MAKPOBUOTA XPAHE XUBOTMICKOI MOPEKNA - MATOTEHE
BPCTE, W3A3UBAYN KBAPA U KOPUCHE BPCTE
MUKPOOPTAHUSAMA. OBOMBEHA NMPEHOCHUBA XPAHOM.

2 olept e S ————— — — R il s £ o

KATEAPA 3A XUTWIEHY W TEXHONOIMlY HAMUPHULA AHUMAJIHOI NOPEKNA



Taylor, LathamIWoolhouse (2001) - od 1415 patogena ljudi, 61 % su zoonotski
uzrocnici

are Ol animal

In 2015, WHO (FERG) published the first estimates of the global burden of foodborne disease, which estimated that in 2010 more than 600
million
people fell ill from foodborne dlsease caused by 31 microbiological and chemical agents, resulting in 420 0oo deaths




MOXEMO OHEKWMBATW HEOHEKMBAHO
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OAKTOPU OATOBOPHM 3A NCINOJ/bABAHE OBOIEEH:)A NMPEHOCKBUNX XPAHOM:

NpomeHe y nemorpadujn,

H‘OHaLuaI-by 1 HaBUKaMa Jbyau,

NHAYCTPUJU XPaHe U TEXHOIOTUN,

TpeHa rnobasHe eKOHOMMje U LeHTPaIn30BaHe NPOU3BOAHE U NMPepaje XpaHe,

aJI1 U YHMBEP3a/iHA CNoCcobHOCT aganTaumje MMKPOOpraHn3amMa

EKOJIOI NJA —TEXHOﬂOFVIJA - BUOJIOT NJA
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MWUKPOBMO/OLLKN XA3APA MOBE3AH CA CMUPOBMM 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).




TpeHa0BU Koju KapakTepuLly 06o/bera caBpeMeHOor cBeTa
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* TAE OHERYJEMO OBO/bEA?

= Y Amepuuun, 060/berba NpeHOCMBa XPaHOM pe3yaTupajy y 76 MuamoHa
perncTpoBaHux c/1y4ajesa 60/1ecTu, 325 000 XOCNUTaAn3aumja u 5000 CMPTHUX
mcxo,a,a y3 TPOLLUKOBE npouerweHe Ha 6,6 40 37,1 MUInjapau AoNapa (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 iliness acquired in the United States—Major
pathogens. Emerg. Infect. Dis. 2011, 17, 7-15)



TpeHOoBM KOJjU KapaKTepuwy obombewa CaBpeMeHOr cBeTa
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 MAHAEMWICKA POPMA

pumep - myntupesncteHTHN cojeBn Salmonella Typhimurium, gedUHUCAHUX Ha
OCHOBY paroTunusaumje kao T1n 104. Cojesn Salmonella Typhimurium DTz104,
NojaBW/IN Cy Ce 1990. roguHe nctoepemeHo y Esponu n CesepHoj Amepuun,
NPYMapHO U30/10BaHN KOA FoBe/a, a MoTOM M APYrMX BPCTa XuBOTUHba (Tauxe,
1999). Og Tasa, DT104 kOMNaeKkc cojeBm ce perncTpyjy y MHOrmm AesoBrma CBeTa,
: anuv He ny Ayctpaauvjn n Hoeom 3enaHay. '



TpeHOoBM KOJjU KapaKTepuwy obombewa CaBpeMeHOr cBeTa
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- TTAHAEMWICKA ODOPMA

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

MNOBEhAHA NMPEBAJIEHLUWJA COJEBA PESUCTEHTHUX HA AHTVIEI/IOTI/IKE

[NojaBa T3B. Be3aHe pe3ncTeHLumje, Kao WTOo je NeHTa-pe3ncteHumja kog DT104 cojeBa S.
Typhimurium, je og nocebHor 3Hauyaja bygyhu ga npumeHa jegHor og aHTUHMOTHMKA
CceneKTUBHO AeJlyje Ha NPUCYCTBO CBUX NET reHa pe3ncTeHLnje, n TUMe CojeBU OCTBapyjy
CeneKTUBHY NPeAHOCT Y CyYvajy agMUHUCTPUPara aMnuumuanHa, aropdeHnkona,
cTpenToMuLMHa, CyNiPOHaMMAA NAN TeTPALUKINHA.

