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“Since the beginning of the antibiotic era in the first half of the 20" century, antibiotics
and antibiotic resistance genes have been introduced to or have spread to almost
every ecosystem on earth.”

Pharmaceutical
compounds

EMBO Rep. 2014 Jul; 15(7): 740-744. \wm INA

Published online 2014 Jun 12. doi: 10.15252/embr.201438978 - VETERAMO
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4196975/
https://dx.doi.org/10.15252/embr.201438978

Culturing Ancient Bacteria Carrying Resistance Genes from

Permafrost and Comparative Genomics with Modern Isolates e
Microorganisms. 2020 Oct; 8(10): 1522. doi: 10.3390/microorganisms8101522
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7600834/
https://doi.org/10.3390/microorganisms8101522

1953: Glycopeptides, Nitroimidazoles, Streptogramins < P 1955: Cycloserine, Novobiocin

1952: Macrolides <« P 1957: Rifamycins
1950: Pleuromutilins < P 1961: Timethoprim
1948: Cephalosporins < L P 1962: Quinolones, Lincosamides, Fusidic acid R
1947: Polymyxins, Phenicols 4; i P 1949: Fosfomycin ——
1944: Nitrofurans <« : i P 1971: Mupirocin
1945: Teracyclines € Glorified Era of Antibiotic ~ » 197¢ Cabapenems
1943 Aminoglycosides, Bacitracin (topical) < L : : P 1978: Oxazolidinones
1932: Sulfonamides P L § P 1979: Monobactams

1928: Penicilins « | 5 : ; _} 1987: Lipopeptides

DISCOVERY VOID

Antibiotic
©ReAct Group 2015 on the market Lynn L. Silver, 2011 DOI: https://doi.org/10.1 128/CMR.00030-
10
Erythromycin 1V
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Penicillin Cephalosporin

1940 1950 1960 1970 1980 1990 2000 2010
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| 5 Methicillin I Linezolid
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Sulfonamide ayon
Tetracycline
Cephalosporin
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I1: https://biomedpharmajournal.org/vol | 6no2/history-as-a-source-of-

resistance

innovation-in-antimicrobial-drug-discovery/
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https://journals.asm.org/doi/full/10.1128/CMR.00030-10
https://doi.org/10.1128/CMR.00030-10
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Nuove molecole? |

.............................................................. Anovel antibiotic class targeting the
lipopolysaccharide transporter

https://doi.org/10.1038/s41586-023-06873-0  Claudia Zampaloni'™, Patrizio Mattei*™, Konrad Bleicher**", Lotte Winther®, Claudia Thate**,
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Article | Published: 26 March 2025

Abroad-spectrum lasso peptide antibiotic targeting
the bacterial ribosome

Manoj Jangra, Dmitrii Y. Travin, Elena V. Aleksandrova, Manpreet Kaur, Lena Darwish, Kalinka Koteva,

Dorota Klepacki, Wenliang Wang, Maya Tiffany, Akosiererem Sokaribo, Xuefei Chen, Zixin Deng, Meifeng

Tao, Brian K. Coombes, Nora Vazquez-Laslop, Yury S. Polikanov E, Alexander S. Mankin & & Gerard D.

Wright
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Different
Drivers of
_________ AMR 5 Antibi

Samreen, I. Ahmad, H.A. Malak et al. Journal of Global
l Antimicrobial Resistance 27 (2021) 101111

» Largamente impiegati in agricoltura, produzione di cosmetici, materie prime
industriali, integratori alimentari e vitamine
» Azione citotossica simili agli antibiotici
» Distruzione membrane
» Denaturazione proteine
» Denaturazione del DNA

» Stessi meccanismi di resistenza batterica:

» Ridotta permeabilita membrana (B-lattamici, ciprofloxacin, tetracycline,
chloramphenicol)

Alterazione dei metalli (chloramphenicol e B-lattamici);
Trasporto dei metalli (chloramphenicol, tetracycline B-lattamici)
Modificazioni sito target

Sequestro dei metalli

v v Vv Vv
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Different
Drivers of
AMR

? J S ' -— 3
Antibiotics Heavy Metals

Samreen, |. Ahmad, H.A. Malak et al. Journal of Global

l Antimicrobial Resistance 27 (2021) 101-111

» Formaldeide, Clorexidina, Sali Quaternari d Ammonio

» Diversi siti e meccanismi di azione (extracellulare,
membrana, citoplasma)

» Influenzati da pH,T®, sostanza organica

» Concentrazioni subletali di biocidi facilitano la selezione di
mutazioni utili per AMR
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Different
Drivers of
--------- AMR

’

) §
Biocides

Antibiotics

Heavy Metals

Samreen, I. Ahmad, H.A. Malak et al. Journal of Global

Antimicrobial Resistance 27 (2021) 101-111 l

Antibiotic Resistance Genes (ARG)

» AMR Intrinseca (geni
naturalmente espressi)

» Indipendente dall’esposizione agli > AMR Indotta (geni acquisiti ed
antibiotici espressi solo dopo esposizione

> Ridotta permeabilica della all’antibiotico/biocida/metallo pesante)
membrana esterna (LPS) > Mutazioni DNA/Geni cromosomici

> Attivita naturale delle pompe > Trasferimento orizzontale degli ARGs
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ANTIBIOTIC RESISTANGE
HOWIT SPR

