Katedra za higijenu i tehnologiju namirnica animalnog porekla,
Fakultet veterinarske medicine ,



= “Safety is relative. It is not an inherent biological characteristics of a

- food. A food may be safe for some people but not for others, safe at
one level of intake but not another, or safe at one point in time but not
later. Instead, we can define a safe food as one that does not exceed an
acceptable level of risk. Decisions about acceptability involve
perceptions, opinions, and values, as well as science.” '

Nestle M. 2003. Safe Food: Bacteria, Biotechnology and Bioterrorism.
Berkeley: University of California Press




“Science is the trump card that we play in disputes about values.”

Pielke R. and Rayner S. 2004. Editors’ introduction. Environmental Science and Policy 7: 355-56

“The appeal to —science- will not necessarily resolve disputes. We might assume
science speaks a universal language of truth, but it does not. Scientific
knowledge is especially contested in such complex domans as human health.
Citizens often ask question to which science can have no answers, which simply

highlights that scientific risk assessment often are forced to make implicit value
judgments to come to a conclusion.”

Kachatourians, G. 2001. How well understood is the “science” of food safety? In P. Phillips and R.

Wolfe (Eds.), Governing Food: Science, safety and trade (pp. 13-23). Montreal: McGill-Queen’s
University Press
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Review

Salmonella and cancer: from pathogens to therapeutics®

Paulina Chorobik, Dominik Czaplicki, Karolina Ossysek and Joanna Bereta™

Department of Cell Biochemistry, Faculty of Biachemistry, Biophysics and

Bacterial cancer therapy is a concept more than 100
years old — yet, all things considered, it is still in early
development. While the use of many passive therapeu-
tics is hindered by the complexity of tumor biology, bac-
teria offer unigque features that can overcome these limi-
tations. Microbial metabolism, motility and sensitivity
can lead to site-specific treatment, highly focused on the
tumor and safe to other tissues. Activation of tumor-spe-
cific immunity is another important mechanism of such
therapies. Several bacterial strains have been evaluated
as cancer therapeutics so far, Salmonella Typhimurium
being one of the most promising. 5. Typhimurium and
its derivatives have been used both as direct tumoricidal
agents and as cancer vaccine vectors. VNP20009, an at-
tenuated mutant of 5. Typhimurium, shows significant
native toxicity against murine tumors and was studied
in a first-in-man phase | clinical trial for toxicity and an-
ticancer activity. While proved to be safe in cancer pa-
tients, insufficient tumor colonization of VNP20009 was
identified as a major limitation for further clinical devel-
opment. Antibody-fragment-based targeting of cancer
cells is one of the few approaches proposed to owver-
come this drawback.

Key words: bacterial cancer therapy, immunotherapy, cancer vac-
cine, tumor targeting, Salmonelia, VMF20009
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achnology, Jagiellonian University in Krakdw, Krakdw, Poland
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Engineering Salmonella as
intracellular factory for effective
killing of tumour cells

Eva Marla Camacho, Beatriz Mesa-Pereira, Carlos Medina, Amando Flores & Eduvardo Santero

Salmonella have many desirable properties as antitumour-agent due to its ability to proliferate inside
turmours and induce tumour regression. Additionally, this bacterium can be genetically engineered to
deliver therapeutic proteins intratumaourally. The main limitation of this approach is the efficient release
of therapeutic molecules from intratumoural bacteria. Here we have developed an inducible autalysis
systerm based in the lysis operan of the lambda phage that, in response te anhydrotetracyeline, lysates
Salmonella thus releasing its content. The system was combined with a salicylate cascade system that
allows efficient production of therapeutic molecules in response to aspirin and with a sifA mutation
that liberates bacteria from the vacuoles to a cytoselic location. The combination of these three
elements makes this strain a putative powerful instrument in cancer treatment. We have used this
engineered strain for the intracellular production and delivery of Cp53 peptide. The engineered strain is
able to sequentially produce and release the eytotoxic peptide while proliferating inside tumeur cells,
thus inducing host cell death. Our results show that temporal separation of protein production from
protein release is essential to efficiently kill tumour cells. The combined system is a further step in the
engineering of more efficient bacteria for cancer therapy.




3AKOH O BE3GEAHOCTU XPAHE

"Cny>K6eHM [MIACHUK PC", 6poj 41 oa 2. jyHa 2009, 17 op, 14. maprta 2019.

