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FOOD SECURITY vs FOOD SAFETY
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The World Health Organization defines ' , “The sum of
all contributions to the complete physical, mental and social well-being of
humans through an understanding and application of veterinary medical science.

THE COM PONE.NTS OF VETERINARY PUBLIC HEALTH
1 Food production and safety.

2 Zoonosis control.

3 Environmental contamination.

4 Role of animals in society.
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The goal of the food safety
professional should be to create

a food safety culture, not a food
safety program.

Frank Yiannas

Author of Food Safety Culture: Creating a Behavior-Based Food Safety

MAGN
Management System MAGNATACK




SCIENTIFIC REPORT

APPROVED: 11 November

doi: 10.2203/).efsa

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




Composite foods, multi-ingredients and other foods
T

Fish and fishery products [N=B5) .

Meat and meat products (N=43)

Egps and egg products [N=39)

Foods of nof-animal origin [N=23) _ .
Milk and milk products [N=16) |

Water (and other beverages) (N=6)

u Salmanella
Compylobacter
W Listerta monocytogenss
u Other bacterial agents
N Shigatoxn-producing F ool
Yersima
W Bocillus cereus toxins
Clostrigium botultnum foxins
W Clostridium perfringens toxns
Staphylococcus aureus taxing
W Bacterial towing, unspecified
B Marine biotoxins
Trichineila
Cryptosporidium
Other parasites
Unkniwn / Unspecified
Other causative agents
Other viruses
1 Histamine and Scombrotoin
B Hepatitis A
o norovirus and other Calicivrus




Contributing factors in strong-evidence foodborne outbreaks
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= Information on factors contributing to food contamination and outbreaks was
available for a minority of foodborne outbreaks . Risk factors were documented
in 152 strong-evidence outbreaks (47.4% of strong-evidence‘general’outbreaks).

1. Contamination by ‘food handlers’ - norovirus FBO and Bacillus cereus
2. Cross-contamination - Salmonella and L. monocytogenes

3. Inadequate heat treatment

4. Time/temperature storage - C. perfringens toxins

5. Inadequate chil'ling - food poisoning by bacterial agents



WHO, 2022
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= An estimated 600 million — almost 1in 10 people in the world - fall
ill after eating contaminated food and 420 000 die every year,
resulting in the loss of 33 million healthy life years (DALYs).




5O/IECTU MPEHOCMBE XPAHOM
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= MHPEKLUWMJE - Salmonella spp., Listeria monocytogenes, Campylobacter jejuni,
Yersinia enterocolitica

= TOKCOUHDPEKUMIE - Shigella spp. , Shiga toxin-producing Escherichia coli, -
Clostridium perfringens, Bacillus cereus (dujapeudHu cuHopom)

= MHTOKCUKAUMWMIE - Clostridium botulinum, Staphylococcus aureus, Bacillus
' cereus (ememuy4yHU CUHOPOM)

= ENMMAEMWJE/CMTOPAAUYHU CZTYHAJEBU



Bolest

Virusne bolesti

Infekcije adenovirusima

Infekcije enterovirusima (poliovirus i Coxsackie virus) °

Slinavka i sap

Infektivni hepatitis
Krpeljski encefalomijelitis
Bakterijske bolesti
Antraks

Botulizam

Bruceloza

Q groznica

Koli infekcije (enterovirulentne E. coli)
Infekcije sa Cl. perfringens
Difterija

Leptospiroza

Listerioza

Paratifus

Misja groznica
Salmoneloza

Sigeloza

Stafilokokna enterotoksemija
Streptokokne infekcije
Tuberkuloza

Tifus

Protozoe

Toksoplazmoza

Covek

X X X X X X

lzvor infekcije

Mleko
Zivotinja

X X X X X

Sredina

TABE/IA 29. Bonectu Koje ce nyTemMm M/1eKa NpeHoce Ha
: /pyae

TUPYC, AUDPTEPUIA, CA/IMOHE/IO3A,
CTPENTOKOKO3E (LLAP/IAX), Q TPO3HMLA,
BPYLE/IO3A U TYBEPKY/I03A

Escherichia coli, L. monocytogenes,
Campylobacter vrste, Yersinia enterocolitica




journal homepage: www.elsavier.com/locate/idairy]

Contents lists available at ScienceDirect
International Dairy Journal j
—

Review

A review of the microbiological hazards of dairy products made from @,H

raw milk

es*, G. Vlaemynck °, 5 Van ‘u\.eyenbelg L De Zutter %, G. Daube *
L M. Uyttendaele ¢, L. Herman '

BEUO/IOLLKN XA3APA Y CUPOBOM M/IEKY

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

XU I'IOTETMHHM HWje NnoTBphHEeHOo NnaToreHo ge/0Bame Ha /byae -Mycobacterium avium subsp.
paratuberculosis; MAP)
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European Food Safety Authority EFSA Journal 2015:13(1):3940

SCIENTIFIC OPINION

Scientific Opinion on the public health risks related to the consumption of
raw drinking milk'

EFSA Panel on Biological Hazards (BIOHAZ)™

European Food Safety Authority (EFSA), Parma, Italy

This scientific output, published on 8 May 2015, replaces the earlier version published on 13 January 2015."



EFSA Panel on Biological Hazards (EFSA BIOHAZ Panel, 2015)

JacHa Bes3a wu3mehy KoH3ymauuje cuposor mneka u obossetba smyan - Campylobacter spp.,
Salmonella spp., STEC, Brucella melitensis, Mycobacterium bovis u supyc kKpnesbHo2 eHuedaaumucd -
tick-borne encephalitis virus (TBEV)

According to the EFSA Panel on Biological Hazards, there were 27 reported outbreaks in the EU involving

raw milk betWeen 2007 and 2012. Of these, 21 were associated with Campylobacter spp. (primarily C. jejuni),
one with Salmonella Typhimurium, two with STEC and three with TBEV.

No case of L. monocytogenes transmission to humans from raw milk was reported between 2007 and 2012.

According to this report, about 85% of outbreaks were due to raw milk from cows, and the rest of them
occurred after consumption of caprine raw milk. Interestingly, raw donkeys’ milk generally seems to be free
of foodborne pathogens.

Based on the limited data available and expert opinion, microbiological hazards which are not regarded as
main hazards with respect to raw milk consumption in the EU were: Bacillus cereus, Brucella abortus,
L. monocytogenes, S. aureus, Y. enterocolitica, Y. pseudotuberculosis.



BMPYCHE BO/IECTW KOJE CE MPEHOCE M/ZIEKOM
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= Adenovirusi, Poliovirusi, Coxsacki BUpyc 1 BUpyC MHQEKTUBHOT
XenaTuTuca - BUPY/AEHTHU 3a /byAe, U3BOP KOHTaMUHaLM|je M/IeKa - YOBEK

= Bupyc Kprie/bHOr eHuedanmTnca, BUpyC C/IMHaABKe U Lwana, BUpYC

KpaB/bUX boruma — BMPY/IEHTHU 3a /by/Ae U XKUBOTUHE, MU3BOP KOHTaMUHaLMje
M/IeKa — 060/bene }KUBOTUHE :



ntermational Journal of Foo
Contents lists available at 5

International Journal of Food Microbiology

journal homepage: w rier.com te/ijfoodmicro

Foodborne viruses: Detection, risk assessment, and control options in food
processing

Albert Bosch’ _ yelka® ~-Hamon9, Alvin Lee®,
Lilou van Lieshout™*, 5
Anna Charlotte Schultz"

Unired S

CDC - Centar for Disease Control and Prevention: 2009-2019 - y 48% cay4ajeBa 6os1ectun
MPEeHOCMBUX XPaHOM, KA0 Y3pO4HUK npeno3Haje ce Norovirus; 3eneHo noBphe, cBexe
BOhe M LLKO/bKe




Table 2

Viruses documented to be found in the human gastrointestinal tract.”

Genus

Genome

Popular name

Disease caused

Enterovirus

Hepatovirus
Kobuvirus
Parechovirus
Orthoreovirus
Rotavirus
Norovirus
Sapovirus
Hepevirus
Mamastrovirus
Flavivirus®

Coronavirus
Orthomyxovirus
Henipavirus
Parvovirus
Mastadenovirus
Polyomavirus

Alphatorguevirus

ssRNA

ssRNA
ssRINA
ssRINA
seemented dsRNA
segmented dsENA
ssRNA
ssRNA
ssRNA
ssRNA
ssANA

ssRNA
segmented ssENA
ssRNA
ssDINA
dsDNA
dsDNA

ssDINA

Poliovirus
Coxsackie A, B virus

Echovirus

Hepatitis A virus
Aichi virus

Human parechovirus
Human reovirus
Human rotavirus
Human norovirus
Human sapovirus
Hepatitis E virus
Human astrovirus

Tick-borne encephalitis

VIrus
Human coronavirus
Avian influenza virus

Nipah wirus, Hendra virus

Human parvovirus
Human adenovirus
Polvomavirus

TT (Torque Teno) virus

Paralysis, meningitis, fever

Herpangina, meningitis, fever, respiratory disease, hand-foot-and-mouth disease,

anomalies, rush, pleurodynia, diabetes®
Meningitis, fever, respiratory disease, rash, gastroenteritis
Hepatitis

Gastroenteritis

Respiratory disease, gastroenteritis, CNS infection
Unknown

Gastroenteritis

Gastroenteritis

Gastroenteritis

Hepatitis

Gastroenteritis, CNS infection

Encephalitis, meningitis

Gastroenteritis, respiratory disease, SARS, MERS
Influenza, respiratory disease

Encephalitis, respiratory disease

Gastroenteritis

Gastroenteritis, respiratory disease, conjunctivitis
Progressive multifocal leunkoencephalopathy,

diseases of urinary tract

Unknown, hepatitis®, respiratory disease” haematological
Dizorders®, cancer®

myocarditis, heart

el

Uncertain whether the disease is caused by the virus.

