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Antibiotics

Antibiotics are medicines used to prevent and treat bacterial infections. They can act both by killing or inhibiting the bacterial
growth.

Antibiotics have been used for
millennia to treat infections, although

until the last century or so people did Antibiotics  have raised P/
not know the infections were caused growing concerns due to 7
by bacteria. extensive environmental

— = =» contamination resulting {
The word 'antibiotics' was first used in from their excessive use in
1939 by the Ukrainian-American both human and veterinary \\
inventor and microbiologist Selman domains. 2

Waksman, who in his lifetime
discovered over 20 antibiotics.
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Minimum Inhibitory Concentration (MIC)

In microbiology, the minimum inhibitory concentration (MIC) is the lowest concentration of a chemical (i.e., antibiotic), which
prevents visible in vitro growth of bacteria or fungi.
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The menace of antibiotic resistance

Antibiotic resistance (AMR) is thought to be responsible for 33,000 fatalities in the EU each year. It is also predicted to cost the

EU € 1.5 billion in healthcare costs and lost productivity per year. Since the implementation of the 2017 AMR EU Action Plan,
significant advancements have been made to bolster the EU's approach to combatting AMR.
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One Health

One Health is an approach that recognizes that the health of people is closely connected to the health of animals and our shared
environment. One Health is not new, but it has become more important in recent years. This is because many factors have
changed interactions between people, animals, plants, and our environment.

More people live in close contact with
wild and domestic animals, both livestock
and pets. Close contact with animals and
their environments provides more
opportunities for diseases to pass
between animals and people.

The earth has experienced changes in
climate and land use, such as deforestation
and intensive farming practices.
Disruptions in environmental conditions
and habitats can provide new opportunities
for diseases to pass to animals.
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Agroecosystems
Agroecosystems are defined as ecosystems where human intervention intentionally alters the biota composition, specifically
land areas devoted to crops and livestock, substituting the natural flora and fauna of the area to varying degrees.

Agriculture has a significant impact on biodiversity, through a

variety of mechanisms:

1) as a political and economic instrument, by means of
commodity prices or subsidies;

2) as a production technology using pesticides, fertilizer, and
soil disturbance;

3) as a biological process resulting in habitat fragmentation
and species invasions.

The expansion of agriculture has transformed
landscapes into mosaics of managed and
unmanaged ecosystems, resulting in habitat loss
and fragmentation for many species of flora and
fauna
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Organic fertilizers

Organic fertilizers are considered as an alternative to synthetic ones as utilizing locally available nutrients’ sources aligns with
the circular economy criteria.

Antibiotic abuse for
ensuring/increasing

livestock productivity

Fork strategy,
the Europe ission intends
Farm to a(?hleve a 50% reductio |ntenS|Ve farmlng
~  to Fork nutrient losses by 2030, alM®
. | preserving soil fertility at current
P, levels. This effort is expected to
) Sustainable R PTG e lead to, at a minimum, a 20%
Distribution ] .
decrease in the use of synthetic
fertilizers and guincrease in oreani

— fertilizers. Antibiotic spread in the
environment L

Sustainable
Food Production
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Anaerobic digestion

The utilization of manure for anaerobic digestion (AD) is an effective strategy that offers multiple benefits as it enables an
effective management of organic waste while reducing the environmental impacts.

Biogas is Digestate is the waste of

Animal manure goes The AD takes place in a produced as first AD. which 11 b g
as input to the meso (or thermo) philic product W fcar;'ls'tl Zuset
anaerobic digester environment for 45-90 days 95 Qrganic FEriizers Gue Lo
@, its nutritional value
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Digestate as organic fertilizer

Can the use of digestate as a fertilizer significantly

mitigates the spread of resistance genes in the Antibiotics
agroecosystem?
L Vegetables
C Dicacs . Tl armin
: D’ge-:ate Itis itself devod(o ............. fermie
,, Ontam?r‘,/;)'d) Of these o ergi r: near| !;
' e nts, Such 3 . g !

""""""""" tanc G
___________ e '.
______________ nes (ARGs), : /
"""""""""""" i T Antibiotic ) ~
----------------- '. I . &S Organic

T btamed from t.he ] | Resistant “ fertilizer

————— d\gestate IS0 which | Bacteria

" Furthermore, hnical wasté ‘-. "

3 ess of agrOZOOteC in the context | . /. Nature-

. AD proc s eCOnOm.‘C yalue In “ l 7 Digestate Basecf‘

." increase> of circular economy. .- - Solution

Anaerobic
Digestion

Missione 4 e Istruzione e Ricerca



Finanziato . Ministero

dall'Unione europea ‘ 5 dell’Universita [taliadomani SUS‘WER'.'T

NextGenerationEU % e della Ricerca DI RISRESA £ RESILIENZA
el e e . . . . . &F frontiers i neseanc
Antibiotic and ARGs removal during anaerobic digestion: case studies R Ficicbiology ST R

Effects of Sulfamethoxazole on the
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Antibiotic resistance genes spread in agroecosystem: a predictive study

Contents lists available at ScienceDirect

Journal of Environmental Management

The overall averages of ARGs and MGE found in this work were
very low, and comparable with environmental background
values in pristine soils (Nguyen et al., 2020), except in the case
Antibiotics and antibiotic resistance genes in anaerobic digesters and e of the OGC-(G) "-Ib-cr and sul2 genes.
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Post-treatment of digestate to further remove ARGs Fo
Introduction of additional steps before and after the anaerobic digestion process ’_| — (ﬂloagnlgﬂi
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Fig. 2. Dynamics of ARGs in compost piles, expressed as log10 of fold change,
during the composting period. Negative and positive results of the log fold
change indicate reduction and enrichment, respectively.
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Tailored soil improvers

Identify, quantify and manage regional food processing residues streams
through sustainable and high-quality standardized valorization processes to
obtain soil improvers.
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DeliSqoil

DeliSoil’s overall goal is to contribute to the European Union’s Mission “A Soil Deal for Europe™, by improving
the sustainability of food systems and enhancing soil health. This will be aclueved by developing improved
recycling and processing solutions for food industry residues, to produce safe, sustainable, tailored and societally
accepted soil improvers' in the EU, in collaboration with the EU Soil Observatory (EUSO) and other projects.

whole metagenome shotgun sequencing to
determine the possible occurrence of
hazards, such as antimicrobial resistance

genes, multiple bacterial pathogens and viral

contaminants, in an untargeted manner.  IEEiT

Stakeholder articles

improvers Regulation:

Societal Funding
acceptance  circular
of recycled biceconomy

fertilisers projects

Improved Impacton
soil health  Regulatory
framework

Figure 1.1.a Overview of DeliSoil's approaches, key outputs, ouicomes & impacts to meet the Mission's challenges.
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Ta ke home message The use of digestate as an

organic fertilizer protects the
health of the environment and
promotes biodiversity

Environmental
Health

ta O

One Ensuring a One Health approach is

e s , _ _ Health essential for progress to anticipate,
Antibiotics and resistance genes present in Animal Health Human Health prevent, detect and control diseases that

manure have been fqunq to qecrease during spread between animals and humans
anaerobic digestion
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