MUKPOBUOTA XPAHE XWUBOTUHCKOI NMOPEKJ/IA - MATOIEHE
BPCTE, M3A3UBAYU KBAPA U KOPUCHE BPCTE MHUKPOOPI AHU3
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KATEAPA 3A XUTWMIEHY W TEXHONOIMMIY HAMUPHUUA AHWUMANHOI TOPEKIA



Taylor, Latham i Woolhouse (2001) - od 1415 patogena ljudi, 61 % su zoonotski
uzrocnici
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In 2015, WHO (FERG) published the first estimates of the global burden of foodborne disease, which estimated that in 20120 more than 600
million
people fell ill from foodborne dlsease caused by 31 microbiological and chemical agents, resulting in 420 000 deaths
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OAKTOP OATOBOPHU 3A NCTTO/bABAHE OEOIEEH:A NMPEHOCUBUX XPAHOM:

NpomeHe y nemorpaduju,

I'I‘OHaLIJaI-by 1 HaBMKaMa JbYAN,

MHAYCTPUJU XPaHE U TEXHOJIOTUjH,

TpeHa rnobasiHe eKOHOMMje U LLeHTPa/In30BaHe NPOM3BOAHE U MPepaje XpaHe,

a/Iu U YHMBEep3a/iHa CNOCOBHOCT aZanTaumje MUKPOOpraHM3ama

EKOJIOTNJA —TEXHOJ'IOFI/IJA - BUOJIOT NJA
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MWUKPOBUO/NOLLKN XA3APA MOBE3AH CA CUPOBUM M/IEKOM U

NPOM3BOANMA O/, CUPOBOT M/IEKA

Bacillus cereus, Campylobacter coli, Campylobacter jejuni,
enterotoxin-producing Staphylococcus aureus, Helicobacter
pylori, verocytotoxin-producing Escherichia coli (VTEC),
Yersinia, Leptospira, Listeria monocytogenes, Salmonella
spp., Streptococcus agalactiae, Streptococcus equi subsp.
zooepidemicus, Clostridium botulinum, Brucella spp.,
Mycobacterium bovis, Cryptosporidium parvum, Toxoplasma
gondii |

Some microbiological hazards are indicated as hypothetical
because they are still not confirmed, but have the
hypothetical potential to be pathogenic for humans
(Mycobacterium avium subsp. paratuberculosis; MAP) or to
be foodborne (Coxiella burnetii).




TpeHAoBM KOJju KapakTepully obombewa CaBpeMeHOr CBeTa

= Y Avmepuuu, obomewa MpeHoCuMBa XpaHOM pe3ynTupajy y 76 MWUIMOHA
perucTpoBaHux cnydajesa 6bonecTtu, 325 000 xocnuTanusaumja wu
5000 CMpPTHUX UCXoda, Y3 TPOWKOBe npoleweHe Ha 6,6 Ao 37,1
: 6unnoH ponapa (Buzby i Roberts, 1996)

= 9.4 million cases per year in the United States, resulting in
1,351 deaths (Scallan, E.; Hoekstra, R.M.; Angulo, F.; Tauxe,
R.V.; Widdowson, M.-A.; Roy, S.L.; Jones, J.L.; Griffin; P.M.
Foodborne illness acquired in the United States—Major
pathogens. Emerg. Infect. Dis. 2011, 17, 7-15)



TpeHAoOBM KOjU KapakTepuwy obombewa CaBpeMeHOr cBeTa
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 MAHAEMWUICKA OOPMA

pumep - myntupesucteHTHM cojesn Salmonella Typhimurium, geduHUCAHNX Ha
ocHoBy daroTunusaumje kao Tin 104. Cojesn Salmonella Typhimurium DT104,
NojaBuUAN Cy Ce 1990. rogunHe nctospemeHo y Eesponu n CeBepHoj Amepuun,
NMPMUMapHO M30JI0BAHM KOZ FOBeAa, a MOTOM 1 APYrnX BpCTa XnBoTuma (Tauxe,
1999). Oa Taga, DT104 KOMMeKc cojeBU Ce PerncTpyjy y MHOrmm AeaoBmMa CBETa,
: anun He n y AycTpaanju n Hosom 3enaHay. '



