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RÉSUMÉ

Etude sur l’association entre la défensine beta-3 et les 
espèces bactériennes dans la péri-implantite

Introduction. La péri-implantite est définie comme 
un processus inflammatoire initié par des bactéries 
anaérobies Gram-négatives qui colonisent l’implant 
dentaire. La défensine beta-3 humaine est un petit 
peptide cationique ayant des effets antibactériens im-
portants. Le but de l’étude était d’analyser la relation 
possible entre la défensine beta-3 et les bacilles anaéro-
bies Gram-négatifs présents dans le liquide péri-im-
plantaire chez les patients présentant une évolution 
favorable après l’implant dentaire et chez les patients 
ayant développé une péri-implantite. 
Méthodes. Le groupe d’étude était composé de 36 pa-
tients, répartis en trois groupes après l’examen clinique 
et radiologique: 9 patients avec évolution favorable de 
l’implant; 12 patients avec stade 0I et 15 patients avec 
stade II de péri-implantite. Nous avons récolté du flu-
ide créviculaire péri-implantaire à partir duquel on a 
quantifié la défensine beta-3 et on a effectué des tests 
microbiologiques. 
Résultats. Nous avons obtenu des différences 
statistiquement significatives sur les valeurs de la 
hBD-3 entre les patients atteints de mucosite et de 

ABSTRACT

Introduction. Peri-implantitis is defined as an inflam-
matory process initiated by Gram-negative anaerobic 
bacterial species that colonize the dental implant. 
Human beta-3 defensin is a small cationic peptide with 
important antibacterial effects. The aim of the study 
was to analyze the possible relationship between beta-3 
defensin and Gram-negative anaerobic bacilli present 
in peri-implant liquid in patients with favorable evo-
lution of the dental implant and in patients who have 
developed peri-implantitis. 
Methods. The study group consisted of 36 patients, 
divided into three study groups after the clinical and 
radiological exam, as follows: 9 patients with favorable 
evolution of the implant; 12 patients with stage 0I and 
15 patients with stage II peri-implantitis. We harvest-
ed peri-implant crevicular fluid from which we quanti-
fied beta-3 defensin and we performed microbiological 
tests. 
Results. We obtained highly significant statistically 
differences regarding the hBD-3 values between mu-
cositis and peri-implantitis patients (p<0.0001) and 
also between healthy and peri-implantitis patients 
(p=0.0001). The combination of bacterial species with 
the highest percentage representation was made up 
of Porphyromonas spp., Fusobacterium spp. and Tanerella 
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INTRODUCTION

Peri-implantitis is defined as an inflammatory 
process initiated by Gram-negative anaerobic bacte-
rial species that colonize the dental implant1,2. The 
etiology and pathogenesis of peri-implantitis is very 
similar to periodontitis3, pathogenic bacterial species 
starting reversible inflammatory phenomena in the 
superficial tissues around the implant, generating mu-
cositis, and then through in-depth development of 
inflammation, namely in the alveolar bone, it reaches 
to peri-implantitis, a process often finished by to the 
loss of the implant4.

Studies performed by Zitzmann NU and 
Berglundh T in 2008 showed that mucositis is a com-
plication which appears in 80% of patients who have 
inserted dental implants and in approximately 50% 
of the total inserted implants, while peri-implantitis 
occurs in 28-56% of patients and between 12-43% of 
inserted implants5.

The vast majority of authors considers that the 
rapid loss of the dental implant is due to an accumu-
lation of effects, namely deficiencies in the osteo-in-
tegration process and the presence of bacterial infec-
tion6. The bacterial species present in peri-implant 
plaque are varied, but dominated quantitatively by 
Gram negative anaerobes; initially, the plaque con-
tains 80% facultative anaerobic streptococci and a 
small proportion of Gram-negative anaerobes bacil-
li. In the group of streptococci, Viridans species are 
predominant, expressing to the exterior proteins and 
lipoproteins with ligand capacity for other bacterial 
species7, which leads to secondary colonization with 
highly pathogenic bacterial species such as P. gingiva-
lis, T. denticola and T. forsythia8.