MITIB\I“\GS

Antibiotics are
iven to food producing animals
and crops

ey

Animals develop drug-
resistant bacteria in their gut

Antibiotic resistance happens
when bacteria change and become
p— , i resistant to the antibiotics used to

ntibiotics are given to patients,

which can result in drug-resistant treat the infections they cause.
bacteria developing in the gut

Patient attends hospital or Drug-resistant bacteria spreads
clinic to other patients through poor hygiene
and unclean facilities

www.who.int/drugresistance

AntibioticResistance

]
1®

Drug-resistant bacteria reaches
humans through food, the
environment (water, soil, air) or by
direct human-animal contact

Drug-resistant bacteria spreads
to the general public

(@ World Health
Organization

ANTIBIOTIC RESISTANCE

Antibiotic resistance happens when bacteria change and become resistant
to the antibiotics used to treat the infections they cause.

Over-prescribing Patients not finishing Over-use of antibiotics in
of antibiotics their treatment livestock and fish farming

¢

Poor infection control Lack of hygiene and poor Lack of new antibiotics
in hospitals and clinics sanitation being developed

www.who.int/drugresistance

/ World Health
AntibioticResistance %7 Organization
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The Journal of

Veterinary

Medical
Science AMR IN ANIMAL-BREEDING ENVIRONMENTS

Farm animals - Usage of antimicrobials — Companion animals

!

'}% 2

Selection of antimicrobial-resistant
bacteria (ARB) and antimicrobial-
resistant genes (ARGs)

Animal breeding environments

T S g W

Home with
companion
animals

Insects Wildlife Veterinary hospital

==

Environments

J. Vet. Med. Sci. 84(9): 1292-1298, 2022 doi: 10.1292/jvms.22-0253
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» 11 37,3% degli italiani accoglie un animale

domestico
° +4,6O/0 rispetto al 2023 Associazione Nazionale tra le Imprese per I'Alimentazione e la
Cura degli Animali da Compagnia
POPOLAZIONE PET RAPPORTO ASSALCO
IN ITALIA NEL 2024

ZOOMARK
2025

2N PICCOLI MAMMIFERI 2
SN E RETTILI ﬁu’om

9

MILIONI
5 65 MiLIONI
DATI ALTROCONSUMO

Il totale della popolazione e stabile 2022
ma cambia il rapporto tra le specie ° o
Spesa media di 1562 Euro

e . .
Alimentazione (56,3%)
PESCI =] 28,1 ® Spese mediche (21,8%
(1.4 milioni di acquari) o Spese per |'igiene (13,8%)
DATI EURISPES RAPPORTO ITALIA 2024
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AMR E MEDICINA VETERINARIA

|. Lunga aspettativa di vita

2. Patologie simili all’'uomo

3. Spesso prescritti antibiotici delle stesse classi
destinate alluomo

4. Profilassi antibiotica in chirurgia

5. Terapie empiriche ad ampio spettro prima
dell’esito degli AST




AMR e Pl‘OdllZiOIli Animali
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Impiego degli antibiotici negli allevamenti

MEDICINA
VETERINARIA

(Reg. 2019/6)

» Uso auxinico (bandito dal 2006)

» | medicinali antimicrobici non sono impiegati negli animali allo scopo di
promuoverne la crescita né di aumentarne la produttivita.

» Profilassi

» | medicinali antimicrobici non sono utilizzati per profilassi se non in
casi eccezionali, per la somministrazione a un singolo animale o a un
numero ristretto di animali quando il rischio di infezione o di malattia
infettiva € molto elevato e con conseguenze molto gravi.

» Metafilassi

» Unicamente quando il rischio di diffusione di un’infezione o di una
malattia infettiva nel gruppo di animali € elevato e non sono disponibili
alternative adeguate — in seguito a diagnosi del veterinario.

» Trattamento delle malattie

» Una prescrizione veterinaria € emessa solo in seguito a un esame clinico,
o qualsiasi altra valutazione dello stato di salute dell’animale.
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Sales of veterinary antimicrobial

agents in 31 European countries

in 2022

Figure 2. Spatial distribution of overall sales, in mg/PCU, of antibiotic VMPs for food-producing animals in 31 European
countries in 2022} 16
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Trends for 25 European countries, 2011-2022
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MEDICINA

European sales and use of antimicrobials for
veterinary medicine - 2023 S

https://www.ema.europa.eu/en/documents/report/european-sales-use-
antimicrobials-veterinary-medicine-annual-surveillance-report-2023_en.pdf

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

Figure 3. Sales of antimicrobial VMPs for food-producing animals (mg/kg) in the EU, IS and NO, in
20232

mg/kg

! European sales and

B 7 use of antimicrobials
for veterinary

medicine

Annual surveillance report for 2023
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https://www.ema.europa.eu/en/documents/report/european-sales-use-
antimicrobials-veterinary-medicine-annual-surveillance-report-2023_en.pdf
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Farm to Fork Strategy targets: reducing overall EU
sales of antimicrobials for farmed animals and

MEDICINA
VETERINARIA

aquaculture by 50% o

Figure 18. EU's progress towards 50% reduction of overall antimicrobial sales for farmed animals and
in aquaculture by 2030

25% reduction in 2023
(88.5 mg/PCU)

Figure 19. EU countries progress in reducing antimicrobial sales (mg/PCU) for farmed animals and in

