha
po3po011i HaIlOHAIBHOT BaKIMHU, sika OyJe ajanToBaHa A0 CHeHU(IKH MICHEBUX
HITaMiB BIpyCy, L0 MOXE€ MIABUIIUTU ii edeKTHBHICTh. lle BkiItOYae reHeTuyHe
JOCJIIDKEHHS JIOKAJIBHUX IITaMiB, 1IeHTU(]IKAIIII0 KITIOYOBUX T€HIB, BIAMOBIIAIBHUX
3a MATOTeHHICTh, Ta iX MiJIECTIPSIMOBAHE BHIAJICHHS 3 METOIO CTBOPEHHS BipyC-OCHOBH
BakMHU. HeoOximHO TakoX 3a0e3MeuuTH JOCUTh TPUBAIUN €Tam IMONePeIHBOTO
TECTYBaHHS BaKIIMHA Ha HEBEIMKUX TPyNax CBHHEH, MO0 OIIHUTH 11 OE3MEYHICTh Ta
e(eKTUBHICTh, MIHIMI3yI0UH pu3HKHU nomupeHHs AUC yepes3 BaKIMHALIIIO.

Po3nouatu po3poOKy BakIIMHE MOKHA 3 KUJTKOX BapiaHTIB: jKMBa aTeHyHOBaHa
BaKIIMHA € OJTHUM 13 MOXKJIMBUX PIllICHb 3aB/SKH 3AaTHOCTI 3a0€3MeTyBaTH TPUBAIUI
IMYHITET; BEKTOpHAa BaKIMHA IPOMOHYE BUCOKUU pIBEHb OE3MEKH, OCKUIbKU He
MICTUTh JKMBOTO 30yJHHKA XBOpOOHW, aje MOKe MNoTpeOyBaTH KiIBKOX 03 IS
JOCSTHEHHS CTIMKOTO IMYHITETY;, IHHOBallIMHUN TIAXig 13 BHKOPUCTaAHHSIM
¢dyopeciieHTHOTo Oifika JTI03BOJIAE BIJICTEKYBAaTH IMyHHY BIJIIOBIIb, aj€ Ma€ BHUCOKI
BUMOTH JIO TEXHOJIOT1i BUPOOHUIITBA.

OkpiM [UIAXy poO3pOOKM BaKIMHU, BaXJIMWBO TaKOX IIIJBUIIUTH pIBEHb
0100€e31eKn Ha CBUHOKOMILIEKCAX 1 3MIMCHUTH JCp)KaBHY MIATPUMKY IporpamM i3
koHTpoto AYC. 3anydyeHHS JAep)KaBHUX 1 MPUBATHUX I1HBECTHUIIH, a TaKOXK
MDKHApOJHE CITIBPOOITHUIITBO 3 YCTAaHOBAaMH, IO 3aliMalOThCs PO3POOKOI0 BAaKIIHH,
MOKYTh IPUCKOPUTH BIPOBAHKCHHS HAIIHHOTO 3aXUCTY.

B oMy, KOMIUIEKCHMM TMiJIXiJ, [0 BKJIOYAaE TPHUBAJIUK Yac PO3pOOKH Ta
MEePEBIPKU BAKIIMH Ta IMOCHJICHHS 0103aXHCHHMX 3aXOJiB, 3JaTHUH 3HAYHO 3HU3UTH
pusuku nomupeHHss AYC 1 3a06e3meunTt cTabiIbHICTh CBHHAPCHKOT ramy3i B YKpaiHi.
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JOCJIIKEHHSA MOXKJIUBOCTEN TA IEPCIIEKTUB
CTBOPEHHA OPAJIBHUX BAKIIUH, AKI MOKHA BBOAUTH YEPE3
KOPM ABO BO4Y

Coghia Knumenko
Hayionanvuuii ynisepcumem diopecypcie i npupoooxopucmyeanns Yxpainu, Kuis

Bubip MeToy 10CTaBKM BaKIIMHY BIUIMBAE Ha €()EKTUBHICTh IMYHHOI BiJIIIOBIII,
3MEHIIy€ MOO1YH1 epeKTH Ta 3a0e3neuye onTUMalbHUN aganTuBHUM iMyHiTeT [1]. s
3aXMCTy CIM30BHX OOOJOHOK IepeBara HaJaeThCsl JIOKATbHOMY IMYHITETY, OCKUIbKU
OUTBINICTh MATOTEHIB MOTPAIUISIOTH 0 OPraHi3My 4Yepe3 CIIM30Bi OBEpxHi [2].

VY nTuiil HakOLTBI TOMKUPEH] METOIM BaKIIMHAIIT BKIIFOYAIOTh OPAIBHUI METOT
(uepes Bozy abo 1Ky), 1H €KIIMHUI (BHYTPIIIHBOM S130B1 Ta MIAIIKIPHI 1H'€KIIIT), In OVO
(y sif1ie), a TakoX crpei Ta aepo30Ji.

OpaJlbHUI METOJI, HANPUKIAJ, 4Yepe3 IMUTHY BOAY, JO3BOJISIE€ BAaKIMHYBaTH
nTaxiB oJHOYAacCHO 0e3 HeoOXimHocT! iX dikcarii. [le imeanpHUN BUOIp I MacOBHUX
BaKIMHAIIIM, OJIHaK BIH MOX€ OyTH CKJIaJAHUM s TO4YHOro ao3yBaHHs. Crpei Ta
aepo30i1i 3a0e3MeuyoTh MICIEBUM IMYHITET CIHU30BUX OOOJIOHOK, IO € OCOOJIMBO
e(hEeKTUBHUM TIPOTH PECHipaTOPHHUX 3aXBOPIOBaHb, TAKUX SIK TPHUIl MTaxXiB 1 XBOpoOa
Hrrokacma [3]. Cepen mepeBar iH €KIIIHHOTO METOIy — TOYHICTh JO3yBaHHS Ta
3a0€3IMeUeHHs] CHCTEMHOTO IMYHITETY, OJHaK BiH MOTpeOye (ikcaiii nraxiB i1 €
TpyaoMicTKUM. OpallbHUI METO BUPI3HAETHCS MTPOCTOTOIO Ta EKOHOMIYHICTIO, TIPOTE
Ma€ BapiaTUBHICTH JI03YBaHHS 1 MOTPEOYE 3aXUCTy aHTUTCHY.

CyuacHi JOCIIDKCHHS aKIIEHTYIOTh yBary Ha HOBITHIX TEXHOJOTISIX, TAKUX SIK
HAHOYACTUHKH, SKI MIJBHINYIOTh CTAaOUTBHICTD 1 €(EKTUBHICTh BAaKIIMH. XITO3aHOBI
CUCTEMU JOCTABKH 3a0€3MeUyI0Th MOTYKHY IMYHHY BIJMOBIb MPOTH PECIIPATOPHUX
iHGekmiit. OpanbHi MOJTIMEPHI HAHOYACTUHKH CTUMYIIOIOTH CHENU(iuHy IMYHHY
BIJIMTOBI/Ib 1 € TIEPCTIEKTUBHUM HAIPSIMKOM Y PO3pOOIIi BakiuH [4].

[lomynsipHICTh JKMBHX AaTEHYHOBAaHUX BAaKIMH TMOSCHIOETHCA 3PYUYHICTIO iX
3aCTOCYBaHHS, TOJl SIK BUPOOHHIITBO 1HAKTUBOBAHMX BAKIIMH YCKIAIHIOETHCS Yepe3
MEHITUN BHYTPIMIHIA MOMUT 1 TEXHOJOTIYHI TpyaHomi. He3Baxkarounm Ha mepeBaru
CepeIOBUINE IUTYHKA, KOPOTKHM Yac BCMOKTYBaHHS Ta HEOOXIAHICTh BEJIMKUX 103
anTureHy [5]. BupimenHs nux mpo0jaeM MOXKIMBE 3aBJISIKH CHCTEMaM JOCTAaBKH, SKi
3aXUIIAI0Th aHTUTECHH, TIOJOBXKYIOTh IXHIO 110 Ta MABUIIYIOTh IMyHOT€HHICTb.
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EdexktuBHUMU € aa'toBaHTH, SIKI HIACWIIOIOTh IMyHHY BIATOBIAb 1 J03BOJISIOTH
3MEHIIUTHA JI03U aHTUreHy. PekoMOiHaHTHI JakroOakTtepii, ak-oT Lactobacillus
plantarum, QeMOHCTPYIOTh TOTCHIliAN y TMEPOPATbHUX BAaKIWHAX, IHIYKYIOUU SK
CHUCTEMHY, TaK 1 CIM30BY IMYHHY BiAMoBiAb [6]. [lepcriekTMBHUMU € KOMOIHOBaHI
aA'tOBaHTH, SIKI CTUMYJIIOIOTh P13HI TUIHU IMyHHHUX KIIITHH [7].

JlocnipKeHHsT METO/IIB JJOCTaBKU BKIIIOYAIOTh PEKOMOIHAHTHI OUIKH, TUIa3MiIHY
JIHK 1 nentuani BakiiHu, €(peKTUBHO JOCTaBIIEHI Yepe3 OaKkTepiaibHI CUCTEMH, TaKi
ak Lactococcus lactis, abo 3 BUKOpHUCTAaHHSM aTeHyHoBaHMX MmTamiB Salmonella
enterica [8]. IlepopanpHa iMyHI3alllsi Ma€ 3HAYHUW TOTEHINAT JJIs TMOKpAIIEHHS
OXOTUICHHS BaKIIMHAIII€0, CIIPUSIOYN CTAJIOMY PO3BUTKY MTaXiBHUIITBA.

[IpoTre BuCOKa BapTICTh 1 CKJIAJHICTh 3aCTOCYBaHHS BaKIMH € MPOOIEMOIO,
0COOJNIMBO B KpaiHax, IO pPO3BUBAIOTHCA. POCIMHHI BakIMHU € e()EKTUBHOIO
aNbTePHATUBOI. BOHU CTUMYINIOIOTH BHPOOJICHHS AaHTUTUI dYepe3 CIOKUBaHHS
TPAaHCTEHHUX POCIMH, TAKMX AK KyKypy/A3a UM pHC. IX TepeBaru: HU3bKa BapTiCTh,
JOBrOTpHBaJIC 30epiranHs 0e3 X0JI01y, BUCOKA IMyHHA BiJIOBi/Ib, JIETKE BBEJCHHS Ta
Oesneka. Taki BaKkIMHM aKTUBYIOTh IMYHHY BIJNOBIIb CIM30BOi OOOJIOHKH, IO €
KITFOUOBHM J1J1s 3anob6iranss iHdexiisM [9]. s nTaxiB Halkpalle miaxoasiTh 3epHOBI
KyJIbTypu. BOHHM BHKIMKAIOTh aHTUTIJIA CIM30BOi OOOJOHKH Ta KpOBI, a TaKOXK
MYKO3JIbHY 1 CHCTEMHY IMYHHY BiJIIIOBi/Ib. AHTUTE€HU MOKYTbh OYTH JOCTaBJICHI Yepe3
BaKyOJIi POCIIHH, 110 MiACUITIOE epeKTUBHICTH [10].

[MpuknagamMu yCHIIIHUX BAKIUH € POCIMHHA BaKIMHA MPOTU HBIOKACITIBCHKOI
xBopobOu, cxBasmeHa USDA, a Takox mnepopajibHa BaKIMHA MNPOTH 1H(EKIIHHOTO
Oypcuty, mo mae 85% edextuBHicTs [11].

Po3BuTOK TexXHONOrIH, TaKMX SK MepexigHa eKCHpecis TEeHIB y pOCIuHax,
JT03BOJISIE€ TIIBUKO H €KOHOMIYHO BUPOOJIATH BaKIIMHU. BukopuctanHs modiizamii Ta
Agrobacterium tumefaciens po6isTh iX MacmTaboBaHUMH Ta cTabuIbHUMU [12].

JlocnimkeHHsT TTOKa3yloTh €(EKTUBHICTh POCIMHHUX BAKIWH y TOPIBHSIHHI 3
TPAIULIMHUMH, 30KpeMa MO0 XPOHIYHUX PECHIpaTOpPHUX 3aXBOPIOBAHb Kypeu -
iIMyHHa BiIMIOBib OyJia eKBIBAJICHTHA KOMEPIIHHUM BakiuHam [13].

PocaunHi cMonM K aj’fOBaHTH MiABUILYIOTH IMYHHY BIATIOBIIb, 3aXHUINAI0UN
AQHTUTCHU BIJI JeTpajallii. Ix MpaBHJIbHA KOHIIEHTpAIliS Ta CTAOUTBHICTh BaXKIIUBI JIJIs
MOKpAIICHHS BBEJCHHS Ta 30epiranns antureny [14].
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LHLJISIXU TA ®AKTOPHU MEPEJIAUI 35YIHUKIB IHOEKLIIA.
BIJI ICTOPIi 1O CbOI'OJEHHS

Onexcanopa Mypauiko, Bonooumup MenvHuk
Hayionanvnuii ynisepcumem biopecypcie i npupoooxopucmyeanns Yrpainu, Kuis

XBOpoOuM TmepeciiiyBajid JIOACTBO 3 HaWJaBHIIIMX YaciB, OJHAK JHILIE 3
NEPEeX0J0M BiJ 30MpaTbHUIITBA Ta MHUCIUBCTBA JIO0 CTAJIOTO CIOCOOY JKHTTSA iX
NOMIMPEHHS Ppi3ko 3pocio. Illupoke po3MOBCIOMKEHHS TOPTiBIi CTBOPUJIO HOBI
MOJIMBOCTI JJIsl B3AEMO/II1 JIFOICH 1 TBApHH, 10 IPUCKOPHIIO PO3BUTOK €ITiEeMii.

Toprisis Mmix A3iero Ta €BpOITO0, MOKIIMBO, TOYWHAOYH 3 IIIOBKOBOTO MIJIAXY
1 IPOJIOBXKYIOYH XPECTOBUMH MOXO0JIaMH, TIpUBEJIa 10 €BPOIY MIypiB Ta OAHY 3 IXHIX
iH(pexmii - 0yooHHy uymy. Ilounmnaroun 3 16—17 ctomiTh, Kopabdi, MO0 MTPUBOZWIH
pabiB 13 3axigHoi Adpuxu 10 HoBoro CBiTy, Takok 3aBE3J1M Ha HOB1 TEPUTOPIi )KOBTY
JUXOMAaHKY Ta ii mepeHocHuKa - komapa Aedes aegypti. AnanoriuHo, Bicria BTekja 3i
Craporo Csity, mo0 3aBnatu HoBoro jguxa B Hoomy Caiti. ¥V 19 cromiTTi xoiepa
Majia 1o1i0H1 MOKIIMBOCTI MOIITUPUTHUCS 31 CBOI'0 KMOBIPHOTO TTOXO/IKEHHS 3 pIBHUHH
["anry na bnuspkuit Cxin, a 3BiATH - B €BpoIry 1 O11blly yacTuHy peritu cBity. Koxxna
3 1IUX 1HQEKIH cKoprcTanacs MOXIMBICTIO OyTH TTEPEHECEHOI0 B paHille He3HAHOMI
YaCTUHU CBITY. YuM OiJIbII HMBIII30BAaHUMH CTABAIM JIFOJH, 3 OLIBII €K30THYHUMH
TOPTOBEJIbHUMHU IUISIXaMU 1 301JIBIICHHSIM KOHTAKTIB 3 PI3HUMU MOMYJIAIISAMHA JIIOICH,
TBAapHUH 1 €KOCUCTEM, TUM OUIBINOI0 Oyjia WMOBIPHICTh BUHUKHEHHS emijeMiil. Y Toi
K€ dYac XBOpOOW TBapWH TMOMIMPIOBAIMCS B3JIOBXK TOPTrOBEIBHUX ILIAXIB 1 3
MaHJpPIBHUMU apMisIMH, 3aBJIaI0UH pyHHIBHOTO BIUITMBY Ha SIK Ha Xy100y TaK 1 3aJIe’KHE
Bl HUX HACEJIECHHS.