ACSSuTTmCp resistance type



TpeHAooBU KOjU KapakTepully obombewa CaBpeMeHOr cBeTa
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 NMATOFEHU YWY target” FPYNTY NPEACTAB/bA CNELUNOUNYHA
BUCOKOPU3UYHA CYBMNMONYJIALUMIATbYAU

5 Mono_cytogenes - YOPI (Young-Older-Pregnant-Immunocompromised)

* rnobanHa MMyHOKOMNPOMUTOBAHA NOMy/aLumja /byAu HacTaB/ba Aa pacte ycaea HIV/AIDS
enuaemuje, NPoAyXera XMBOTHOI BeKa Ko ocoba ca bonectnuma umyHogedumjeHumje,
Kao 1 nprmeHe xemMunoTepaneyTika u MMYHOCYTNPEeCUBHUX JIEKOBA Y TepanMJm KapuuHoma v
TpaHcnaaTaymju opraHa



BNOJIOLLKW XA3APA
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*» BakTepuje, BUpycu, kBacuy,
TJIECHU M NAPa3nTH '

Known Causes of Foodborne
lliness Outbreaks, U.S.
2006-2008

2 : Other/Multiple
Chemicals 4%
6%

Parasites

Norovirus
51%

AT

&

B 5
o9 |

Figure 1. Pie graph showing Foodborne illness outbreaks. From “Known Causes of
Foodborne lliness Outbreaks, U.S. 2006-2008,” by CDC, 2012. Reprinted with permission



Common Foodborne Bacteria

= Bacillus cereus

- CampylobaCterspp.‘
“» Clostridium botulinum

= Clostridium perfringens

= E. coli

= Listeria monocytogenes

* Microbial Hazards

* Salmonella spp.
= Staphylococcus aureus

= Yersinia enterocolitica

11



BUOJTOLLKM XA3APZ

OBO/bEFbA HPEHOCMBA XPAHOM

(Salmonella spp., Listeria monocytogenes,
Campylobacter jejuni, Vibrio parahaemolyticus,
Vibrio vulnificus, Yersinia enterocolitica)

(Bacillus cereus —ememu4HU. MOKCUH,
Staphylococcus aureus, Clostridium botulinum)

(Clostridium perfringens, STEC, Bacillus cereus
— dujapeuyHU MOKCUH)

[OE NATOTEHWU ,,)KUBE“

SEMJ/bULUTE:
v'Listeria monocytogenes
v'Bacillus cereus
v Clostridium perfringens
v'Clostridium botulinum

NMHTECTUHAJIHU TPAKT
XUNBOTUHA:
* Salmonella vrste
e £. coli O157:H7
e Campylobacter jejuni
e Yersinia enterocolitica
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= For afoodborne |IIness to occur, the following conditions must be
present:

- ThemicroorganiSm or its toxin must be present in food.

* The food must be suitable for the microorganism
to grow.

» The temperature must be suitable for the microorganism
to grow.

= Enough time must be given for the microorganism
to grow (and to produce a toxin).

* The food must be eaten.


https://food.unl.edu/safety/poisoning#conditions
https://food.unl.edu/safety/poisoning#temp

Table 1

a5 estimated for 1997, ranke:

nndbome tran
al., 1999 (values over 1004 are

O, 2000, i

200,000
1ES, 000
112,000

92 000

Q0,000
E7.,00:0
56,0060
51,0060
30 000
30 0060
30,00
27,000
23,0060
14,00

5000

000

2000

L

Those that have emerged in the last 30 years are indicated by an
asterisk.