An important place in the body’s defense mech-
anisms against infection is occupied by the defen-
sins group – small antimicrobial cationic peptides. 
Depending on the structure, they are classified into 
two groups: alpha-defensins, noted HPN1-6, ex-
pressed predominantly in small azurophilic grains of 
neutrophils, B lymphocytes, monocytes and NK lym-
phocytes and beta-defensins, noted HBD1-6, among 
which the first 4 types are expressed in the upper 
airways and oro-dental cavity9,10,11.

Human beta-3 defensin (hBD-3) action is multi-
directional:
 Antibacterial – due to the structure described 

above – has a destructive effect on both bacterial 
species with commonly sensitivity level, as well as 
on antibiotics resistant and multiresitant bacterial 
strains (Staphylococcus aureus, Enterococcus faecium, 
Acinetobacter baumannii and Pseudomonas aerugi-
nosa)12; in vitro and in vivo studies showed that 
hBD-3 has antibacterial action upon periodonto-
pathogenic bacterial species (Agregatibacter actino-
mycetemcomitans) and also upon non-periodonto-
pathogenic bacterial species such as Staphylococcus 
aureus, Streptococcus sanguinis and Streptococcus gor-
donii13;

 Antiviral – is particularly effective enveloped vi-
rus infections14 and together with hBD-2 are active 
against HIV virus15;

 Antifungal – inactivates species belonging to 
Candida genus16;

 Antitumoral – hBD-3 together with the other two 
beta-defensins were found in oral squamous cell 
cancer17,18.

THE AIM OF THE STUDY was to analyze 
the possible relationship between beta-3 defensin 
and Gram-negative anaerobic bacilli present in 

péri-implantite (p<0,0001) et entre les patients sains 
et ceux avec péri-implantite (p=0,0001). La combi-
naison des espèces bactériennes ayant le pourcent-
age le plus élevé de représentation était composée de 
Porphyromonas spp., Fusobacterium spp. et Tanerella for-
sythia. Cette étude montre qu’il existe une corrélation 
entre la présence de ces espèces bactériennes et la pro-
fondeur de la poche péri-implantaire (p=0,010). 
Conclusion. Notre étude démontre le rôle des bac-
téries dans la réalisation du processus inflammatoire 
dans la mucosite et la péri-implantite. La beta-3 défen-
sine peut être utilisée comme biomarqueur dans le 
suivi des patients atteints de péri-implantite.

Mots-clés: péri-implantite, défensine beta-3, bactérie.

forsythia. Our study shows that there is correlation be-
tween the presence of these bacterial species and the 
peri-implant pocket depth (p=0.010). 
Conclusion. Our study demonstrates the role of bac-
teria in achieving the inflammatory process within 
mucositis and peri-implantitis. Beta-3 defensin can 
be used as biomarker in monitoring the patients with 
peri-implantitis.
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Abbreviations
API = analytical profile index
BOP = bleeding on probing
hBD-3 = human beta-3 defensin
PD = probing depth
PICF = peri-implant crevicular fluid
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peri-implant liquid in patients with favorable evolu-
tion of the dental implant and in patients who have 
developed peri-implantitis.

MATERIALS AND METHODS

Study group: the study group consisted of 36 pa-
tients with dental implant who were clinically oro-den-
tal evaluated in the department of immunology from 
the Faculty of Dentistry of „Ovidius“ University 
from Constanta and in a private dental clinic from 
Constanta, Romania, during 01.11.2015-30.01.2016. 
The study group comprised 21 women (58.3%) and 
15 men (41.7%), aged between 25 and 60 years.

Clinical examination: the patients were exam-
ined after 21 days since dental implant installation 
and the inclusion in the study was made after the 
clinical exam, when the probing depth (PD) and 
bleeding on probing (BOP) indexes were measured 
and based on the pre sence or absence of peri-implant 
suppuration.