[Ipaktuka kapantuHy modanacs B 14 cromitti y Benemii. I[o6 3axuctuth
npubepexHi Micta Bin emimeMid uymu. ObepexHa MOpToBa Biaja BUMaraia, o0
Kopabui, siki mpulyBanu 10 Bererii 3 iHdikoBaHUX TOPTiB, CTOSI Ha sikopi 40 qHIB
nepe BUCAAKOIO Ha Oeper - 3BIJCH MOXOJUTh CJIOBO «KapaHTHWHY» BIJl 1TaIMCHKOTO
«quaranta giorni», T06T0 40 THIB.

Exomnoriuni 3MiHM, B TOMY YHCJIi Ti, IO TIOB'sSI3aH1 3 CLIBCHKOTOCTIOAPCHKUM a00
€KOHOMIYHHM DPO3BUTKOM, € OJHHMH 3 HAWMOMMUPEHIMUX (PAKTOpIB BUHUKHEHHS
XBOpOO 3 BHCOKUM PIBHEM CMEPTHOCTI, $IKI 4YacTO BHUSBISIIOTBCS 300HO3aMH.
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Hanpuxknan nosBa xBopo6u Jlaitma B Crionmyuenux Illtarax 1 €Bpomni Oyia 3HAYHOIO
MIpOIO TOB's13aHa 3 BIIHOBJICHHSIM JIICIB, 110 30UIBIINIIO MOMYJISIIIO OJIEHIB, K1 OyJH
NEepeHOCHUKaMU 11i€i XBOpoOu. TBapMHU-TIEPEHOCHUKH TepenatoTb noHan 17% ycix
iH(peKIIiHuX XBOopoO y cBiTi. Tomy 00opoTh0a 3 TpaHCMICUBHUMHU 1HQEKIISIMU €
OCHOBOIIOJIOKHUM 3aXOJIOM JJii 3MEHILEHHS TIJIOOAJIbHOrO TATraps 1HQEKUIHHUX
3aXBOPIOBAHb.

3axoau 0OpOTHOM 3 MEPEHOCHUKAMHU MAIOTh 3MIMCHIOBATUCS HAa MICLIEBOMY
piBHI, ajle TOBUHHI KOOpJAMHYBATHCS Triao0anbHO. HanexHi yMOBH €KOJOTTYHOI
(6a30B0i) caHiTapli € BU3BHaUYaJIbHUMU (PAKTOPAMH 3/I0POB'S HACEJICHHS 1 BKIIOYAIOTh,
TOJIOBHUM YHHOM, JIOCTYII JI0 OYHUIIEHOI BOJAM, BUBE3CHHS CMITTsI, @ TAKOX CHCTEMHU
KaHaJTi3alii Ta OYUIIICHHS.

Pa3zom 13 BakiMHalli€l0, CaHITApisl HABKOJMIIHBOIO CepeoBUIlIa € (akTopom,
KU HaAWOINbIIe CHIPHUSB 3MIITHEHHIO TPOMAJCHKOTO 370pPOB’S B MHUHYJIOMY Ta
CHOTI'OJICHHI.

Onnak nmpuOIU3HO 2,5 MUIbsSIp/Ia JIIOJICH y CBITI BCE 1I€ HE MAlOTh JOCTYITY 10
HAJIC)KHUX CaHITApHUX YMOB. ¥Y 21 CTOJITTI ICHY€ BEJIHMKA KUIBKICTh JAHUX B PEKUMI
pEaNbHOTO Yacy, sIKI OMUCYIOTh PO3BUTOK MaHIEMIN, JOCATHEHHS TaKUX LLJIEH, SK
BUSIBJICHHS 1 MOHITOPUMHI MaHAEeMIi, OIliIHKa HaCIIIKIB, aHami3 e(EeKTUBHOCTI
KOPUTYBJIBHUX 3aXOJIB 1 IUIAHYBAaHHS BIJIMOBIIHUX CTpaTEerii KOHTPOJIIO. 3aBISKU
YCHIIIHOMY BIPOBA/KEHHIO Ta PO3rOPTAHHIO HOBUX TEXHOJOT1M HABAHTA)KEHHS Ha
CUCTEMY OXOPOHM 3J0pOB'S 3MEHIIUTHCS, II€ YMOXJIMBUTH CBO€YACHE BTPYyYaHHS
4yepe3 BUSBICHHS 3aroCTpeHHs a0o0 TOTIPIICHHsS CTaHy, IIBHJKY JIarHOCTHKY Ta
JIKyBaHHS TOIIIO .

UYepe3 HeeEeKTUBHICT, Yy CTPUMYBaHHI HOBUX 1H(EKIIHHMX 3aXBOPIOBaHb,
BOO3 3anpornonyBajia akTUBHUHN MIAXII A0 NPOPUIAKTUKH 1X HMUIIXOM MOKpAIEHHS
KOOpJIMHAIIT MK PI3HMMHU cekTopamu. [lnaHyBaHHs, sSIKE€ HaJa€ MPIOPUTET JOCTYITY
HaceJIeHHS 70 IHPPACTPYKTYPHU OXOPOHU 3I0POB’ s, € 3HAYYIIUM CITIOCOO0M OOpOTHOU
3 IHQEKIMIHHUMHA XBOpOOaMHU, OCKITBKHM BOHO CTBOPIOE YMOBH, HEOOXIIHI JJIs TOTO,
mo0 JKHUTTS JroAcH OyJio 3J10pOBHMM, YHHKAIOUHM TIOCEJICHh Yy CEpeIOBHINAX 0e3
BIJIMOBITHUX CaHITAPHUX YMOB.

[IponoBonbua Oe3neka, METOAU BEJCHHS CLILCHKOTO TOCIOAApCTBa, MPoOIeMu
HABKOJIMIITHBLOTO CEPEIOBHUINA Ta MpaBUIbLHE Xap4yyBaHHS TOB’s3aHI MK c0000 Ta
MalOTh BOKJIUBHH JIOBTO- Ta KOPOTKOCTPOKOBHIA BIUIUB Ha HABKOJMIITHE CEPEOBHIIIE,
3JI0pPOB’sI HACETICHHS, @ TAKOK KOHTPOJIIb 1 MPOdIIaKTUKY 1HPEKIIHHUX 3aXBOPIOBAHb.
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HPOPITAKTUKA IITAHIMHOI'O I'PUITY 3A JOIIOMOI'OIO
IHAKTUBOBAHUX BAKIIUH: ITOPIBHAHHSA EPEKTUBHOCTI
BAKIUH ITPOTH BIPYCIB H5N1 I H7N9 PI3HUX BUPOBHUKIB

Anmon Kauan, Onexcanop Mapmuniok
Hayionanvuuii ynisepcumem 6iopecypcie i npupoooxopucmyeanns Yrpainu, Kuis

Crajaxul ITalluHOTO TPHITY, OCOOJIMBO BUCOKOIATOTCHHUX IITAMIB, TAKUX 5K
H5N1, MaroTh 3Ha4YHHMI BIUIMB HA MTaxiBHUIITBO Yepe3 MAaCOBY 3aruOeib MTHI Ta
CyBOp1 OOMEKEHHS Ha €KCIOPT.

V¥ 2021 12022 pokax cBIT 31TKHYBcs He juiie 3 nanjaemiero COVID-19, a i 3
OC3MpEICACHTHIM PiBHEM 3aXBOPIOBAHOCTI HA MNTAIIMHUKA TPUI cepeil CBIMCBHKOT
OTHUI. 3a Il JIBa POKW HOBA, BXKE TPETSA 1 HAMAcoBillla XBWIS NTAIIMHOTO TPHITY
cripu4rHUIa 3aru0ensb abo 3HuieHHs O0mu3bko 200 MITBHOHIB CBIMCHKUX ITAaxXiB.
Oco06nHBO TOCTpakIanu Kpainu €Bponu, e 0yyno 3HUIeHO O0m3bko 90 MUIBHOHIB
rojiiB mruii. Y TOH ke yac B A3ii, e TpaAHIiiHO MpobOiieMa NTAIIMHOTO TPUITY €
0COOJIMBO aKTyaJIbHOIO, 3aBJISIKA aKTUBHIM BaKIIMHAIlI] KIJTbKICTh BUMAIKIB BUSBUIACS
BTPHUY1 MEHIIIOI0, HIXK Y €Bpori. Kutaii, sskuii € jigepom B po3po0ili HOBUX BaKIIMH Ta
BaKIMHAIIIT B I[IJIOMYy TMOcTpaxaaB HaiimeHie. Tak, y Kurai 3adikcyBanmu nume 1,3
MIJIbAOHA BUTIAJKIB 3aXBOPIOBaHHS, ToAl 5K y cyciaHix [liBnenniit Kopei Ta B'etHami
LIEH TMOKa3HUK csaras 14 1 15 MUIBHOHIB BIAIIOBIIHO.

3aTHICTh BIpYCy MYTYBaTd Ta MPUCTOCOBYBATUCA /10 HOBUX BHJIIB MiJABHUIIYE
iMoBipHIicTh noTeHIiHo1 nanaemii y CLIIA 25 6epesnst 2024 poky OyJio MOBiTOMIEHO
Ipo clajaX BUCOKOMATOIE€HOTO NTAIIMHOTO TPHUIy CEepel MOJouyHuX KopiB. Lle
BIIEpIIle, KOJIU BIpyC NTAIIMHOTO Ipumy OyB BusBiIcHU y BPX.

3Baxkaroun Ha JnocBig Kuraro, BakmuHallis € HaieEKTUBHIIIMM METOA0M
60poThOU 3 BipycoMm nramuHoro rpuny. Jns npodimaktuku I[1.I°. BUKOPUCTOBYIOTHCS
Pi3HI TUIIA BaKIIUH.

Cepen npoanainizoBaaHux, a 1e 6auko 500 BakIMH HaWOLIBIN YMCENbHA TPyIa
1HAKTUBOBaHI1 IIJILPHOBIPYCHI BaKIMHU, HACTyIHA Tpymna II€ XUBI BEKTOpPHI Ta
CyOOIMHUYHI BaKIIMHU

e moB’s13aHO 3 3200POHOIO0 HA BUKOPUCTAHHS )KUBUX BAKIIMH y OUTBIIOCTI KpaiH
cBiTy. Haif6inpl mommpeHuMH € came IiTbHOBIPYCHi iHAKTHBOBAHI BAKIMHHU. IX
MOMYJSIPHICT, OOYMOBIICHa HWXXYMMH BHUTPAaTaMd Ha BUPOOHUIITBO TMOPIBHAHO 3
IHIITUMH THUTTAMH Ta CHJIBHIIIOK IMyHHOIO BiITIOBI/TI0, TTONIPH MEBHI Hemoiku. Cepen
X HEJOJIKIB — 3HM)KEHHS IMyHOT€HHHUX BJIACTUBOCTEH Ta MOYKJIMBI 3MIHM €IITOIIB
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MiJ 4Yac IHaKTHBaLii Bipycy. TakoX IHaKTMBOBaHI BaKLMHHU MOTPEOYIOTHh OLIBIION
KUIBKOCTI BUX1JTHOTO 30y/THUKA, OCKIJTbKM BOHM HE 3/IaTHI 10 peIuUliKallii B OpraHi3mi
rocrmojiaps, 1o MoTpedye OUIbIIOT J03U JJIsI JIOCATHEHHSI aJeKBAaTHOI IMYHHOL
BIITIOBI/II.

Hapazi B €C no3BoieHa JHIIe OJHA BaKIMHA IMPOTH BHCOKOIATOTCHHOTO
nramuHoro rpumny (HPAI) — Nobilis AI HS5N2. Ognak 1 BakiiMHa Ma€ 3HAYHY
AHTUT€HHY BIJCTaHb BiJ IITaMy, 110 HUHI HUPKYI0€ B €C, 1 B eKCePUMEHTAIbHUX
yMOBax BUsIBHJIacs Hee(DeKTUBHOIO /IS 3arob0irans nepeaadi Bipycy. 3a mesxxamu €C
st BakiuHaiii nporu HPAI, cnpuumnenoro miarumamu HS, H7 abo ixHboro
KOMOIHAIII€10, Y TIOJIbOBUX YMOBaX BUKOPUCTOBYETHLCS KiJTbKa KOMEPI[IMHUX BaKIIMH.

Binbuiicte BakIMH MarOTh BEJIMKY AaHTUTCHHY BIJICTaHb BiJ HEN[OJaBHO
UpKYJIor04oro epponeiickkoro mramy gs/GD HPAIV H5N1 knaiiny 2.3.4.4b. Jlue
yotupu BakuumHu (Mefluvac H5NS, Vaxigen Flu 1 Duck H5-SRV vaccine®), yci 3
knanay 2.3.4.4b, MaroTh O6JM3bKy aHTHTeHHY BifcTaHb (MeHmie 2,4 AU). Ilorouna
BakimHa Nobilis Al H5N2, mo no3Bonena B €C, Mae BEeIMKY aHTUTEHHY B1JICTaHb BiJl
I[LOTO IITaMy, 110 POOUTH 11 HETOCTATHBHO €(PEKTUBHOIO JIJIs KOHTPOJTIO HOTO0 mepeiayi.
3 wmi€i mpuuMHU BapTO CHOKYCyBaTHCS Ha BaKIMHAX, SKI JEMOHCTPYIOTh MEHIIY
AHTUTEHHY BIJICTaHb JI0 ITaMiB Kiaimay 2.3.4.4b.