V. BESBEAHOCT XPAHE U XPAHE 3A XXUBOTUIBE
1. OnwTK ycnosu 3a 6e3begHocCT xpaHe
3abpaHa

YnaH 25.

3abpareHo je cTaB/bakbe y NPOMET XpaHe Koja Huje 6e3bepHa. XpaHa Huje
6e36egHa, aKo je WTETHA NO 34paB/be /byAU U.aKO HUje NorogHa 3a UCXPaHy
JoyAN. ' ’

XpaHa Huje NorogHa 3a UCXPaHY JbyAM, aKo je Ta XpaHa HenpuxeaT/bMBa 33
ynotpeby Kojoj je HamereHa, 360r KOHTaMMHaLMje CNO/bHUM AN HEKMM
Apyrum GaKTopoMm, Kao 1 360r Tpy/berba, KBaperba UK pacnaakba.




3AKOH O BESBEAHOCTU XPAHE

‘ "Cnym6eHh rnacHuk PC", 6poj 41 oa, 2. jyHa 2009, 17 oa 14. mapTa 2019.
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XpaHa Huje 6e36esHa YKOIMKO CaApXK:

1) cpepcTBa 3a 3aWITUTY BUsba, BUOLUAE UNN KOHTaAMUHEHTE MU
Huxose metabonurte nnu nponssoae pasrpagre u3Hag MakCUMalHoO
AO03BO/bEHUX KOHUEHTPaUWja;

2) cpepcTBa 3a 3aWTUTY 6KUs/ba, 0OAHOCHO Buouuae uuja yn'OTpe6a Huje
0p06peHa unm A03BO/HLEHAI;

3) cyncraHue ca papmMaKoNOWKUM AejCTBOM UAn Hbuxose metabonurte
KOjU ce He CMejy AaBaTU XXUBOTUHAMA KOje CyXKe 33 NPon3BoAabY
XpaHe UM NpeKopadyjy MakCMManHo A03BO/bEHE KOJIMYMHE OCTaTaKa
WAn HUCY oa06peHn nnm perucTpoBaHm 3a NPUMEHY Ha }KUBOTUHAMA
KOje CayXKe 3a MPOU3BOAY XpaHe UM HUCY 0406peHn Kao aguTuem y
XPaHU 3a XXUBOTUHE KOje CayXKe 3a NPOU3BOAHY XPaHe;




4) cynctaHue ca papmMaKoNOWKUM AejCTBOM UAU buxose meTabonure
KOA IeYeHUX }XNBOTUHA, a Aa HUje UCNOLLTOBAH NPONUCaHN nepuog,
KapeHue;

5) mukpoopraHmame, Bupyce, napasurte u kbMxose pa3sojHe o0baunke
KOju npeAcTaB/bajy ONAaCHOCT 3a 34paB/be /byau;

| 6) matepuje (pu3nuKe, XeMujcKe, paAMOaKTUBHE) KOje came Uam
3aje4HO ca ApPYrMM MmaTepujama npesiase MakCMMaiHO A03BOJ/bEeHE
BpeAHOCTU 1 NpeacTaB/bajy ONAaCHOCT Mo 34paB/be /byau




- PRAKSA KOJA GARANTUJE......
'3OSNOVNE OPERACHJE: = |

1. zaétita od nepoZeljne kontaminacije
2. prevencija razvoja neprihvatljive kontaminacije
3. efikasno uklanjanje kontaminacije/kontaminanata

PASTERIZACIJA (TERMICKA OBRADA)
DOBRAFﬂGUENSKAPRAKSA

KONTROLA TEMPERATURE



BEZBEDNOST vs KVALITET
X Bezbédnost namirnica - garancija da hrana nece nauditi potro$acu

kada se pripféma i/ili konzumira u skladu sa planiranom namenom

% Vedina atributa bezbednosti-namirnica se ne moze direktno zapaziti, vec se
zahteva laboratorijska procedura za njihovu detekciju.

Rainbow® Agar R&F® F. coli Q157:H7

0157




BEZBEDNOST vs KVALITET

** Atributi kvaliteta se lako iapaiéju
— gledanjem, mirisanjem, ili
jednostavnim merenjem

(uocCavanje promene senzornih
atributa - promene opsteg izgleda,
mirisa, ukusa, konzistencije




Definicija HAZARDA

[ Biolozki, hemijski ili fizi¢ki agens ili
- uslovi u hrani sa potencijalom da
izazovu negativne efekte po zdravlje. -

(Codex Alimentarius Commission) _

Q Uslovi ili fizicke situacije sa
potencijalom nepozeljnih posledica.

