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Figure S1. Selection of periodontal pathogens to investigate inflammatory responses against 

implant-related infections. According to Socransky,s classification of periodontal pathogens 

(different colors), Streptococcus oralis (So) and Aggregatibacter actinomycetemcomitans (Aa) 

are associated with acute periodontal diseases (yellow and green). Treponema denticola (Td) 

and Porphyromonas gingivalis (Pg) are detected in chronic periodontal diseases. Single species 

infections were done with the indicated bacteria representative of each group. Dual species 

infections were done by mixing S. oralis or A. actinomycetemcomitans from acute group with T. 

denticola or P. gingivalis from the chronic group.  

  



 

Supplementary Table 1 Classification of animal groups employed for the current study 

Animal Groups Procedure Group 
size 

 

Implants 
per 
animal  

Total 
implants 
analyzed 

1 Sterile implant implantation in subcutaneous 
tissue 

3 3 9 

2 implant + S. oralis  Implantation of titanium and 
then infection with S. oralis 

3 3 9 

3 S. oralis infection  S. oralis infection in sham 
surgical pouches in 
subcutaneous tissues 

3 - - 

4 Implant + A. 
actinomycetemco
mitans  

Implantation of titanium and 
then infection with A. 
actinomycetmcomitans 

3 3 9 

5 A. 
actinomycetemco
mitans  infection 

A. actinomycetmcomitans 
infection in sham surgical 
pouches in subcutaneous 
tissues 

3 - - 

6 Implant + P. 
gingivalis 

Implantation of titanium and 
then infection with P. gingivalis 

3 3 9 

7 P. gingivalis 
infection 

P. gingivalis infection in sham 
surgical pouches in 
subcutaneous tissues 

3 - - 

8 Implant + T. 
denticola 

Implantation of titanium and 
then infection with T. denticola 

3 3 9 

9 T. denticola 
infection 

T. denticola infection in sham 
surgical pouches in 
subcutaneous tissues 

3 - - 

10 Implant + T. 
denticola-A. 
actinomycetmco
mitans 

Implantation of titanium and 
then infection with mixture of T. 
denticola-A. 
actinomycetmcomitans 

3 3 9 

11 T. denticola-A. 
actinomycetemco
mitans infection 

T. denticola-A. 
actinomycetmcomitans infection 
in sham surgical pouches in 
subcutaneous tissues 

3 - - 

12 Implant + S. 
oralis-P.gingivalis 

Implantation of titanium and 
then infection with mixture of S. 
oralis-P.gingivalis 

3 3 9 

13 S. oralis-
P.gingivalis 
infection 

S. oralis-P.gingivalis infection in 
sham surgical pouches in 
subcutaneous tissues 

3 - - 



 

Figure S2. Relative body weight of mice. The body weight of mice immediately after performing 

surgical implantations was arbitrarily set to 100% and repeated determined at the indicated time 

points. Abbreviations: implant, mice carrying uninfected implants; So-implant, mice carrying 

implants infected with S. oralis; So, mice operated to create subcutaneous pouches and then 

infected with S. oralis; Aa-implant, mice carrying implants infected with A. 

actinomycetemcomitans; Aa, mice operated for subcutaneous pouches and then infected with A. 

actinomycetemcomitans; Pg-implant, mice carrying implants infected with P. gingivalis; Pg, mice 

operated for subcutaneous pouches that were infected with P. gingivalis; Td-implant, mice 

carrying implants infected with T. denticola; Td, mice operated for subcutaneous pouches and 

then infected with T. denticola; So-Pg-implant, mice carrying implants infected with S. oralis and 

P. gingivalis; So-Pg, mice operated for subcutaneous pouches and then infected with S. oralis 

and P. gingivalis; ; Aa-Td-implant, mice carrying implants infected with A. 

actinomycetemcomitans and T. denticola; Aa-Td, mice operated for subcutaneous pouches and 

then infected with A. actinomycetemcomitans and T. denticola. 

0 2 4 8 12 21
80

90

100

110

120

Time after implantation [days]

R
el

at
iv

e 
w

ei
gh

t [
%

]
Implant
So-implant
So
Aa-implant
Aa
Pg-implant
Pg
Td-implant
Td
So-Pg-Implant
So-Pg
Aa-Td-Implant
Aa-Td



 

Figure S3. Histological evaluation of skin around sterile implants, infected implants and infected 

tissue after 21 days. Few immune cells are visible around the areas (Ti) marking sterile implants 



which were removed before the histological staining (A). Large numbers of inflammatory cells 

(blue nuclei) were present at tissues-implant (Ti) interfaces infected with S. oralis (B), A. 

actinomycetemcomitans (C), P. gingivalis (D) or T. denticola (H). Tissue infections without 

implants showed no signs of inflammation (E, F, G, and K). Tissue-implant interfaces after 

infections with dual species S. oralis-P. gingivalis (I) and A. actinomycetemcomitans-T.denticola 

(J) showed huge recruitment of inflammatory cells (blue nuclei). Dual species infected tissues 

without implants did not exhibit high recruitment of inflammatory cells (L and M). Abbreviations: 

Ep, epidermis; De, dermis, hd, hypodermis; skmu, skeletal muscle; HaFo, Hair follicle; HaBu, 

Hair bubble; AdTi; Adipose tissue; Ti, site of titanium implant.  

 