50% reduction by aquaculture from 2018 to 2023

2030 (59.3 mg/PCU)
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https://www.ema.europa.eu/en/documents/report/european-sales-use-
antimicrobials-veterinary-medicine-annual-surveillance-report-2023_en.pdf
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EUROPEAN MEDICINES AGENCY

CategoryA SCIENCE MEDICINES HEALTH CategoryB
Avoid Restrict
» antibiotics in this category are not authorised as » antibiotics in this category are critically important in
veterinary medicines in the EU human medicine and use in animals should be

restricted to mitigate the risk to public health
¢ should not be used in food-producing animals
e should be considered only when there are no
* may be given to companion animals under antibiotics in Categories C or D that could be
exceptional circumstances clinically effective

« use should be based on antimicrobial susceptibility
testing, wherever possible

Category D
Prudence
for antibiotics in this category there are alternatives * should be used as first line treatments, whenever
in human medicine possible
for some veterinary indications, there are no * as always, should be used prudently, only when
alternatives belonging to Category D medically needed

should be considered only when there are no

antibiotics in Category D that could be clinically https://wv.vw..ema.eu.ro'pa..eu/ir/docyments/report/infographi
effective c-categorisation-antibiotics-use-animals-prudent-

responsible-use_it.pdf
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Categorizzazione delle classi di antibiotici per uso veterinario

{con esempi di sostanze autorizzate per uso umaneo o veterinario nell'UE)

Uso prudente degli

Officina Ambiente - Scuola di formazione Arpa Abruzzo
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o Medically important antimicrobials o

Authorized for use in humans only

Aminoglycosides (plazomicin)

Aminomethycyclines

Anti-pseudomonal penicillins
(carboxypenicillin and
ureidopenicillin)

Anti-pseudomonal penicillins
with B-lactamase inhibitors

Carbapenems with or without
B-lactamase inhibitors

Cephalosporins
(3rd-, 4th- and Sth-generation
with B-lactamase inhibitors)

Cephalosporins
(5th-generation)

Lipopeptides

Macrolides
18-membered ring
(fidaxomicin)

Monobactams

Oxazolidinones

Riminofenazines

Sulfones

Glycopeptides and
lipoglycopeptides

Authorized for both humans and animals

Categorization of categorization of antimicrobials antimicrobials

Cephalosporins (3rd,
4th generation)

Quinolones

Polymyxins

Phosphonic acid
derivatives

Aminoglycosides

Ansamycins

Macrolides
(14-, 15-, 16-membered
ring)

HIA 1A

Amphenicols Aminocyclitols

Cephalosporins
(1*- and 2™-generation)
and cephamycins

Cyclic polypeptides

Lincosamides Heterocyclic

compounds

Nitroimidazoles Hydroxyquinoline

Tetracyclines

Penicillins
(amidinopenicillins and
aminopenicillins)

Pleuromutilins

Penicillins
(aminopenicillins with
B-lactamase inhibitors)

Nitrofuran derivatives

Penicillins
(anti-staphylococcal)

Cephalosporins (Siderophore)

Fluorocyclines

Glycyleyclines

Pseudomonic acids
(mupirocin)

Phenol derivatives
(clofoctol)

8-hydroxy-5-
nitroquinoline

Drugs used solely to treat tuberculosis or other

mycobacterial diseases

Penicillins (narrow
spectrum)

Streptogramins

Sulfonamides,
dihydrofolate reductase
inhibitors and
combinations

Fusidanes

DIPARTIMENTO

MEDICINA
VETERINARIA
TERAMO

Aminocoumarins

Arsenicals

Bicyclomycins

Orthosomycins

Phosphoglycolipids

lonophores (including
polyethers)

Quinoxalines

Halogenated
8-hydroxyquinolines
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At il Sodiote MEDICINA

VET Irlr{l.‘\'f\lil«'\
Linee guida TERAMO

Uso prudente
degli antibiotici
nell’allevamento suino

cllenartore Ll oot s INEE GUIDA

® PERL'USO PRUDENTE
DEGLI ANTIMICROBICI

Linee guida
Uso prudente dell’antibiotico
nell’allevamento
bovino da latte

NEGLIALLEVAMENTI ZOOTECNICI
PER LA PREVENZIONE
DELLANTIMICROBICO-RESISTENZA
E PROPOSTE ALTERNATIVE

Sezione per la

Farmac eg| sui Medicinali

Ministero Della Salute

o Msiistors o s - Sonlirk
ecsans generle s st sremale
o it vtacina

1 i by

Lozl ot i St e b
tuiivto Zeaproflaivo Spariments I
el L ¢ dela Tosnana AL dLowsubi