- (Society for Risk Analysis)




Definicija RIZIKA

d Situacije koje ukljucuju izloZenost
opasnostima. '

[ Verovatnoca da ce se nesto
neprijatno dogoditi.

(definicija iz Compact Oxford Dictionary of
Current English)

—_ = - = = = — -

Rizik- definicija koja se koristi u analizi rizika

1 Nepovoljan dogadaj koji se moze desiti u
buducnosti.

2 komponente:
O verovatnoca da ce se dogadaj desiti,

U posledice dogadaja koji Ce se desiti.



Rizik u odnosu na opasnost

= Opasnost: nesto salpotencijalnim negativnim uticajem

* Rizik: verovatnoca opasnosti, obicno procenjena kao kombinacija
verovatnoce i posledica specificiranog hazarda koji je realizovan
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Format: Abstract - Send to ~

J Environ Sci Health B. 2017 3 ). doi: 10 23 54. Epub 201

Enterotoxin production and antimicrobial susceptibility in Staphylococci isolated from traditional
raw milk cheeses in Serbia.

+ Author information
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CLASSIFICATIONS PUBLICATIONS

NEWS

[ List ¢ sifications

AGENTS CLASSIFIED BY THE IARC MONOGRAPHS, VOLUMES 1-120

Agents Classified by the JARC Monographs, Volumes 1-120

CAS No. Agent Group Volume Year'

003761-53-3 Ponceau MX 2B 8, Sup7 1987
004548-53-2 Ponceau SX 3 8 Sup7? 1987
023746-34-1 Potassium bis(2-hydroxyethyldithiocarbamate 3 12, Sup 7 1987
007758-01-2 Potassium bromate 2B Sup7,73 1999
002955-38-6 Prazepam 66 1996
029069-24-7 Prednimustine 50 1990

000053-03-2 Prednisone 3 26,Sup 7 1987
000125-33-7 Primidone 2B 108 2016
Printing inks 3 65 1996

Printing processes (occupational exposures in) 2B 65 1996
000366-70-1 Procarbazine hydrochloride 2A  26,Sup7 1987
(NB: Overall evaluation upgraded to Group 2A with

noarinna = gence O Orne A0l (415

Processed meat (consumption of)

001402-68-2 Aflatoxins 1 56, 82, 100F, 2012
Sup7
006795-23-9 Aflatoxin M1 2B 56 1993

4/-90-0 Agartne 00 0 0 @ | 3  31.Sup7? 1987

Alcoholic beverages 44,96, 100E 2012



BIOLOSKI HAZARD

= = . _ E————

s Bakterije, virusi, kvasci, plesni i
‘paraziti ' ‘

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

: Other/Multiple
Chemicals 4%, ’

6%

Parasites
1%

|'
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
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= Bacillus cereus - = Salmonella spp.
sl Campylob’atter spp. = Staphylococcus aureus
' Clostridium botulin‘um = Yersinia enterocolitica

» (Clostridium perfringens
= E coli

= Listeria monocytogenes

* Microbial Hazards

18



BIOLOSKI HAZARD - bakterije

OBOLJENJA PRENOSIVA HRANOM

GDE PATOGENI “ZIVE”

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

Primarni habitat
zemljiste:
v'Listeria monocytogenes
v'Bacillus cereus
v Clostridium perfringens
v Clostridium botulinum

(Bacillus cereus —emeticni toksin,
Staphylococcus aureus, Clostridium
botulinum)

(Clostridium perfringens, STEC,
Bacillus cereus - enterotoksini)

“Stanovnici” intestinalnog trakta
zZivotinja:
» Salmonella vrste
e F£. coli O157:H7
e Campylobacter jejuni
e Yersinia enterocolitica
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+ For afoodborne illness to occur, the following conditions must be
present:

- Themicroorganis'm 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
https://food.unl.edu/safety/poisoning

SCIENTIFIC REPORT

The European Union One Health 2020 Zoonoses Report

European Food Safiety Authority
European Centre for Disease Prevention and Control

