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Antibiotika beim diabetischen Fuss 

• Konservative Therapie: 
– Gezielte, optimale Antibiotikatherapie 
– Mikrobiologie incl. Resistenzprüfungen (Knochen) 
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Gewebepenetration -Knochen 

• Beta-laktame und Glycopeptide:  

– im Knochen 5% - 20% Serumspiegel (i.v.>>>>>p.o.) 

• Fluoroquinolones, Linezolid, Trimethoprim, Clindamycin: 

– im Knochen 50% Serumspiegel (i.v. = p.o.) 

• Doxycycline: 2% (Skelet), 86% Mandibula (i.v. = p.o.) 

• Metronidazol, Rifampicin: Knochen = Serum 

• Fusidin Säure und Fosfomycin: Knochen > Serum 

• Rifampicin und Fusidin Säure : nie solo 
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Therapeutische Optionen? 

Extrazelluläre Matrix: 
 - mechanisch: Sonikation, Chirurgie 
 - enzymatisch: DNase, Dispersin B  
Bakterien:  
 - † : Antibiotika 
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Wieviel? 
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Wieviel - Was? 
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Gewebepenetration und Biofilm-Aktivität 
• Lokalisation - Bakterien sind geschützt 

(Wirtabwehr + AB) 
– Knochen (po) 
– intrazellulär –Persister 
– Biofilm 

• Therapie: Prävention 
– Gewebepenetration  
– Aktivität im Biofilm (mechan.- Kommunikation) 
– Intrazellulär aktiv 
– Persister -stationäre, nicht teilende Bakterien  

• Zellmembran: Colistin, Daptomycin 
• Modulation: Makrolide, Cipro, Ceftazidim 
• Penetration: Rifampicin 
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Diabetischer Fuss - Infektionen 
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Gewebepenetration -Knochen

Beta-laktame und Glycopeptide: 

im Knochen 5% - 20% Serumspiegel (i.v.>>>>>p.o.)

Fluoroquinolones, Linezolid, Trimethoprim, Clindamycin:

im Knochen 50% Serumspiegel (i.v. = p.o.)

Doxycycline: 2% (Skelet), 86% Mandibula (i.v. = p.o.)

Metronidazol, Rifampicin: Knochen = Serum

Fusidin Säure und Fosfomycin: Knochen > Serum

Rifampicin und Fusidin Säure : nie solo
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Therapeutische Optionen?

Extrazelluläre Matrix:

	- mechanisch: Sonikation, Chirurgie

	- enzymatisch: DNase, Dispersin B 

Bakterien: 

	- † : Antibiotika
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aminoglycosides, fluoroquinolones and β-lactams do not function well under hypoxic conditions and therefore kill only the outer, growing part of the biofilm. 
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Intrazelluläre S.aureus sind geschützt vor AB



Day 0
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Figure 2. Intracellular persistence of S. aureus within phagolysosomes.  A549 cells were infected with S. aureus Cowan and extracellular bacteria were killed by addition of flucloxacillin. The intracellular localization of persisting bacteria (CFSE, green) was analyzed by fluorescence microscopy. Lysosomes were visualized with LAMP-2 antibody (Alexa Fluor 594, red) and nuclei were stained with DAPI (blue). 



CFDA SE = carboxy-fluorescein diacetate, succinimidyl ester. 

Crosses the plasma membrane and covalently binds to all free amines on the surface and inside of cells and shows little cytotoxicity

Passively diffuses into cells. colorless and nonfluorescent until its acetate groups are cleaved by intracellular esterases to yield highly fluorescent, amine-reactive carboxyfluorescein succinimidyl ester. The succinimidyl ester group reacts with intracellular amines, forming fluorescent conjugates that are well-retained and can be fixed with aldehyde fixatives. Excess unconjugated reagent and by-products passively diffuse to the extracellular medium, where they can be washed away. The dye–protein adducts that form in labeled cells are retained by the cells throughout development, meiosis, and in vivo tracing.

The label is inherited by daughter cells after cell division or cell fusion, and is not transferred to adjacent cells in a population.



Lysosome associated membrane protein 2: LAMP-2 = CD107b; membrane glycoprotein. 
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Niedriger pH induziert persister Bakterien
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Figure 1. Induction of S. aureus SCVs and non-replicating persisters by low pH and bacterial regrowth through pH increase. (a) S. aureus strains 6850, JE2 and Cowan were inoculated in media buffered at different pH as indicated. Colony phenotypes of viable bacteria were determined and the percentage of SCVs plotted over time. Three independent experiments done in triplicates are presented as mean ± SEM.
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TABLE 2. Bacteria found in 80 bone biopsies from the 80
patients included in the present study

Aragon-
Present Senneville Sanchez
Variables study  etal [14] etal [I1]
Number of samples. 80 76 176
Number of isolates 129 125 204
Mean number of isolates per sample L6l 154 -
Number of culture negative samples (%) 2 (25%) 2* 20 (11%)
Number (%) of isolates, by pathogen
Gram-positive
Staphylococci 61 (47%) 65(52%) 117 (57%)
Staphylococaus aureus 43 (33%) 33(26%) 95 (47%)
MRSA 24 (19%) 12(10%)  35(17%)
Central nervous system 18 (14%) 32(26%)  22(11%)
Streptoco 120% 15(2%)  76%
Enterococci 15 (12%) 10 (8%) 2(1%)
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Pseudomonas aeruginosa 108%) 3 (2%) 18 (9%)
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*Not included in the present study.
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Table 1. Partial list of human infections involving biofilms.

Infection or disease

‘Common biofilm bacterial species

Dental caries
Periodontitis
Otitis media
Musculoskeletal infections
Necrotizing fasciitis
Biliary tract infection
Osteomyelitis
Bacterial prostatitis
Native valve endocarditis
Cystic fibrosis pneumonia
Meloidosis
Nosocomial infections
ICU pneumonia
Sutures
Exit sites
Arteriovenous shunts
Schleral buckles
Contact lens
Urinary catheter cystitis
Peritoneal dialysis (CAPD) perits
1UDs
Endotracheal tubes
Hickman catheters
Central venous catheters
Mechanical heart valves
Vascular grafts
Biliary stent blockage
Orthopedic devices
Penile prostheses

itis

Acidogenic Gram-positive cocci (e.g., Streptococcus)
Gram-negative anaerobic oral bacteria

Nontypable strains of Haemophilus influenzae
Gram-positive cocci (e.g. staphylococci)

Group A streptococci

Enteric bacteria (e.g. Escherichia coli)

Various bacterial and fungal species—often mixed
E. coli and other Gram-negative bacteria

Viridans group streptococci

P. aeruginosa and Burkholderia cepacia
Pseudomonas pseudomallei

Gram-negative rods
Staphylococcus epidermidis and S. aureus
S. epidermidis and S. aureus

S. epidermidis and S. aureus
Gram-positive cocci

P. aeruginosa and Gram-positive cocci

E. coli and other Gram-negative rods

A variety of bacteria and fungi
Actinomyces israelii and many others

A variety of bacteria and fungi

s. epidermidis and C. albicans

s. epidermidis and others

s. aureus and . epidermidis
Gram-positive cocci

A variety of enteric bacteria and fungi

. aureus and . epidermidis

s. aureus and S. epidermidis
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