" Any virus in the gastrointestinal tract could potentially be transmitted via food.
© Has been found in food (milk) but not in gastrointestinal tract.




FOOD-BORNE VIRUSES
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= viral GE-10" BmpyCme napTuKy/a /g deueca

* HuM3aK HMBO KOHTaMMHaLUUje — XeTeporeHa ancTpubyuuja — npoueaypa M3onau,14]e
M geTekumje

" MHAMKATOpU PeKasiHe KoHTamuHauwuje — Escherichia coli — Henoys,a,aHM
NMoKasaTe/bM NPUCYCTBA EHTEPUYHUX BUPYCA

= PCR - meTogo/10rMja — AeTeKumja BUPYCHE HYK/IEUHCKE KUCE/IMHE — MHDEKTUBHOCT
BUpYyCa

= KOHTPO/IHE MEPE - @growth is not a concern, whereas survival or maintaining
infectivity is KEY

= > 90°C/ 90 sek (MHaKTUBaLMja HOPOBMPYCA Y LLUKO/bKAMA)
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Food-Borne Transmission of Tick-Borne Encephalitis Approximately 10,000-13,000

Virus—Spread, Consequences, and Prophylaxis cases of this disease are

registered each year, and the
Alicja M. Buczek 1, Weronika Buczek 117, Alicja Buczek '*" and Joanna Wysokinska-Miszczuk 2 hl hest TB E Incidence

Department of Biology and Parasitology, Faculty of Health Sciences, Medical University of Lublin, (>1 0/1 0 O’ 000 pop u l atl O n) IS
Radziwilbowska 11 5t., 20-080 Lublin, Poland; abuczek21@gmail com (A.M.B.); weral301@gmail.com (W.B.) re po rted in th (o Ba ltic

Chair and Department of Periodontology, Faculty of Medical Dentistry, Medical University of Lublin,

Ehnd..*lu ﬁ;t EEJ-EFT.H.Liblin, ]l::'l-]d.l.'ll.'lli Eer]iw:lnntnl.ngiaiﬁtlrn.pl Countries, the CzeCh RepLIbliC’
orrespondence: alicja buczek@iumlub_p g ¢ .
Slovakia, Russia, and Slovenia.

Abstract: Tick-borne encephalitis (TBE) is the most common viral neurological disease in Eurasia. It
is usually transmitted via tick bites but can also occur through ingestion of TBEV-infected milk and L 4
dairy products. The present paper summarises the knowledge of the food-borne TBEV transmission AC co rd N g t oe stimates 9

and presents methods for the prevention of its spread. The incidence of milk-borne TBE outbreaks is a p pl"OXl m ately 1% Of a ” h uman

recorded in central, eastern, and north-eastern Europe, where Dxodes ricinus, Ivodes persulcatus, and /or - = .
Dermacentor reticulatus ticks, ie., the main vectors of TBEV, occur abundantly. The growing occurrence T B EV | nfe cti ons are a Cq uire d
ranze and population size of these ticks increases the risk of infection of dairy animals, ie., goats, .
geand popuation =2 _ | —— through consumption of

sheep, and cows, with viruses transmitted by these ticks. Consumers of unpasteurised milk and 3 " iy
dairy products purchased from local farms located in TBE endemic areas are the most vulnerable to Infected Unpasteurlsed milk
alimentary TBEV infections. Familial infections with these viruses arce {requently recorded, mainly J
wimentary 1° e nesEseE " ) or dairy products from

chock for in children. Food-transmitbed TBE can be monophasic or biphasic, and some of its neurological

updates and psychiatric symptoms may persist in patients for a long time. Alimentary TBEV infections can lnfe Cted I ive StOCk.

Citation: Buczek, AM.; Buczek, W.; be effectively prevented by consumption of pasteurised milk and the use of TBEV vaccines. [tis :

Buczek, A Wysokifiska-Miszezuk | pracommended that milk and dairy products should be checked for the presence of TBE viruses prior ‘

Fuood-Bome Transmission of to distribution. Protection of dairy animals against tick attacks and education of humans regarding
Tick-Borne Encephalitis . . . — z
the epidemiology and prophylaxis of TBE are equally important.
Wi ru-\.—!"if'-n'ad. ll"llrl.q.'n.luelrlc'e'h, and - - -
I:’mf.!l‘l_t].l":lh. Ik j. Emierow. Kes.

- . R , Keywords: tick-borne encephalitis virus; TBE outbreaks; food-borne transmission; milk-borne infec-
Public Health 2023, 1%, 1812, hitps://

tions; alimentary infection




Ticks and Tick-borne Diseases

Volume 11, I rember 2020, 101513

ort communication

T1c1<—b0me encephalitis outbreak following
raw goat milk consumption in a new micro-
location, Croatia, June 2019

Maja Ilic®® O =, Ljiubo Barbic , Maja Bogdanic °, Irena Tabain °

, Vladimir Savic 9,
Mirjana Lana Kosanovic Licina ®

, Bernard Kaic °, Andreja Jungic 9, Marko Vucelja T,
Vlado Angelov 9, Marinka Kovacevic ", Dobrica Roncevic " Samira Knezevic
Vladimir Stevanovic ©, Irena Slavuljica ', Danijela Lakoseljac ", Ninoslava Vickovic ¥,
Marina Bubonja-Sonje '/, Lisa Hansen @', Tatjana Vilibic-Cavlek ® ™

SURVEILLANCE AND OUTBREAK REPORT

A cluster of two human cases of tick-borne encephalitis

(TBE) transmitted by unpasteurised goat milk and
cheese in Germany, May 2016

SO Brockmann?, R Oehme?, T Buckenmaier?, M Beer*, A Jeffery-Smith%, M Spannenkrebs®, S Haag-Milz", C Wagner-Wiening?, C
Schlegel1 | Fritze, SZange! M Bestehorn?, ALindaw

Hoffmann" S Tiberis, U Mackenstedt?, G Dobler®s
. Public Health ( tli tli ;
fswald, Insel Riems,

atory of TBE, German Center of Infection Research (DZIF),



= The highest number of food-borne TBE infections is noted in Slovakia, where as
many as 17% of all recorded human TBE cases are associated with the
consumption of contaminated unpasteurised milk .

= As many as 24 of the 30 countries with the highest consumption of milk and dairy
products per capita are European countries . They are represented by the Baltic
countries (Finland, Sweden, Denmark, Norway, Lithuania, Estonia) as well as
central (Switzerland, Austria, Germany) and south-eastern (Slovenia, Croatia,
Greece) European countries, where an increase in the TBE incidence is reported.



Table 1. Examples of tick-borne encephalitis (TBE) outbreaks in Europe related to milk and cheese

consumption.

YearsiMonths

Mumber
of IIl/Exposed
People/Outbreaks

The Source of the Infection
iNumber/ of Hospitalized
Patients)

References

Slovak Republic

2220164
April-November, the
most outbreaks from

April to June

110/ 71413

goat's milk, cheese (41 /37.3%)
sheep’s milk, cheese
(67 J6lY )
cow's milk, cheese (2/1.8%)

Dorko et al. 2008 [101]

Czech Republic

19472008

i/ nd /nd

goats'milk (36/56.3%)
sheep’s milk, cheese
(21 /32.8%)
dail’_'..' milk {7/ 10.9%:)

Kriz, Benes and Daniel 2009 [36]

Hungary

2007/ Angust
2011 /September—
October

25715441
30,/ nd /nd

goat milk
cow milk

Bologh et al. 2010 [107]
Caini et al. 2012 [113]

Slovenia

2012/ May

3/5/1

goat milk

Hudopisk et al. 2013 [10#]

Croatia

2015/ April-May
2009 June

1001
A/nd /1

goat milk or cheese
goat milk

Markonovovié et al. 2006 [1049]
lic et al. 2020 [111]

Austria

2004

6ind /1

self-made cheese from mixture
of goat milk and cow milk

Holzmann et al. 200/ [106]

Germany

2016/ May—|une

27370

goat milk, cheese

Brockmanm et al. 2018 [39]

Poland

2017/ June

4/nd /1

goat milk

Krol et al. 2019 [110]

Estonia

2005/ May—june

27/nd/nd

goat milk

Kerbo et al. 2004 [33]

BUPYC - MNHAKTUBALUWIJA HTST NACTEPU3AUUNIA




KPMNE/bHM EHUEDATUTUC
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| = [1aneKkouCTOYHU UK PYCKM NPO/ehHO —/1eThK eHuedanTUC, LEHTPA/ZIHO €EBPOMNCKU
+6<pnefbHM eHuedannTuC, OUyHAYNaHTHU MEHUHIroeHuedannuTuc, andasmyHa mae4vHa
onecT S |

- ARBOVIRUSI rpyne B; genus FLAVIVIRUS

. (C B6I-Er{4/nI9EB)M: eBponcku (TBEV-Eu), cubmupckm (TBEV-Sib), ganekouctounum (Far Eastern

= there are two TBEV variants, which are probably new subtypes, i.e., Baikalian (TBEVBkI) |
and Himalayan (TBEV-Him) .