__.,g_:__..,. gﬁf @5 .':'.'S;L’.‘.‘i":'&"‘;‘"u":?!ti.l_au'
T e == Q e

Tar4-2028 Cherens
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Sistema Informativo Nazionale della
Farmacosorveglianza —

n . . . VETERINARIA
Ricetta Veterinaria Elettronica

TERAMO

Dati di sintesi dell'utilizzo del sistema (dal 2019 in poi)

st(nvuou 13

56.810.510 27943 172.261.171 digit

Numero di confezioni dispensate

Processo Esteso

Veterinari che hanno emesso almeno una ricetta

Ricette emesse tramite il sistema
Ricette emesse per Tipo ricetta Veterinari per Tipo Ricetta o =7
3 -
£9.136.466 M2 44.884.736 - | ) L/}A
- Numero di ricette disnensate & Generazione Ricetta — . ; all
- 2 identificata tramite Controllo carico-scarico farmaci  in caso di non conformita
9980 . - numero e PIN
5622 5674
2785468 2508646 1630177 540389  108.364 - 1945 23243 l
—— oK —
Prescrizi.. B . Rifornim... Riforrim. Prescrizi.. Punti vendita che hanno dispensato almeno una ricetta 8 P [—— et
z farmaci su
= trattamenti
@ CONFEZION| @ RICETTE 3
Gt e b b S e /N Ricezions rpezicne
g 2 o 3 |2 L\ dicontrolio
2 101716 s 2 2 |EE L
= s - . b 00K 3 = s Evasione ordine T
3 i = = 5 E - - E Ao to @
3 H g © s g a o3 da DOT
z = 2 E 3 g 2 B g &
& i - B H e
a8 @3 8 w Controllo trattamenti, 53
2025 2024 2023 2022 202 200 2019 a 2 scorta farmaci, .. /
. A s
o - io da remoto

873.484
902.058
926.240

158746 248

OSM che hanno dispensato almeno una ricetta

Aziende Zootecniche con almeno una ricetta Operatori

Officina Ambiente - Scuola di formazione Arpa Abruzzo




SISTEMA PER LA CATEGORIZZAZIONE DEL RISCHIO DEGLI
ALLEVAMENTI IN AMBITO SANITA PUBBLICA VETERINARIA TERINARIA

VETERINARIA
TERAMO

ALTRISISTEMI =55 A8 CRUSCOTTIINTERATTVI
-:Ja_‘l R
z.ﬁd‘ - ’ O ][ o - |-, O
AaBanel e TR .
CONSUMOANTIMICROBIC] “53 s it s - o W_l .
VALUTAZIONISUL CAMPO(VETERINARI) ! SOOI EVENIO
e APP CLASSYFARM = =
6 o 2L CLASSYFARMN\ _ ., = glal| =- ¢ O
H - - F Y i [
lalnlnln . DATABASE CLASSYFARM |
= - k‘)
m m bl / \ REPORT SCARICABILI
MACELLY - ) i o
ANALISI DI LABORATORIO : -

pee .f:

11ZZSS-AMR ™ ——
SN
§oar = = it

Officina Ambiente - Scuola di formazione Arpa Abruzzo




AMR e allevamenti intensivi:
I’esempio del settore avicolo

IL 105,6% DEL FABBISOGNO NAZIONALE E COPERTO DALLA PRODUZIONE
INTERNA

1373 TONNELLATE DI CARNI AVICOLE PRODOTTE
4° PRODUTTORE EUROPEO DI UOVA DOPO FRANCIA, GERMANIA E SPAGNA

NEL 2024 CRESCITA DELLA PRODUZIONE +3,6% INVOLUME E CONSUMI
INTERNIAUMENTATI DEL +3,7%, RAGGIUNGENDO | 22 KG/ PRO CAPITE

CIRCA -97% DI UTILIZZO DI ANTIBIOTICI IN POLLI E -93% NEI
TACCHINI IN NOVE ANNI

2024: -14,9% NEL POLLO E -27,6% NEL TACCHINO

UNAITALIA, 2025
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antibiotics fﬁ:\l’y

MEDICINA

: VETERINARIA
Article TERAMO

100%

Microbial Community and Abundance of Selected
Antimicrobial Resistance Genes in Poultry Litter from -
Conventional and Antibiotic-Free Farms

§

Camilla Smoglica ({0, Muhammad Farooq ¥, Fausto Ruffini 2, Fulvio Marsilio 1(©
and Cristina Esmeralda Di Francesco 10

#

i e

PEREEERES

AF flocks C flocks -
2+ -
° - — e
. T
® - (<3 o B » . — . 1
%1 : & SE 6 § §EE88FE5585 %G
Sample
@ 4
In AF flocks a higher frequency of Actinobacteria class,
! : and Clostridiaceae, Lactobacillaceae, Corynebacteriaceae fam
3 . o .
ilies were demonstrated, while in C flocks, which were
B 000A2 [ tet{A) routinely treated with antibiotics for therapeutic purposes,

[ tet(B) [ tet(K)
tet(M) [ mcr-1
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» Contaminazione ambientale da batteri resistenti e
ARGs

» Management

» Acque superficiali (urbane e zootecniche)

» Liquami e letame Il

» Pascoli O/ \

» Fauna selvatica 4 ~ A
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Number of publications

AMR e Fauna selvatica

DIPARTIMENTO

MEDICINA
VETERINARIA
TERAMO

22

20

18 X .
16 12

14

12

10

8

6

4

2 i
e e e 1 i
SO ®%5\q<é° \0;9 S @03‘0 '96\\%%@ f}S’Q QS)Q ~ @é rﬁ)@ S SR q9\b Q30

Year

Fig. 2. Evolution of published papers on AMR in wildlife from 1979 to 2019.

Torres et al., 2021

Number of publications

120

100

80

60

40

20

Amphibians Primates Rodents and Ungulates Other
and reptiles shrews mammals
Host taxa

Fig. 6. Number of publications by host taxon group.

