Rezistenta la antimicrobiene si

utilizarea prudenta a
antimicrobienelor

in medicina veterinara



Population ecology
of infectious
diseases

Antibiotic
drug-resistance as
complex system

Antibiotic Self-medication / Socio-economic

consumption Over-the-counter (OTC) growth




30%
consumed
by humans

70%

are consumed by animals







Incepand cu anul 2007, ANSVSA realizeaz3 aceste tipuri de determiniri, de c3nd a fost implementat3 legislatia european3 specific, referitoare

la interzicerea admnistrararii in hrana animalelor a fainurilor de origine animala, a aditivilor alimentari, a hormonilor de crestere sia

antibioticelor utilizate ca si promotori de crestere.
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Sustainable farming

Get pigs off antibiotics

Frank Aarestrup =]

MNature 486, 465—-466(2012) | Cite this article

1308 Accesses | 74 Citations | 114 Altmetric | Metrics

Frank Aarestrup explains how he helped Denmark to cut the use of
antibiotics inits livestock by 60%, and calls on the rest of the world to

follow suit.



















Slaughter cows

Slaughter heifers

Slaughter bullocks and bulls
Slaughter calves & young cattle
Imported/exported cattle for slaughter
Imported/exported for fattening
Livestock dairy cows

Slaughter pigs

Imported/exported pigs for slaughter
Imported/exported pigs for fattening
Livestock sows

Slaughter broilers
Slaughter turkeys
Imported/exported poultry for slaughter
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Slaughter sheep & goats 20 kg
Imported/exported sheep & goats for slaughter 20 kg
Livestock sheep 75kg

Living horses 400 kg

Slaughtered fish based on liveweight

Slaughter rabbits

Understanding the
Population Correction

Unit used to calculate
antibiotic use in food-
producing animals.
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100%

B Others*

¥ Fluoroquinclones
Pleuromutilins

mAminoglycosides

B Polymyxins

mLincosamides

90%
80%
J0%
60%
20%

mMacrolides

m Trimethoprim

40%

» Sulfonamides

30%

# Penicillins

B Tetracyclines

20%

10%
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Romania

Tetracyclines
Ampheniceols
Penicillins

1st- and 2nd-gen.
cephalosparins

3rd- and 4th-gen.
cephalosparins

Sulfenamides
Trimethoprim
Macrolides
Lincosamides
Fluoroquinolones
Other quinolones
Aminoglycosides
Polymyxins
Pleuromutilins

oOthers®

10

Romania

15

20

Figure 105. Sales (mg/PCU) by antimicrobial class in Romania, from 2014 to 2015
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(mg/PCU), of veterinary antimicrobial agents for food-producing animals, in 30 European countries for 2015

= Oral solution

= Oral powder
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Distribution of sales, in mg/PCW, of the various pharmaceutical forms of veterinary antimicrobial agents
for food-producing animals, aggregated by the 20 European countries for 2015

0.5%

m Premix

® Oral powder
= Oral solutic

® Injection
= Intramammary prep.
m Others®
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Priority & stewardship:
individual vs. Public health

Human medicine Veterinary medicine

Stewardship 4? Stewardship

Individual Individual public
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AMR in 2050
10 million

Tetanus
60,000

Road traffic
accidents Cancer
1.2 million 8.2 million
700,000
(low estimate)
Measles Cholera
130,000 100,000—
- 120,000

Diarrhoeal

disease Diabetes

1.4 million 1.5 million






United States Switzerland China

mExports mlmports = Trade balance




Animal Health Market: 16 Billion USD

Combined Parasiticides Market: 4.8 Billion USD

Western Europe Cattle, 18 %
32% Far East, 14 % .

Latin America
13%

North America, 41 % Companion Animals, 59 % Imidathiazoles, 10 %
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uk: Gripa suin = 1.9 miliarde USD/an
‘ sua: Ebola = 5.4 miliarde USD/an







Less than 5%
of venture capital investment in pharmaceutical
R&D between 2003 and 2013 was for
antimicrobial development.

Total venture capital Antimicrobial venture
investment capital investment

S38bn S1.8bn




III; Emplrical
| diagnosls

/ Treatment

may fail: |
', second empirical Il
| prescription /

% 7

Optimal
treatment may
never be achieved

[ Traditional \

© | diagnostic

test

Optimal treatment
delayed

Optimal treatment
reached quickly




Organ / tesut

Sange

Creier

Cord

Pulmon

Ficat

Splina

Rinichi

Intestine

Continut intestinal
Piele
Muschi
Oase

Proportia distributiei
in diferite organe si tesuturi
(Sinteza, Cristina, 2000)

Tendoane
Tesut adipos
Greutate medie

Cal

8,60 -

0,21 0,51
0,66 0,82
0,89 10,89
1,30 2,32
1,11 0,26
0,36 10,61
5,80 3,90
12,30 10,72
7,45 9,30
40,10 | 54,50
14,60 8,70
1,71 =

510 |-

380,0 [16,0

Caine

Capra Vaca
4,70
0,29
0,48
0,88
0,95
0,25
0,35
6,40
13,90
9,20
45,50
6,30

7,80
0,06
0,37
0,71
1,22
0,16
0,24
3,80
18,40
8,30
38,50~ 40,00
12,70
- 18,09
39,0 620,0