TpeHAoOBM KOjU KapakTepuwy obombewa CaBpeMeHOr cBeTa
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= TTAHAEMUICKA OOPMA

naHaemuja Yersinia enterocolitica cojeBa ceporpyne O3 n Og y EBponu 1 JanaHy 70.-
TUX, 0AHOCHO y CeBepHOj AMepuLM KpajeM 80.-TUX FOAMHA NPOLLIOT BEKA

MNOBEhAHA NMPEBAJIEHLWJA COJEBA PESUCTEHTHUX HA AHTVIEI/IOTI/IKE

[lojaBa T3B. Be3aHe pe3ncTeHumje, Kao WTOo je NneHTa-pe3ncteHumja kog DT104 cojeBa S.
Typhimurium, je oa nocebHor 3Hayvaja byayhu ga npumeHa jeaHor og aHTUbMOTUKA
Ce/IeKTUBHO Jie/lyje Ha MPUCYCTBO CBUX MNET reHa pe3ncTeHuuje, n TMme CojeBU OCTBapyjy
CeNeKTUBHY NPeAHOCT Y CayYajy afMUHUCTPUPara aMnuunanHa, paropdeHnkona,
CcTpenToMuLMHa, CyNPOHaMMAA NN TeTPaLUKINHA.

ACSSuTTmCp resistance type



TpeHpoBU KOju KapakTepully obombewa CaBpeMeHOr cBeTa
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* [MATOIEHW YWJY . target” FPYTTY NMPEACTABJ/bA CNMELUAPUYHA
BUCOKOPU3UNYHA CYBMNONYNALWNIAbYAU

L. Mono_cj/togenes - YOPI (Young-Older-Immunocompromised-Pregnant

* rnobanHa MMyHOKOMNPOMUTOBAHA NonyiaLumja /byAm HacTaB/ba Aa pacte ycaea HIV/AIDS
enunaemunje, NPoOAYyXera >XMBOTHOT BeKa Kog ocoba ca bosecTuma nmyHoaeduLmjeHLmje,
Kao M MpYMeHe XxeMmnoTepaneyTnka U UMyHOCYNpeCcuUBHUX JIEKOBA Y Tepanuju KaHLepa v
' TpaHcnaaTaunju opraHa -



Table 1
Principal foodbome infiections, as estimated for 1997, rankes
estimated nummb vodbome trar

pearin he Uni icad st ., 199) vahus over 1000 ar E. coli O26, 0103, 0104, O111, 0118, 0121,0145

0 200,000

200,000
185 (i)
112,000

92 000

0,000 Brucella, Clostridium botulinum, Salmonella Typhi,
S Trichinella i toksogeni V. cholerae, kao rnaBHu

56,000
].::::: Y3po4HULUN obo/bema npe 1900. roguHe, y AaHallHkbe BpeMe ce
39,00 naeHTUPUKYjy y cBera 0,01% cayyajeBa aIMMEHTapHMUX
27,000 MHpekumja
23,000
14,0060
SO0
00
2000
MPUMEP - Listeria monocytogenes, NCMXpOTPOdHH -
MUKPOOPraHn3aM Koju ce MpernosHaje kao y3poUHuK 060/berba
o MO yCNOoCTaB/bakby X/IaZHOT /1IaHL,a y NpOLLecy YyBatba u
Those that have emerged in the last 30 years are indicated by an AMCTpMGYLLMje XpaHe

astensk.
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The European Union One Health 2020 Zoonoses Report

European Food Safety Authority
European Centre for Disease Prevention and Control

