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The increase in antibiotic 
resistant bacteria calls  

for conscious antibiotic  
prescription which should be  
restricted to evidence-based 

knowledge of their usefulness 
to the patient.

The normal flora may  
constitute a reservoir of  

resistance genes, with the 
possibility of transferring 

genes to pathogenic  
bacteria. 

The use of antibiotics may stimulate horizontal gene transfer and select for resistant bacteria.  
A recent study reported that a single orally administered antibiotic treatment may cause  
enrichment of resistance genes and profound ecological shifts in feces. The increase in  
antibiotic resistant bacteria calls for conscious antibiotic prescription which should be  
restricted to evidence-based knowledge of their usefulness to the patient.

One of the most significant medical achievements in human medicine was the discovery  
and introduction of antibiotics to cure infectious diseases. Today, effective antibiotics represent 
a prerequisite for modern healthcare.  Antimicrobial resistance is, however, an increasing global 
threat. It is estimated that resistant bacteria were responsible for the death of 25,000 people  
in the European Union, Iceland and Norway in 2007. 

 

Genes giving rise to antibiotic resistance are found in the natural environment, and such genes 
existed long before antibiotics came into clinical use. Enzymes that break down penicillin are 
estimated to be two billion years old. Thus, a reservoir of resistance genes exists in the natural 
environment. The reason for the development and the role of these genes in the environment 
is not known with certainty. In addition, resistance genes are found in the human normal flora, 
including the oral microbiota. The normal flora may therefore constitute a reservoir of resistance 
genes, with the possibility of transferring genes to pathogenic bacteria. 

Bacteria may acquire resistance to antibiotics either by de novo mutations or by acquiring DNA 
from the environment, known as horizontal gene transfer. Horizontal gene transfer is essentially 
mediated by three different mechanisms: Transformation, in which the bacteria take up DNA 
from the environment; transduction, whereby bacteria are infected by a bacteriophage (bacterial 
virus), or through conjugation, in which bacteria receive a small circular DNA molecule from  
a donor upon contact.  

In the oral cavity bacteria form multispecies bacterial communities on teeth and mucous  
membranes known as biofilms. In biofilms, bacteria are in close contact with each other, thus 
facilitating transfer of genetic material between strains of a species or between species. 

THE ORAL MICROFLORA  
– A RESERVOIR OF ANTIBIOTIC RESISTANCE GENES?

The effect of antimicrobial agents on the human microbiota. Use of antibiotics contributes to resistance  
development by selecting for resistant bacteria, stimulating gene transfer, and thus generating a reservoir  
of resistance genes in the normal microbiota. 

Håkon Valen Rukke 
Senior scientist, DDS, PhD



The Nordic Institute of Dental Materials (NIOM) is responsible for promoting a continuing Nordic collaboration in the 
field of dental biomaterials. NIOM maintains a distinct Nordic profile through broad contacts with the Nordic dental 
educational institutions and research centres. The Institute undertakes research, materials testing, standardisation 
and research-based consulting directed towards health authorities and dental health services in the Nordic countries. 
Our research and consulting are required to be scientifically founded and applicable to clinical dentistry.
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Join our webinar 
30th May at 16:00 

(Oslo time)

NIOM Webinar 30th MAY 16:00 (Oslo time)
In this 20 min webinar NIOM Head of Laboratory, Hilde M. Kopperud will present topics on light 
curing techniques and discuss how to avoid pitfalls when buying a new curing lamp.

This webinar will cover these points:
• Pulse, ramp, turbo and standard: what’s the best  
 curing mode?
• Is curing for 5 seconds enough? Why? Why Not?
• Bulk fill, dark and light shades: are they all the same?
• Four things to check when buying a new curing lamp.

Event info
• 20 min presentation
• Live 1 hr Q&A immediately following the presentation
• View from PC / Mac or Mobile / Tablet
• For more information on how to sign up for this  
 webinar, please visit our website (niom.no) or follow/ 
 like us on facebook (facebook.com/NIOMbiomaterials)

About the presenter
Hilde M. Kopperud (dr. scient.) started with NIOM in 2003 as  
a scientist doing research in polymer chemistry as well as being 
instrumental in the institute’s standardization activities. As Head  
of laboratory, she oversees all of NIOM’s laboratory operations,  
testing and standardization activities, manages the lab facilities  
as well as coordinates the material testing activities. Kopperud  
also manages and participates in research projects on 
polymer-based materials.

Success 
in light curing.

Both the light curing procedures and the curing  
lamp may affect the success of a restoration.

NIOM Head of Laboratory, 
Hilde M. Kopperud


