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Antimicrobial resistance 

 
The Review on Antimicrobial Resistance, Jim OôNeill, December 2014  



Consumption of antibiotics vs resistant bacteria 

Consumption of beta-lactams, penicillins (ATC group J01C) in the community, 
EU/EEA countries, 2011, expressed as DDD per 1 000 inhabitants and per day 

http://www.ecdc.europa.eu/en/healthtopics/antimicrobial_resistance/esac-net-database/Pages/database.aspx 

Methicillin resistant S aureus (MRSA) 

Carbapamen resistant Pseudomonas aeruginosa 

Average use of antibiotics: 
Sweden ς 7 g/person/year 
China ς 138 g/person/year  
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Antimicrobial peptides 

AMPs in skin 
Journal of Investigative Dermatology , 2012,  132, 887 

Å Present in plants, insects , animals and humans 

Å Part of the host defense system 

Å High concentrations in skin, airways, mucosa 

Å Expressed in response to pathogens 

Å Evolutionary well-preserved 
 

Around 2400 AMPs identified today http://aps.unmc.edu/AP/main.php 

Critical Reviews in Biotechnology, 2012; 32, 143 

10-40 aminoacids 

Cationic  

Amphiphilic 



Mechanism of action 

Å Fast and non-specific mechanism of action 

Å Bacteria not as prone to develop high level 

resistance 

J Biol Chem , 2005 , 280, 34832  

Ringstad, Uppsala University thesis, 2009 

Efficency and MoA influenced by 

- Size  

- Conformation 

- Net charge 

- Charge distribution 

- Hydrophobicity 
 



AMPs in drug delivery 

AMPs in clinical trials but no products on market  

Problems with: 

-Stability (chemical and proteolytic) 

-Not efficient enough 

-Toxicity issues 

-High cost 

Formulation 



Formulation of AMPs in nanocarriers- Example 

LL-37 loaded in mesoporous silica to prevent implant-associated infections 

 

 
Malmsten et al, Biomaterials 2009, 30, 5729-36 

Sustained release Antimicrobial effect Low toxicity 