= CMMNTOMM: MHKYBaLUMja 3-4 AaHa 7-14' aHa HaKOH yjeAa Kpre/ba)- F[pPO3HULLE, OMLITa
cnabocr, FnaBO%O/ba — ACUMINTOMATCKU NEPUOA, (2-10 gaHa) — eHu,ecpam:ﬁmc,
MEHUHIUTUC, MUje/IUTUC _
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Tick-Borne Encephalitis Virus Seropositivity among Tick

Infested Individuals in Serbia

Pavle Banovié '+**1, Dasiel Obregon ***(, Dragana Mijatovié ?,
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Adrian Alberto Diaz-Sanchez and Alejandro Cabezas-Cruz **
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Novi Sad dobio dva mlekomata

SINAMA 3A

CBEXE

KO3JE
M KPABJLE

MJIEKO

[ ierennac<u aions s ]

ignorantia juris non excusat .

"Tokom 2016-2017.200uHe U2pao cam
pykomem y Aycmpuju u mada cam ce no
npsu nym cycpeo ca MAeKomamuma.
M3HeHaduo cam ce wmo je Maeko Koje cam
my Kynosao umasao NomnyHo opy2aduju,
nyHuju u nenwu ykyc. Odzosapano mu je u
Mo wmo je M1eKo Ha maekomamuma
docmynHoO 24 cama, na cam, peyumo, Mo2ao

- da ea kynum y 10 yge4e kada ce Bpamum ca

mpeHuHaa”, pekao osaj maadu
npedy3zemHuk 3a "lMo/monpuspedHuk”,

Jlucm nodceha da dpmasa odHedasHoO
uzdsaja becnogpamwa cpedcmsa
2a3zduHcmsuma u npedysemHuyuma 3a
KynosuHy os8ux anapama wmo je dodamHu
nodcmuyaj 3a cse oHe koju ucene oa uzbezHy
nocpedHuke y npodaju mneka.




BAKTEPUJCKE BO/IECTU KOJE CE NPEHOCE M/IEROM

: Q- TPO3HMLA

. TYBEPKY/I03A

» BPYLE/IO3A
= MAPATYBEPKY/I03A

= AHTPARC
= J/IENTOCITMNPO3A

= RAMITN/IOBAKTEPUO3A

« BALW/IAPHA TPOBAHA XPAHOM
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EU One Health Zoonoses Report 2021

With regard to foodborne outbreaks (FBOs), Salmonella, Norovirus and Campylobacter accounted
for the highest number of outbreaks and cases.

Campylobacteriosis I (N =127,840)
Salmonellosis I (N = 60,050)
Yersiniosis BI(N = 6,789)
STEC infections Il (N = 6,084)
Listeriosis | (N=2,183)

Yersiniosis [N (N = 6,789)
STEC infections N (N = 6,084)
Listeriosis NN (N - 2,183)
Tularaemia (N =876) Tularaemia I (N = 876)

Echinococcosis (N =529) Echinococcosis 1l (N = 529)
Q fever (N =460) Q fever M (N = 460)

Brucellosis (N = 162)

Brucellosis | (N = 162)

West Nile virus infection® | (N = 152)

H : : % e andl - TB caused by .
West Nile virus infection® (N=152) M. bovis/M. caprae | (N=111)

TB caused bY = Trichinellosis | (N =77)
M. bovis/M. caprae Lkt

Trichinellosis (N=77)

Rabies (N=0)

0 1
Rabies (N=0) Matification rate per 100,000 populatio

30 40 50



GLOBAL

| TUBERCULOSIS
. REPORT




OLUDAL TUDCERCUULUOIO

REPORT 2022

TB SITUATION AND RESPONSE
* Tuberculosis [TB) is contagious and airborne.

« TB is the second leading infectious killer after COVID-18 and the 13th
leading cause of death worldwide. It iz also the leading killer of people with
HIV and a major cause of deaths related to antimicrobial resistance

TB BURDEN

« [n 2021, an estimated 108 million (86% confidance intarval 8.8-1 million) peopla fall
il with TB worldwide, of which 8.0 million wera man, 3.4 milion wera women and 1.2
million wera children Peophe living with HIV accounted for 7% of the total

# Tha TH incidenc ar year) rose by 3.6%

2020 srging d LL|I ws of about 2% per year for most of the

twaan 2018 and
i 005 and 2019 1E million paopla
died from TB, including | 0 peopla with HIV

# Eight countries accounted for more tham two thirds of the global tofal India,
Indanezia, Chins |IL! Philippines, Pakistan, Migeria, Bangladesh and the Democratic
Republic of t
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THE COVID-19 PANDEMIC HAS
REVERSED YEARS OF PROGRESS
MADE IM THE FIGHT TO END TB

It continues to have a damaging
impact on access to TB services

ey
A

1.6 MILLION 1B DEATHS
INCLUDING 187 000 TB DEATHS
AMONG PEOPLE WITH HIV

TB is also the leading cause of deaths among people
with HIV and a major cause of antimicrobial resistance

related deaths

74 MILLION uwvEs savED (2000 - 2021)




Tuberculosis (TB) causing organisms include M.
tuberculosis sensu stricto and M. africanum,
causing the majority of human disease. A number
of other organisms from the M.

tuberculosis complex (MTBC), present in animals
and the environment, can cause zTB, these
include M. canetti, M. bovis, M. caprae, M. microti,
M. pinnipedii, M. mungi, and M. orygis (M.

orygis seems to be the major pathogen in Indian
cattle, Bos indicus).

The detection of M. orygis in both humans and-
animals presents three possible scenarios: 1) the
infection is endemic in animals, which are a source
of transmission to humans; 2) humans are the
principal maintenance host of M orygis and spill
over occurs to other species during close contact;
or 3) the infection is endemic in both humans and
animals. The absence of clarity in this regard has

been highlighted by others.

Mycobacteria forming so-called Mycobacterium
tuberculosis (MTB) complex that is currently comprising
ten species (Mycobacterium africanum, Mycobacterium
bovis, Mycobacterium canettii, Mycobacterium caprae,
Mycobacterium microti, Mycobacterium
mungi, Mycobacterium orygis, Mycobacterium pinnipedii,
M. tuberculosis sensu stricto and Mycobacterium
suricattae)



https://www.sciencedirect.com/topics/immunology-and-microbiology/microtus
https://www.sciencedirect.com/topics/immunology-and-microbiology/zebu

Genomic analysis of Mycobacterium tuberculosis variant bovis strains isolated from
bovine in the state of Mato Grosso, Brazil

Associated Data

» Supplementary Materials
+ Data Availability Statement

Abstract

The species Mycobacterium tuberculosis variant bovis (M. tuberculosis var. bovis) is associated with
tuberculosis, mainly in cattle and buffaloes. This pathogen has the potential to infect other
mammals, including humans. Tuberculosis caused by M. tuberculosis var. bovis is a zoonosis
clinically identical to tuberculosis caused by Mycobacterium tuberculosis, and the recommended

treatment in humans results in the use of antibiotics. In this study, we used the whole genome
sequencing (WGS) methodology Illumina NovaSeq 6000 System platform to characterize the

oannme nf M fuherculnsis var havigin cattle cirenlatine in Matn Grosso identifv mutations related tn
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Phylogenomic analysis of the species of the Mycobacterium
tuberculosis complex demonstrates that Mycobacterium
africanum, Mycobacterium bovis, Mycobacterium caprae,
Mycobacterium microti and Mycobacterium pinnipedii are later
heterotypic synonyms of Mycobacterium tuberculosis

Marco A. Riojas,"* Katya J. McGough,' Cristin J. Rider-Riojas,® Nalin Rastogi* and Manzour Hernando Hazbén'

Abstract

The species within the Mycobacterium tuberculosis Complex (MTBC) have undergone numerous taxonomic and nomenclatural
changes, leaving the true structure of the MTBC in doubt. We used next-generation seguencing (NGS), digital DNA-DNA
hybridization (dDOH), and average nucleotide identity (ANI) to investigate the relationship between these species. The type
strains of Mycobacterium africanum, Mycobacterium bovis, Mycobacterium caprae, Mycobacterium microti and Mycobacterium
pinnipedii were sequenced via NG5S. Pairwise dDDH and ANI comparisons between these, previously sequenced MTBC type
strain genomes lincluding "Mycobacterium canettii, '"Mycobacterium mungi’ and "Mycobacterium orygis’) and M. tuberculosis
H37Rv" were performed. Further, all available genome sequences in GenBank for species in or putatively in the MTBC were
compared to H37Rv'. Pairwise results indicated that all of the type strains of the species are extremely closely related to
each other (dDDH: 91.2-99.2 %, ANl 99.21-99.92 %), greatly exceeding the respective species delineation thresholds, thus
indicating that they belong to the same species. Results from the GenBank genomes indicate that all the strains examined
are within the circumscription of H37Rv' (dDDH: 83.5-100 %). We, therefare, formally propose a union of the species of the
MTBC as M. tuberculosis. M. africanum, M. bovis, M. caprae, M. microti and M. pinnipedii are reclassified as later heterotypic
synonyms of M. fuberculosis. "M. canettii’, ‘M. mungi’, and ‘M. orygis’ are classified as strains of the species M. tuberculosis. We
further recommend use of the infrasubspecific term ‘variant’ {'var.’} and infrasubspecific designations that generally retain
the historical nomenclature associated with the groups or otherwise convey such characteristics, e.g. M. tuberculosis var.
bovis.




Of 120 million people currently with new active TB,

140,000 (range, 69,800-235,000) are estimated to be

new cases of zTB (1.4%) of which an approximately
11,400 (8.1%, range 4,470-21,600) died (WHO,

20204a).