E. coli026, 0103, 0104, 0111, 0118, 0121,0145

Brucella, Clostridium botulinum, Salmonella Typhi,

Trichinella, Kao rnaBHM

y3pouHuLM 0b60/berba Npe 1900. FOANHE, Y AaHallhbe BpeMe ce
naeHTndUKYyjy y ceera 0,01% cay4vajeBa a/lMMEHTApPHMUX
nHpekunja |

MPUMEP - Listeria monocytogenes, nCUXPOTPOPHM -
MUKPOOPraHM3aM Koju ce NperosHaje Kao y3pouHmK 060/betba
MO YCNOCTaB/bakby XN1a4HOT J1aHLa Y NPoL,ecy YyBata U
ANCTpubyLmje xpaHe
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The European Union One Health 2021 Zoonoses Report

European Food Safety Authority
European Centre for Disease Prevention and Control

Abstract

This report of the European Food Safety Authority and the European Centre for Disease Prevention
and Control presents the results of zoonoses monitoring and surveillance activities carried out in 2021
in 27 MSs, the United Kingdom (Northern Ireland) and nine non-MSs. Key statistics on zoonoses and
zoonotic agents in humans, food, animals and feed are provided and interpreted historically. In 2021,
the first and second most reported zoonoses in humans were campylobacteriosis and salmonellosis,
respectively. Cases of campylobacteriosis and salmonellosis increased in comparison with 2020, but
decreased compared with previous years. In 2021, data collecton and analysis at the EU level were
still impacted by the COVID-19 pandemic and the control measures adopted in the MSs, including
partial or total lockdowns. Sixteen MSs and the United Kingdom (Morthemn Ireland) achieved all the
established targets in poultry populations for reduction in Salmonefla prevalence for the relevant
serovars. Salmonella samples from carcases of various animal species and samples for Campylobacter
guantification from broiler carcases were more frequently positive when performed by the competent
authorities than when own-checks were conducted. Yersiniosis was the third most reported zoonosis in
humans, followed by Shiga toxin-producing Escherichia coli (STEC) and Listeria monocytogenes
infections. L. monocytogenes and West Nile virus infections were the most severe zoonotic diseases,
with the most hospitalisations and highest case fatality rates. Overall, MSs reported more foodborne
outbreaks and cases in 2021 than in 2020. S. Enteritidis remained the most frequently reported
causative agent for foodbome outbreaks. Salmonella in “eggs and egg products’ and in "mixed foods'
were the agent/food pairs of most concern. Outbreaks linked to 'vegetables and juices and products
thereof’ rose considerably compared with previous years. This report also provides updates on
brucellosis, Coxiefla burnetii (Q fever), echinococcosis, rabies, toxoplasmasis, trichinellosis, tuberculosis
due to Mycobacterium bovis or M. caprae, and tularaemia.

22 European Food Safety Authority and European Centre for Disease Prevention and Control.

Keywords: Campylobacter, foodbome outbreaks, Listeria, monitoring, parasites, Salmonella,
Z0ON0SEs

Requestor: European Commission
Question number: EFSA-Q-2021-00762




JEOUHULIMIAT3B. “EMERGING” UHOEKLUJA
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NHpekumnje ymja MHUMAEHUMja pacTe y NoCaAeAbe ABe gekaje uam ce nak npegsuba nosehaHa nHUngeHL Mja
obosbetba y ckopmjoj byayhHocTu

= - HoBe MHdeKLNje Koje pe3yaTMpajy U3 NPOMeHa 04HOCHO eBOJIyMpakba NocTojehrx opraHnsama

MosHaTe uHdeKLYje Koje ce lWmpe Ha HoBa reorpadcka NOAPYYja MK Ha A0 casa HesaxeaheHe nonynauuje
Joyau :

Crape nHdekumje, OJHOCHO y3pouHULLM Beh npeno3HaTh Kao NaToreHu, aau Koju cy npejcTaB/beHn KPO3 HOBe
BEXUKY/YME, HAMUPHULLE KOje NMPEeTXOAHO Hmcy66mne MHKPUMUHUCAHE Y C/1yYajeBMMA a/IMMEHTAPHUX
' obosbera