Husbkuii 3axucT, CHOPUYMHEHHA BEIMKOK AaHTUTEHHOKO BIJACTAHHIO MIXK
[ITaMaM# BaKIMH 1 IIUPKYJIIOIOYUMH BIpycaMu, MO>KHA KOMIIEHCYBATH PO3LIUPEHHIM
IMYHHOT BIATIOBIII IIJIIXOM BUKOPUCTAaHHS €(DEKTUBHUX aJ] FOBAaHTIB 1 BUCOKOAKTUBHUX
BaKIMH (HAINPUKJIAJ, BAKIUH 3 BUCOKMM BMICTOM IMYHOT€HHHUX KOMIIOHEHTIB) a0o
KOMOIHaIil BakIMH, 10 CTHUMYJIOIOTh TEPEBAXXHO TyYMOpAJbHUM IMYyHITET
(HampuKJaJ, IHAKTUBOBaH1 200 CyOOIMHUYHI BaKIIMHU) 3 BAKITMHAMH, SIK1 BUKJIUKAIOTh
KIITHHHY IMyHHY BIJIIOBib MPOTH KOHCEPBATUBHHMX CMITOMNIB (HAIPHKIAMI, »XHBI
BEKTOPHI BaKIIMHU ).

MynbTUBaJICHTHI BaKIMHM, M0 3a0€3MeYyloTh 3aXHCT OJHOYACHO MPOTHU
KUTBKOX IITaMiB 200 miaTumis, Takux sk HS 1 H7, HaGyBatoTs 0c001MBOT aKTyaIbHOCTI
B yMOBaxX HHUPKYJAMII Pi3HUX AHTUTECHHO BIIMIHHMX INTamiB. BOHH H03BONSIOTH
3HM3UTH KUTBKICTh HEOOXITHUX 103, CIIPOIIYIOTH rpadik BaKIIMHAIIT Ta MiHIMI3yIOTh
ctpec s nraxiB. Taki Baknuawm, sk Yeflu HS + H7 V3, Yeflu HS + H7 V5 1 Harbin
Trivalent Al Vaccine, mokaszanu eexkTuBHICTh IpoTH pizHUX mtamiB HS 1 H7, mo
IUPKYJIIOIOTH CepeJI MTUlli B €Bpori Ta A3ii.

MoHOBaJIeHTHI BaKIUHH 3a0€3MeUyI0Th CUIbHY IMyHOT€HHICTh, 3 BUCOKHMH
TUTPAMH aHTHUTLJI, 3 MEHIIIUM BIpyCHUM HaBaHTA)KEHHSM, HIXK TTOJIIBAJICHTHI BaKIIUHU.
Ile mo3BoJIsi€e AOCATTH TOTYKHOTO 1 CHENU(IYHOTO 3aXUCTy BiJ TMEBHOTO MITamy,
3MEHIIYI0YHM NOTpeOy B MiICHIIIOBAIbLHUX J103aX.
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[loniBaJIeHTHI BaKLMHHM, CBOEID YEpror, 3a0e3MeuyloTh OUIbII IIHPOKUN
3aXUCT, OCKIJIbKM BOHU MICTSITh aHTUT€HH KUIBKOX IITaMIB OJJHOYACHO, IO MiABHUIILYE
WMOBIPHICTh 3aXMCTy B yMOBax LMPKYJSLIi pi3HOMaHITHUX mTaMmiB. OAHAK, Opu
BUKOPUCTaHHI TMOJIBAJIEHTHUX BAaKIMH MOXE CIIOCTEPIraTUCA 3HMXKEHHS THUTPIB
AHTUTLI J0 KOXXHOTO KOHKPETHOTO MITamy, IO pOOHUTH iX MEHII €()EKTUBHUMHU Y
BY3bKOCTIPSMOBAHUX YMOBAX, ajie 3pyYHUMU ISl 30H 13 pI3HOMAaHITHUMU BaplaHTaMu
BIpyCY.

OTtxe, onTUMalibHA CTpAaTerisi BaKLMHALll MPOTH NTAIIMHOIO I'PUNy MOBUHHA
0a3yBaTUCh Ha aJanNTOBAHMX JI0 AaKTyaJlbHHX INTaMiB BakKlIMHAaX, a TaKOX Ha
CTaHJapTU3allli YMOB NPOBEACHHS JOCHIIKEHb JJI1 OTPUMAHHS TapMOHI30BaHUX
JaHUX 1100 €(PEeKTUBHOCTI, TPUBAJIOCTI 3aXUCTy Ta BIJIMBY Ha Pi3HI BUAM MTHUIII.
BukopucranHs MyJbTUBaJECHTHUX BaKLMH 3 €(EKTUBHUMU aJ1'FOBAHTAMH Ta BUCOKOIO
IMyHOTEHHICTIO JI03BOJISIE 3HAYHO 3HU3UTH PHU3HKU ClajaxiB cepejl MTaxiB Ta
MIHIMI3YBaTH MOXJIUBICTb nepeaayl iHQeKIii 10 Jroaei
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®AKTOPHU PU3UKY 3APAKEHHSA JIEITOCIIIPAMMU Y JIIOJAEH
Hazap I'aepuwyk, Onexcanop Mapmuniok
Hayionanvuuii ynieepcumem biopecypcie i npupoooxopucmyeanns Yxpainu, Kuis

Jlenrocnipo3 - roctpa iHdekIiiiHa XBopoOa 3 rpymnu 300HO31B, sika mnepedirae
3 TapsAYKOI0, 3arajbHOIO IHTOKCHKAIIEID, YPaXCHHSIM HHPOK, MEYiHKH, CEpIEBO-
CYJIWHHOi, HEPBOBOI CHCTEM, reMOpariuHuM CHHApoMOM. [IpuiiHATO BBa)KaTH, IO
NEepIIMM XTO BU3HAUMB JIENITOCHIPO3 € HIMEUbKHi Jikap Apnonbd Beitnb, 110
niarHoctyBaB y 4 monen (2 Bunagku y 1870p. 1 2 y 1882p.) «roctpy iHpeKUiiHY
XBOpOOy 31 30UIBIIEHHSAM CENEe31HKH, O>KOBTAHMIICID Ta HEPPUTOM» Yy MICTI
laitnens6epr, Himeuuuna.

[ndikyBanHs nenTocmipaMu BiIOYBAa€ThCS 4Yepe3 HEMONIKOIKEHI CIU30BI
000JIOHKH, TpaBMOBaHy a00 MailepoBaHy Hikipy. [HKyOatiitHuit nepioa, B O1IIIOCTI
BUMIAJKIB, 5-10 nHiB. ['oloBHUM pe3epByapoM 1HGEKIIIT B IPUPO/IL € IpiOHI TPU3YHH, a
oco0auBo nairrok cipuit (Rattus norvegicus). 3apakeHiCTh TaHOTO BUIY CTAHOBUTH BiJl
30 mo 80% B 3aneXHOCTI Bifl perioHy. /IuKi, CUIbCHKOTOCIIOAAPCHKI TBAPUHU TAKOXK €
BaXJIMBUM pe3epByapoM iHdekIlii. B ymoBax micra yacto JkepeaoM 1H(EKIIi Takoxk
€ 3apaxkeHi coOaku. JlemTocmipw 37aTHI BWIXKMBATH 3a OJIArOMPUEMHUX yMOB B
30BHIITHBOMY cepeloBuIll (Y BOI, IPYHTI), 3/1aTHI yTBOPIOBATH OIOIUIIBKY, B KOTPIH
PO3MHOXKYIOTHCS, @ TAKOXK MIEPEKUBATH 3aMOPO3KY.

Jlo mpodeciiiHux pU3MKiB y JIH0JIel MOYKHA BITHECTH Taki npodecii Ta poOoTu:

- [IpariBHUKH MOJIOYHUX, M SICHUX (hepM

- PoGiTHUKM  pPOCIMHHMX IUIAHTAIlil, J€ BHUPOINYBaHI KYyJIbTypH
noTpeOyIOTh 3HAYHOT'O 3POIISHHS Ta BOJIOT'OCTI (MajnHa, OaHAHH)

- Bononasu

- PoGiTHUKM KOMYyHaNBHHX MIAMPUEMCTB, IO MPALMIOIOTh 31 CTIYHUMU
BOJAaMH, B KaHaji3aril

- €repi, JTICHUKH, MUCITUBIT

- [pamiBHUKM prOHOT MPOMUCIOBOCTI

- 300BOIOHTEPH

Jlo pexpealiiHuX pPHU3UKIB, MOB’A3aHUX 3 BIAMOYMHKOM Ta O3OPOBJICHHSIM
JII0/IeH, MOYKHA BITHECTH TaKi BUIM CIIOPTY:

- Kasikiar

Binacepdinr, cam cepdinr
- Karannst Ha BOHUX JIIKaX, CKyTepax
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- Pu6Gonosis

- IInaBaHHs

- ITonroBanHs

HaiiyacTime oy 3apakaroThCsl BIJ pe3epBYapHUX XassiB (a caMe, I'pPU3YHIB)
yepe3 npamuil abo Henpsimuil kKoHTakT. LLlypu, B cBOIO yepry, yacto iHpIKYIOThCS BiJl
ceui xBopux cobak. Tomy BakmuHyro4uu co0ak 1 nOpo(diIaKTyroud B HHX
JENTOCHIPYPit0, MU MOMEPEIKYEMO 3apakeHHS IIyPiB 1, BIATOBIIHO, JIIOACH !

PROMOTING ONE HEALTH
THROUGH HALAL STANDARDS FOR EGGS AND DRY EGG PRODUCTS:
COMMITMENT TO FOOD SAFETY, PUBLIC HEALTH AND
SUSTAINABILITY

Dariia Mozoliuk, master degree student
Mariia Galaburda, Candidate of Biological Sciences, Associate Professor
National University of Life and Environmental Sciences of Ukraine
Email: dam21072002@gmail.com

The application of halal measures affecting international trade is not limited to
Muslim countries. Many non-Muslim majority countries are seeking to capitalize on
the growing global market for Halal products.

At the international level, the Guidelines for the use of the term “Halal” were
developed and adopted by the Codex Alimentarius Commission, an intergovernmental
body that sets food standards [1].

The Halal certificate is the only document that allows exporting food to the Arab-
Muslim world and confirms that certified products meet the requirements of Halal
standards based on the laws of Islam [2].

Exporting halal eggs to the Middle East can be a promising area of agricultural
production, as this country is a major importer of food products, especially those that
meet the requirements of Islamic norms. There are several large companies in Ukraine
that export abroad, such as Avangard Agroholding PJSC. The agricultural holding
received confirmation of the export of eggs and egg products that comply with the
Halal standard on February 25, 2019, and has this status to this day. The agricultural
holding has confirmed that it adheres to the high production standards demanded by
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the Muslim world, which has allowed AVANGARDCO IPL to significantly expand its
sales market in Ukraine and export markets in the Middle East, Africa and Asia [3].

To produce halal eggs, it is important to comply with certain requirements based
on Islamic norms and principles. Here are the main requirements for the production of
eggs that must meet Halal standards:

1. Poultry conditions - they must be kept in conditions that meet the
standards of humane treatment. They must be provided with sufficient space, clean
water and quality feed. Feed for chickens must be free-range.

2. The use of hormones is prohibited.

3. Hygiene and sanitary standards - all stages of production must be carried
out in compliance with high hygiene standards.

4. Prohibition of genetically modified organisms (GMOs) - no dietary
supplements containing genetically modified organisms or any other additives that
contradict Islamic principles should be used

5. The production facility must have a Halal certification, which confirms
that all stages of production (from poultry feeding to egg packaging) meet halal
standards.

6. Compliance with international standards - producers must also comply
with general international standards of food quality and safety [2].

The product - halal eggs - must meet the following requirements: the egg must
be free of blood impurities and absolutely clean, while a regular egg is allowed up to 7
percent contamination on the shell area. Such eggs - clean inside and out - is fully
sorted by the artificial intelligence of the automated line, as well as by a human who
checks and packages the products. The main requirements for the successful export of
halal eggs to the Middle East are to comply with the requirements of Halal certification,
quality standards, customs procedures, and documentation.

A halal system is defined as an organizational structure that includes
responsibilities, procedures, actions, capabilities and resources to ensure that products,
processes or services meet the stated objectives, i.e., the production of halal products.
Compliance with these requirements ensures that products will meet Islamic standards
and can be certified as halal. This is important for entering Muslim markets and
ensuring product safety and quality. n Islam, health encompasses both physical and
spiritual well-being, extending beyond faith preservation. Consuming unsafe food,
which causes physical stress and foodborne illnesses, contrasts with the positive impact
of halal cuisine on overall health [4, 5]. The halal food system is globally recognized
for its high quality, driven by religious principles that ensure strict hygiene and health
standards in production, manufacturing, and distribution. By enacting comprehensive

35



Proceedings of the International Conference “One Health: Social - C Hindeg it
Dimensions, December 3, 2024. — Kyiv: NULES of Ukraine, 2024

laws to protect life, Islam emphasizes health as a nuanced and interconnected concept,
aligning with the One Health approach [5, 6].
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MIKPOBIOJIOT'TYHI IOKA3HUKHU BE3IEYHOCTI M’SICA KYPUYAT-
BPOIMJIEPIB

Temsana Tapan, KaHIUIAaT BETCPUHAPHUX HAYK, JOLICHT Kadeapu
BETEPUHAPHO-CAHITAPHOI EKCIIEPTU3U
Anna Agponina, marictpanTtka
Kageopa eicienu meapun i xapuosux npodyxkmig im. npogh. A.K. Cxopoxoovka
Hayionanvnuui ynieepcumem oiopecypcie i npupoooxkopucmysants Yxpainu

M’sico KypuaT-OpoiiepiB € OJHUM 3 HAWMOMYJSPHINMX BHUAIB XapuyOBUX
MPOYKTIB TBAPUHHOTO TTOXOKCHHSI, sIK B YKpaiHi, TaK i B CBITI.

[le TOSICHIOETBCS TaKUMH iX OCOOJMBOCTSIMHU: BHCOKAa CKOPOCTHUTIICTH,
(dbopMyBaHHS TOCTATHHO BEJIMKOI MacH, a TAKOK BUCOKI MIOKA3HUKH SIKOCTI TIPOTYKTY.
Ane BomHOYAC KypdaTa-Opoisiepu € TOCUTh BUOATIIMBUM 1 YyTIWBHUM TiOpPHIOM, IO
Ma€ BHCOKUH PIBEHb PU3UKY 10 PI3KOTO 3HIKEHHS MPOAYKTUBHOCTI 1 MOSIBH
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3aXBOpIOBaHb. [laHi HeraTWMBHI SIBUINA BILUIMBAIOTh HA OE3MEYHICTH Ta SIKICTh M’sica
KypuaT-0poiiepiB, 30KpeMa MiKpOO10JOT1YHI MOKa3HUKH.

Memoro nocnimxenHs 0yJio BU3HaAYSHHs OPTaHONIENITUYHIX, MIKPOCKOIIIYHUX Ta
MIKpOO10JIOTTYHUX OKa3HUKIB M sica KypuaT-OpoiiniepiB Bupoouunrsa «Hama psday.