= The OIE, the World Health
‘Organization (WHO), the Food
and Agriculture Organization of
the UN (FAO) and the
International Union Against
Tuberculosis and Lung Disease
(The Union) jointly launched the
first-ever roadmap to tackle
zoonotic TB in October 2017. It is
based on a One Health approach
recognising the interdependence
of human and animal health
sectors for addressing the major
health and economic impacts of
this disease.

k

" ROADMAP
FOR ZOONOTIC
TUBERCULOSIS



https://www.oie.int/app/uploads/2021/03/roadmap-zoonotic-tb.pdf
https://www.oie.int/app/uploads/2021/03/roadmap-zoonotic-tb.pdf
https://www.oie.int/en/for-the-media/onehealth/
https://www.sciencedirect.com/science/article/pii/S1201971221001776#bib0220
https://www.sciencedirect.com/science/article/pii/S1201971221001776#bib0220
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,,The maintenance function represents the capacity to

maintain the pathogen within the ecosystem. A
maintenance host is a host population (single
population) or multiple populations in which the
pathogen persists even in the complete absence of
transmission from other hosts”

The role of wildlife

Domestic cattie are the principal hosts of M. bows. However, other domestic
livestock and wildlife are also susceptible to Infection. Some wildlife species
are considered “maintenance” hosts, acting as important sources of infection
for livestock. This can be due to their inherent susceptibility to the pathogen
or the habitat they occupy In refation to livestock. These include European
badgers {Meles males) in the United Kingdom and Irgland, brushtail possums
| Tchosurus vwlpscudd) in New Zealand; wild boar (Sus scrofa in the Iberian
peninsula; Afncan buffalo (Syncerus caffer) in South Africa; and elk | Cervus
canadensts) and white-talled deer (Odocodeus wirginianus) in the United
States. Other wildlife species can be considered “spillover” hosts, meaning
that they can be infected but do not necessarily play a role in transmission fo
Ivestock. Multi-sectoral research efforts are needed to improve understanding
of the role of wildlife in the dynamics of M. bowis infection in livestock and
to develop sustainable control strategies.

6. Reduce the risk to people

Identify key populations and risk pathways for transmission of zoonotic TB

Preventing disease in people requires reducing the risk of
EXposure and transmission at the human-animal Interface.
While the principal routes of transmission are known, more
information Is needed about the underlying soclocultural and
economic reasons for practices that facilitate transmission to
people, and how to promote safer altematives. Determinants
of progression from exposure o nfection, and from infection
10 disease, should be explored. The use of sequencing
technologies and phylogenetic analyses may play a rolé in
characterising transmission mechanisms, dentifying sources
of infection and Investigating drug resistance. Groups at risk
of disease need to be better defined but can Include:

* communities iving In close contact with livestock and
where access to safe food, healthcare, veterinary services
may bé poor, including rural communities or semi-nomadic/
nomadic pastoralist populations;
people with an occupational exposure to livestock,
including farmers, veterinarians and other animal heaith
workers, abattolr workers, butchers and livestock traders,
children and those more likely to consume unpasteurized
milk and dairy products, and
Immunocompromised people, such as those iving with
HIV/AIDS

Cultural practices can influence food
consumption behaviours. In many parts of the
world, dairy systems often lack specialized equipment
for collecting, treating and processing milk, which may
be Influenced by cultural and/or economic factors. For
exampie, aroups such as the Fulani in West and Central
Africa or the Maasal In East Africa rely on Ivestock for
their Ivelihoods and commonly consume milk and other
dairy products without heat treatment. This places these
communities at risk of contracting foodbome diseases,
ncluding zoonotic TB. In some African countries, butchers
may eat the parts of the cows’ lungs with visible T8
iesions In order to convince potential buyers that the
meat is safe.

In high-income countries, zoonotic TB may still pose a
risk to some groups. In the United States of America,
Hispanic communities bear the majority of the burden of
200n0tic TB. This I linked o the peactice of consuming
fresh cheese made from untreated milk (queso fresco),
often sourced from areas in Latin America where bovine
1B Is endemic.
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Characterizing reservoirs of infection
and the maintenance of pathogens
in ecosystems

M. G. Roberts' and J. A. P. Heesterbeek?
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We use a previously published compartmental model of the dynamics of
pathogens in ecosystems to define and explore the concepts of maintenance
host, maintenance community and reservoir of infection in a full ecological
context of interacting host and non-host species. We show that, contrary to
their current use in the literature, these concepts can only be characterized
relative to the ecosystem in which the host species are embedded, and are
not ‘life-history traits’ of (groups of) species. We give a number of examples
to demonstrate that the same (group of) host species can lose or gain main-
tenance or reservoir capability as a result of a changing ecosystem context,
even when these changes primarily affect non-hosts. One therefore has to
be careful in designating host species as either maintenance or reservoir in
absolute terms.

Terms in use include maintenance host, .
maintenance community, reservoir
host/species and reservoir community,
where the first two relate directly to
the persistence of the pathogen (i.e.
indefinite presence). The latter two
terms relate to the ability of the
pathogen to persist and to act as a.
sustained source of transmission
(reservoir) of that pathogen to a
specified (target) host species of
concern (for example, humans, farm

animals, agricultural crops, plant or

animal species of conservation

. interest).

A maintenance host/community is essential for the persistence of a pathogen, whether or not such a
host/ community can also transmit the pathogen to a specified target species of concern.




Reverse zoonoses or zooanthroponoses have been recorded in studies from Africa and
India (Duffy et al., 2020).

Contents lists available at ScienceDiract
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Zoonotic Tuberculosis — The Changing Landscape

Richard Kock™", Anita L. Michel®, Dorothy Yeboah-Manu®, Esam 1. Azhar",
Jordi B. Torrelles®, Simeon 1. Cadmus’, Lucy Brunton®, Jeremiah M. Chakaya®",
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In India, M tuberculosis (MANU strain) was found to be more prevalent in cattle than M. bovis . M.
tuberculosis MANU1 strain infection in cattle is likely due to spillover from humans in TB endemic areas and
demonstrates the potential for MDR-TB strains to acquire an animal reservoir that could then pose a future risk to
human TB control. Reverse zoonoses with M. tuberculosis has also been reported in zoo animals especially in
elephants, primates and felines.
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TYBEPKYJIMHU3ALMIJA - TEPMUYKA OBPAZA

= Y NpoOMeT Ce MOXe CTaBUTU CUPOBO M/IEKO 04 KpaBa uau 6MBO/MLA, KOje Npunaaajy ctaay,
cnoboaHoM og Tybepkyso03e, y CKiady ca nocebHUM nponucom Kojum ce ypehyjy mepe 3a
OTKpMBarEe, CrpevyaBarbe LuMpewa, cy3bujarba M  MCKOperMBarba 3apasHe 6Hosectu.
Ty6epKy/103e, /1M KO/IOCTPYM, KA0 U M/AIEKO XKEHKU APYrMX BPCTa }KUBOTUHA, KOje Npunaaajy
CTagMmMa Koja ce, aKo Ce pagu O BpCTama Koje Cy npujemuymBe Ha TybepKy/a03y, peAoBHO
KOHTPO/IMLLY Ha MPUCYCTBO Te 60/1eCTM y OKBUPY Mporpama Mepa 34paBCTBEHE 3alUTUTE
KMBOTMHbA. AKO C€ KO3e ApXKe 33jegHo Ca KpaBaMa, TaKBe Ko3e Mopa]y 6uTK npersneagaHe u
MCNUTAHe Ha NPUCYCTBO TybepKyo3e.

= Maeko Koje notuye 04 XMBOTUHA KOje HUCY pearoBa/ie NO3UTUBHO Ha TeCTOBE MporuncaHe
3a TyOepKy/103y U, Koje He nMoKasyjy cumntTome Te 60/1eCTH, a Koje npunaaajy ctagay y Kome
je AnjarHOCTUMKOBaHa TyDepKy/a03a, HAaKOH M34Bajatba 060/1e/1MX U KUBOTUHA KOA, KOjUX je
yTBpheHa nosuTMBHa TYOEPKY/MHCKA peakuMja, Cce MOXe KOPUCTUTU Moc/le TOMN/NoTHE
obpage HaKOoH Koje je peakuuja ankasiHe pocdartase HeraTuBHa.



CA/IMOHE/ZIO3A

* CBeXM CUpEBU, MEKU CUPEBU MPOM3BEAEHU C/IATKOM Koarynau,mo:vl
M/1IEKO Y npaxy

* [pou3BoAHE NnapTHje cMpa, Mac/aala 1 naBaake, NPOU3BEeAEHNX 04
CUPOBOI M/1IEKQ, MapTHje M/eKa Yy npaxy, CypyTKe y npaxy u
c1ag0/1e4a YKOAUKO cagprke Salmonella spp. y 25 © UM ma y30pkKa,
npeACTaB/bajy ONAacHOCT MO 34PpaB/be /bYAU U HE MOTY Ce CTaBUTU Y
MPOMET, a aKO Ce Ha/sa3e y NpoMeTy, MPOU3BOAHA NapTuja ce Mopa
ono3BaTu uau noByhu us npomeTa. -



CA/IMOHE/IO3A

Salmonella y paznnuntnm kaTeropmjama xpaHe:

| —3ag0BosbaBajyha, ako cBe BpeAHOCTM yKasyjy Ha 04CycTBO bakTepuje,

— He3aA0BO/baBajyha, ako je NpUcycTBO bakTepuje oTKpMBEHO y 6110

KOjOj je AMHUMLIM Y30pKa.

