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A recent study at NIOM 
investigated the effect of 

two typical composite filler 
particles and a methacrylate 

monomer on the  
macrophage immune 

response to LPS.

Dental composites 
moDulate cytokine signaling in cells
Oral diseases such as periodontitis and gingivitis are inflammatory processes induced by  
bacterial biofilms. The bacterial factor lipopolysaccharide (LPS) is an important virulence factor 
of gram-negative bacteria, and plays an essential role in triggering periodontal inflammation. 
LPS activates macrophages and causes an inflammatory response including synthesis and 
release of cytokines - an important strategy utilized by the host to resist periodontal bacteria.

Due to incomplete curing 
and degradation of dental 
composites, cells in the oral  
cavity may be exposed to 
monomers and filler 
particles. A recent study at 
NIOM investigated the effect 
of two typical composite filler 
particles and a methacrylate 
monomer on the  
macrophage immune 
response to LPS. Release 
of the pro-inflammatory 
cytokines interleukin-1β 
(IL-1β) and tumor necrosis 
factor-α (TNF-α) from RAW 
264.7 macrophages was 
measured as well as the 
cellular viability. 

Exposure to nanosilica, quartz or triethyleneglycol dimethacrylate (TEGDMA) followed  
by exposure to LPS resulted in lower IL-1β release compared to LPS treatment alone. After  
combined exposure, TEGDMA and filler particles resulted in an additive reduction of the  
cytokine release. The cellular viability and TNF-α release were not significantly affected  
by any exposures. 

clinical significance:
An attenuated cytokine release may have implications for the macrophage immune response 
and result in impaired bacterial clearance. This study also emphasizes the need to consider the 
effects of combined exposure to degradation products in risk assessment of dental composites. 

SEM image of a RAW macrophage.                                         © Håkon Valen

The full study is described in the follwing:
TEGDMA and filler particles from dental composites additively attenuate LPS-induced cytokine release from the 
macrophage cell line RAW 264.7. Mathisen GH, Ansteinsson V, Samuelsen JT, Becher R, Dahl JE, Bølling AK.
Clin Oral Investig. 2014 Mar 11. http://www.ncbi.nlm.nih.gov/pubmed/24615298
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microbiology testing anD research 
The Colony Forming Unit (CFU) method can be used for identification of microorganisms and 
for testing the effect of antimicrobial substances and techniques. It is a sensitive and a widely 
accepted method within microbiology. In this method the number of living cells (cells able  
to reproduce) present in a suspension is counted on a nutrient agar surface. 

Bacteria cells are collected and dispersed in a nontoxic solution such as phosphate buffered  
saline or physiologic water. The cell suspension is then diluted, normally in a series with  
a 10-fold dilution, in order to obtain plates with a countable number of bacteria. A certain 
amount from each dilution is plated, in replicates of 3 or 4, on petri dishes with nutrient agar 
intended for the bacteria in question. The petri dishes are incubated in suitable environments 
and for an appropriate time before colonies are counted.  Each colony that can be counted  
is called a colony forming unit (CFU), and the number of CFU’s is related to the viable  

number of bacteria in the 
sample. The number of  
bacteria in the original  
sample is calculated  
mathematically, factoring  
in the amount plated and  
its dilution factor. The results 
are often presented as CFU/
mL (colony-forming units  
per milliliter) for liquids,  
and CFU/g (colony-forming 
units per gram) for solids.  

spiral plating 
technique

The traditional method with 
diluting and plating is time consuming and therefore the number of variables in a test can be 
limited. NIOM’s microbiology laboratory is therefore using a spiral plating technique where 
an instrument, the WASP Spiral plater (figure 1), deposits a given volume of sample on to 
a rotating agar plate.The volume of the sample deposited per unit 
area of plate decreases across the spiral resulting in a dilution 
effect, and allowing counting of isolated colonies (figure 2) 
in respective sectors of known deposition volume. For 
counting of bacteria NIOM uses an automated colony 
counter, aCOLyte, and results are transferred directly 
to Excel for further analysis. 

Each bacteria colony that  
can be counted is called a 

colony forming unit (CFU) and 
relates to the viable number 

of bacteria in the sample.

A spiral plating technique 
deposits a given volume of 

sample on to a rotating  
agar plate, resulting in a  

dilution effect.

Figure 1. WASP Spiral plater

Figure 2. CFU on nutrient agar plate