[Tix yac BU3HAYEHHS MIKPOOIOJIOTIYHUX MOKA3HUKIB MPOBOAMIMA JTOCTIIHKEHHS
Ha oOcimeHiHHs OakTepit poay Esherichia, Staphylococcus, Salmonella, Clostridium,
Listeria monocytogenes. Jlocmimkenna nposoguwin 3rigHo JCTY ISO 6579:2006
(MikpoOionoriss XapyoBUX MPOAYKTIB 1 KOPMIB AJig TBapuH. MeToauKa BUSBICHHS
Salmonella spp.), ACTY ISO 11290-1:2003 (MikpoOiosorisi XapuoBUX MPOIYKTIB 1
KOpMiB JUIsi TBapHH. | OpH30OHTAIBHHUI METON BUSBICHHsS Ta MiapaxyBaHHs Listeria
monocytogenes). JICTY 3143:2013 «M’sico ntutil. 3arajibHi TEXHIYHI YMOBWY.

Pezynemamu  O0ocniodicennsn. 3a OpraHoNENTHYHUMHU TIOKa3HUKAMU M SICO
KypuaT-OpoiiiepiB BiJIMOBIaJI0 YAHHUM HOPMATUBHO-TIPABOBUM aKTaM. 3a 30BHIIIHIM
BUTJIAIOM TYLIKA NTHUI Oyiau 100pe 3HEKPOBJIECHUMH, YMCTI, 0€3 3aJUIIKIB BMICTY
KUIICYHUKA Ta PEMPOJTYKTUBHUX OpraHiB. Y MaTpaHWX TYIIOK BHYTPIIIHS MOBEPXHS
Oyna yucra, 06e3 3rycTkiB kpoBi. ¥ OmnepenHs noHicTio BuaaneHo. lllkipa 6migo-
’KOBTOTO KOJILOPY 13 POXKEBUM BIATIHKOM, YHCTA, CyXa, HE 3aBITpeHa, O€3 MOAPAINH,
PO3pUBIB, TUISIM Ta CUHINB. [liIIIKIpHUI Ta BHYTPILIHIKA )KUP 0J11]10-KOBTOTO KOJIBOPY.
3anax BIaCTUBHM JOOPOSKICHOMY M’SICy MTHII, 0€3 cTOpoHHIX 3amaxiB. KicTtku 6e3
nepenomMiB 1 gedopmartiii. KoHcucTeHIis M’s30B01 TKaHWHM HIIIbHA, TIPYXKHA, TIPH
HATHUCKAaHHI SIMKa IIBUAKO BUPIBHIOETbCS. M’si30Ba TKaHWHA OJ1110-POKEBOTO
KOJIbODY.

Ilio dac Mikpockorii Ma3KiB-BiIOWTKIB TJIHOOKMX IapiB M s31B Kypuart-
OpotinepiB He OyJI0 BUSBICHO OaKTEpiid, 3 TOBEPXHEBUX IIApiB BUSBIISUIA MTOOMHOKI
HNajaudkd 1 Koku He Ourbmie 3—4 xmituH. ChifgiB po3maay M s30BOi TKAaHHMHU HE
BlJI3HAYAJIH.

3a pe3ynbTaTaMu MIKpOOIOJIOTIUHUX JOCTIIPKEHh HE OyJIo BHIUICHO
natoreHHux 6axrepiit, KMAD®ABM, KYO B 1 r cranoBuio He Oinpme 1074,

Omxke, 3a  pe3ylbTaTaMd  OPTraHOJECNTHYHUX,  MIKPOCKOMIYHUX  Ta
MIKpOOI1OJIOTIYHOTO JIOCHIKEHb M’SICO Kyp4arT-OpoiyiepiB BIANOBIAANIO BUMOTaM
CBIXKOTO Ta 0€3MEYHOr0 XapuyoBOTO MPOAYKTY.

Jliteparypa
1. JCTY 3143:2013 M’sico mtuii (TyIIKu). 3arainbHi TEXHIYHI YMOBH.

2. Haka3z MinictepcTBa arpapHoi MOJITHKH Ta MPOJOBOJILCTBA YKpaiHU
27 6epesns 2023 poky Ne 625. 3apeectpoBano B MinHicTepcTBi rocTuii Ykpaiau 05
KBITHS 2023 p. 3a Ne 580/39636. «Bumorn

710 OKpEeMHX MOKa3HUKIB SKOCTI JJIsl M'sica CBIMCHKOI MTHII
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AKICTb M’SACA 3A AEAKUX ITAPASUTAPHUX XBOPOb

Temana Tapan, KaHIUAT BETEPUHAPHUX HAYK, TOLICHT
Anna Agponina, marictpantka
Kagheopa cicienu meapun i xapuoeux npooyxkmis im. npogh. A.K. Ckopoxoovka

Hayionanvuuii ynisepcumem 6iopecypcie i npupoooxopucmysants Yxpainu

M'sico HaJIGKUTH JO OJHOTO 3 HAWBAXKJIMBIIIMX MPOIYKTIB XapuyBaHHS, SK
JDKEpEeNIo TOBHOLIHHUX OUIKIB, JKUPIB, MIHEPAJbHUX, EKCTPAKTUBHHUX PEUYOBUH 1
BiTamiHiB. [IpoTe 1HOMI BUHMKAIOTHh BUMAJKU 3HMXKEHHS HOTO SIKOCTI y 3B SI3KY 3
XBOpOOaMH TBapHUH, y.T.4. iHBa3iiHUMHU. OJTHUM 13 YMHHUKIB 3HUKEHHS 0€3MEYHOCTI
Ta SIKOCTI M’sica € KOHTaMiHAIlisl HOTr0 MIKpOOpraHizMaMH, SIKi MOXKYThb BHUKJIMKATH
TOKCUKOIH(]EKIIT Ta XapyoBi OAKTEPIOTOKCUKO3U Y JIIOIUHHU.

BpaxoByroun akTyaldbHICTh IIbOTO IHTAHHS, Memoilo JOCHIKEHb OyIo
BU3HAUCHHS SKOCTI CBUHUHHM, sKa HAAXOAWIa JO JepkaBHOI jaboparopii
BETEPUHAPHO-CAHITAPHOI E€KCIEePTU3U arpomnpoaoBoipyoro puHKy M. Illoctka
CymMcbKoi o6acTi yrpoaoBx 8 micsiis 2024 p.

[TponykTu 3a00t0 cBuHEed HaaxoasITh Ha IIIOCTKMHCHKUI arpomnpoa0BOIBYHI
PUHOK TIPOTATOM yChOTO POKY, HalO1IbIIEe MTPOAYKTIB 320010 Peai3yeThCsl Y BUXIIHI
Ta TEpPeJCBITKOBI JHI. M'sco juis peamizallii mepeBaXHO HAIXOIUTh 13 OCOOMCTHX
celsHChbKuX rocrogapcTB CyMChKOi 001acTi.

JlocnipkeHHs CBUHUHU TPOBOIWIM 3TITHO YMHHUX HOPMATHUBHO-TIPABOBUX
akTiB. Ilim yac mpoBeneHHS 1HCTICKTYBaHHS M’sica Ta BHYTPINIHIX OpraHiB 3a0i1iHUX
TBapWH 3a MEpiojl JOCIIDKCHHS 1H(PEKIINHUX XBOpPOO HE BHUSBIICHO, TPAILISIUCS
BUIIAJIKU €X1HOKOKO3Y Ta METACTPOHTLIIbO3Y.

3a pe3ynbraTaMu TPOBENCHOTrO iHCHEKTyBaHHs criBpoOiTHUKamMu JIJIBCE
arpomnpoA0BOJILYOT0 PUHKY OyJi0 BUSBIEHO 49 BUMAIKIB €XIHOKOKO3Y Ta 67 BUIAIKIB
METaCTPOHTUTHO3Y 13 Hociimkenux 3471 tym.

Opnep>kaHi AaHi TOCTIIKEHb CBITYATh MPO TE, 110 OPTaHOJIENTHYHI MOKAa3HUKU
CBUHUHU 3a PI3HUX CTYIEHIB 1HBa31i MOTIPIIYIOTHCS 3aJE€KHO BiJ IHTEHCHUBHOCTI
iHBa3yBaHHS. Y CBHHEW 3a HM3bKOi €XIHOKOKO3HOI Ta METaCTPOHTLIHO3HOI 1HBa3ii
M’SCO 3a OpPraHOJCNTHYHUMHU ITOKa3HWKAMH BIJIIOBIIAI0 HOpMi. 3a CEpeIHBOTrO
CTYTICHS iHBa31i CBUHMHM 30y THUKAMH €XIHOKOKO3Yy Ta METACTPOHT1IHO3Y M SCO MaJIO
MPYKHY KOHCHUCTEHIIIIO, M’SICHUH OyibHOH MaB cIa0KO BHUpPAXKEHUH apomaT Ta
HE3HAayHE TTOMYTHIHHS, a 32 BUCOKOTO CTYIEHS — M sCO OyJI0 TEeMHO-UYE€PBOHUIN KO,
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3aJ10BUJIbHE 3HEKPOBJIEHHS,0yJIbIOH HE apOMAaTHUIN 1 MyTHH, )KUPOB1 KYJIBKU PI13HOTO

po3Mipy.

Pe3ynpTatn n1abopaTOpHUX JOCHIIKEHb BKa3yIOTh Ha Te€, IO 3a HU3BKOIO
CTYIIE€HS YPa)KE€HHsI TBAPUH 30yJIHUKAMU METAaCTPOHTUIBO3Y Ta €XIHOKOKO3Y, XIMIYH1
MOKa3HUKHU (peakilis Ha MepoKcuaasy, 3 Mili cyibdharom, pH) Mm’saca BIANOBIAAIOTH
CBDKOMY M’ICY, 32 CEPEIHBOTO 1 BUCOKOT'O — M’ SICY CYMHIBHOI CBI’KOCTI.

OTxe, 3a cepeaHbOi Ta BHUCOKOI 1HTEHCHBHOCTI  €XIHOKOKOBO1 1
METaCTPOHTUILO3HOI 1HBa3li OpPraHOJIENTUYHI Ta XIMIYHI TOKa3HUKUA M’sica
BIJIMOB1/IaI0Th CYMHIBHIM CBI’KOCTI.

3AKOHOJABCTBO €BPOIIEHCBKOI'O COIO3Y IIOJ10 'MO

Onvea AKybduak, NOKTOp BETEpUHAPHUX HAYK, TTpodecop
Temana Tapan, kanaUIaT BETEpPUHAPHUX HAYK, TIOLICHT
Kagheopa cicienu meapun i xapuoeux npooyxkmis im. npogh. A.K. Cxopoxoovka
Hayionanvnuti ynisepcumem biopecypcie i npupoooxopucmyeanHs Yxpainu

Email:olga.yakubchak@gmail.com; ttaran@ukr.net

I'enetnuno moaudikosani opradizmu (I'MO), sk BU3HAYEHO Y 3aKOHOJIaBCTBI
€porneiickkoro Corsy (€C) — opranizmu, reHetuuanii matepian (JJHK) skux Oys
3MIHEHHH y cIocid, He MOXKJIMBUM 3a MPUPOJHUX YMOB Yepe3 CraproBaHHsS 1/a00
OpPUPOIHY pekomOiHamiro. HaWOimpll NOMMPEHUMH OpraHi3MaMH, SKi OyiH
TeHETHYHO-MOAM(IKOBaHI 1 KOMEpIlialdi3oBaHI € POCIMHH, a OCHOBHOI METOIO
Moaudikallii Oyu TOJIEPaHTHICTD O MECTUIUIIB 1 CTIUKICTh 0 MIEBHUX BUIB KOMaX-
[IKITHUKIB.

Mertoro Hamoi poboTu OyB aHalli3 OCHOBHMX HOPMATHBHUX NOKyMeHTIB €C
mono I'MO.

HeoOxigHo 3a3HaunTH, 10 3acTocyBaHHsA TexHojorii I'MO  cyBopo
perymoerscss 'y €Bpomeiicbkkomy Corozi (€C) 1 a1 1mporo po3poOsiecHa 3HAYHA
KUTBKICTh HOpPMAaTUBHHUX JOKyMeHTIB. MeToro 3akononaBctBa €C ctocoBHo MO €:

- 3aXHCT 3J0pOB’S Ta HABKOJHIIHBOrO cepepoBuia. I'MO abo mnpoayktu
BUPOOJIEH]I 3 HUX MOXXYTh TocTadaTucs Ha puHOK €C 3a YMOBU OTPUMaHHS JTO3BOITY
(aBTOpm3aii) 3rigHo nponeaypu €C, sxa 6a3yeThCs Ha HAYKOBiH OIIIHITI PU3HKIB BiJ
reHHo-mMoaudikoBanoro (I'M) mpoaykTy Ui 310pOB’S Ta HABKOJIHUIIIHBOTO
CEPEIOBUIIA;
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- TapaHTyBaHHS BUIBHOrO mepemimieHHs Oe3neuynux I'M mponykris. Ilicns
aBropu3anii ['M nmpoyKT MOe MoCcTaBisATUCA Ha Bech puHOK €C 1 nmepeminryBaThCs
Bcieto Teputopiero €C.

OCHOBHI HOPMAaTHBHI IOKYMEHTH, 51Kl CTOCYIOTbCS BCIX aCIEKTIB 3aCTOCYBaHHS
I'MO B €C, Oynu po3po6:eHni 1 npuiinari B nepioa 2000 no 2003 poku.

1. HupextuBa 2001/18 €C [1] okpeciroe MPUHIMIN | PETYIHOE HABMHUCHHIMA
Bunyck [ MO B HaBkonuiiHe cepenoBuile B €C. MeToro AUPEKTUBHU € 3aXUCT 3J0POB’ s
JIOJVHY 1 HABKOJMIITHBOTO CEPEIOBHINA HA eTari HaBMUCHOTO nmotparuisiaas [ MO B
HABKOJIMIIIHE cepefoBuile. [[upexkTuBa perysmtoe:

- exkcrmepuMeHTanpHe TmoTparisiHHd [MO B HaBKOJNMIIHE CEpEIOBHUIIEC
(manpuknan, kynbtuByBaHHSA [ MO mia yac mojibOBUX BUIIPOOYBaHb);

- komepiiiHe mnoctadanHs ['MO Ha puHOK (HAmpuKIan, KOMEpIliiiHe
nomwupenas ['M HacinHs, iMmnopt a6o Tpanchopmaitis I'M 3epna B €C).