We obtained three study groups as follows: 9 
patients (25%) with favorable evolution of the im-
plant – 4 males (11.1%) and 5 women (13.9%), PD 
≤2, the absence of inflammation signs and no bone 
loss; 12 patients (33.3%) with stage I mucositis – 7 
men (19.4%) and 5 women (13.9%), PD ≤4, presence 
of bleeding and/or suppuration, without radiograph-
ic signs of bone loss; 15 patients (41.7%) with stage 
II peri-implantitis – 8 men (22.3%) and 7 women 
(19.4%) with PD ≥4, presence of bleeding and/or sup-
puration, with radiological signs of bone loss between 
3 and 5.

Delimitation of the study groups was made 
based on clinical and radiological examination, us-
ing the latest classification that combines clinical and 
laboratory parameters achieved in 201519 and after 
AAP6.

The inclusion criteria in our study group were: 
nonsmoker, not pregnant, without any systemic di-
seases, without the use of local or systemic antibiot-
ics or immune-suppressive drugs during the last six 
months, without periodontal disease.

Peri-Implant Crevicular Fluid (PICF): we used 
sterile paper points to collect the PICF samples. The 
paper points were introduced in the peri-implant site 
and let there for 30 seconds. After the removal from 
the site, they were moved in sterile Eppendorf tubes 
that contained 500 μL of phosphate buffer saline 
tampon (pH 7.4). The samples were centrifuged for 10 
min at 6000 rpm and the supernatant was collected 
and stored at –80°C.

Elisa for Human Beta Defensin 3: the levels of 
hBD-3 in PICF samples were quantified by using an 
ELISA kit (Alpha Diagnostic, San Antonio, Texas, 

USA). All assay procedures were made according to 
the kit instructions. The minimum detection limits 
were 50 pg/mL. The hBD-3 ELISA kit is based on 
the binding of hBD-3 from samples with two anti-
bodies, one immobilized on the microtiter wells, and 
the other conjugated to biotin, which then binds to a 
streptavidin horseradish peroxidase (HRP) conjugate.

Identification in API System: the automatic API 
system is a modern system of aerobic and anaerobic 
cocci and bacilli species identification; system enables 
quick and easy identification of bacterial species us-
ing a set of 21 biochemical tests. Galleries system con-
sists of 20 microtubes containing dehydrated culture 
media that will represent the tests support on which 
the identification is done.

Identification is based on seeding a suspension 
from the bacteria that need to be identified on strips 
with miniaturized and dehydrated medium; based on 
the color turns produced on these media, the ma-
chine makes an automatically reading using the Soft 
identification program, after which it identifies bac-
terial genus and species. During incubation at 37°C, 
4 hours, due to the metabolic processes of each par-
ticular bacterial species color turns are which can 
be spontaneous or highlighted by adding additional 
reagents.

Reading the biochemical reactions as a basis for 
identifying can be done also quickly after 4 hours 
(quick API), as we did in the study, and the interpre-
tation was done using the Table of correspondence – 
Analytical Profile Index.

Statistical analysis: the statistical analyses were 
made by using Student’s t-test from SPSS software. 
Also, for the association between the peri-implant 
parameters and the levels of hBD-3, we used Pearson 
correlation test and Fisher’s test (MedCalc 11.0). The 
level of significance was set for p<0.05 with a 95% 
confidence interval.

Ethical permission: the Ethics Committee 
for medical research from „Ovidius“ University of 
Constanta approved the study and we obtained the 
signed informed consent from each subject.

RESULTS

Bacterial species identified in the peri-implant 
fluid in the two forms of the disease, mucositis and 
peri-implantitis, are showed in Table 1.

We obtained highly significant statistically 
differences regarding the hBD-3 values between mu-
cositis and peri-implantitis patients (p<0.0001) and 
also between healthy and peri-implantitis patients 
(p=0.0001). There was no significant statistically dif-
ferences regarding the hBD-3 values between healthy 
and mucositis patients (p=0.71) (Fig. 1).
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Our study results show that there is a moder-
ate positive correlation between peri-implant pocket 
depth and hBD-3 value in mucositis patients (p=0.05, 
r=0.559) (Fig. 2) and a high positive correlation be-
tween peri-implant pocket depth and hBD-3 value in 
peri-implantitis patients (p=0.001, r=0.742) (Fig. 3).