Wild birds
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aRco
Pnazionalc

DIPARTIMENTO

Approccio fenotipico

MEDICINA
[ VETERINARIA
TERAMO
delld
Maiella

. animals MbPL

Article
Antibiotic-Resistant Bacteria Dissemination in the Wildlife,
Livestock, and Water of Maiella National Park, Italy

Camilla Smoglica (", Alberto Vergara ' (U, Simone Angelucci 20, Anna Rita Festino !, Antonio Antonucci 2,
Fulvio Marsilio 1Y) and Cristina Esmeralda Di Francesco !

Strain Source Area Multidrug W Phenotypes Number of Isolates
Enterococcus gallinarum D, G sympatric /-@Z Qlyl'ET 3
Enterococcus faecium AC sympatric ( LNZ QDJTEIC TET VAN 1
_g—
Enterobacter cloacae complex ‘ w ’ non-sympatric \’ﬁ( CTZ MER 1
Escherichia coli G non-sympatric AMP SXT TET 1
o~
Pseudomonas mendocina {W\ non-sympatric AKCTXETP 1
Pseudomonas mendocina W non-sympatric AK CTZETP 1
Streptococcus mutans D non-sympatric AMP BEN CLIN CRO CTX LIN VAN TGC 1 Legend
Streptococcus uberis AC  non-sympatric AMP BEN CLIN CRO CTX ERY LIN TGC 1 [CJ Maiella National Park
S horal I C i CLIN CTX CRO VAN 1 (5 Somolog sveme
treptococcus thoraltensis non-sympatric 8 Grazing areas of sampled livestock farms
NN Apennine chamois range 0 25 Skm
AC: Apennine chamois; D: deer; C: cattle; G: goat; S: sheep; W: water; AMP: ampicillin; BEN: benzypenicillin; CLIN: clindamyein; CTX: 772 Red deer core range b
cefotaxime; CRO: ceftriaxone; ERY: erythromycin; ETP: ertapenem; MER: meropenem; QD: quinupristin/dalfopristin; SXT:

trimethoprim/sulfamethoxazole; TEIC: teicoplanin; TET: tetracycline; TGC: tigecycline; VAN: vancomycin.
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4Rco
Pn;Il{zionalc

Approccio genomico

MEDICINA
VETERINARIA
TERAMO

[4

Maiella

Contents lists available at ScienceDirect

Journal of Global Antimicrobial Resistance

journal homepage: www.elsevier.com/locate/jgar

» N.4 Escherichia coli

Whole Genome Sequencing of Escherichia coli and Enterococcus spp. in g

wildlife-livestock interface: a pilot study ey
Camilla Smoglica®", Lisa Barco®, Simone Angelucci®, Massimiliano Orsini®,

ST69 n el ce rvo Fulvio Marsilio?, Antonio Antonucci®, Cristina Esmeralda Di Francesco?
2 University of Teramo, Faculty of Veterinary Medicine, Teramo, Italy

ST1611 nella pecora T el Sk ek ek i

ST675 nella capra
ST155 nel camoscio

v Vv Vv Vv

(R Uomo,

» ARG: Ruminanti

» Fluoroquinolones domestici e
» Cephalosporines Carne cruda
» Tetracycline

» Macrolides
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Approccio integrato

Front Microbiol. 2023; 14: 1242693. PMCID: PMC10493390 Campioni di diversa origine

Published online 2023 Aug 28. doi: 10.3389/fmich.2023.1242693 PMID: 37700864 N ) ) S
ceppl resistenti al

Multi-approach methods to predict cryptic carbapenem resistance mechanisms in carbapenemi ma in assenza di

Klebsiella pneumoniae detected in Central Italy ARGs noti

Alessandra Cornacchia, ' Anna Janowicz B ' Gabriella Centorotola, ' Maria Antonietta Saletti, ! Identificati altri PotenZia“ geni

Sofia Chiatamone Ranieri, 2 Massimo Ancora, ! Paola Ripa, ! Cesare Camma, ! Francesco Pomilio, ! and

responsabili di AMR

Alexandra Chiaverini !

Article

Phenotypic and Genetic Characterization of
Klebsiella pneumoniae Isolates from Wild Animals in
Central Italy

Alexandra Chiaverini (¥, Alessandra Cornacchia *', Gabriella Centorotola , Elga Ersilia Tieri (', Nadia Sulli,
1laria Del Matto ', Giorgio lannitto, Domenico Petrone, Antonio Petrini ' and Francesco Pomilio

Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise “G. Caporale”, via Campo Boario,
64100 Teramo, ltaly; a.chiaverini@izs.it (A.C.); g la@izs.it (G.C.); e tieri@izs.it (E.ET); nsulligizs.it (N.S);
i.delmatto@izs.it (LD.M.); g.iannitto@izs.it (G.L); d.petrone@izs.it (D.P); a.petrini@izs.it (A.P); .-
f.pomilio@izs.it (EP)

* Correspondence: a.cornacchia@izs.it

Due genomi correlati a
isolati di origine umana

Officiira
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[ ]
A p p ro c c I o Microbial community and antimicrobial resistance in fecal samples from
4 : i oAt sab \ . b
Camilla Smoglica™ , Simone Angelucci ™”, Muhammad Farooq “, Antonio Antonucci *, 7
m e a ge n o m I c O Fulvio Marsilio , Cristina E. Di Francesco”