2. Pernament 1829/2003 €C [2] okpeciioe NPUHIMIN 1 PETYJIFO€ TOCTAaYaHHS
NPOJYKTIB XapuyBaHHs Ha puHOK €C, ki MicTATh a00 BupoOieni 3 [MO. 3abe3neuye
3arajbHl pPaMKW PEryJIIOBaHHS MPOAYKTIB XapuyBaHHs 1 kopMmiB B €C. Meroro
BKa3aHoro Pernmamenry e:

- 3aXMCT 3[0pOB’sl JIOJEH 1 TBAPUH LUIIXOM BBEJIEHHS OLIHKHM PU3UKIB 3T1JHO
HalBUILMX CTaHJApTIB MepeA THUM, K MPOIYKTH XapuyBaHHS 1 KOpMH OyayTh
[OCTAa4YaTUCS HA PUHOK;

- 3a0e3Me4YeHHs TapMOHI30BAHOIO, €(PEKTUBHOIO, IPO30POI0 MPOLEAYPOIO
OIIIHKM PU3HUKY 1 OTpUMAaHHs 103BoTy JUIsi ['M IIpoIyKTiB Xap4uyBaHHsI 1 KOPMiB;

- TapaHTYBaHHS YITKOTrO MapKyBaHHsS ['M MpoayKTiB XapuyBaHHS 1 KOPMIB JIJIst
TOTO, 1100 JTaTH MOKJIUBICTH CTIIOKMBa4YaM 3po0OUTH iHPopMOBaHUH BHOIP.

Cnmcok Jgirepatypu

1. Hupextusa €spomneiickkoro [lapmamenty No2001/18/€C [Enextponuuii
pecypc]. — Pexxum moctymry: https://zakon.rada.gov.ua/laws/show/984 011-01#Text
2. Permament €C Ne1829/2003 mo reneTHdHO MOAM(BIKOBAHUX MPOTYKTAX

Ta KopMax [Enextponnuit pecypc]. — Pexxum nocrymy:
https://zakon.rada.gov.ua/laws/show/984 007-03#Text
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BIIJIUB TEPMIHY 3BEPITAHHSI MEJIIB HA HOTI'O SIKICTh
Temana Tapan, xanauaaT BETEPUHAPHUX HAYK, JTOLIEHT,
Anna Agponina, marictpantka
Kagheopa cicienu meapun i xapuogux npooyxkmis im. npogh. A.K. Ckopoxoovka,

Hayionanvnuii ynisepcumem diopecypcie i npupoooxopucmyeanHs Yxpainu

Men — Xap4yoBHWH TPOAYKT, SIKHA XapaKTEPU3YEThCS PAAOM KOPUCHHUX IS
3J10pOB’s JIFOJAMHY BJIACTUBOCTEH 1 Ma€ TPUBAJIUI TepMiH 30epiraHHs. AKTyalbHUM €
MUTAHHS 11010 30€PEKEHHS WX BIACTHBOCTEH Yy MIPOIIECi TPUBAIOTO 30epiraHHs.

Merta — AOCHIAWTHA JEAKl TOKa3HUKH SIKOCTI MMy BIAIMOBIIHO 10 PI3HUX
TepMiHIB 30epiranfs. JlocCiipKeHHS MPOBOAWIMA B yYMOBax Kadeapu BETEpUHAPHO-
CaHITapHOI eKCIEePTH3H 1 YKpaTHChKOI JabopaTopii sikocTi 1 6e3neku npoaykiii AITK
srigao JACTY 4497:2005 «Men natypanbHuil. TexHiuni Bumoru». Tpu pi3HUX BHIU
MEIIB JOCIIIKYBAK yepe3 KOKHUX 6 micamiB. JJociaimkyBanu Me, sikuid 30epiraBcs
IIPOTATOM IIIECTH MICSIIIB, OJTHOTO 1 JIBOX POKiB. BH3Ha4amm BMICT BOJIHU, JiacTazHe
YHUCJI0, KUCIIOTHICTh, BMICT T1IPOKCUMETIIIDYPDYPOITY.

3a pesynbTataMH MPOBEACHUX AOCTIIHPKEHb HAMH BCTAHOBJIEHO, IIO0 MacoBa
YyacTKa BOJU y MeJll Mij yac 30epiranss 3meHmmiaca (y nepiiiit mpo0di 6yno 16,4%,
ctaso 16%, y npyriii npo0i1 BianosigHo — 19,4% 1 17,6%, y tpetiii — 16,2% 1 15,4% );
JiacTa3Ha aKTUBHICTh TaKOX 3MeHIunacs (y nepimiid mpo6i 3 13,9% no 8%, y npyrii
— 3 10,9% no 6,5%, y tpetiit — 3 17,9% no 13,9%); xucinoTHicTh 30inbIImIacs (y
nepiriit mpo6i 3 10 mo 25, y apyrii — 3 25 no 42, y tpetii — 3 20 go 34); BMICT
rigpokcumetundypdypoiry 30umbmuBces (y nepuriit —3 15,6 no 20,2, y apyrii —3 11,3
1o 14,9, y tpetiit —3 4,1 1o 4,4).

OTxe, fAKICHI TIOKa3HMKW MeAy 3MIHIOIOThCS miag 4ac 30epirands. Boxwu
3aJIeKaTh BiJl YMOB HaBKOJIHUIITHEOTO CEPEIOBHIIA, 32 IKUX OYJI0 310paHo Mel, ClIoco0y
30epiraHHs, Tapy y SKii BiH 3HAXOAUTHCS, a TAKOXK B BUIY MEIOHOCHUX POCIHH Ta
yacy 300py.
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PROBIOTIC’S IMPACT ON THE DIVERSITY OF THE INTESTINAL
MICROBIOTA OF BROILER CHICKENS

Artem Vivych, Olha Yakubchak, Hanna Kozlovska, Mariia Galaburda

National University of Life and Environmental Sciences of Ukraine (NULES), Kyiv,
Ukraine

Email: annakozlovska@i.ua

The intestinal microbiota plays a crucial role in maintaining host health by
modulating several physiological functions, including nutrition, metabolism, and
immune defense. Digestion is closely linked to the gut's normal microbiota, which
enhances feed digestibility and serves as an effective barrier against many pathogens,
providing significant protection against alimentary infections [1, 2]. The intestinal
microbiota in chickens comprises hundreds of microbial species. Microbial
populations vary quantitatively and qualitatively across different intestinal segments,
with the highest bacterial concentrations in the caeca due to optimal growth conditions
for various microorganisms [3]. Alpha-diversity indices are essential tools for
evaluating microbial community complexity and health, helping researchers identify
microbiota changes, assess influencing factors, and develop strategies for maintaining
or restoring microbial balance. This study aimed to investigate the effect of the
probiotic "TIMM-P" on the diversity of caecal microbiota in broiler chickens.

Materials and Methods

The study involved 100 Cobb 500 broiler chickens, divided into control and
experimental groups (50 day-old chicks each). The chickens were fed a balanced
compound feed containing essential nutrients, vitamins, macro- and microelements,
with 24/7 access to food and water. The experimental group also received the probiotic
"TIMM-P" (TU U 10.9-00419880-136:2017), a complex of various lactic acid and
bifidobacteria species isolated from healthy poultry intestines: Bifidobacterium
gallinarum, Lactobacillus plantarum, Lactobacillus rhamnosus, Lactobacillus
paracasei ssp. paracasei, Bifidobacterium pullorum (manufactured by the Institute of
Food Resources, NAAS, Kyiv). Samples of caeca with contents were collected on days
14, 28, and 42 of the experiment. DNA was extracted using the PureLink Microbiome
DNA purification kit (Invitrogen, USA), and library preparation was performed with
the 16S barcoding kit 1-24 (Oxford Nanopore, USA) for amplifying 16S rRNA gene
regions and barcoding samples. Libraries were purified using NucleoMag NGS Clean-
up and Size Select magnetic beads (Macherey-Nagel, Germany) before metagenomic
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sequencing on an ONT MinION device (Oxford Nanopore, USA) equipped with Spot-
on Flow Cell R9.4.1. DNA concentrations were measured with a Qubit v.3 fluorometer
and purity was verified spectrophotometrically. Sequencing data (2.44 million raw
reads) were processed with Guppy 6.1.7, and taxonomic classification was conducted
using EPI2ME Desktop against the nchi_16s_18s database.

Results

Based on 16S rRNA sequencing, 11 bacterial phyla were identified in the control
group and 13 in the experimental group. Firmicutes, Proteobacteria, and Bacteroidota
were the most prevalent across all samples.
On day 28, bacterial concentrations in the caeca of the experimental group increased
significantly for Acidobacteria, Cyanobacteria, Actinobacteria, and Bacteroidota by
53%, 91%, 84%, and 48%, respectively, compared to the control. On day 42, the
intestinal contents of the experimental group had higher prevalence of Aquificae,
Bacteroidota, Balneolaeota, and Candidatus Melainabacteria, exceeding the control
group by the absolute number of microorganisms by 63%, 41%, 92% and 63%.

In the control group, the dominant bacteria on day 14 were Firmicutes (96.41—
99.44%), Proteobacteria (0.85-3.52%), and Actinobacteria (0.02-0.21%). On day 42,
the microbial community shifted to 84.02-93.6% Firmicutes, 4.48-31.47%
Bacteroidota, and 0.96-3.44% Candidatus Melainabacteria. In the experimental
group, on day 14, the dominant bacterial populations were Firmicutes (99.44-99.94%),
Proteobacteria (0.13-0.47%), and Actinobacteria (0.12%). After 42 days from the
beginning of the experiment, significant changes occurred in the structure of microbial
colonization of the chickens' cecum. The content of Firmicutes and Proteobacteria
decreased: the former amounted to 78.39-79.7%, the latter - 0.31-0.38%. The content
of microorganisms belonging to the phyla Verrucomicrobia also decreased - 2.78%,
Deferribacteres - 0.25-0.75% and Lentisphaerae - 0.15-0.33%. The relative content of
Bacteroidota increased significantly to 13.17%-19.17%.

The microbiocenosis of poultry ceacum both the control and experimental
groups was characterized by significant taxonomic diversity. It was more pronounced
in the chickens of the experimental group that received the probiotic. The Shannon
index in the experimental group of chickens, on day 28 from the beginning of the
experiment, was increased by 17.42% compared to the control, and on day 42 - by
0.5%.

The analysis of the live weight of broiler chickens at different stages of the study
showed that at the initial stages there was no statistically significant difference between
the control and experimental groups, in particular, the weight of daily chickens
averaged 45 g. However, at 28 days of age, the live weight of the experimental group
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exceeded that of the control group by 3.3% (p<0.05). At 42 days of age, a similar
advantage was observed (by 3.3%).

Conclusion

The increase in the Shannon index in the experimental group indicates that the
probiotic "TIMM-P" promotes the diversity of microflora, ensures a balanced
distribution of beneficial microorganisms, and minimizes the risk of pathogenic species
dominance. This phenomena caused by the probiotic will contribute to more intensive
growth and development of chickens, ensure proper immune status, and efficient use
of feed.
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YERSINIA ENTEROCOLITICA IN MINCED MEAT:
MODEL TESTING WITH SHINY RRISK
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Mariia Galaburda?

!German Federal Institute for Risk Assessment (BfR), Berlin, Germany
?National University of Life and Environmental Sciences of Ukraing,
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The One Health approach, which integrates the social and scientific aspects of
food safety, is essential to addressing public health risks posed by zoonotic pathogens.
For example, in 2023, Yersinia enterocolitica ranked as the fourth most reported
zoonotic agent in humans within the European Union, accounting for 97.7% of
confirmed yersiniosis cases [1]. This pathogen, often linked to the consumption of
contaminated meat products, highlights the critical need for such an integrated
approach to mitigate significant public health challenges.

Method and approach

The web application shiny rrisk [4] — an application for quantitative stochastic
exposure- and risk modeling, documentation, and automated reporting; developed by
BfR — was applied in a case study focusing on Y. enterocolitica contamination in
minced meat [2]. This case study utilized a modular process risk model (MPRM) [3]
to simulate contamination dynamics during product processing and storage.

The development case studies allowed testing the logic of the tool and
developing it further. It also provided data on the their degree of relevance according
to a specific context, attribute assessment methods and challenges linked to specific
modeling techniques. The information was part of an iterative process of framework
development and relevant feedback was included in the expert opinion elicitation
processes. The operability of the shiny rrisk web application was validated using this
case study. The case study was selected to perform quantitative microbial risk
assessment (QMRA) to evaluate the contamination dynamics of minced pork and
thereby validate the feasibility, operability and usefulness of the web tool.

Results

General overview of the shiny rrisk tool framework. The web application shiny
rrisk tool is freely available online [4]. The shiny rrisk application is developed
explicitly for risk analysis. Particular attention is paid to the enhanced documentation
needs, and the reproducibility of the exposure and risk models created. Shiny rrisk
provides a graphical user interface and user guidance for model development and
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documentation. In addition, an automatic report for the model can be generated to
discuss the results and structure of the model. The models created in shiny risk are also
saved in a non-proprietary format (.json).

Monte Carlo methods are used for modeling, and so-called 2D Monte Carlo
simulations can also be carried out. In this way, variable and uncertain variables of the
model can be examined separately.

Use of shiny rrisk is free of charge. The software will be made available as open
source in the near future. It will then also be possible to run own instances of shiny
rrisk on own server infrastructure.

Case Study Simulation. The original model computes the distribution of the
possible amount of pathogenic Y enterocolitica cells in minced meat packages based
on the initial contamination level on pig carcasses, decontamination factor, and safe
limit for consumption considering various stages of the farm-to-fork chain. It was
simulated with Monte Carlo techniques (100,000 iterations) using the proprietary
@Risk software [5], which is an Excel add-on.

We improved the original model by replacing the deterministic microbial growth
models with the corresponding stochastic growth models, in this case the Yule-Furry
process (see also [6]). We also found that the temperature dependence of microbial
growth rate can be better described by a simple exponential relationship rather than the
usual Ratkowsky model [7]. We were also able to show that complex model
expressions of the original model can be displayed in shiny rrisk.

In shiny rrisk, the model is represented as a directed acyclic graph, where each
node of the graph represents a small aspect of the model. For each stochastic node of
the model, the distribution (pdf and cdf) is calculated and also displayed graphically.
In addition, correlations between these partial variables of the model can be examined.

Conclusion

The shiny rrisk allows broader application of models and risk assessment results
but requires its validation in the wider community. Guidance on how to perform the
evaluation and how to report the outputs of the evaluation to decision makers also
needed.
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The One Health (OH) concept seeks to balance and integrate human, animal, and
ecosystem health through comprehensive strategies, including surveillance, risk
assessment, policy implementation, and intersectoral governance. This study focuses
on the economic analysis of legal frameworks underpinning the OH approach,
particularly in the Ukrainian context, while incorporating international best practices
[1, 2, 3]. The objectives include identifying effective economic analysis methods to
optimize legal support for OH policies and proposing strategies that align with the
principles of sustainable development and public health.

Research Objectives and Methodology The primary aim is to develop a
framework for the economic evaluation of legal instruments that facilitate OH policies.
The study employs interdisciplinary methods, including economic and legal analytics,
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welfare economics, cost-benefit analysis, and risk analysis. These approaches are
essential for formulating effective legal norms and administrative regulations that
promote human, animal, and environmental health.