Abstract

This report of the EFSA and the European Centre for Disease Prevention and Control presents the results
of zoonoses monitoring activities carried out in 2020 in 27 EUJ Member States (MS) and nine non-M5. Key
statistics on zoonoses and zoonobic agents in humans, food, animals and feed are provided and
interpreted historically. Two events impacted 2020 MS data collechion and related statistics: the
Coronavirus Disease 2019 (COVID-19) pandemic and the withdrawal of the United Kingdom from the EU.
In 2020, the first and second most reported zoonoses in humans were campylobacteriosis and
salmonedlosis, respectively. The EU trend for confirmed human cases of these two diseases was stable
{flat) from 2016 to 2020. Fourteen of the 26 M5 reporting data on Salmonefla control programmes in
pouliry met the redudtion targets for all poultry categories. Salmonefla results for cancases of vanious
spedes performed by competent authorities were more frequently positive than own-checks conducted
by food business operators. This was also the case for Campyiobacier quantincation results from broiler
carcases for the MS group that submitted data from both samplers, whereas overall at EU level, those
percentages were comparable. Yersiniosis was the third most reported zoonosis n humans, with 10-fold
less cases reported than salmonellosis, followed by Shiga toxin-producing Escherichia cofil (STEC) and
Listeria monocytogenes infections. Iinesses causad by L. monocylogenes and West Nile virus infections
were the most severe zoonotic diseases with the highest case fatality. In 2020, 27 MS reported 3,086
foodborme outbreaks (a 47.0% decrease from 2019) and 20,017 human cases (a 61.3% decrease).
Saimonella remained the most freguently reported causative agent for foodborne outbreaks. Salmonelia
in 'eggs and egg products, norovirus in crustaceans, shelifish, molluscs and products containing them®
and L. monocylogeneas in fish and fish produds” were the agent/food pairs of most concemn. This report
also provides updates on tuberculosis due to Mycobacterium bovis or Myocobacterium caprae, Brucella,
Trichinella, Echinocooous, Toxoplasma, rabies, Coxvella burmeli () fever) and tularsemia.




AEOUHULINIA T3B. “EMERGING” UHOEKLNJIA
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NHPpekumje umja MHLMAEHLMja pacTe y NocaeArbe ABe fekaje uau ce nak npegsuha nosehaHa nHumaeHumja
obosbetba y ckopmjoj byayhHocTu

* - HoBe MHdekLKje koje pe3yaTupajy n3 NpoMeHa 04HOCHO €BOJIyMpakba NocTojehux opraHnsama

MosHaTe nHdeKLWje Koje ce lWmpe Ha HoBa reorpadcka NOAPYyYja MK Ha 40 casa HesaxsaheHe nonynauuje
JoyAn :

Crape MH}peKUMje, O4HOCHO Y3pOoYHMLM Beh Mpeno3HaTh Kao naToreHu, aau Koju cy npeAcTaB/beHN Kpo3 HoBe
BEXUKYYMe, HAMUPHULLE KOje NPeTXOAHO Hmcy66w1e MHKPUMWHWCAHE Y C/1yYajeBMMa a/IMMEeHTapHUX
' obosberba

= [lpeTxoAHO HenpenosHaTe a/lMMeHTapHe UHpekLuje



KAPAKTEPUCTUKE “EMERGING” MATOTEHA
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1) 300HOTCKW KAPAKTEP

2) HAJIA3MEBY OI'IOPTYHI/ICTI/I MA KOJU NMPOY3POKYJY O3b6N/bHA OBEO/bEHA KO,[I|
2 : MMYHOKOMITPOMUWTOBAHNX OCOBA

3) “HOBW" MNATOIEHW EBOJIYUPAJY N3 HOBUX EKOJTOTNIA NNV TEXHOJTOTVIA

4) . "HOBW" MATOIEHN EBOJIYUNPAJY N KPO3 MNMPOLLEC YCBAJAHA HOBUX QAKTOPA
BUPYJIEHUWMIE

Mpumep: E. coliO157:H7



EBOTYLIMIA E. coli O157:H7

A. Typical
. Ancestral Gain of Loss of O157:H7
. EPEC-like stx1 GUD+ SOR- GUD-

strain 055 to 0157  Loss of (93-111, 86-24,
LEE+ antigenic shift SOR+ Sakai, EDL-933) :
GUD+
SOR+ Gain of . i
pO157 GUD+ O157:H7