= [lpeTxogHO Henpeno3HaTe aAnMeHTapHe nHbekLmje



KAPAKTEPUCTUKE “EMERGING” MATOTEHA
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1) 300HOTCKWN KAPAKTEP

2) HAJIA3 MEBY OI'IOPTYH NCTUMA KOJN MNMPOY3POKYJY O36/bHA OBOJ/bEHA KO,[II
2 : MMYHOKOMITPOMUTOBAHNX OCOBA

3) “HOBW"TNATOIMEHW EBOJTYUPAJY N3 HOBUX EKOJTOTNIA NN TEXHOOTINJA

4) . "HOBW” TTATOIEHW EBOJIYUPAJY N KPO3 MPOLLEC YCBAJAHA HOBUX OAKTOPA
BUPYJIEHUWIJE

Mpumep: E. coliO157:H7



EBOJIYLWIA 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 L caalie,
German clone
(493/89, CB2755)

O55:H7
Stxo+ (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")



EHTEPOXEMOPATMYHA (EHEC)

= /lujapeja, xemoparnyHu KoaMTUC (KpBaBa Aujapeja) U XeMOAUTUYHO YpeMuiHU cuHApom (XYC)
= [/1aBHU Pe3epBOoap — UHTECTUHA/IHW TPAKT roBesa

= deKa/IHO- Opa/IHK NYT, ,,person-to-person‘ TpaHCMMCHja, KOHTAKT Ca KMBOTUHAMA., CUPOBO
M/1€KO 1 NMPOU3BOAN Of CUPOBOT U/ HEA0BO/bHO TEPMUYKKM OBpaheHor Maeka namn meca,
YHapCHa KOHTamuHauuja cBexer nospha

= AJETATOTEH

= [/IABHU ®AKTOP BUPYNEHUWMJIE — SHIGA — LIKE TOXIN (SLT) (VEROTOXIN/VEROCYTOTOXIN) —
KOAMPaH stx reHuma (cybpyne stx1, stx2; cybTunosu stx2a, stx2c, stxad — nocebHoO MMRAULMpPaH
y cayyajesuma HC 1 HUS-a

A2 Q157:H7

= ,,Also, whenever reports of generic E. coli infections or outbreaks are in the news, E. coli 0157 is
usualfy the implicated strain. However, manEy other serogroups of STEC can cause disease and .
are sometimes referred to as “non-O157 STEC” (e.g., serogroups 026, O111 and 0103 are the
non-O157 STEC that most often cause humanillness in the United States).“



KOPUCHU MNKPOOPTAH3MW
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= CrapTepy, noMo'hHe,3aLumTHe M npobunoTcke KynType
= BAKTEPWIJE MJIEYHE KUCEJIMHE (BMK) — Lactic Acid Bacteria (LAB):

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

rpam NO3UTUBHM, KaTasla3a HEraTUBHU, KOKe Uan wrtanuhn,
HeCcnoporeHu, MMKpoaepopuan, BEIMKU 3aXTEBM 3a XParbMBUM MaTepMjama,
dbepMeHTaLMja NaKTO3€e, KPAaTKO FeHepaLMjcKo Bpeme

= XOMO (> 90% mneyHa knucenmHa) u XETEPOOEPMEHTALLUIJA (MneyHa
KUCeNnHa, AnaueTunn, auetouH, ankoxon, CO2....)



KBAPMPOW3BOAA OAMIEKA

= AepobHe ncmxpoTpodHe rpam HeraTMBHe 1 NO3MTUBHE bakTepuje, KBacLK,
NAECHWN, KOANPOPMU, XeTepodpepMeHTaTUBHU NaKTObaL MM, CNOPOreHu
OpraHn3mMm

, d rE mic isms or microbial activity

bial activity

entrated milk
dried milk
Butter

Cultured buttermilk, sour cream

Ripened ¢




TEMMNEPATYPA

1. ICUXPODUAM — , COLD LOVING
OntumasHa T 15°C, He pacTy u3Hag, 25°C
s MNCUXPOTPO®U (6e3 063upa Ha onT. T, pacTty npu T <7°C)
OntumanHa T ~ 25°C, He pacTy >40°C
3. ME3O®PUNN
OntumanHa T 37°C (25-40°C)
4. TEPMO®U/IN
OntumasHa T 50-60°C, He pacTy <45°C
EKCTPEMHU TEPMO®U/IN