Key Findings The OH concept has evolved significantly, gaining prominence
in the wake of challenges such as zoonotic diseases, antimicrobial resistance, and
climate change. Historical milestones, such as the Manhattan Principles (2004) and the
Berlin Principles (2019), have shaped modern OH practices. However, the COVID-19
pandemic underscored the urgent need for robust OH frameworks to address emerging
health risks [2].

The study highlights the importance of integrating environmental considerations
into OH policies, as exemplified by the European Green Deal and associated strategies
like the EU Biodiversity Strategy and the Farm-to-Fork Strategy [4]. These initiatives
emphasize the interdependence of health systems and sustainable development goals.

Legal support mechanisms often face challenges, including: 1) cost-benefit
trade-offs (overestimation of regulatory benefits or underestimation of compliance
costs can hinder effective implementation); 2) sectoral conflicts (competing priorities,
such as agricultural productivity versus environmental sustainability, complicate
policy alignment); 3) regulatory tools (ineffective or contradictory legal instruments,
exacerbated by lobbying and corruption, undermine policy objectives).

To address these challenges it was proposed

- Develop optimization models for administrative and legal regulation that
minimize public costs while maximizing societal benefits.

- Enhance interdisciplinary collaboration to ensure the relevance and efficacy
of legal norms.

- Incorporate comprehensive risk assessments into regulatory frameworks,
leveraging tools like the Agriculture Human Health Micro-Economic (AHHME)
model for cost-benefit analysis [5].

Conclusions. Economic analysis is a key tool for enhancing the legal support of
OH policies. By aligning legal frameworks with economic efficiency and sustainable
development principles, policymakers can strengthen public health systems, mitigate
risks, and promote resilience against global health challenges. Future research should
focus on refining methodological tools and adapting international best practices to local
contexts, ensuring that OH policies are both effective and equitable.
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The ongoing war in Ukraine has significantly impacted the country’s health
systems, including veterinary and public health capacities, which has posed a
substantial challenge to the implementation of a resilient One Health approach. This
abstract presents a comprehensive overview of the strategic activities supported by the
World Health Organization (WHO) in Ukraine to address these challenges and
strengthen the One Health framework, focusing on multisectoral collaboration, disease
prioritization, capacity building, and public health interventions.

Ukraine, currently engaged in an active conflict since February 2022, has faced
range of challenges in maintaining national health systems. These challenges include
limited financial resources, the displacement of healthcare professionals, and a
depletion of human capital in critical sectors such as veterinary and public health.
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Despite these, WHO has continued to collaborate with national authorities to reinforce
Ukraine’s efforts to integrate a One Health approach, which recognizes the
interconnectedness of human, animal, and environmental health. In this context, the
WHO has been instrumental in facilitating policy development, disease prioritization,
and public health campaigns to mitigate health risks associated with zoonotic diseases.

Methods. In November and December of 2021, WHO conducted a Joint
External Evaluation (JEE) of Ukraine’s core capacities under the International Health
Regulations (IHR). One of the four overarching recommendations from the external
evaluation was the urgent need to adopt and implement a comprehensive One Health
approach across all governmental sectors. This report highlighted the necessity for a
multisectoral coordination mechanism to address health risks, particularly zoonotic
diseases, through a collaborative approach involving multiple ministries and
agencies [1]. Following the escalation of the war in 2022, WHO adjusted its approach,
ensuring that both emergency response and programmatic actions remained in focus.

To operationalize these recommendations, WHO and national partners
conducted a zoonotic disease prioritization exercise using the CDC's prioritization tool.
This tool facilitated the engagement of experts across human health, animal health, and
environmental health sectors to assess the risks posed by various zoonotic diseases. In
March 2023, ten zoonotic diseases were identified as posing the highest threat to human
and animal health, including zoonotic influenza, anthrax, and rabies. This prioritization
provided a strategic framework for subsequent interventions [2].

Results. Rabies was identified as a particularly pressing issue due to its
prevalence in Ukraine’s animal populations and its potential to cause human deaths.
Given the ongoing war, effective rabies control was viewed as an entry point for
multisectoral collaboration. In 2023, WHO organized an intersectoral rabies
conference in Lviv, engaging national and international experts in a dialogue on the
challenges and strategies for rabies elimination. As a result, a national rabies
elimination strategy and operational plan were developed, with the goal of eliminating
rabies in Ukraine by 2030. The strategy emphasized coordination across sectors,
improving surveillance systems, public education, and enhancing the capacity for
rabies prevention and control [2].

From a capacity-building perspective, WHO supported veterinary professionals
through the provision of practical training on PCR diagnostics for rabies. A series of
four-day workshops were conducted across all regions of Ukraine, training over 80
veterinary laboratory staff on PCR-based rabies diagnostics. This initiative was aligned
with efforts to update national regulations, including the Ministry of Agrarian Policy’s
outdated guidelines for rabies diagnostics.
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WHO and national partners launched an extensive communication and
awareness campaign, targeting the general public with educational materials on rabies
prevention and treatment. This included the distribution of posters with QR codes
linking to information on vaccination services for both humans and animals. A
children's drawing contest was organized to engage young audiences, fostering
awareness of rabies and responsible animal handling practices.

Discussion. The implementation of a resilient One Health approach in Ukraine
has required adaptation to the current war context, with a focus on addressing the urgent
challenges of zoonotic disease control, particularly rabies. The development of a
national rabies elimination strategy for 2030, in collaboration with various
stakeholders, highlights the importance of intersectoral coordination, public health
education, and capacity building. Despite the ongoing conflict, WHO’s collaboration
with national authorities has facilitated the continued implementation of One Health
principles, demonstrating the effectiveness of multisectoral partnerships in addressing
complex health challenges.

WHO aims to ensure the sustainability of the One Health approach by working
closely with academic institutions to integrate One Health into curricula for public
health and veterinary students [3]. The pilot of the "One Health " game tool, developed
in collaboration with NUBIP (National University of Life and Environmental Sciences
of Ukraine), represents a novel educational initiative to engage students and
professionals in understanding the dynamics of One Health. The game, along with
other educational tools, will be essential in fostering a new generation of professionals
equipped to address the health challenges of the future.

Conclusion. The WHO’s ongoing efforts to support Ukraine in implementing a
resilient One Health approach underscore the importance of multisectoral collaboration
in addressing zoonotic diseases and other health risks. By prioritizing zoonotic
diseases, building national capacity, and promoting public awareness, WHO and its
partners are working to mitigate the impacts of the war on Ukraine's health systems
while reinforcing long-term strategies for disease prevention and control. The
integration of One Health into national policy and academic curricula will further
strengthen Ukraine’s resilience to future health threats.
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STATENS SERUM INSTITUT: JOURNEY OF A PUBLIC HEALTH
INSTITUTE BECOMING A ONE HEALTH INSTITUTE

Dr. Pikka Jokelainen
Statens Serum Institut

Statens Serum Institut (SSI) has undergone a transformative journey, evolving
from a traditional public health institute to a formally recognized One Health Institute.
This shift is centered on integrating human, animal, and environmental health within
SSI’s core research and preparedness strategies. The presentation will explore the
social dimension of One Health at SSI, showcasing how interdisciplinary
collaboration, spanning public health, veterinary science, and environmental sectors,
has redefined organizational priorities and outcomes. By reflecting on this transition,
this abstract outlines the challenges, successes, and lessons learned in creating a
multidisciplinary One Health approach within a public health institute.

One Health, which emphasizes the interconnection between human, animal, and
environmental health, has gained increasing importance, particularly with the
recognition of emerging zoonotic diseases and antimicrobial resistance (AMR). At SSI,
the formal adoption of One Health occurred in 2020, following years of cross-sectoral
research and disease management. This shift has fostered greater collaboration across
disciplines, enhancing the institute’s ability to address complex health issues such as
zoonoses, AMR, and environmental health threats. One notable example is the Danish
Veterinary Consortium (DK Vet), where SSI, in partnership with the University of
Copenhagen, assumed responsibility for veterinary preparedness functions in
Denmark. This collaboration highlights the synergy between human and animal health,
with shared laboratory practices and harmonized methodologies enhancing
preparedness for infectious disease outbreaks [1].
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The One Health initiative at SSI is underpinned by its dual mission of public
health protection and research excellence. While SSI continues its long-standing role
in infectious disease control and preparedness, the One Health framework has brought
greater clarity to its approach by explicitly linking the health of humans, animals, and
the environment. One Health at SSI is actively engaged in research and development
across several areas, including AMR, vaccine development, and environmental
surveillance. The collaboration in the One Health EJP (European Joint Programme) is
a key example of the institute's commitment to international, multi-disciplinary
research to improve surveillance and control of zoonoses, AMR, and emerging
infectious diseases. The One Health EJP fosters collaboration among European
research institutes, providing valuable data and methodologies to enhance
preparedness and response capabilities across the EU. By facilitating shared expertise
and resources, the One Health EJP exemplifies how cross-sector partnerships can
strengthen surveillance systems, research capacities, and response strategies to
complex health threats [2].

Moreover, the expansion of international collaborations has furthered SSI’s One
Health goals. In particular, SSI’s involvement in the One Health EJP [2] demonstrates
the institute's commitment to global partnerships in zoonoses, AMR, and emerging
health threats. The ability to harmonize laboratory practices and research
methodologies across sectors and borders has proven invaluable in addressing complex
health challenges. Through initiatives like these, SSI aims to create a unified global
response to health threats, reinforcing the idea that One Health is not merely an
organizational framework but a social construct that binds together a global network
of professionals, researchers, and policymakers.

Finally, the social aspect of the One Health approach cannot be understated. The
success of these initiatives relies heavily on the collaboration of diverse stakeholders
and disciplines. As SSI has found, fostering a culture of shared responsibility,
knowledge exchange, and joint action among human, veterinary, and environmental
health professionals is key to achieving the institute’s One Health goals. This process
involves stepping out of traditional silos, embracing new ideas, and expanding
organizational boundaries to address the complex health challenges of the 21st century.
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IMPACTS OF AFRICAN SWINE FEVER (ASF) ON PUBLIC AND
ENVIRONMENTAL HEALTH: EXAMPLES FROM THE PHILIPPINES

Dr. Rachel Schambow
College of Veterinary Medicine, University of Minnesota, USA

Email:scham083@umn.edu

African Swine Fever (ASF) is a highly contagious viral disease affecting
domestic pigs and wild suids. Its global spread poses significant challenges to food
security, public health, and environmental integrity, particularly in regions heavily
dependent on swine production [1]. The Philippines, a nation where pig farming forms
a critical component of rural livelihoods and national food systems, has experienced
severe economic, social, and environmental impacts from ASF outbreaks. This study
highlights the implications of ASF on public and environmental health in the Philippine
underscoring the interconnectedness of animal health, human welfare, and
environmental sustainability.

The public health dimension of ASF extends beyond its direct effects on
livestock. Although the ASF virus does not infect humans, its devastating impact on
swine populations disrupts food supply chains, leading to protein deficiencies in
vulnerable populations. This disruption has significant implications for nutrition and
overall community health. Furthermore, the economic burden of ASF-driven livestock
losses disproportionately affects smallholder farmers, exacerbating poverty and food
insecurity. The psychological stress associated with culling operations and the collapse
of livelihoods adds an often-overlooked dimension of mental health challenges,
necessitating targeted interventions.

From an environmental health perspective, the mismanagement of culled animal
carcasses poses substantial risks. Improper disposal methods, such as open-air burning
or mass burial without adequate safeguards, can lead to soil contamination, water
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pollution, and the release of harmful gases. These practices compromise local
ecosystems and threaten public health by contaminating groundwater sources,
potentially spreading zoonotic pathogens. Sustainable carcass disposal techniques,
including rendering and composting, remain underutilized in the Philippines due to
financial and technical constraints.

Effective control and mitigation strategies for ASF in the Philippines hinge on
adopting a One Health approach, which integrates animal, human, and environmental
health. Early detection systems and robust biosecurity measures are critical in
preventing the virus's spread, but their implementation requires substantial capacity-
building among local veterinary authorities. Community engagement is equally vital;
raising awareness about ASF transmission and management empowers farmers to
adopt preventative practices and facilitates trust in governmental response efforts. In
addition, partnerships with international organizations can provide access to innovative
solutions, including vaccination research and environmentally friendly carcass disposal
methods.

Case studies from the Philippines underscore the necessity of a multi-sectoral
response to ASF outbreaks. For example, integrated training programs for farmers and
veterinarians have demonstrated success in enhancing biosecurity practices, reducing
virus transmission, and fostering resilience among affected communities. Similarly,
pilot projects utilizing environmentally sustainable carcass disposal methods, such as
biothermal composting, show promise in mitigating environmental damage while
addressing the logistical challenges of large-scale outbreaks [2].

To mitigate the long-term impacts of ASF, the Philippines must prioritize
collaborative research and policy initiatives. Strengthening surveillance networks,
fostering public-private partnerships, and investing in infrastructure for biosecure
farming practices are essential steps. Lessons from the Philippine experience can also
inform global efforts to combat ASF, highlighting the importance of context-specific
strategies that consider cultural, economic, and ecological factors.
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WOAH ONE HEALTH ACTIVITIES
Valentyna Sharandak
PVS Pathway Programme Manager, WOAH, Paris, France

Email: woah@woah.org

The World Organisation for Animal Health (WOAH) has played a pivotal role
in promoting the One Health approach, which recognizes the interconnectedness of
human, animal, and environmental health. This abstract highlights the key initiatives
and activities currently being implemented under WOAH’s One Health framework.

In 2022, the Quadripartite Collaboration, comprising WHO, FAO, UNEP, and
WOAMH, launched the One Health Joint Plan of Action. This comprehensive plan aims
to establish a robust framework to collectively prevent, predict, detect, and respond to
health threats across human, animal, and environmental domains. It underscores the
critical need for integrated systems and capacities, particularly in the wake of
challenges such as the COVID-19 pandemic, which demonstrated the necessity of
cross-sectoral collaboration in addressing global health crises (WHO et al., 2022).

A cornerstone of WOAH’s efforts is the PVS Pathway, a flagship capacity-
building program initiated in 2006. This program consists of four strategic steps:
orientation, evaluation, planning, and targeted support. By systematically evaluating
veterinary services, developing strategic plans, and implementing tailored actions, the
PVS Pathway has driven substantial improvements in veterinary services worldwide.
To date, over 150 countries have engaged in the PVS Pathway, generating around 700
reports that inform targeted interventions and policies.

One notable success story involves the establishment of a memorandum of
understanding in one country between the Ministries of Health, Agriculture, Wildlife,
and Control Authorities to enhance collaboration. Another achievement is the
development of a national strategy for veterinary paraprofessional workforce
integration, fostering collaboration across sectors. Furthermore, countries have made
significant progress in antimicrobial resistance (AMR) control, exemplified by the
creation of national AMR strategies and BSL-3 veterinary laboratories (WOAH, 2023).