™y

Relative Frequency

:

30%

20%

10% o

aRrco
Pn?zionale

wild and domestic ruminants in Maiella National Park, Italy

della
* University of Teramo, Faculty of Veterinary Medicine, Loc. Piano DAccio, 64100 Teramo, aly m H ll
* Wildife Research Center, Maiella National Park, via del vivaio, 65023 Caramanica Terme (PE), lualy alella

. d__Bacterap__Firmicutes
d__Bacteriajp__Bactercidota
d__Bacteria;p__Protecbactera

|_Bacteriap__Verrucomicrobiota
d__Bacteriajp__Spirochaetota

. d__Bacteria;p__Desulfobactarota

B o_Bacterap_Fiorobacterota

. d__Bacteriap__Gyanobacteria

. d__Bacteriap Gampliobacterota

a-diversity

wild and domestic
animals

species

p<0.05

— T e —— T T f — T
5 o
&

L[ | [ | .!!---..._— — l-! B-diversity
I ]

Sheep
Sheep

P Sympatric and non-

Sheel

-
£ 1

Bovine
Bovine

Chamois
Chamois |
Chamois

Red deer
Red deer
Red deer
Red deer
Red deet
Red deer

£ =
o

u | S“’”"I ‘ sympatric animals
™ B O w R W™ oo
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A p p ro cc i o Microbial community and antimicrobial resistance in fecal samples from P ‘
wild and domestic ruminants in Maiella National Park, Italy
meta ge nom i CcO Flvio Marstio®, Crstina E. Dl Boaneesca’ o > Antoria Astonuect’ !m j | [iis
i o T Pk f ke Mt o G e b e
p<0.05 p<0.05 p<0.05 p<0.05
Group Animal aadA2 TetA TetB TetK TetM mcr-|
Sheep |.56x10# 2.47 x10-3 1.96 x10-3 4.79 x10-> 4.28x10”7 6.36 x102
Sheep |.36x10 7.97 x10# 2.24 x10-3 1.52 x10- Neg 9.38 x10-3
Sheep 1.02 x10-3 2.07 x103 3.42 x10°3 3.63 x10° 4.59 x107 1.50x10""
Red deer 3.65 x10# 8.35 x103 3.62 x10-3 8.24 x10® 3.54 x107 3.05 x10-3
Red deer 3.15 x10"! 3.66 x10* 1.92 x10°3 1.40 x10- |.47 x10-¢ 1.97 x102
Sympatric | Red deer 4.72 x10# 2.24 x10-3 447 x10* 2.25 x10° 1.79 x107 6.42 x10*
Goats 2.31 xI10# 3.16 x102 Neg 2.26 x10° 8.14 x10-¢ 5.52 x10-!
Goats .75 x10# 4.14 x102 Neg 1.99 x10- 2.74 x10° 5.11 x102
Goats 9.93 x10- 2.44 x102 Neg .16 x10* 6.41 x10° 2.85 x10-!
Chamois 8.81 x102 .41 x10°! 1.20 x10-2 741 x104 2.94 x10° 7.51 x10”!
Chamois 1.67 x10-3 |.87 x102 1.0l x10-3 1.24 x10# .13 x10° Neg
Red deer 4.50 x10* 2.40 x102 Neg 2.79 x10+ 2.22 x10- 4.83 x10"!
Red deer 5.05 x103 6.52 x102 Neg .21 x10-3 .25 x10# 2.04 x10"!
Red deer 1.02 x10-3 3.22 x102 Neg 2.72 x10# 2.95 x10- 1.29x10!
Goats .13 x10-3 2.87 x102 Neg 3.15 x10 7.58 x10- 4.47 x10!
Goats 7.98 x10 1.29 x102 Neg 6.97 x10 3.03 x10# 5.53 x10-!
Non- Goats 4.38 x10* |.85 x 102 Neg 542 x|10+ 2.69 x10#4 2.16x10!
sympatric | Cattle 2.61 x10° 8.13 x103 1.08 x10-2 3.65 x10° 3.81 x10°! 8.07 x102
Cattle 4.12 x107 |.64 x102 9.51 x10-3 1.02 x104 2.74 x10"! 3.44 x10°!
Cattle 2.94 x10 7.36 x103 3.72 x1073 3.18 x10- 2.62 x10"! 8.67 x102
Chamois 6.10 x108 |.43x10"! 1.22 x102 3.89 x10+ 4.30 x10! 5.73 x10"!
Chamois 2.03 x108 1.00 x 10! 1.01 x10-2 2.35 x10* |.44 x10! 3.39 x10"!
Chamois |.55 x10-¢ 3.33 x102 1.63 x10-3 7.83 x10° 5.93 x10-! 4.46 x102
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». Ministero
5 dell’'Universita

%> e della Ricerca

A multi-level surveillance model of antimicrobial resistance from
livestock farming to related environmental settings
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analysis
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IL RUOLO DELL’AVIFAUNA

‘ ' »

"

| ‘\\\\‘\\\\\\\\

!

Vettori di batteri resistenti
e disseminazione a lungo

raggio. Contatti con le attivita

antropiche e sentinelle del
grado di contaminazione
ambientale.