OntumanHa T > 80°C



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

" XUIWjeHCKM YCA0BU MYyXe <10% yKynHe MUKPObMOTe CMPOBOT MJieka YMHE
NCMXpPOTPOPU

" HeXUIUjeHCKU YCNoBU Myxe >75% yKynHe MI/IKpO6MOTe CUPOBOT M/eKa
‘UMHEe NCUXpPoTpPodU

a. rpam HeratmeHu - Pseudomonas, Aeromonas, Serratia,

Acinetobacter, Alcaligenes, Achromobacter, Enterobacter, Flavobacterium

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



CMPOBO MJTEKO

XurujeHcka Myxa — cMpoBo msieko < 5000 CFU/ml; Micrococcus,
Streptococcus Lactococcus, Corynebacterlum SPP-

e ————— = - ————— = —

HeoxnaheHo maeko uam oxnaBeHo Ha cobHy T (>13 °C) BMK-
Lactococcus, Lactobacillus, Enterococcus; Streptococcus spp.

OxnaheHo mneko (4-6 °C): rpam NO3UTUBHE Me30DUIHE Ce 3aMeHyjy
ca rpam HeraTMBHUM M FPaM NO3UTUBHUM NCUXPOTPOPHUM
bakTepnjama

65-70% NCUXpOTPOda U30/10BAHMX M3 cmposor MeKa — Pseudomonas_
SPP.

Apyre HecnoporeHe npoteosMTuyHe baktepuje: Acinetobacter,
Flavobacterium, Alcaligenes

TEPMOCTABU/IHU EH3UMMU: pocchonunasze, npomeuHase u aunase;
He eybe akmusHocm 3az2pesarbem npu 100 °C/30 minuta



NACTEPM30BAHO W CTEPUIM3OBAHO MJIEKO

Tepmunyka obpaga eNiMMUHULLE FPaM HEFAaTUBHY MCUXPOTPOPHY
nonynauujy

KBAP: nocneauua pacta ncuxpotpoda npe obpaje, npexuns/baBarba
TEPMOPE3UCTEHTHUX UM Pe3yATaT HAaKHAAHE KOHTaMUMHaumje

McnuxpoTpodHe TepmopesncTeHTHe bakTepuje — NpexurB/baBajy
Tepmunuky obpaay: Clostridium, Arthrobacter, Microbacterium,
Streptococcus, Corynebacterium, By . (Bacillus cereus, Bacillus
circulans, Bacillus mycoides, Bacillus coagulans, B. brevis, Bacillis
licheniformis, Bacillus sporothermodurans)

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

KBap ctepuansoBaHor maeka — Bacillus spp. (MaHa - cnaTko rpyLiate)



CUP

et = - —— - ————

» [lpoay>eHo BpeMme 3rpyLuaBarba, C/1abuju KBaMTET CUPHOT rpyLUa —
ncmxpoTpodHe rpam HeratusHe bakTepuje (Pseudomonas spp.
TePMOCTabUIHN NPOTEONUTUYKN EH3UMN)

= Y3pOUYHULM PAHOT HaZWMatrba cupa: KoanbopMHe bakTepuje —
Escherichia, Enterobacter, Aerobacter, Citrobacter, Klebsiella, Proteus,
Serratia spp., anv n kBacum (>10° CFU/qg)

* MaHa TekCType cMpa- KaCHO HaAUMakEe CMPa, KAPAKTEPUCTMYHO 33
TBPAE M NONYTBPAE CMPEBE, jaB/ba Ce NPU KPajy 3petba- Y3pOUHULM
aHaepobu nav pakynTaTMBHM aHaepobu Koju CTBapajy rac;
HanykKAWHe u/mam nykoTuHe y cupHom tecty; Clostridium
tyrobutirycum — 5 do 10 cnopa yﬂumpu M/ieKka 3a KacHoO Hadumarbe
Gaude



Fig. 1 Gassy Swiss cheese
caused by Clostridium

yrobutvricum. L. H.

Ledenbach photo