The launch of the PVS Information System during WOAH’s General Session in
May 2024 marks a milestone in facilitating access to comprehensive data. This system
enables stakeholders to analyze regional and national trends, such as antimicrobial
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resistance efforts and One Health activities, thereby fostering evidence-based decision-
making.

Targeted support under the PVS Pathway includes initiatives like National
Bridging Workshops, organized collaboratively by WHO, FAO, and WOAH. These
workshops bring together key stakeholders—typically from the Ministries of Health
and Agriculture—to identify and address specific health challenges. For instance,
rabies-focused workshops have resulted in the establishment of national committees
and enhanced collaboration among sectors.

Moreover, WOAH has developed competency-based training frameworks,
including specialized One Health modules and terms of reference, to strengthen
workforce capacities. A recently published scoping document outlines expected
learning outcomes and links critical competencies to the PVS Pathway framework,
ensuring alignment with global One Health priorities (WOAH, 2023).

In conclusion, WOAH’s One Health initiatives emphasize collaboration,
capacity building, and strategic planning to address complex health challenges. By
fostering partnerships and providing targeted support, WOAH continues to enhance
the resilience of health systems worldwide, promoting sustainable and integrated
approaches to global health.
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7-1-71 OUTBREAK RESPONSE FRAMEWORK:
HUMAN APPLICATIONS AND ANIMAL HEALTH POTENTIAL
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The 7-1-7 outbreak response framework is an innovative approach designed to
enhance global preparedness, response, and mitigation efforts for infectious disease
outbreaks. This time-sensitive model focuses on three critical timelines: seven days to
detect a health threat, one day to notify appropriate public health authorities, and seven
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days to initiate an effective response. Originally developed for human health
applications, this framework demonstrates potential for transformative adaptation to
animal health, particularly in addressing zoonotic diseases and cross-species outbreaks.

The human health implementation of the 7-1-7 framework has proven effective
In mitigating outbreaks, such as the 2023 yellow fever outbreak in South Sudan. Rapid
detection, notification, and deployment of response teams successfully contained the
disease, minimizing its spread and associated mortality. Key enablers included trained
rapid response teams, efficient surveillance systems, and timely national-level
notification. Challenges such as delayed sample shipments and incomplete
investigation forms were identified as bottlenecks, highlighting areas for process
optimization.

Building on its success in human health, this framework offers significant
promise for animal health, particularly in the context of highly pathogenic avian
influenza (HPAI). The Center for Animal Health and Food Safety at the University of
Minnesota is currently collaborating with partners in Latin America to assess the
framework’s feasibility in managing HPAI outbreaks. By leveraging past outbreak
records and adapting existing tools, the project aims to evaluate the suitability of the 7-
1-7 framework for animal health, with the goal of addressing critical gaps in detection,
notification, and response across species.

The potential of this framework to bridge human and animal health sectors aligns
with the One Health approach, emphasizing the interconnectedness of human, animal,
and ecosystem health. Its application to zoonotic diseases, which pose significant risks
to public and animal health, underscores the urgency of a unified outbreak response
strategy. Future research will focus on refining the framework to address cross-species
outbreaks and enhancing global preparedness against emerging pandemics.
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ONE HEALTH” IN THE EUROPEAN UNION:
RECOMMENDATIONS AND CHALLENGES

Mariia Galaburda
?National University of Life and Environmental science of Ukraine. Kyiv, Ukraine

Email: galaburda ma@nubip.edu.ua

The One Health approach, recognizing the interconnectedness of human,
animal, and environmental health, has become a cornerstone of European Union policy,
particularly in response to global health crises and emerging zoonotic diseases. This
integrated strategy intended to strengthen collaboration across disciplines and sectors.
One Health emphasizes achieving a sustainable balance and optimizing the health of
people, animals, and ecosystems .Promoting One Health education within veterinary
curricula is targeted to prepare future professionals for challenges which our planet
may face due to climate change, biodiversity loss and microorganism mutation,
including AMR. [1]

The European Union’s strategic efforts to operationalize One Health is
currently guided by six key recommendations from the Group of Chief Scientific
Advisors [2]:

1. Adopting the OHHLEP definition by establishing a unified conceptual
framework to guide policy and practice.

2. Strengthening governance by encouraging cross-sectoral collaboration at
local, national, and international levels.

3. Ensuring policy coherence by integrating One Health into existing EU
policies to address interconnected challenges.

4. Promoting education and training by embedding One Health principles in
educational curricula and leveraging innovative tools such as Al and virtual reality for
knowledge dissemination.

5. Fostering interdisciplinary research by addressing complex health challenges
through collaborative, multi-sectoral research initiatives.

6. Enhancing prevention and surveillance through building robust
infrastructure for early detection and mitigation of health risks.

The fragmented policy frameworks, limited resources, and a lack of
standardized metrics for evaluating the effectiveness of One Health interventions
hinder comprehensive implementation remain the top challenges for the approach's
potential impact.
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In the context of Ukraine, the implementation of One Health faces additional,
profound challenges due to the ongoing war. The destruction of infrastructure,
displacement of populations, and disruption of veterinary and public health systems
have exacerbated the risk of zoonotic diseases, food insecurity, and environmental
degradation. The war increases the risk of antimicrobial resistance as unregulated use
of antibiotics in both human and animal health care becomes a necessity in emergency
settings [3].

The opportunities for Ukraine to adapt EU best practices by organisation One
Health education and research addressed to local challenges such as antimicrobial
resistance, food safety risks, and zoonotic diseases will be effective in partnerships
with European institutions. By fostering international collaboration, promoting
interdisciplinary education, and advancing research and innovation, the EU and
Ukraine can jointly contribute to building a resilient and sustainable health ecosystem
that benefits both current and future generations. Policies such as the EU’s Eighth
Environment Action Programme, Zero Pollution Action Plan, Animal Health Law, and
Biodiversity Strategy provide valuable models for Ukraine’s transition toward
sustainable practices. The integration of One Health principles into national policies
will result in Ukraine’s contribution to global efforts for sustainable development.
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3actocyBaHHsI aHTUO10TUKIB Y TBAPUHHUIITBI MPU3BOJIUTH JI0 TOTO, 110 OakTepii
MYTYIOTh 1 IPUCTOCOBYIOTBCS, B PE3YJITATI YOr0 aHTHOIOTUKH TEPECTAIOTh HA HUX
nisity. CTilK1 10 TPOTUMIKPOOHUX MpenapariB 300HO3H1 MIKPOOPTaHi3MH, IPUCYTHI B
XapUYOBUX TPOJIYKTAaX TBAPUHHOTO IMOXOJKCHHS, CTAHOBJIATH TMPSAMUNA PU3UK IS
3II0pOB’s CIIOKMBAYA.

Xap4doBi MPOJIYKTH, 30KpeMa, MOJIOKO Ta MOJIOYHI MPOAYKTH € OJHUMHU 13
KIIOYOBUX Xap4YOBUX TPOAYKTIB, IO € Yy 30HI PHU3UKY IWIOJ0 YTBOPEHHS
AHTHUO10TUKOPE3UCTEHTHUX IITaMIB MiKpOOPTaHI3MiB.

CyuacHuii cIo’)KMBa4 CTaB OUIbIT 00I13HAHUM Ta PO30IpJIUBUM IIOJI0 BXKUBAHHS
OC3MEeYHNX XapyoBUX MPOAYKTIB. Tak, JMaHi HAayKOBO-IOCTITHOTO I1HCTUTYTY
Kopuenscskoro yHiepcurery (Itaka, mrrar Hpro-Mopk) cBimuaTs mpo Te, mio
CIIO’KMBAUl KOPOB’SYOT'0 MOJIOKA TOTOBi IJIATUTH OLIBIIIE 32 MOJIOKO 3 depM, JIe HE
BUKOPUCTOBYIOTh aHTUO10THKH. ONUTaH1 JIOU, OCOOIMBO JKIHKH, OYJM JOCTaTHHO
0013HaHMMH IIOJI0 3arpo3 ISl 370POB’S JIFOJWHH, SKI HECE MOJIOKO, 3a0pyJIHEHE
3aJIMITKOBUMH KUTHKOCTSIMU aHTUO10TUKIB. KpiM TOTO, KOPOBH, IKUM 32 BHPOOHHUYOIO
HEOOXITHICTIO HEOOXITHO BUKOPUCTOBYBATH AHTHUOIOTHKH, MAalOTh BHUBOJIUTHCA 3i
CTa/ia Ha3aBXIH 32 YMOBH OPTaHIYHOTO BUPOOHHUIITBA MOJIOKA.

VY Oarathox KpaiHax CBITY O€3KOHTPOJbHE 3aCTOCYBaHHS AHTHOIOTHKIB SIK Y
TYMaHHI# Tak 1 y BETepUHApHIA MEOUIMHI 3a00pOHEHO, TMPOTe IMPO
aHTUO10TUKOPE3UCTEHTHUX OaKTepiid, MO MOXYTh OyTH y TOTOBUX MPOAYKTaX,
30KpeMa MOJIOYHHMX, TOBIIOMJISIOTh BUY€HI 3 pI3HMX KpaiH cBity. Hebe3mneka
HEKOHTPOJHOBAHOTO BUKOPUCTAHHS AHTUOIOTHKIB y BETEPUHAPHIA MEIUIIMHI
MOB’si3aHa 3 010TpaHCHOPMAIIi€I0 AaHTUOIOTHKIB 3 MPOAYKTIB TBAPUHHOTO MOXOKEHHS
JI0 OpraHi3My JIFOJICH.
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MikpoOHe 00CIMEHIHHS MOJIOKa MOKE BUKJIUKATH Psii HEOE3MEUHUX XBOPOO
xap4oBoro noxopkeHHs [1]. Tak, y cupoMy Ta macTepu30BaHOMY MOJIOIl, a TaKOX
cupax BueHi BusBisuin Campylobacter jejuni, Salmonella, Listeria monocytogenes Ta
tokcuuHi (STEC) mramu E. coli, siki MOKyTh HQJIXOIUTH y MOJIOKO BijJ KOpOBH a0 3
HABKOJIMIITHBOT'O CEPEIOBUILA, 30KPEMA, YEPE3 HEJOTPUMAHHS TT€HIYHUX BUMOT Ii]T
yac 00poOku oOnagHaHHS AJIs NEpepoOKU MOJIOKa. Y CUpOMY MOJIOI, HorypTax Ta Ha
MOBEPXHSAX KOHTEHHEpIB 11  MOJIOKA, CTaKaHIB Il TWTTS  BUSBJISUIIM
anTuOiotukoctiiiki  S. aureus, E.coli, S.epidermidis, Klebsiellaspp. Ta
Salmonella spp. [2] BBakarOTh TakoXK YacCTO MPUYMHOK XapPYOBHX OTPYEHb CUPE
MoJI0KO oOceminene Staphylococcus aureus, siki MOXKYTb HECTH TIOIBIHHY 3arpo3y AJis
3JI0POB’S JIFOJAMHM I11€ ¥ 332 paXyHOK aHTHO10TUKOCTIMKOCTI IIMX OakTepiid. Psi1 BueHux,
JOCHIIUMBIIM  TOTOBI  MOJIOYHI MPOAYKTH BHUIUTMIM  PI3HOMAHITHI  IITaMHU
MIKpOOPraHiBMiB, $KIi MaJld MHOXXHHHY aHTHUOIOTMKOPE3UCTEHTHICTh. 30Kpema
AHTUOIOTUKOCTINKI IITAMHU E. faecalis, E. faecium, Enterococcus durans,
Enterococcus gallinarum Ta Staphylococcus aureus.

Xap4voBi MPOAYKTH, OCOOJIMBO MOJIOKO Ta MOJIOYHI MPOJYKTH, MOXYTh OyTH
00CeMIHEHMMH aHTUOIOTUKOCTIMKUMHU OakKTepissMU pi3HUMHU nuisxamu. [lepriam
crtocoOOM € HasBHICTh OaKTepii, CTIMKUX O aHTHOIOTHKIB, Y MOJIOII-CHPOBHUHI, IO
HAJXOJIUTh BiJl TBAPHH, IKUM 3aCTOCYBAJIMCh aHTHOIOTHKH I11J1 YaC BUPOITyBaHHS a00
ekcrutyaTarii. Hanpukinazn, BumineHo eHreporokcurenni mramu Escherichia coli,
CTIAKI 70 aMIinWiIiHy 1 IedaJeKCuHy B MOJIOII-CUPOBHHI, IO 3HAXOJWJIACS Y
MOJIOYHUX TaHKaX Ta (UIbTpax 1 MATBEPHKEHO POJIb IHMX OaKTepikl SK Kepela
aHTHOIOTHKOPE3UCTEHTHOCTI. [3] TaKOXK y MOJOIi-CHPOBHHI BHSBJISUIA METHIHITIH-
CTIMKI IITAaMU 30JI0TUCTUX CTa(1IOKOKIB.

JpyruM 1muissxoM 0OCIMEHIHHS MOJIOYHHUX MPOJYKTIB € MOXKJIMBA IIPUCYTHICTh
I'CHIB PE3UCTCHTHOCTI B OaKTepisx, SAKI JOJAIOTh Y MOJIOKO TiJ Yac MepepoOKH 3
TEXHOJIOT1YHOI0 METOI0  (3aKBacK, IPOOIOTHKH, OIOKOHCEPBHI MIKpOOpPTaHi3MH
Tomo). Tak, y rOTOBHX CHpax KOMEPIIMHOTO BUPOOHHUIITBA OYyJIO BHUSABICHO POJU
Lactococcus, Lactobacillus i Streptococcus, He YyTiauMBI 70 CTPENTOMIIIMHY Ta
cynabhameTokcazony. Takox mocimimkenHs mramiB Lactobacillus, Streptococcus u
Bifidobacterium, siki HUHI IIUPOKO BUKOPHUCTOBYOTH ITiJ] 9aC BUPOOHHUIITBA MOJIOUHUX
MPOJYKTIB y OaraThOX BUMAAKaX OylIH CTIMKUMHU JO TEHTaMIlMHYy, KaHaMIIUHY,
xsopaM(eHIKOIy Ta TeTpanukiIiny. Pazom 3 Tim, 3a moBimomiieHHSIMU [4], KiJTbKIiCTh
MTaMiB MOJIOYHOKHCIMX OakTepii y MOJOIi-CHPOBHHI 3HAYHO CKOPOTHJIAcs B
pe3yabTaTi BBEICHHMX Yy OaraThoX KpaiHaX CBITY 3axOJiB IIOJA0 OOMEKCHHS
BUKOPHUCTaHHS aHTHUO10TUKIB Y TBAPUHHUIITBI.
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OcTtanHil crnocid MIKpoOHOTO 0OCIMEHIHHS XapuyOBUX MPOIYKTIB, OTPUMAHUX
3 MOJIOKa — II€ TEepEeXpecHe MOTPAIUIIHHS OakTepiil, CTIMKUX 10 aHTUMIKPOOHHX
npenaparis, MiJ] Yac BUPOOHUITBA. 3aBISKH CBOEMY MOXKUBHOMY CKJIaAy, MOJIOKO Ta
MOJIOYHI TIPOIYKTH — 1€ CHPHUSATIMBE CEPEAOBHUINEC IS POCTYy 0Oaratbox
MIKpOOpraHi3MiB, MpOT€ TEpMOOOpOOKAa Ta  TEXHOJOTrIYHI  MPOLECH  Ha
MOJIOKOIIEPOOHUX MIAMPUEMCTBAX 3HEUIKOKYIOTh OaKTepii B MOJIOLI-CUPOBHHI, YUM
3HIDKYIOTh PHU3UK TIepeladl aHTUMIKpOOHOi pe3ucTeHTHocTi. Hegorpumanus
napaMmeTpiB mnactepusaiii abo mnojanbiia 00poOKa MOJIOYHHMX MPOAYKTIB 3
HEJJOTPUMAHHSM TITI€EHIYHUX BHUMOT Ta CTIMKICTh JesKUX OakTepit 10
ne31HGeKIIHHUX 3aC001B MOXKE TPU3BECTH 10 OAKTEPiaIbHOTO 0OCIMEHIHHS MOJIOUHHX
HPOJTYKTIB, 30KpeMa, Salmonella enterica, 110 IpOsIBIISIIA
AHTUO10TUKOPE3UCTEHTHICTh Ta aHTUOI0TUKOPE3UCTEHTHUMHU CTa(P1JIOKOKAMHU.