Abstract

This report of the EFSA and the Buropean Centre Tor Disease Presention and Control presenis S resuls
of itoring activities carried oul ir 0 in LI Mernber Stakes (M5) and nine non-M5. Key
5es and Foonolic agents wmans, food, animaks and leed are provided and

interpreted  historicall y events impacted 2020 M5 data collection and related siatistics: the
Coronavinus Disea (COVID-19) pandemic and the withdrawal of the United Kingdom om the L.
Ini the first and second most repoited monoses in humans were campylobactenioss and
salmanelloss, respectively. The EU trend Tor confimed human cases of these bwo diseases was stable
[Mat) from 2006 o Fourteen of the 26 MS reporting data orells COntrol programmes in
poulry et e red . Salmonelly results for carcases of varous
opecies perfommed by compelent authories were mone reguently positive than cwn-dhecks conducied
STy L g guantification results from baoile

Tar the i g wilhereas overall ab BU level, thase

e were e FOON0SE in humans, with 10-fold

aoes repoited than salmonal | el Ly Shi o Eschariciiis ool ] aind
LEStEsia iy Tiog % and 'West Mile vinus inledicns
7 M5 repoited 3,086

e mast Treguently reported causative agent for

oducts, norovins in “austaceans, shelfish, molius
jenes in Tieh ard fid 1 ¥ . This report
abes o L 5 i s My W ivae, Bruvela,

Keywords: Campylohacter, foodbome outbreaks, Listerls, monitofing, parasites, Salmonala, 2000dases

Reguestor: Europsan ComimiEsion
Question number: EFSA-0-2020-00787

fed FirpaeL




Historijat
» Rane 1900’
- Kontaminirana hranaivoda uzrok

= Sanitarna revolucija :
- Tretman pijace vode, uspostavljanje kanalizacije
— Vaznost pranja ruku i sanitacije prostora
~ Pasterizacija mleka (1864.) — 1908
- Hladenje (frizideri) u domacinstvima -1913
— Zivotinje se identifikuju kao izvori
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p—
;——; uﬁﬁ

2 4 F F
T e b O U




Transmisija

Kontaminacija

= Oralni put

= Nacin kontaminacija varira

- organizam,rezervoar,rukovanje/
procesiranje,unakrsna
kontaminacija

» Ljudi kao rezervoar

— norovirusi, Campylobacter,
Shigella

= - Zivotinje kao rezervoar

— Campylobacter, Salmonella, E.
coli 0157:H7, Listeria

S———

Kroz lanac hrane — nekoliko mesta

Farma
Mlekara/Klanica
Proizvodni proces
Promet
Domacinstvo

Tracing the Food Back to the Source




VIRUSI
S VAVAR B

 #NOROVIRUS
< SAPOVIRUS =
2 ENTEROVIRUS

**HEPATOVIRUS (HEPATITIS A
VIRUS)

- %*ASTROVIRUS
*ROTAVIRUS

e ———

~ % PROTOZOA:

v’ Cryptosporidium sp.
v'Cyclospora cayetanensis
v'Entamoeba histolytica
v’ Giardia sp.

v’ Toxoplasma gondi

v Cystoisospora belli

":’ NEMATODE:
v" Anisakis
v Trihinela.



HEMIJSKI HAZARDI

S s v s
** bioloski toksini — mikotoksini (aflatoksini,

ohratoksin, zearalenon..

FIZICKI HAZARD

zagadivaci okoline (environmental
contaminents) - teski metali, dioksini

deterdzenti i sredstva za sanitaciju

praksa u poljoprivredi: pesticidi, herbicidi i
insekticidi

aditivi, pomocna sredstva i boje koje nisu
dozvoljene

rezidue veterinarskih lekova

kontaminanti predstavljeni kroz proces
proizvodnje (akril amid)

kontaminanti poreklom “food-contact"
materijala (plasticne mase)

Komadici stakla, metalni oprljci,
nokti, nakit,delovi masine, delovi plastike



Banned dairy from China

Countries are banning and recalling Chinese dairy imports, fearing
melamine-tainted milk has made its way to their markets.