* pneumonia,
» tuberculoza,

e HIV
e alari




| Antibiotics |













o
60% 6 ¢

potential decrease in the
number of cases of water and
sanitation-related diarrhoea
being treated with antibiotics

Sursa:
https://amr-review.org/sites/default/files/160518
Final%?20paper_with%20cover.pdf






Antibiotics Kill But resistant bacteria
most bacteria survive and multiply

uce through prepared food through
animal products contaminated water or soil contaminated surfaces the environment when animals poop

EXPOSU RE People can get sick with resistant infections from...

contaminated environment

severe illness and
may lead to death
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People who protect To achieve the best
human, animal, and health outcomes for

environmental health, people, animals, plants,
and other partners and our environment







A selection of alternative products that are under development, which could be used
for prevention or therapy.

Phage therapy
&' “

Antibodies

Probiotics

Immune stimulation

Peptides

Alternatives to Antibiotics:
Why ond HOW

A National Academy of Medicine Discussion Paper

"Solutions to the antibiotic-resistance
pro|:>|em are multifaceted and include

reducing the use of antibiotics via the use

of alternative produc’rs. No one alternative
will rep|c|ce all uses of antibiotics."

_Allen, 2017
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c Probiotics,
Prebiotics &
Synbiotics










Universal coverage by a pneumococcal conjugate vaccine could potentially avert
11.4 million days of antibiotic use per year in children younger than five,
roughly a 47% reduction in the amount of antibiotics used for pneumonia cases
caused by 5. pneumoniae.

47%

reduction in
antibiotic use




Globally

Provide early warnings of emerging
threats and data to identify and act
on long-term trends

Nationally

Guide policy and ensure

appropriate and timely
public health interventions










Bacteriophage (may or
may not be genetically
modified)
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Genetic
circuits

in host
organism

W

Protein
engineering:
modify enzymes
or shuffle
biosynthetic
modules

iL—0 0 ﬁ

Optogenetics
biosensing

Synthetic
guorum sensing

Cell-cell
communication

—

Sursa:

https://www.dovepress.com/synthetic-biology-for-pharmaceutical-drug-

¢ Increase flux of
secondary metabolic
pathways

Metabofc engineering

« Explore chemical diversity
of secondary metabolites

« Target validation

+ Drug mechanism of action
+ Disease models

e Drug delivery

« Overcome drug resistance
+ Optimize secondary metabolism
« Fight toxic effects

discovery-peer-reviewed-fulltext-article-DDDT

Figure 2 Synthetic biology tools in various steps of drug discovery.
Abbreviations: ADMET, absorption, distribution, metabolism, excretion, and toxicity; TF, transcription factor.




Antibiotics

Stabilized NP with
Antibiotic
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MDR bacteria 2

Normal Bacteria

Harmful bacteria Gut bacteria Mammalian Cells
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Pseudomonas aeruginosa
Escherichia coli

Klebsiella pneumoniae
Staphylococcus aureus
Staphylococcus epidermidis

Ag-CGG
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Activation of
recombination :t

Eele:tlun. one week
(1/10 of the conventional period)
Antigen

'-:.nﬂhndy :

- Antigen-bound
Specific antibody-producing magnetic beads
cell clone




Sustaned release
in blood
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rsa: http://sB.amazo




Bacteriocins
Alternatives to antibiotics

Bacteriocin-producing bacteria
Animal feed ff ‘,: Inoculation of animals

¥
|
-

Purified or semi-purified bacteriocins

i

Poultry and swine production

T

Poultry pathogens
Swine pathogens
Foodborne pathogens

T

Antibiotic resistant bacteria
Economic losses
Negative impact on human health
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Bactericidal
Mechanism L

Surface binding
Antimicrobial =
Feptides
(AMPs)
Withou't ‘-':rtnphun Ieahgt

Bacterial ore forming
Resistance
Direct Killing E E ; Immune modulation

N
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0 .
Internal targets Bilayer disruption Mmucyte PMNSs

fﬂ Recruitment and activation
ofimmunz cells

L i / N\

Specific binding to Disruption of
lipid receptors, membrane- Enhanced pathogen Controlled
e.g. lipid I bound machineries killing and clearance inflammation
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Probiotics

Antimicrobial
peptides \ /C Prebiotics J
Antibiotic

alternatives

Organic acids

Others
(Bacteriophages, Phytogenics
Clay) (Essential ails,
Oleoresins)




Cercet torii au

Acesta poate ucide chiar 1 alte grupuri de Dbacterii
responsabile pentru infecii greu de tratat prezente 1n

pl mani, vezic urinar pe dispozitivele medicale
Implantate.

Reprogramarea genetic a E. coli

Sursa imagini: http://sa-mcp.s3.amazonaws.com/up
http://www.biosciencetechnology.com/sites/bioscienCele




CRISPR-
Cas9 phage

Cell death  Targeted bacterial cell




TREATING o
GENETIC

DISEASES m

GENOME CAS GENES CRISPR ARRAY REVERSAL OF
ANTIBIOTIC
ENGINEERING

RESISTANCE

MOLECULAR
RECORDING
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Wels « Austria
