OTXe, MOJIOKO-CUPOBHMHA, IO HAIXOJWTh IS BHUPOOHHIITBA MOJIOYHUX
IPOJYKTiB, JOCHUTh YacTO KOHTaMIHOBaHAa PI3HOMaHITHUMU MIKPOOPTraHi3MaMu,
30KpeMa, W TaTOrCHHUMH, a TEXHOJIOTIYHI TPOIECH Ha MOJIOKOIEPEPOOHOMY
HiANPUEMCTBI HE 3aBX/IH 3a0€31eUYIOTh 1X TOBHE 3HENTKO/KeHHS. le mpu3BoIuTh 10
MOTPAIUITHHS MIKPOOPTaHI3MiB Y KIHIIEBUM TIPOIYKT.

Mo104YHI IPOIYKTH Ta TEXHOJIOTTYHI JAHIIIOTH iX BUPOOHHUIITBA MOXKYTh OyTH
JIETIO ISl yTBOPEHHS Ta Mepe/iayl TeHiB aHTUO10TUKOPE3UCTEHTHOCTI J10 OaKTepii, 110
[UPKYJIOIOTh HAa MEPEpPOOHUX MOTYXKHOCTSIX Ta MOXKYTh 3aJIMIIATHCS B TOTOBHX
MOJIOYHHUX TIPOIYKTaX 1 OyTH 3arpo3010 11 310poB’° s mroaei. [Ipobiema cTiiikocTi 10
AHTUOIOTUKIB CTAaHOBUTH 3arpo3y TOMY, IO CIIOCTEPITA€ThCSA BHUCOKUH pIBEHB
PE3UCTEHTHOCTI y OakTepid, SKi BUKIWKAIOTh IOIIMPEHI 3aXBOPIOBAHHS JIIOJACH.
BrpooBxk ocTaHHIX IECSATHIIITh, OaKTepii, 0 BUKIMKAIOTh K 3BUYAiHI, TaK 1 BaXKKi
iH(]eKIiiHI 3aXBOPIOBAHHS, BUPOOWIIM CTIHKICTH O KOXXHOTO HOBOT'O aHTHOIOTHKA,
10 HAJXOUTh Ha PUHOK.

MikpoopraHizMu MOKYTh MICTHUTH T€HH PE3UCTEHTHOCTI 10 aHTUMIKPOOHUX
mpenapariB Ta 30UTBIIYIOTh TE€HOGOHA, 3 SKOTO MAaTOreHHi OakTepii MOXYTb
OTPUMYBATH O3HAKH PE3UCTEHTHOCTI. HEKOHTpOIIhbOBaHE BUKOPUCTAHHS aHTHOI0THUKIB
Ta OJIHOYACHE HENOTPUMAHHS CaHITAPHUX HOPM INOJO YTHIi3allii aHTUOIOTHKIB Ta
3a0pyIHEHHS HUMHU HaBKOJMIIHHOTO CEPEJIOBUINA BIUTMBAE HA MIKPOOPTaHi3MH Ta iX
MPUPOAHE CIIBICHYBAaHHS y BOJI Ta TPYHTI. TakuM 4YWHOM, IPUCKOPIOETHCS TIPOIEC
nepenaadi aHTHOI0TUKOCTIMKUX TeHIB Y HABKOJIUIITHE CEPEIOBUIIIC.

MoJ10KO Ta MOJIOYHI MPOYKTH € OJTHUM 13 OCHOBHHX MPOAYKTIB Xap4uyBaHHS
JTIOJUHU Ta 3HAXOMATHCA y 30HI PHU3UKY MOTPAIUISHHS aHTHOIOTHKOPE3ECTEHTHUX
MITaMiB y pallioH Xap4ayBaHHs JIFOIHHH.
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Taki wmikpoopranizmu, sk Escherichia coli, Klebsiella pneumoniae,
Acinetobacter baumannii Tomo MOXyTh HaJIXOIWUTH Yy MOJOKO BiJl KOPOBH a Jaali,
BIJIMOBIAHO, Y€pe3 HEIOTPUMAaHHS TIT€HIYHUX BUMOTI — MOTPAIUISATH Ha JIHIIO 3
nepepoOku Mosoka. [loTpanuBiim Ha JIiHIIO MOJIONIEPEPOOKHU, MATOT€HHI Ta YMOBHO
MAaTOT€HHI MIKPOOPIraHi3MH MOXYThb MPOXOJUTH PI3HI TEXHOJOrIYHI eTanu Ta
MOTPAIUISATH 0 KIHLIEBOIO MPOAYKTY 1, TAKAM YMHOM, CTAaHOBUTH 3arpo3y Iepejaaui
CTIAKOCTI 10 aHTUO10THKIB JI0 JIFOJUHHU.

Memoro docniodcennsa Oyno BUAUTUTH Ta 11eHTU(DIKYBATH OaKTepii yIpoaOBK
TEXHOJIOTIYHOTO TMPOIECY BHPOOHMIITBA CHPY, BHU3HAYUTH IX YYTJIUBICTH JO
aHTUO10THKIB Ta IPOBECTU aHAJI3 3MiH.

Marepianu Ta Meroau. 3pasku Binbupanmuch y TOB «laiicuHchkuii
MOJIOKO3aBO», 110 po3TamioBaHuil B M. ["'aiicud BiHHuUIIbKOT 001aCTI.

3pa3ku BiAOMpAIM HA PI3HUX TEXHOJOTIYHHMX €TaraxXx BHPOOHHUIITBA: MOJIOKO-
CUpPOBHUHY 110 Oaktodyru, micis OakToQyru, CyMmill HOPMaJi30BaHy 3 TaHKY,
acTepu30BaHy CyMilll, CyMilll iATOTOBJICHY J0 3CiJlaHHS 3 CHPOBHUTOTOBIIIOBaYa, CHP
«YKpaiHChKUi» Ta « ByKOBUHCHKHID) TICIS TPECyBaHHS.

MikpoOioJoTiyHMM  aHaIi3 MOJIOKAa TIPOBOJAMJIM IIIIAXOM IIOCIBY Ha
CEJICKTHBHI Ta HE CEJIEKTUBHI MOKHUBHI CEPEIOBUINA METOJOM CEKTOPHHUX IOCIBIB 3
inentudikamiero meronom MALDI-TOF. BusnaueHHs 4yTiauBOCTI O aHTHO10THKIB
IIPOBOJIUIIN OAKTEPIOJOTTYHUM (KYIbTyPAIBbHUM) TUCKO-TU(PY31HHUM METOTOM.

Pe3yabTaTu A0C/iTKeHb. Y pe3yibrarari 1a00paTopHUX JOCIIIKEHb 0YJI0
BUIIEHO Ta imeHTH(IKOBAHO INMHPOKHMIA CIIEKTp MikpoopraHi3mis: Acinetobacter
baumannii, Enterobacter bugandensis, Escherichia coli, Enterococcus faecium,
Moraxella osloensis, Streptococcus gallolyticus, Bacillus cereus, Enterobacter
cloacae, Citrobacter braakii, Klebsiella pneumoniae, Pseudomonas putida,
Enterobacter xiangfangensis, Enterobacter kobei tomro.

OcobnuBYy yBary 3aciyroBYIOTh Taki BUAu Oaktepidi sk Escherichia coli,
Acinetobacter baumannii ta Klebsiella pneumoniae, ockineku came i
MiKpoOpraHi3Mu OyJiM BHIUIEHI SIK Ha IIOYATKOBUX €Tarax nepepoOKH MOJIOKa, TakK 1 B
KIHIIEBOMY MTPOIYKTi.

3a pesynbraTaMd YYTIWBOCTI JI0 AaHTHOIOTHKIB BIA3HAYAEMO 3MIiHU
gymmBocTi E.coli nmo TerpamukininiB, mudanocnopuniB. Ha modaTkoBux eramax
BUJIJIEHA KyJNbTypa Oyia CTifika 0 JaHUX TpYyN aHTUOIOTHKIB, OAHAK Yy KIHIII
TEXHOJIOTIYHOTO TIPOIIeCy, KyabTypa Oyina abo MOoMipHO 4y TJIMBa a00 YyTIMBA 3T1THO
EUCAST.
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[Ilo crocyerbes Acinetobacter baumannii, To BusiBIIeHO HE3HAYHI 3MIHH Y
pe3ynbTaTax YyTJIMBOCTI Ha MOYaTKOBOMY Ta KIHLIEBOMY e€Tamax, 30Kpema, 0
TETPaIUMKIIIHIB Ta IU(PATOCTIOPHHIB.

Kpim Toro, Klebsiella pneumoniae Oyna BuminieHa y po3coii Iics
nacrepusanii y konunenrtpamii 1x10° Ta Oyna pesucTeHTHa 10 aMOILWIIHY Ta
tpumetonpumy. Klebsiella pneumoniae, o Oy:a Buninena 6e3nocepeiHbo 3 FOTOBOTO
JI03p1JI0T0 CUPY HA KIHIIEBOMY eTami 30epiraia CTIHKICTh J0 aMIIIUJIIHY.

BucnoBku. JlaHi eKkciepuMeHTy CB1I4aTh PO T€, 10 TEXHOJOTTUHUNA MPOIIEC
BUPOOHUIITBA CUPY HE 3a0e3Ieuye MOBHOIO 3HMILEHHS CTOPOHHIX MIKpPOOPraHi3MiB,
110 NOTPAIUISIIOTH IMiJ1 Yac HOTro BUPOOHUIITBA 3 MOJIOKA-CUPOBUHU, 00JIaJHAHHS TOLIO.
Opnak nacTepu3allisi, 3aKBalllyBaHHs Ta 1HIL TEXHOJOTTYHI IPOLIECH POOIATH OaKTepii
OUTBIIT YYTIUBUMH J0 aHTUOIOTHKIB, X0Ua CTIMKICTh JO OKPEMUX aHTUOIOTHKIB BCE XK
30epiraerbes.
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INSIGHTS INTO DOG RABIES IN TURKANA, KENYA: ASSESSING
VETERINARY PROFESSIONALS' PERSPECTIVES ON DOG OWNERS'
KNOWLEDGE, ATTITUDES, AND PRACTICES
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Rabies remains a significant zoonotic disease in Kenya, particularly in Turkana
County, where it is endemic and continues to pose substantial risks to public health [1].
This study assesses veterinary professionals’ perspectives on the knowledge, attitudes,
and practices (KAP) of dog owners in Turkana regarding rabies prevention and control.
By understanding these dynamics, we aim to provide insights into the barriers to
effective rabies control and recommend strategies for improving vaccination
campaigns and resource allocation in the region.

Knowledge, attitude, and practice studies are critical in public health research
for assessing community awareness, emotional responses, and behaviors related to
specific health issues. These studies identify gaps in knowledge and practice, evaluate
the effectiveness of public health interventions, and inform resource allocation. For
rabies, KAP studies are vital to understanding how dog owners' perceptions and
behaviors impact reporting of bite cases, participation in vaccination campaigns, and
measures to minimize contact between domestic dogs and wildlife.

Study Area and Methods. The study focused on Turkana County, one of
Kenya's largest and most diverse regions. The county's unique landscape and robust
veterinary services, including over 650 community animal disease reporters, provide a
foundation for effective rabies control initiatives. In November 2023, a workshop was
held involving 33 veterinary professionals, including government veterinarians,
paraveterinarians, and private practitioners. These experts, with their strong ties to the
community, were selected to provide reliable data on dog owners' KAP regarding
rabies.
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Data collection included surveys and discussions with workshop participants.
Key variables examined included dog population demographics, vaccination practices,
and barriers to rabies control [2].

Results. Findings showed that approximately 40% of domestic dogs in Turkana
are under one year old, reflecting a high population turnover. Free-roaming dogs make
up 60% of the population, emphasizing the urgent need for targeted vaccination and
sterilization programs. However, resource allocation has been heavily concentrated in
Turkana Central, leading to higher sterilization rates there compared to other sub-
counties.

The research identified significant obstacles to vaccination efforts, which fall
into two main categories:

1. Vaccine-related factors: The high cost of vaccines (66%), their unavailability,
and limited government campaigns were major barriers to achieving widespread
vaccination coverage.

2. Other factors: Inadequate knowlage about rabies (32%), lack of campaign
publicity (22%), and logistical challenges such as transportation costs and distance to
veterinary clinics were significant deterrents s.

Access to veterinary care varied significantly across the region. Turkana Central
had notably better access to services (p < 0.03), while other sub-counties faced
significant gaps. This disparity underscores the importance of mobilizing resources to
underserved areas to ensure equitable veterinary care and improve rabies control
measures.

Implications and Recommendations. The findings emphasize the importance
of raising awareness among dog owners about rabies risks and prevention strategies.
Educational campaigns should address misconceptions about rabies and promote
timely reporting of bite cases. Expanding government vaccination campaigns and
Improving vaccine availability are critical for increasing participation rates.

Resource allocation must be optimized to reach remote and underserved areas,
ensuring equitable access to veterinary services. Future research should focus on direct
engagement with dog owners to validate findings and develop community-specific
interventions.

Conclusion. This study demonstrates the value of leveraging veterinary
professionals’ insights to assess community KAP regarding rabies. The high turnover
of domestic dogs and significant barriers to vaccination underscore the need for
targeted strategies to enhance rabies control in Turkana. By addressing these
challenges, we can support Kenya's goal of eliminating dog-mediated rabies and
protecting public health.
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