(G5101, ST-530)
Gam of Loss of ,
motility el
German clone
(493/89, CB2755)

osiiéH7 (5905)

Typical
055:H7 (DEC 5d, TB182A)

1. EPECE. coli O55:H7 —ancestor — sticanje Stx2 putem transdukcije-

2. Sticanje plazmida (pO157) — promena somatskog Ag od O55 do O157 —

3.  Gubitak pokretljivosti mutacijom u flagelarnom operonu, ali zadrzavajuci sposobnost fermentacue
sorbitola (SOR*) O157 —,,German" klon —

4. Gubitak sposobnosti fermentacije sorbitola i sticanje Stx1 —

5. Gubitak aktivnosti glukuronidaze — A6 —tipicni O157:H7 (SOR", GUD")



KOPUCHN MUKPOOPIAHU3MI
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= CrapTepy, noMoFmHe,3aLUT_MTHe n npobunoTcke KynType
= BAKTEPWJE MJIEYHE KUCEJIMHE (BMK) — Lactic Acid Bacteria (LAB):

= Lactococcus, Lactobacillus, Enterococcus, Pediococcus, Leuconostoc,
Bifidobacterium

rpamM NO3UTUBHM, KaTa/1a3a HeraTUBHM, KOoke nan wranuhuy,
HeCcnoporeHn, MMKpoaepopuan, BEIMKU 3aXTEBU 3a XParbMBUM MaTepUjama,
depMeHTaLWja NaKTO3€e, KPAaTKO reHepaLmjcko BpeMe

= XOMO (> 90% mneyHa kucenmHa) u XETEPOOEPMEHTALLUIA (MaeyHa
KMUCeInHa, AvnaueTu, aueTounH, ankoxon, CO2....)



KBAPMPOW3BOAA OAMIEKA

= AepobHe ncmxpoTpodHe rpam HeratMBHe 1 NO3UTUBHe BakTepuje, KBacLK,
NAeCHN, KOAMPOpMU, xeTepopepMeHTaTUBHIN NaKTObaL MM, CNOPOreHu
OpraHn3mMm

, y re mic isms or microbial activity

or microbial activity

entrated milk
dried milk
Butter

Cultured buttermilk, sour cream

Ripened ¢




TEMNEPATYPA

1. ICUXPODUAMN — . COLD LOVING
OntumasHa T 15°C, He pacTy u3Hag, 25°C
- 2. TICUXPOTPODU (6e3 063upa Ha ont. T, pacty npu T <7°C)
OntumanHa T ~ 25°C, He pacTy >40°C
3. ME3O®U/IN
Ontumanna T 37°C (25-40°C)
4. TEPMO®U/IN
OntumasHa T 50-60°C, He pacTy <45°C
EKCTPEMHU TEPMO®IN/IN

OntumanHa T > 80°C



PSIHOTROFI vs PSIHROFILI
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= The IDF defined psychrotrophs as those “microorganisms that can
_ grow at 7°Cor less, irrespective of their optimal growth temperature®.