S —————

e cMe Burn y 23

g cMe BuTH y 23 g

g cMe BuTn y 23 g

e cMe Butn y 23 g




TABLE 7 5ak

Samher

CA/-I M O H E/-I O3A : h”"np—l i LS4 n=ylvani and ] Ik con 1ied afier l:rj'um :Hml:l.-Ljnc.H. 2

5 Typhirmarium paseurived poal & 1n Caieren £ a

vanievid Tam . Eall cheese made wilk may ] Deming

5 '\.._'l.l.r i 1 N7 L T e pred Mexican- dyle 5 asiim ei al., IHIK
.I'.'-'\..-\.'Il.- il
Lo T 2{h05 ‘owdlered infant formula } Brouard e al, 200
5. Typhiemarium 54 i 2 Law mi : Marurek et al. 04
Typhirmarium

& Typhirearium

Mexican-siyle st food
restaarant chain (77% of the
ill people reporied eatin g
cheese)

1l ol

kLB

5 Stanley 54 i HH3A o Raw Cashew Cheese
Rehlochon thovine raw.
cheese
France, Spain and 2 Infant formuls
Greece




Hrvatska agencijaza | Croatian Agency for L'Agence Croate pour
poljoprivredu i hranu | Agriculture and Food | 'Agriculture et I'Alimentation
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OBAVIJESTI ZA POTROSACE

Opoziv proizvoda -
SARAJEVSKA PLJESKAVICA

900g

OBAVIJEST ZA POTROSACE
Opoziv proizvoda

SARAJEVSKA PLJESKAVICA 500g

o= ocbavjestava potrosade o opozivy proizw
L ESKAVICA 900g, smrzn j3 22321, upotriy
13.08.2022., radi utvrdene bak iz roda Saimanel

5. o mikrobioloZkim

kriterijima za hranu

Dietaljnije infermacije o opozivu proizveds destupne su na stranicama subjekta u peslovanju s
hranem hitgs:stanic.hriobavijest-za-kupoe vska-plieskavica-000-g/

Podaci o proizvodu:
Proizvedaé: SZTR "Burdewic”, Subatiste-Feti
Stavlja na triiste: STAMIC d 0.0, Kerestines, Hvalska

Obavijest se odnosi iskljuive na proizved sa gore navedenim podacima
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| "onosus" =
(engl. recall) n "noBnadvere" (engl.
withdrawal) npexpambeHunx npoussoaa

[log  onosMBOomM Ce  nogpasymeBa  YK/akbahe
|Hebe3beaHe XxpaHe U3 AUCTPUOYTUBHMX /AaHaALA WU
YK/by4yje TMOB/layere MNpou3Boga MPOAATUX KPajruUM
NOTPOLLIAYMMA.

[log noB/aavyewem MpousBoga Ce noApasymeBa
YK/1arbahe Hebe3beaHUX Npon3BOAa n3
AUCTPUBYTMBHUX /1aHaLA, a1 HE YK/bydyje MoB/aYeHe
NPOU3BOAa NPOAATMX MOTPOLLAYUMA. '
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Detection of listeria monocytogenes in cheese
Undeclared allergen lactose in cheese spread,
from the Netherlands.

Staphylococcal enterotoxin in raw milk cheese
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Species and subspecies were

originally defined by DNA-DNA
i hybridisation, confirmed by
MLEE and MLST and are
currently differentiated by
biochemistry and serology.

Salmonella
l (2610)

Salmonella enterica I

cn1abocT, rnaBob0/ba, ; T = —
aHOPEKCMja M KOHFECTMja Su(b253p). ol l Subsp. | Su’bsp Il Supsp lla {Sjubsp b f‘;ubsp v Sub;p Vi
enterica salamae anzonae dianzonae houtenae indica
MYKO3HUX MeMbpaHa ropwer 1547y (513 (100 aehy @y (3
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Salmonella bongori I

The split in typhoidal and

l 99% of human and animal infections l non-typhoidal is based on the

6akTepujemuja y 1. Hege/bm —
pa3Bojem 6071eCTM CUMMMNTOMMU
apTputuca (2%); ctona
MOpTa/auTeTa 10%

“self-limiting” TE; nHkybaumja
12-36 caTtu; abAOMUHANHM |
rpYeBu, rpO3HULA,AMjape)a,
noHeKay noBpahawe; Tpajare
1-7 AQHA

Typhoidal Salmonella
(humans)

1

- v

Typhoid fever Paratyphoid fever

Non-Typhoidal Salmonella
(humans and animals)

1

v

Gastroenteritis '

v

Extra-intestinal l

: !

S. Paratyphi A
S. Paratyphi B dTar-
S. Paratyphi C

|

Self-limiting
(non-invasive)
S. Typhimurium
S. Enteritidis

+ 1500 others
Bacteraemia
(invasive)

S. Typhimurium
S. Enteritidis

S. Dublin

S. Virchow

S. Heidelberg

l

Focal infection
S. Choleraesuis
S. Typhisuis

S. Typhimurium
S. Enteritidis
S. Dublin
Bacteraemia

S. Choleraesuis
S. Typhisuis

S. Typhimurium
S. Enteritidis

S. Dublin

S. Virchow

S. Heidelberg

S. Bovismorbificans

Figure 1. General overview of the current classification of Sa/monella enterica.

doi:10.1371/journal.ppat.1002776.g001

disease syndrome. Typhoid and
paratyphoid fever is prolonged,
whilst extra-intestinal infection is
usually acute and metastatic.
Gastroenteritis is characterised
by diarrhoea.

Differentiation of serovars is by
agglutination with specific
antisera against LPS (O), two
phases of flagella (H1 and H2).
There are 46 O, 85 H and 1
capsule (Vi) antigen which
have been described in about
1,500 combinations within

subspecies |.
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preferred name (not
correct name)

correct name
synonym

preferred name (not
correct name)

"Salmonella entebbe" Kauffmann 1961 not validly published

Salmonella enterica (ex Kauffmann and Edwards 1952) Le Minor | validly published under the [[®\I5
and Popoff 1987 conserved name

Salmonella enteritidis (Gaertner 1888) Castellani and Chalmers validly published under the ICNP
1919 (Approved Lists 1980)

"Salmonella eppendorf' Kauffmann 1961

"Salmonella escanaba" Kauffmann 1961 not validly published

"Salmonella eschweiler' Kauffmann 1961 not validly published

"Salmonella ezra" Kauffmann 1961 not validly published

"Salmonella falkensee" Kauffmann 1961 not validly published

not validly published

preferred name (not
correct name)

preferred name (not
correct name)

preferred name (not
correct name)

preferred name (not
correct name)

"Salmonella fann" Kauffmann 1961

not validly published

preferred name (not
correct name)

"Salmonella farcha" Kauffmann 1961 not validly published

"Salmonella fayed" Kauffmann 1961 not validly published

"Salmonella freetown" Kauffmann 1961 not validly published

preferred name (not
correct name)

preferred name (not
correct name)

preferred name (not
correct name)
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Getting it nght with Salmonella nomenclature

Patricia |. Fieids, PhD, Division of Foodbarne, Waterborne, and Eswvironmentsl Disesses, US Centers for Disease Control and Prévention
Jobn A. Crump, MB ChB, MD, DTMEH, McKinlay Professes of & b . L g alt) e, University of Otsgo

What are the Salmonella species and subspecies that] ) What are appropriate collective terms for serovars?
need to know? " Typhoidal Sa/monelia refers to serovars that cause
There are two species of Salmonella: typhoid or paratyphoid fever.

Salmonella Salmonella Nontyphoidal Salmonella (NTS) refers to all other

enterica bongori SEro fars: . |
-~ 'Serotype’ is a widely used alternative to 'serovar;

Within Salmonella enterica, there are six ‘serotyping’ is the process of determining serovars.

subspecies which are commonly abbreviated by ) What are the appropriate terms for the diseases

Roman numerals: " caused by Salmonella?

Salkmonella enterica Salmonella enterica  « Typhoid fever is caused by Salmonella Typhi.
subspecies enterica  subspecies diarizonae  « Paratyphoid fever is caused by Salmonella
(subspecies |) (subspecies llib) Paratyphi A, Salmonella Paratyphi B, or Salmonella

Paratyphi C.

Enteric fever is the collective noun for typhoid and

paratyphoid fevers.

Nontyphoidal Salmonella (NTS) are important
Salmonela enterica Salmonella enterica causes of enterocolitis*, and may cause
subspecies arizonae subspecies indica bloodstream infections and other extraintestinal

(subspecies lila) (subspecies VI) infections of normally sterile sites. Some serovars

Most human infections are associated with Salmonella and sequence types of NTS cause extraintestinal

enterica subspecies enterica infections more frequently than others relative to

diarrhea.
*Anatomically and pathologically speakin

Salmanella enterica Salmonella enterica
subspecies salamae subspecies hautenae
(subspecies 1l) (subspecies IV)

’? How should | abbreviate Salmonella serovars?
Main point: Clearly define abbreviation before using it, predominately enterocolitis rather than g
i.e. Salmonella enterica serovar Typhi (Salmanella Typhi) ’) Where can | find out more?
Qther noints: The White-Kauffman-Le Minor Scheme These website provide an excellent overview of the
recommends against abbreviating genus unless species is history and current status of Salmonella taxonomy
also provided. For example: and nomenclature:
X S. Typhi is discouraged o Nww.t

Salmonelia Typhi is acceptable
S. enferica serovar Typhi is acceptable
f_v.Serovar Typhi' is particularly useful for multiple serovars,
e.g., 'serovars Typhi, Paratyphi A, and Paratyphi B'

—2 And remember, there is no such thing as ‘Saimonella Paratyphi;
rather, Salmonella Paratyphi A, Salmonella Paratyphi B, and
Salmonella Paratyphi C. These can also be abbreviated as
Salmonella serovars Paratyphi A, Paratyphi B, and Paratyphi C.