M Countries that have banned or recalled Chinese dairy products

* Bangladesh
e Bhutan

* Brunei

e Burundi

e Canada

e Gabon

* Ghana

* Hong Kong
¢ Indonesia

* lvory Coast

e Japan

* Malaysia

* Myanmar
* Philippines
* Singapore
* Taiwan

* Tanzania
*Yemen

Source: AP, Reuters

: What is melamine?
* Used as filler substance in tainted baby formula;

i when testing for nutritional value melamine shows up
i as a protein, product appears more nutritious

i * Not toxic, but causes kidney stones and renal failure

Graphic: Melina Yingling © 2008 MCT

NOTE: China
has recalled
powdered and
fresh milk
products




ALERGENI

REGULATIVA (EU) 1169/2011 propisuje

prisustva
najznacajnijih nutritivnih alergena

Velikih osam alergena

- Kikiriki

Ko$tunjavo vocée — ora$asti plodovi
(bademi, orasi, lesnici)

Mleko

IEIEE

Soja

Riba

Ljuskari (jastog, kraba...)

Brasno

— = st o >y

The Big-8

o~ /8

Crustacean

Eges Shellfish

Tree Nuts Peanuts Soya




("Cnyk6eHn rnacHuk PC", 6p. 19 oa 8..mapTta 2017, 16 og, 5. mapTa 2018, 17 oz 28.
debpyapa 2020.) '

= (Ob6aBe3HO je 03HA4YaBakbLe Y CMMUCKY CacTOjaka U A0AAaTHO HarnallaBakbe
ynotpebom: apyrauymjer poHTa, KOjU Ce jaCHO pa3nKyje o4 POoHTa Kojom cy
HaBeAeHW OCTan cacTojum, Apyradumjer ctuna nav 6oje nosaguHe;

* Huje noTpebHO HAaBOAUTU aNepreH ako Ha3mB XpaHe jacHo ynyhyje Ha Taj cacTojaK
(nweHwnyHo 6pallHo, jorypT, Mmacnau,...);

= YroctutesbCKM 06jeKTH, MPUIMKOM Npe3eHTaumje XpaHe Kojy Hy4e Kpajtem
NoTpoLlayy, Npe KOH3ymauuje, Tpeba ga uctakHy cee notpebHe nHbopmaumje o
MPUCYTHOCTM CacTojaKa XpaHe Koju MOory Aa 1M3a3oBy anepruje n/mnu
MHTONEpaHUUje



("Cnym6eHM rnacHuK PC", 6p. 19 oa, 8. mapTta 2017, 16 oa 5. mapTta
2018, 17 opg, 28. pebpyapa 2020.)
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= Y Tllpunory 1 [1paBuiHuKa AaTu Cy CacTojLM KOJU MOTY Aa M3a30BY aneprme
ninan MHTOJ'IepaHLI,MJe

" 1) XuTapuue KOje cagpxe FyTeH, Tj. NeHnLa, pax, je4aM, 0Bac 1
BapujeTeTu A406mjeHN LUXOBUM YKPLUTAaHEM, KAO M MPOMU3BOAMU OF, TUX
XUTapumua

= 2)/byckapu (pakoBu) M MPOU3BOAM O JbyCKapa;
= 3)jaja u NpoOn3BOAM OF, jaja;

= 4) puban npoussoaum pubapcTsa

= 5§) KUKMPUKU U NPOU3BOAN OA KUKUPUKN|];

= 6)cojavnpom3BoAM 04 coje
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7) MA1I€KO 1 NPOU3BOAM O MaeKa (YKsbydyjyhu nakTosy)

8) jearpacto Bohe: bagem (Amygdalus communis L.), newHuk (Corylus avellana), opax
(Juglans regia), HAWjcKM opax (%«nacardium occidentale), nekaH opax (Carya illinoiesis),
bpasuncku opax (Bertholettia excelsa), nuctah (Pistacia vera), makagamua opax u
Queensland opax (Maccadamia ternifolia) n uxoBu nponssoam

9) Lesiep 1 NPOU3BOAM OA Lienepa;
10) C/1a4nLLa U MPOU3BOAN O, C/lIaumnLLe;
11) cemMe cycama v Npou3BOAM O CyCaMa;

12) CYMMOP-AMOKCUZA U CyNdUTU Y KOHLLeHTpaLmjama Behum og 10 mg/kg nam 10 mg/|
n3paxeHo kao SO2 .

13) YNMHA U NPOU3BOAM O, NYTUHE;

14) WKO/bKaln 1 OCTa/in MEKY LWL N HNXOBU MPON3BOAN
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