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Einführung von Antibiotika

→ enorme Auswirkung

     auf die Medizin

Entwicklung verschiedener 

Antibiotikaklassen seit 

1940

ABER:

schnelle Entwicklung

von AMR-Bakterien

Literatur: Kon & Rai | Antibiotic Resistance, Mechanisms and New Antimicrobial 

Approaches | Elsevier | 2016; erstellt in BioRender
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Unter antimikrobieller Resistenz 

(AMR) versteht man die 

Fähigkeit von 

Mikroorganismen, wie 

Bakterien, Viren, Pilzen und 

Parasiten, den Wirkungen 

antimikrobieller Mittel, wie 

Antibiotika, Virostatika, 

Antimykotika und Antiparasitika, 

zu widerstehen, die 

ursprünglich zur Behandlung 

von Infektionen wirksam waren.

Literatur: Kon & Rai | Antibiotic Resistance, Mechanisms and New Antimicrobial 

Approaches | Elsevier | 2016; erstellt in BioRender
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AMR führt dazu, dass Infektionen schwieriger behandelbar werden und Sterblichkeit und Kosten steigen

Quelle: World Health Organization
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• Im Jahr 2021 wurden 

weltweit 1,14 Millionen 

Todesfälle direkt auf 

antibiotikaresistente 

Bakterien 

zurückgeführt.

• Prognosen zufolge 

könnten bis 2050 

jährlich 1,91 Millionen 

Menschen an solchen 

Infektionen sterben.

Quelle:  Naghavi, Mohsen et al. The Lancet 2024, Volume 404, 

Issue 10459, 1199 - 1226
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• 1990: Sterblichkeit in den 

meisten Regionen der Welt 

relativ niedrig (Ausnahme: 

bestimmte Teile Afrikas und 

Südasiens)

• 2021: Zunahme der 

Sterblichkeit in mehreren 

Regionen, insbesondere 

Südasien, Sub-Sahara Afrika, 

der Nahe Osten und in Teilen 

Südamerikas

Quelle:  Naghavi, Mohsen et al. The Lancet 2024, Volume 404, 

Issue 10459, 1199 - 1226
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• 2050: Prognosen zeigen eine 

besonders hohe AMR-

bedingte Sterblichkeit in 

Südasien, Lateinamerika, der 

Karibik und Subsahara-Afrika

• Fazit: wachsende Bedrohung 

durch AMR über die letzten 

Jahrzehnte und 

prognostizierte 

Verschlechterung bis 2050

Quelle:  Naghavi, Mohsen et al. The Lancet 2024, Volume 404, 

Issue 10459, 1199 - 1226
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Quelle: DART, RKI, BMEL; erstellt in BioRender
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Dissemination of ESBL-producing Enterobacteriaceae

in two Black-Headed Gull colonies in Western Pomerania

Introduction
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The proportion of samples
containing ESBL-producers
differed depending on the
sample set. While none were
found in the adult birds from
Riether Werder, the amount in
the collective fecal samples from
Böhmke was 35.71 %.

Figure 1: Adult Black-Headed Gulls  on the island Böhmke during 
breeding season 2021. (by J. Brendecke)

Figure 2: Schematic representation of the sampling and analysis  workflow. (by BioRender) 

Figure 3: ESBL-producing Enterobacteriaceae from all sampling sets (%) and genotypic results. (by BioRender)

Figure 4: Phenotypical 
resistance testing 
tetracycline on CHROMagar..

Table 1: Geno- (colored) and phenotypic (X) resistances of ESBL-producing isolates.

Results

Material and Methods

Discussion

Antimicrobial-resistant, zoonotic bacteria including extended-spectrum beta-lactamase
(ESBL)-producing Enterobacteriaceae do not only occur in the context of human medicine,
where they often lead to severe and fatal courses of diseases, which are normally well
treatable [1]. They also occur increasingly in veterinary medicine, but also spill over to and
disseminate in extra-clinical settings [2]. In addition to livestock, they are increasingly
found in the environment and wildlife, such as bird colonies in nature conservation areas,
and surface waters [3-4] .
To investigate
i) whether ESBL-producing

Escherichia (E.) coli and Klebsiella
(K.) pneum oniae bacteria occur in
wild birds in nature conservation
areas in the north-east of
Germany,

ii) their geno- and phenotypic
characteristics including
phylogenetics in the One Health
context,

iii) their dissemination over three
years (2021 - 2023), and

iv) the occurrence of antibiotic
residues and further antimicrobial
resistances,

fecal samples of Black-Headed Gulls
were obtained from two
environmentally protected islands in
Western Pomerania
(Riether Werder and Böhmke
(Figure1)).