TYPHOID
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W Chack far updates

Salmonella nomenclature
In the genomic era: a time
for change

Marie A. Chattaway' , Gernma C. Langridge* & John Wain**

Salmonella enterica nomenclature has evolved over the past one hundred years into a highly
sophisticated naming convention based on the recognition of antigens by specific antibodies. This
serotyping scheme has led to the definition of over 2500 serovars which are well understood, have
standing in nomenclature and, for the majority, biclogical relevance. Therefore, it is highly desirable
for any change in naming convention te maintain backwards compatibility with the information
linked to these serowvars. The routine use of whole genome sequencing and the well-established link
between sequence types and serovars presents an opportunity to update the scheme by incorporating
the phylogenetically relevant sequence data whilst preserving the best of serotyping nomenclature.
Advantages include: overcoming the wariability in antibody preparations; removing the need to

use laboratory animals and implementing a truly universal system. However, the issve of trying to
reproduce the phenotyping gold standard needs to be relaxed if we are to fully embrace the genomic
era. We have used whole genome sequence data from over 46,000 isolates of Salmonella enterica
subspecies enterica to define clusters in two stages: Multi Locus Seqguence Typing followed by antigen
prediction. Sequence type—serotype discrepancies were resolved using core SMP clustering to
determine the phylogenetic groups and this was confirmed by owverlaying the antigenic prediction
onto the core SMP clusters and testing the separation of clusters using cgMLST Hierarchical Clustering.
This allowed us to define any major antigenic clusters within an ST—here called the MAC type and
written as ST-serovar. Using this method, 99.96% of Salmonella isolates reported in the UK wera
assigned a MAC type and linked to a serovar name taken from the Kauffmann and White scheme. We
propose a change for reporting of Salmonella enterica sub-types using the ST followed by serowvar.




JIMCTEPMO3A

= Listeria monocytogenes npexunB/baBa y pasIMuUTUM xabutatuma (NpUpogHU —
3eM/bULLITE, MOBPLUMHCKE BOAe, TPY/IeXKHa BereTauuja; papma u OKpyxeme
papme 1 NPOoLECHO OKPYXKEHE), a1 Ce NPEerno3Haje U Kao y3pOodHMK MHbEeKLM)a
/bY AV U }KUBOTUHA '

= WM3BewTaj 0 300H03ama (EFSA, ECDC, 2021)- Ha nogpyyjy EBponcke yHuje y 2019.
roAuHM - 2 621 NOTBPHEH C/1yvaj MHBA3MBHE IMCTEPUO3E /bYAM, V3 BI/ICOKy cTony
mopTtaauteta (17,6%).

= M3 KOHTaMWHUpPAHE XpaHe U30/Yjy Ce XUNnepBUpYy/1IeHTHU COjeBU Listeria
monocytogenes '



* 4 r/naBHe ¢usaoreHeTcke vHuje (no3e) (I-1V) (eHra. lineages), Buiue og, 14
cepoTtunosa u 4 PCR ceporpyne (My/ATUN/eKC NaHYaHa peakuuja noammepase 3a
aMmnandukauujy 4 cneumuduyHa mapkep reHa; aobpa Kopesaumja ca
cepoTunoBuma-Listeria monocytogenes

= Cepotunosu avHuje Il v IV peTKo ce n301yjy n3 xpaHe u yrnaBHOM ce ,a,or<a3y1y
Ko4 npexkuBapa

- Behuna usonara KOju ce AOKas3yjy y c1yvajeBMmMa AMCTepmoae /byan ipunaga 4b
(Hajsehu 6poj KAMHUUKMX U30/1aTa), 1/2a (HajBehn Bpoj M3osaTa nopexsom 13
npouecHor Opr)KEI-ba) n1/2b cepoTnnoBuma.



Mozyhu cueHapuo mpaHcmucuje Listeria monocytogenes Ha papmu
MY3HUX Kpaad

MHuyujasHa KOHMamuHauuja ycesd u 3em/buima nymem 8000mMoK08d, OUs/bUX #UBOMUH,
nmuuyd, Kopuwhersem cmajredikd 3a hybperse Ky/imusucaHUX N08puUHd

dapmcke Husomuree Mo2y bumu OUpeKmMHO us/0xeHe Listeria monocytogenes u3 sempuwma u
gceea MOKOM hdlwie, Undk, y 080M C/1y4djy, pdou ce 0 HUCKOM HUBOY KOHMdMuHauuje, He0080/bHOM
d usasose UHPeKuujy

Ca Opyze cmpaHe, cusaxcd 10uiez Keasumemd, Hed0eKk8amHo KoH3epsucdaHd (pH > 5,0 — 5,5), u npu
MOM KOHMaMuHUpdHd, omozyhasa pasmHoxcasaree Listeria monocytogenes do sucokoz bpoja, u
caceum 8epo8AMHO npedcmas/bd yobuudjeHu nym uH@deKuuje papMcKux musomured

3HdwajHo geha npesaseryuja Listeria monocytogenes ce ymepby;’e y y30puumad ceueca My3HUX
Kpasd y nopeherpy ca y3o0puuma 3emuimd, 800€ (PapMCKO OKPYeEHE) U CMOYHe XpaHe

Fosedd, kao domahuHu, amnauduxyjy Listeria monocytogenes uHzecmupaHy Kpo3
KOHMAMUHUPAHY cuaaxcy, U Ha maj Ha4YuH npeocmas/bdjy Kpumu4yHU akmop y 00puasdrby
KOHMAMUHAUujeé 8UCOKO2 HUBOd HA papmu :

Pacejasarbem Listeria monocytogenes nymem geueca KAUHUYKU 060/1€/1UX #UBOMUHA U/uu
acuMNMOoOMAamcKUX K/AUyoHoWd, 00/1a3u 00 KOHMAMUHdAyuje HeNnocpeoHO02 OKPYIerd M UBOMUHb,
U UUKAyc peKkanHo-0pd/He mpaHCcMUcCUje ce Hacmas/bd



KoHTamMHaLMja CUpOBOr M/1EKA

= [lpumdpHa KOHMamuHayuje maekd nodpdsymesd CybKAUHUYKU mdcmumuc, 20e ce

Kdo Y3pOYHU d2eHc uoeHmudgukyje Listeria monocytogenes

= KOHMamuHauuja mseKa ca Listeria monocytogenes y2/1d8HOM pe3y/imam
ceKyHOapHe KOHmamuHauuje (KoHmamuHauuja nospuwuHe sumMeHd PekaHUM
Mamepujasnom u/su U3 OKO/IUHE), 0OHOCHO pe3y/amam CMBaApated 6uocj)un/v|a y

AUHUjU cucmemd 3d Mmymcy



Listeria monocytogenes

[TcMXpOTO/I€paHTHOCT

AUMAOTO/NEPAaHTHOCT

Xas10To/NepaHTHOCT

MuKpoaepopuaHOCT

= XPAHA CITPEMHA 3A KOH3YMWPAHRE - xpaHa Kojy je cybjeKT, 04HOCHO
npousBohay uaun npepahmBay HaMeHUO 3a UCXPaHy /byaun 6e3 notpebe ga ce oHa
NpeTXxo4AHO 0bpaan TON/0TOM UK HEKOM APYroM BPCTOM 0bpagje, unju ummb 6u
610 Aa ce e/IMMUHULLE MAN CMAkbM HA MPUXBAT/bMB HUBO OPOj MMKPOOPraHM3ama
04, 3Ha4aja;



XPAHA CMPEM HA 3A KOH3YMWPAHbE Koja He nogp»asa pact /IM

= npow3BoaM ca pH < 4.4 W a,, < 0.92,
* n‘pom-3Bo,a,v| capH<5.01a,<0.94,

" MPOM3BOAM Ca POKOM yrnoTpebe Kpahum oa neT gaHa, ayTOMATCKM ce CBPCTaBajy
y OBY KaTeropujy, -

" 3aMp3HYTU NPOM3BOAM,

= Apyre KaTeropuje npomssoga Mory 4a 6yay yk/bydeHe y OBy rpyny, ako 3aTO
NOCTOjU Hay4YHa ONpaBAaHOCT.



MHA T3

Mukpooprasnam
H KATErOpH|a XpaHe

VIH CTIPEMHH 34 K
i ; 0

HJEHE K0ja
e Ra pacT L

CHTHCEHE KODACHLE T MATARE, CYBOMECAHTH OPOHIBOLN

0CTH, cyed nnehka, cyea nnehea

AHMURCHA |JH\:|EI

Mapsapann 1I|:'|I.|I|!H:|.I-I:-I

MERHCHDCEN ..o ieeseeessseeessnnssisaaseninssenmesnnnnsennnnsnnnnnn
“CHIRHYH]

Cranonen

(PepueHTHCAHN T3

Maesnn pesepru

blmesisin HasasK

CHpHH HAMETH 1 CHPHI JE3EpTH

[MomyTepon o TRRIH clp

NMposrzeoay v kojimnda je pH esn oa 4.4: @np. Typaimja




[PAHUYHE BPEAHOCTU
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= XPAHA CNNPEMHA 3A KOH3YMWPAHE KOJA MOAPXABA PACT /IM
1) 100 CFU/g xpaHe y npoMeTy TOKOM pOKa ynotpebe

2) o0acycTBO/IM Yy 25 g UCIUTUBAHE XPaHE — MPe Hero LITO XpaHa npecTaHe Aa
byae nog HenocpegHOM KOHTPO/10M CybjeKTa y N0C/10Bakby XPaHOM