- Z
~
\
Contatti con gli allevamenti nei
sistemi estensivi.
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AMR E AVIFAUNA

® ISOLAMENTO
MICROBIOLOGICO

® ANTIBIOGRAMMA
® PCR PER ARGS

Transboundary and Emerging Diseases

Research Article = 3 Open Access (@ @

Wild Birds as Drivers of Salmonella Braenderup and Multidrug
Resistant Bacteria in Wetlands of Northern Italy

WHOLE GENOME
SEQUENCING

Camilla Smoglica, Giulia Graziosi i, Damiano De Angelis, Caterina Lupini, Annarita Festino, Elena Catelli,
Alberto Vergara, Cristina Esmeralda Di Francesco

First published: 12 January 2024 | https://doi.org/10.1155/2024/6462849

Gram-negative bacteria Gram-positive bacteria

125 L21

4

1
2 |
! 1
4 . I 36
2
2 | A
) 11 | )
Tringa erythropus - []
2 . Mareca strepera— ||
5 Anas plathyrhynchos - []
= Acinetobacter Iwoffi = Aeromanas hydro/caviae = Aeromonas sobria mEnterococcus faecalis mEnterococcus durans Anseranser [
Citrobacter braaki m Citrobacter freundii m Escherichia coli m Enterococcus gallinarum m Enterococeus faecium
w Enterobacter cloacae w Hafnia alvei mKiuyvera criocrescens Vanellus vanellus - -
m Leclercia adecarboxylata m Morganella morganii mPantotea spp m Streptococcus alactolyticus ~ m Enterococcus gallinarum camp
& Pseudomanas fluorescens @ Pseudomonas putida i Pseudomanas stutzeri mEnterococcus casseliflavus  mEnterococcus hirae Spatula clypeata
Salmoneila enterica = Serratia fonticola u Serratia liquefacens
w Yiersinia kristensenit m Staphylococcus lentus m Streptococcus thoraitensis Anas crecca -

L ] Stud‘y area
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AMR E AVIFAUNA

B i Animal Multid Resi t Number of isol.
} Salmonella Braenderup ST22 acterium nim phl;nﬂt;l:i esistant Number of isolates
} gene aac(6’) laa. resistenza S. fonticola Anas crecca AK CAZ CN ETP 1
- ) FOX
all’amikacina e tobramicina. E. hirae Spatula clypeata é]\A/IIE LNZ QD TEIC 1
H I H E casseliflavus Spatula clypeata LNZ QD TEIC 1
} Associato C(.)n casl dl E. gallinarum camp. Spatula clypeata AMP LNZ QD TEIC 1
salmonellosi umana Staph. lentus Spatula clypeata CLIN DAP LNZ OX 1
RD SXT TEIC TET
4 Ceppi analoghi in pollo, VAN
: Staph. lentus Spatula clypeata CLIN OX STX 1
aC_que e_SUOIO’ beStIame’ Strep. alactolyticus Anas crecca BEN CLIN CTX CRO 1
alimenti ERY LEV MXF VAN
county Strep. thoralensis Spatula clypeata BEN CLIN CTX ERY 1
& e oz LEV TET

AMP: ampicillin; AK: Amikacin; BEN: benzypenicillin; CAZ: ceftazidime; CLIN: clindamycin;
CN: gentamycin; CTX: cefotaxime; CRO: ceftriaxone; DAP: daptomycin; ERY: erythromycin;
ETP: ertapenem; FOX: cefoxitin; LEV: levofloxacin; LNZ: linezolid; MXF: moxifloxacine; OX:
oxacillin; QD: quinupristin/dalfopristin; RD: rifampicin; SXT: trimethoprim/sulfamethoxazole;
TEIC: teicoplanin; TET: tetracycline; VAN: vancomycin.

In addition, twelve Gram-negative (12/80; 15%) and seven
(7/77; 9%) Gram-positive were found to be resistant to at least
one critically important antibiotic.

Multi-country outbreak of Salmonella Braenderup
ST22, presumed to be linked to imported melons

Published: 20 uly 2021 | Adopted: 16 July 2021 Share: ooo
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Gyps fulvus fulvus

* Famiglia Accipitridae;

* Sottofamiglia Aegypiinae, anche noti come
Avvoltoi del Vecchio Mondo;

* Volatile necrofago gregario dotato di
spiccata socialita, vive in colonie che
possono contare centinaia di individui.

* Alimentazione da carcasse di animali
d’allevamento;

* Alimentazione da fonti antropiche come
discariche;

* Migrazioni intercontinentali.
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AMR E AVIFAUNA

TERAMO

Batteri aerobi  Batteri anaerobi

Gl - Clos. perfringens ¢  E.faecalis (G2-A, G2-B):
* Resistenti alla kanamicina e alla

G2-A E. faecalis -

streptomicina ad alto dosaggio in

G4 ] Clos. perfringens E. faecium (G13-A, G13-B)
G6-A E. villorum - * Intermedi per la nitrofurantoina.
G6-B E. villorum - *  Cl. perfringens resistenti alle molecole:
G7 i Clos. perfringens * Metronidazolo (G1, G4, G8-G10,
G12);

G8 - Clos. perfringens - Penicillina(G10)

G9 Aer.viridans Clos. innocum + Clindamicina (G10);

G10 - Clos. perfringens " Yancomicina (G10).

* Un ceppo di CI. perfringens intermedio

G12 - Clos. perfringens

alla penicillina (G1).