" XWUTWjeHCKM YCI0BU MYyXe <10% yKynHe MUKPObMOoTe CMPOBOT Mieka YMHE
NCMXpPOTPOPU

" HeXUIUjeHCKM YCA0BU Myxe >75% yKyrnHe MMKpO6MOTe CMPOBOT M/ieKa
‘UMHe NcMxpoTpodu

a. rpam HeratmeHu - Pseudomonas, Aeromonas, Serratia,

Acinetobacter, Alcaligenes, Achromobacter, Enterobacter, Flavobacterium

6. rpam no3utusHu — Bacillus, Clostridium, Corynebacterium, Microbacterium,
Micrococcus, Streptococcus, Staphylococcus, Lactobacillus |



CMPOBO MJTEKO

XurmjeHcka Myxa — cMpoBo mJieko < 5000 CFU/ml; Micrococcus,
Streptococcus Lactococcus, Corynebacter/um SPP-
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HeoxnaheHo maeko uam oxna’F)eHo Ha cobHy T (>13 °C): EMK-
Lactococcus, Lactobacillus, Enterococcus; Streptococcus spp.

OxnaheHo mneko (4-6 °C): rpam NO3uTUBHE Me30DU/IHE Ce 3ameryjy
ca rpam HeraTMBHUM M rPaM NO3UTUBHUM NCUXPOTPOPHUM
bakTepnjama

65-70% NcUXpoTpoda N30/10BAHMX U3 cmposor MaeKa — Pseudomonas_
SPP.

Apyre HecnoporeHe npoTeosinTnyHe baktepuje: Acinetobacter,
Flavobacterium, Alcaligenes

TEPMOCTABUJIHW EH3UMU: pochonunasze, npomeuHase u aunase;
He 2ybe akmusHocm 3azpesarsem npu 100 °C/30 minuta



MACTEPM30BAHO 1 CTEPUIM3OBAHO MAIEKO

» Tepmuuka obpaga envMMuHULLE FpaM HEFATUBHY MCUXPOTPOPHY
nonynauujy

= KBAP: nocneauua pacta ncuxpotpoda npe obpaje, npexuns/baBatba
~ TepPMOPE3UCTEHTHUX UM pe3yaTaT HakKHaAHe KOHTaMuHaumje

* [lcnxpoTpodHe TepMopesncTeHTHe HakTepuje — NpexmnB/baBajy
TepMmunuky obpagy: Clostridium, Arthrobacter, Microbacterium,
Streptococcus, Corynebacterium, By . (Bacillus cereus, Bacillus
circulans, Bacillus mycoides, Bacillus coagulans, B. brevis, Bacillis
licheniformis, Bacillus sporothermodurans)

= KBap nactepusoBaHor Mmaeka— Bacillus spp. — optimal heat activation
temperature for spore germination — 65-75 °C

= KBap ctepuamnsoaHor maeka — Bacillus spp. (MaHa - chaTko rpyLuame)



CP
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» [lpoay>keHo BpeMme 3rpyLuaBaksa, CNabuju KBaAUTET CUPHOT rpyLUa —
ncmxpoTpodHe rpam HeratueHe bakTepuje (Pseudomonas spp.
TePMOCTabU/IHN NPOTEOANUTUYKN EH3UMN)

= Y3pOUHMLM PAHOT HaZMMatba cupa: KoandbopmHe bakTepuje —
Escherichia, Enterobacter, Aerobacter, Citrobacter, Klebsiella, Proteus,
Serratia spp., anv n kBacum (>10° CFU/qg)

* MaHa TeKkCType cMpa- KaCHO HaAMMare CMPa, KAPAaKTEPUCTUYHO 33
TBPAE W NONYTBPAE CUPEBE, jaB/ba Ce NPU KPajy 3perba- Y3POUHULM
aHaepobu nnu pakynTaTMBHM aHaepobu Koju CcTBapajy rac;
HanyKJAnHe u/uam nykoTuHe y cupHom tecty; Clostridium
tyrobutirycum — 5 do 10 cnopa y/zumpu M/1eKa 3a KaCHO HadUMQaH€e
Gaude



Fig. 1 Gassy Swiss cheese
caused by Clostridium

yrobutvricum. L. H.

Ledenbach photo