= XPAHA CMTIPEMHA 3A KOH3YMUPAHE KOJA HE [NOAPHABA PACT /IM

1) 100 CFU/g xpaHe y npoMeTy TOKOM poKa ynoTpebe



MHTOKCH KALUWJE EHTEPOTOKCMHUMA CTA®U/TOKOKA
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25 MMYHO/IOLLKU Pas/IMYUTUX EHTEPOTOKCHMHA ﬁStaphylococcal Enterotoxins —SEsg\m
gEloZT)eMHa C/IMYHUX eHTEePOTOKCMHMMa (Staphylococcal Enterotoxin-like, SEI) (SEA-

SEA-SEE are considered "classical enterotoxins', while SEG-SEIZ are termed "new
enterotoxins'. Historicallcy, classical toxins were demonstrated to be emetically
active in rhesus monkey feeding assays, while new toxins were either not emetic or
had not been tested in monkeys

CnocobHOCT aa n3asoBy noBpahamwe n 'E Kog npumaTa

CynepaHTUreHOCT — HecneuuduyHa aktnueauuja T ammpounta - oc10bahare
LMTOKMHA U CUCTEMCKM LLIOK

OTMOPHOCT Ha TON/IOTY U AUreCTUjy NerncMHOM
CTpYKTYpHa C/IMYHOCT

Monekyscke mace 25-29 kD



WHCTTYT 3A
CTAHAAPAWBALLALY
CraHpapaon -

CraHpapouv3auuvja « Enykauuja « Ycnyre - Beb npopaBHuua « Bectu v porahajm

# | MPOJEKTH SRPS EM IS0 6886-1:2021

SRPS EN ISO 6888-1:2021

Mukpoburnonoruja naHua xpaHe — Xopu3oHTanHa metoga 3a ogpehusame bpoja koarynasa-nosnTuBHUX
ctachunokoka (Staphylococcus aureus n gpyre spcte) — [leo 1: Metoga ynotpebe arapa no bepa-
[Mapkepy

Microbiology of the food chain - Horizontal method for the enumeration of coagulase-positive staphylococci (Staphylococcus aureus
and other species) - Part 1: Method using Baird-Parker agar medium (1SO 6888-1:2021)

Oatym ofjaersmeama: 30. 9. 2021




MHTOKCUMKALMIE EHTEPOTOKCMHUMA CTAPUTOKOKA
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* The Staphylococcus genus comprises at least 70 species and
- subspecies associated with an array of host species and habitats

= |In additionto S. aureus (

) there are eight described coagulase-positive
staphylococci (CoPS) including Staphylococcus argenteus,
Staphylococcus cornubiensis, Staphylococcus delphini, Staphylococcus
intermedius, Staphylococcus lutrae, Staphylococcus pseudintermedius,
Staphylococcus coagulans, and Staphylococcus schweitzeri, with
Staphylococcus agnetis, Staphylococcus chromogenes, and
Staphylococcus hyicus described as coagulase variable
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Enterotoxigenic Potential of Coagulase-Negative
Staphylococci from Ready-to-Eat Food

Wioleta Chajecka-Wierzchowska *, Joanna Gajewska, Patryk Widniewski
and Anna Zademowska

Department of Industrial and Food Microbiology, University of Warmia and Mazury in Olsztyn,
Plac Cieszyniski 1, 10-726 Olsztyn, Poland; joanna. gajewska@uwm.edupl (|.G.);
patryk.wisniewski. 20student uwmeedu.pl (P.W.); anna_zadernowska@uwm.edu.pl (A.Z)
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Abstract: Although coagulase-positive staphylococci are considered to be the main factor responsible
for food poisoning, an increasing role for the coagulase-negative staphylococd in the production of
enterotoxins has been observed in recent years. This study was conducted to assess the occurrence
of genes responsible for the production of staphylococcal enterotoxins (SE), enterotoxin-like toxins
(SEI) and toxic shock syndrome toxin-1 (TSST-1) in coagulase-negative staphylococci (CoNS) isolated
from ready-to-eat food from bars and restaurants. One hundred and eighteen CoNS strains were
tested using polymerase chain reaction (PCR) to five superantigenic toxin genes, including five
different types of classical enterotoxins (sea, seb, sec, sed and see) and the toxic shock syndrome
toxin-1 (tsst-1) as well as to supertoxin-like genes. PCR-positive isolates were then tested using
immunoenzymatic methods (SET-RPLA, Vidas SET 2) for toxin expression. Out of 118 CoNS strains,
the presence of staphylococcal enterotoxins was confirmed in 72% of them. The most frequently found
enterotoxin-like genotype was ser, selu. Two of the tested strains had up to ten different enterotoxin
genes in the genome at the same time. Although no production of enterotoxins was detected in the
CoNS, which means that their possible role in the epidemiology of food-bome diseases is minimal,
the data demonstrated that the toxigenic capacity of the CoNS should not be ignored, and that this
group of microorganisms should be continuously monitored in food.

Keywords: coagulase-negative staphylococci; ready-to-eat food; staphylococcal enterotoxins




MHTOKCH KALUWJE EHTEPOTOKCMHUMA CTA®U/TOKOKA
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* The robustness of S. aureus under a wide range of environmental conditions should
be considered a virulence parameter, making it difficult to predict the general
behavior of the pathogen in various food matrices under different environmental
condltlons

= The series of events in an SFP outbreak typically include the following: (i) the
presence of the pathogen in raw materials or the food handler(s), (ii)
contamination of the food, for example, through processing equipment or through
the food preparer, (iii) mapproprlate storage conditions and/or inadequate
temperature control that allow for bacterial growth and enterotoxin production,
and (iv) ingestion of contaminated food containing a sufficient amount of SE to
trigger symptoms of the disease.

*  The majority of well-documented outbreaks indicate that the most common
means of contamination in cases of SFP are poor hygiene practices during the
processing, cooking, and distribution of food products. Inadequate cooling of food
products is the main cause of S. aureus growth leading to disease



. | CUpeBK NpoMBLaeHH 0f CUPOBOT MNeKa

Koarynaza nozuTvexe
CTADUNOKOKE

Cvpesu NpoWBeneHy 04 MNexa Koje je obpahero
TONAOTOM Ha TEMAEPATYPK HUXO] 0 TEMNEpaType
nacTepuzaLviel’”’, cupesi ca 3persen npouIseseHw
"MK 0 NACTEPU30BAHOM MEKA UMK CYPYTKE, MK
0 MIEKa MM CypyTke 0Opaferux jauuM PEXmMom

TonnoTHe obpage!”’

Koarynaza nozuTvexe
CTADUNOKOKE

33 EpEME NPOW3BOAHOT
pOUECa, Y BPEME Kapa ce
o4ekyie 1a fie Gpoj
CTadunoKoKa GuTw
Hajeenn

Mo00MkLaRke XHIU]EHEe NPOM3BOIHE K
u300pa CHpoBKHa. AKD Ce YTBPAS BPEAHOCTH
>10° cfu/g, 7a npow38oaHa napTuja cupa
C& MOPa MCMHTATH Ha NPUCYCTRO
CTAMUNOKOKHKX SHTEPOTOKCKHA.

Mexy cupesi Ges zpersa (Caewy cupesn)
POMZEEEHI 01 MABKA WK CYPYTKE KOju cy
* |nacTepuzosari WK obpaneHn jaunm TonnaTHe

ofipaze V7!

Koarynaza nozuTvexe
CTadUNoKoKe

Kpaj npouzeogHor
npoLeca

MoBoklatke XHTHjeHE NPoK3BOaHE. AKD Cé
yTepae epegrocTv >10° cfu/g, Ta cepy]
CHPa Ce MOpa MCMMTATH Ha NPUCYTED
CTADMNOKOKHMYX EHTEPOTOKCHH.




HenacTepuz [lponzB0DA V¥
NPOMETY TOKOM

IO A |‘IJ| O
0 |_|'f" (cnpet 1-| A 23
KOH3YMHMpaHee)

EN ISO 6579

CHMpEEN, MNEKD

CYPYTHA ¥ Npaxy K

HaBEdEeHD ¥ KPHUTEPH]YMY EEL‘-' OncKa [powvzeod y
I‘Iu rna By ._1_-.

: 2, Tadka 2.2.3

npynora

HWBE IWKOMBKE W OCTann 30 MPN/ 100 g | 700 MPN/ 100 g

MEKYLILM, KB o7 (14) (15) e i |EE Y EN/ISO 16648-3
DOAMB0KOLWILM, s ‘-'1I;'F__ YibYLWTYpHE .“_,}- YIBYWTYpHE '
NAAWTAWTALLK ¥ NY¥EeBK TEYHOCTIA TeYHOCTM




Enterotoxin production and antimicrobial
susceptibility in Staphylococci isolated from
traditional raw milk cheeses in Serbia
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EHTEPOBUPY/IEHTHE ESCHERICHIA COLI
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= 7 UHTECTUHA/IHUX TATOBAPOBA

1) EHTEPOMNATOTEHA (EPEC) i S
2) EHTEPOTOKCOTEHA (ETEC) i

Virulence Factors of Enteric Pathogenic Escherichia coli:
3) EHTEPOMHBA3MBHA (EIEC) AReview

Babak Pakbin 1230), Wolfram M. Briick 1 and John W. A. Rossen 2

4) EHTEPOXEMOPAIMYHA (EHEC)
5) EHTEPOATPEFATMBHA (EAEC)

6) ANDPY3HO AAXEPEHTHA (DAECQ)

7) AAXEPEHTHO MHBA3UBHA (AIEC)

EKCTPAMHTECTUHA/THU: MAMMARY PATHOGENICE. coli (MPEC), UPEC, NMEC, SEPEC,
APEC



Table 1. Virulence factor genes of enteric E. cali pathotypes: Colonization, fitness, toxins, and effectors.