G13-A E. faecium -

_ Ceppo Cl. perfringens G10 MDR
G13-B E. faecium -
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AMR E LUPO APPENNINICO

VETERINARIA
TERAMO

> J Glob Antimicrob Resist. 2020 Dec;23:184-185. doi: 10.1016/j.jgar.2020.09.011. Epub 2020 Oct 3.

Occurrence of the tetracycline resistance gene ) )
tetA(P) in Apennine wolves (Canis lupus italicus) Branco piu stabile, numeroso e

from different human-wildlife interfaces con home-ra nge pa rzialmente al
tet genes di fuori dei confini del PNM, con

@ abitazioni, allevamenti e altre
attivita

: " s ey B i B : 4
Camilla Smoglica ', Cristina E Di Francesco 2, Simone Angelucci 3, Antonio Antonucci

Marco Innocenti 2, Fulvio Marsilio ©

} L’ambiente influenza la
distribuzione degli ARGs

} Specie selvatiche come
sentinelle di
contaminazione da AMR

ARGs

Batteri

—— Protected area border

aRco
Dazionale BVO pack home range
-

MC pack home range

’

dell&
Maiella S
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RECUPERO
E CURA
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AMR E RECUPERO FAUNA SELVATICA

{ antibiotics

Brief Report
Antibiotic Resistance in the Apennine Wolf (Canis lupus
italicus): Implications for Wildlife and Human Health

Camilla Smoglica L#03, Simone Angelucci 1.2(0), Fabrizia Di Tana 2, Antonio Antonucci 2, Fulvio Marsilio 1
and Cristina Esmeralda Di Francesco !0

ID Animals Sample Bacteria Antibiotic Resistance Profiles
LU251122VA Staphylococcus pseudintermedius AMC BE
Endocardial swab
Enterococcus faecalis E*ENR*MAR*
(9} fo) o = |z %19«
$%|slc|e|B|B|a|B|8|E|E|E|u|ol2|8|e|3|8|8x|5]e Lung Escherichia coli AMP DXT C KF NEO * SXT TE
Staph. pseudintermedius ) -
Thoracic effusion  Staphylococcus pseudintermedius AMC BE
e ey v LU120922 Peritoneal effusion Klebsiella oxytoca AMP
Lung Klebsiella oxytoca AMP
Endocardial swab Klebsiella oxytoca AMP
S. dysgalactiae Liver parenchyma Klebsiella oxytoca AMP
Pleural effusion Negative

Forearm wound Streptococcus dysgalactiae ssp
LU270222AB AMP BE CD CRO CTXETE

swab equisimilis
AMC: amoxicillin/clavulanic acid; AMP: ampicillin; BE: benzypenicillin; C: chloramphenicol; CD: Exposed fracture loreia adecarboxdl AMP C CEF CEP CN CPN DXT ENR INN MAR PRA
clindamycin; CEF: ceftiofur; CEP: cephalothin; CN: gentamicin; CPN: cephalexin; CRO: ceftriaxone; CTX: swab Leclercia adecarboxilata PX SXT TE
cefotaxime; DXT: doxycycline; ENR: enrofloxacin; E: erythromycin; F: nitrofurantoin; IMI: imipenem;
INN: cefovecin; KF: cephalothin; MAR: marbofloxacin; NEO: neomycin; PRA: pradofloxacin; PX: LU1205220UT Carpal wound swab Streptococcus canis AMP BE CD CTX E TE

cefpodoxime; SXT: trimethoprim/sulfamethoxazole; TE: tetracycline; bold: multidrug resistant isolates

AMP C CPN CEP DXT ENR INN MAR NEO * PRA
SXT TE

Escherichia coli

AMC AMP CEF CEP CN CPN DXT ENR F IMI INN
MAR * PX SXT TE

Intraarticular swab Pseudomonas aeruginosa
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AMR E AMBIENTE MARINO

<+ GRAM NEGATIVI

La percentuale maggiore di
resistenza -75%, e stata ottenuta
per la cefazolina-KZ;

Seguita da amoxicillina-acido
clavulanico-AUG, 71%

< GRAM POSITIVI

* Il 100% degli isolati e
risultato resistente
all’imipenem-1MI

CSC, PESCARA

Piu del 30% degli isolati batterici sono
risultati MDR

[
wn

31%

FOS SXT
25
20
15
10
5
4%
0 |
AUG

GRAM - SENSIBILITA" AGLI ANTIBIOTICI

kL

1%
34%
12%
11% 12% 75%
L.l
AUG CIp CAZ CN KZ

W SENSIBILE mRESISTENTE ®INTERMEDIO

GRAM + SENSIBILITA" AGLI ANTIBIOTICI

20%

AMP

100%
39%
| I I
cip IMI LNZ

M SENSIBILE W RESISTENTE
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Il giuramento del Medico
Veterinario

cesessesss Pprometto solennemente

di dedicare le mie competenze e le mie capacita alla protezione
della salute dell'uomo, alla cura e al benessere degli
animali, favorendone il rispetto in quanto esseri senzienti;

di promuovere la salute pubblica e la tutela dell'ambiente;

di impegnarmi nel mio continuo miglioramento, aggiornando le
mie conoscenze all'evolvere della scienza; di svolgere la mia
attivita in piena liberta e indipendenza di giudizio, secondo
scienza e coscienza, con dignita e decoro, conformemente ai

)
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