At this time point the samples include individual swabs (cloacal sampling) of adult birds
from both islands (Riether Werder: n=111; Böhmke: n=100) and 99 samples of nestlings
from Böhmke, which were about three days old, when being sampled. In addition,
collective fecal samples (n=29) were collected on both islands.

Individual samples were investigated for ESBL-producing and non-ESBL-producing E. coli
and K. pneum oniae, while collective fecal samples were only tested for ESBL-producers. In
subsequent analyses, the isolates were all analyzed similarly (Figure 2).

Testing for further antibiotic resistance was performed by picking single grown colonies
onto CHROMagar plates, which each contained an antibiotic substance at its clinical
breakpoint. The antibiotics used were gentamycin, tetracycline (Figure 4), ciprofloxacin,
meropenem and colistin.

Overall, twelve ESBL-producing isolates were found in the five different sampling sets. These
include eleven E. coli isolates and one K. pneum oniae . Whole-genome sequence analysis
revealed eight different sequence types (ST) among the E. coli strains, including the
international, high-risk, clonal lineages ST131 once and twice ST38 (Figure 3).

Five different beta-lactamase genes were found. As expected,
the most common type was CTX-M -15 , but CTX-M -14 also
occurred twice.

Eleven of the twelve isolates showed genotypic resistances
against other antibiotics than beta-lactams. The most common
ones were quinolones, aminoglycosides, sulfonamides,
tetracyclines and fosfomycin. Colistin resistance (mcr) was
detected in one isolate (PBIO 3541). Genotypic resistance was
mostly verified phenotypically (Table 1).

In this study, we detected overall 12 ESBL-producing E. coli and K. pneum oniae in Black-Headed
Gull colonies in two nature conservation areas in Western Pomerania. They were not only
found in adult birds, but also their offspring, which suggests bacterial transmission. However,
this has to be subsequently investigated in phylogenetic experiments.

The presence of international, high-risk clonal lineages including ST131 and ST38, which usually
combine multi-drug resistance with high levels of virulence indicates the clinical relevance of
these pathogens with the potency to cause disease in humans and animals. Especially the
detected resistance is of concern, as this antibiotic is considered a last-resort drug.

Taken together, our results demonstrate the presence of clinically relevant and antibiotic-
resistant Enterobacteriaceae in wild birds in Western Pomerania, which might be spread even
further through bird migration.

Name Species Quinolones Aminoglycosides Sulphonamides Tetracycline Fosfomycin Colistin

3518 E. coli

3538 E. coli X X X

3541 E. coli X X

3583 E. coli X X

3584 E. coli X X

3592 E. coli X X X

3678 E. coli X X X

3687 E. coli X X X

3688 E. coli X X X

3691 K. pneum oniae X X X

3707 E. coli X X

3708 E. coli X X

Quelle: GERMAP, BMEL; erstellt in BioRender



9

• Seit 2006 ist der Einsatz von 

Antibiotika zur Wachstumsförderung 

in der EU verboten

• Hauptnutzung primär zur Behandlung 

und Vorbeugung von Krankheiten

• Antibiotikaverbrauch in der 

Tiermedizin in den letzten Jahren 

rückläufig, bleibt aber weiterhin ein 

kritischer Faktor

• Rückstände und Erreger können in 

Böden und Gewässer gelangen und 

zur Resistenzverbreitung beitragen

Maßnahmen zur Reduktion des Antibiotikaeinsatzes und AMR in der Landwirtschaft

Quelle: GERMAP, BMEL; erstellt in BioRender



Übersicht zur Reduktion von AMR im One Health Kontext

10
Quelle: DART, GERMAP, BMEL; erstellt in BioRender
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