Table 1. Cont.

Class

Virulence Factor

Activity/Function

Pathotype

Class

Virulence Factor

Activity/Function

Pathotype

Colonization

"
eae
fir
lifA
oA
fimA
fimH
bosA
tha
saa
sab
toxB
nleB
nlek
nleH

adherence,

attaching and effacing of enterocyte,
translocated intimin receptor,

initial attachment to the enterocytes,
curli fimbriae,

type I fimbriae,

type I fimbriae,

cellulose structure,

biofilm formation,

biofilm formation,

biofilm formation,

biofilm and adhesion establishment,
biofilm formation,

biofilm formation,

biofilm formation,

biofilm formation,

long polar fimbria¢, initial attachment,
colonization factor,

EPEC

EPEC, EHEC
EPEC, EHEC
EPEC

EPEC, EHEC
EPEC, EHEC, DAEC
ETEC, AIEC
EPEC

EHEC

EHEC

EHEC

EHEC

EHEC

EHEC

EHEC

EHEC

EHEC

ETEC

Fitness

Toxins

sdiA
tA
ucB
yiaA
fyuA
kpsMT II

stx1
stx2
estA

estB

LTI
LTI
eatA
astA
ShET1
ShET2

pet

pic

quorum sensing signaling,

aerobactin synthesis,

complex siderophore iron receptor,

polypeptide stress response protein,

ferric yersiniabactin uptake,

capsule synthesis,

shiga toxin, surface localization of nucleolin and
cytotoxic effect,

shiga toxin, surface localization of nucleolin and
cytotoxic effect,

ST I toxin, watery and secretory diarrhea, secretion of
chemokines and cytokines,

ST I toxin, watery and secretory diarrhea, secretion of
chemokines and cytokines,

watery diarrhea,

watery diarrhea,

SPATE,

enteroaggregative heat-stable toxin, secretory diarrhea,
shigella enterotoxin 1, secretary intestinal activity,
shigella enterotoxin 2, secretary intestinal activity,
SPATE, plasmid encoded toxin, inducing epithelial cell
extrusion, host cell entering,

SPATE, ShET1 expression, inducing epithelial cell
extrusion, mucolytic activity,

SPATE, cytotoxin, accumulation of intestinal fluid,
SPATE, secreted autotransporter toxin, impairing ti

EPEC
EIEC
EIEC
AIEC
AIEC
AIEC

EHEC
EHEC
ETEC

ETEC

ETEC

ETEC

ETEC, EIEC

ETEC, EAEC, DAEC
ETEC

ETEC

EAEC, DAEC

EIEC, EAEC
EIEC, EAEC, DAEC




Effectors

alpha hemolysin tﬂxiﬁ,

translocator structures of T355, E. coli common pili,
translocator structures of T355, phagocytosis inhibition,
cleavage of T355 translocator structures,

translocator structures of T355,

mitochondrial death, tight junction disruption, immune
evasion, host cell death,

phagocytosis inhibition,

phagocytosis inhibition, biofilm formation,

cleavage of T355 translocator structures,

host cell death,

disrupt mitochondrial membrane functionality, host cell
death,

inflammasome activation, tight junction disruption,
cytokines secretion inhibition,

Autotransporter protein,

secretion of ST toxins,

host cell death, inflammasome activation,

cell cycle disruption, delays apoptosis,

Type Il effector, cytoskeleton reorganization, cell death
blockage,

Type Il effector, adhesion, phagosome escape, cell
turnover,

Type Il effector, adhesion, actin polymerization,
phagosome escape,

Type Il effector, adhesion, phagosome escape, cell death

EAEC
EPEC, ETEC
EPEC
EPEC
EPEC

EPEC, EHEC

EPEC
EPEC, EHEC
EPEC, DAEC
EHEC

EPEC

EPEC

ETEC
ETEC
EPEC, EHEC
EPEC

EIEC
EIEC
EIEC

EIEC




EHTEPONATOIEHA (EPEC)

= [/IaBHU Y3PO4HUK Aujapeje Koya
HoBOpOheH4Yaau cTtapocTu

bacteria to the host cell. Actin and cytoskeletal elements are accumulated near the site

of the bacterial adherence. EspC is inserted into the cell trough an autotransporter

VICHOA 6 mMece LIIM - : system, T5SS. 4. The cytoskeletal elements, accumulated near the site of the
: attachment, leads to the formation of the pedestal structure, characteristic for EPEC. In
: : : 2 : the first step, EPEC cells express the intimate adhesin intimin, Bfp (bundle-forming
. ;;EPEC Stralns are deﬁned; pili), and EspA (short filaments surface-associated). Environmental factors regulate the
based on their Virulence expression of these virulence factors, influencing the site of the bacterial colonization

faCtOFS, as diarrheagenic (small/large bowel) [43 44 45]
strains of E. coli that can
produce attaching and effacing
(A/E) lesions on the intestinal
epithelium, but unable to
produce Shiga toxins and heat- .2 e
labile (LT) or heat-stable (ST)
enterotoxins

= A (attaching) /E (effacing)
/esuje -



EHTEPOTOKCOIEHA (ETEC)

et = - —

" [/IaBHM Y3POYHMUK ,,nyTquyKe“ (,,travelers) anjapeje u aujapeje geue (Hajsehu
MOpOUAUTET U MOPTa/UTET-KOA ACLIE CTAPOCTH A0 ABE roguHe) y pasBujeHnM
3emM/bamMa

= MaToreHu KO/ KMBOTUHA (rOBeAa, *KMBUHA, Npacag,)

= [Ipodun BupyaeHumje

1. KosoHusayuja (agxepeHumja Ha UHTECTUHA/IHW enuTen)

2. [lpoayKuuvja eHTEpOTOKCMHA — '

¥ Heat-stabile toxins (STs)

v’ Heat-labile toxins (LTs)

= CERPETOPHA AWJAPEJA



EHTEPOMHBA3UBHA (EIEC)

= KpsaBa Avjapeja, a6,ci,0MMHa/1Hm FPY€BM U FPO3HMLLA — TUMMYHM 3a HauuaapHy
AanseHTepujy/wmrenosy — Shigella spp. u EIEC (single pathovar)

= O6AuraTHM MHTpaLe/nyAapHM NapasuT, He noceayje cnoCobHOCT agxepeHuuje
HUTU MOKPET/bUBOCTU (Hema daarene)



EHTEPOXEMOPATMYHA (EHEC)

= /lvjapeja, xemoparnyHu KoaMTUC (KpBaBa Aujapeja) U XeMOAUTUHHO YpeMuiHU cuHapom (XYC)
= [/1aBHU Pe3epBOoap — UHTECTUHA/IHW TPAKT roBesa

= ®eKa/IHO- Opa/IHU NYT, ,,person-to-person‘ TpaHCMMCHKja, KOHTAKT Ca KMBOTUHAMA., CUPOBO
M/1€KO 1 MPOU3BOAN Of CUPOBOT UM HEA0BO/bHO TEPMUYKM OBpaheHor M/ieKa nin Meca,
YHapCHa KOHTamuHauuja cBexer nospha

- AJETMATOTEH

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

A Q15717

= ,,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 human illness in the United States).“
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SRP - ® (siderophore receptors and porins) technology

With the SRP technology work
by sumulating production of
antibodies in catle, as part of
their normal immune response,
that help disable the E. «li Q0157
cell wall SRP system required
for acquisition of elemenul iron
(Figure 8). These anubodies
help prevent siderophore/iron
complexes from passing through
the SRP, so bacteria are du'pn'.cd
S of iron and die (Figures 9, 10).
e B: SAP antibodies that cattle generate after SRP* wchnology targets E. colf

vaccination bind to SAP of E. coff 0157 O157 serotypes because they all

use siderophore receptor and porin

prowimns to capture ron As a resule,
SRP helps provide protection

Figure 5: Siderophore proteins (biue) bind to iron,
forming siderophore/iron complexes.

against E. ali O157 pathogens.

e & Antibodies blocking SRP help prevent transpodt
of siderophorefiron complexes nio call.

Siderophore receptors
and porins (SRP)

Figure 6: SRP transport siderophore/iron complexes
through the cell wall of £ coif 0157.




EHTEPOATPEFATUBHA (EAEC)

et = - ——

= aApyru no peay (HakoH ETEC) y3po4YHUMK NyTHUYKE Anjapeje, U jeaaH og,
r/IaBHMUX Y3POKa eHTepuniHMxX nHpekuuja kog HIV/AIDS nauujeHaTta

- [MATOIEHE3A: |

1) AAXepeHuMja Ha MHTECTUHA/IHM enUTe MyTem arperaTMBHUX ¢MM6pMja
2) Popmaumja bruodpurama

3) CeKkpeuuja TOKCMHA

4) MyKo3Ha UHPAamaumja

5) UuToTOKCMYHO owwiTehere



e —————

= [AN®Y3HO AAXEPEHTHA (DAEC) Andy3Ha agxepeHumja Ha Kyatypu Hep-2 u
Hela heauja

= [ilnjapeja Koz ,a,eLl,e CTAapoCTH 1,5 -5 rognHa, UTIl, kKomnamkaumje y TpygHohu, aam m
A.e0 KOMeH3a/1He MUKpobuoTe

= AAXEPEHTHO MHBA3MBHA (AIEC) — Haj3HaYajHMjW Y3POUHM areHc MANOMNATCKUX
nHdamaTopHux obo/betrba (IBD - CD n UC)
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