There is no correlation between peri-implant 
po cket depth and hBD-3 value in healthy patients 
(p=0.09, r=-0.593) (Fig. 4)

The combination of bacterial species with the 
highest percentage representation was made up of 
Porphyromonas spp., Fusobacterium spp. and Tanerella 
forsythia. The statistical study shows that in case of 
peri-implantitis, for a combination of peri-implant 
pocket depth at 4 mm and the bacterial species 
mentioned above, there is statistical significance 

Figure 1. Mean values and standard deviation of hBD-3 in our study groups

Figure 2. Mean values and standard deviation of hBD-3 in mucositis group

Table 1. Bacterial species identified in 
mucositis and peri-implantitis patient groups

Bacterial species Mucositis 
patients (%)

Peri-implantitis 
patients (%)

Staphylococcus aureus 16,7 40,0

Streptococcus intermedius 33,3 53,3

Streptococcus mitis 25,0 46,7

Peptostreptococcus species 25,0 40,0

Prevotella species 25,0 46,7

Porphyromonas species 50,0 66,7

Pseudomonas aeruginosa 25,0 26,7

Fusobacterium mortiferum 50,0 66,7

Tannerella forsythia 25,0 66,7

Fusobacterium nucleatum 58,3 66,7

Veillonella species 25,0 46,7
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(p=0.028), while for mucositis at a combination of 
peri-implant pocket depth at 3 mm with the same bac-
terial species there is statistical significance (p=0.010).

DISCUSSION

It is widely accepted that peri-implantitis is a 
multifactorial disease in which the presence of an-
aerobic bacterial species, the immune response of 
the host and the particular conditions created by the 
presence of titanium dental implant play an import-
ant role20.

In this context, peri-implantitis is generated by 
a much wider range of bacterial species compared 
with periodontal disease. Our results regarding the 
identification of involved bacterial species are similar 
to those from the specialty literature, respectively a 
higher proportion of Gram positive bacterial species 

in mucositis and of Gram negative ones in peri-im-
plantitis21,22.

As a particularity in peri-implantitis, it is high-
lighted the presence of Gram-positive cocci including 
Staphylococcus aureus, a bacterial species which in our 
study has a 15% share similar with the one presented 
in the literature23.

Identification of Staphylococcus aureus in peri-im-
plantitis is important, given that it is demonstrated 
that its presence configures a reserved prognosis in 
the evolution of the implant23,24.

What our study brings as novelty related to 
peri-implantitis microbiology, is the identification 
of the correlation between anaerobic Gram-negative 
bacterial species and level of peri-implant damage 
expressed by peri-implant pocket depth, with a sta-
tistical significance between these parameters for a 

Figure 4. Mean values and standard deviation of hBD-3 in our healthy group

Figure 3. Mean values and standard deviation of hBD-3 in peri-implantitis group
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critical limit of peri-implant pocket depth of 4 mm 
peri-implantitis and of 3 mm in mucositis.

About the role of beta-3 defensin16 quantified in 
peri-implant fluid there is a small amount of data in 
the specialty literature. Most studies present the con-
nection between this defensin and periodontal dis-
ease25,26.

Our study shows that there are statistically sig-
nificant differences between the amount of beta-3 
defensin quantified and the severity of inflammato-
ry events around the implant, expressed by peri-im-
plant pocket depth in the 3 study groups. In addition, 
there is an association between the peri-implant pock-
et depth and the amount of beta-3 defensin in the 
groups of patients with mucositis and periimplantitis.

The novelty of our study is related to the exis-
tence of an association between peri-implant pocket 
depth and the bacterial species identified, with the 
specification that where S. aureus is associated, the 
prognosis is reserved, as mentioned in other studies23.

CONCLUSIONS

Our study demonstrates the role of bacteria in 
the pathophysiology of the inflammatory process 
within mucositis and peri-implantitis. Beta-3 defen-
sin can be used as a biomarker in monitoring the 
patients with peri-implantitis.
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