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ABSTRACT

Dental wnplant is one of the most commaon standard therapies to substitute the loss of the teeth. In some cases,
the unplant therapries outcome was not successiul, since there are several causes, which can be caused by

infection or the disruption in the osseointegration process

This study aims 1o present an evaluation ol

literature regarding the rule of MMP 1 Gene in Osscomtegration in Dental Implant. DNA polymorphisim s related
ta the enhancement ot the MMP-1 levels that occur in the tluid surrounding the implant associated with
osseointegration disruption and penodontitis. MMP-1 gene polymorphism can be identitied with disruption ol
osseomntegration, inwhich its presence could predict individuals who are at high nisk of carly implant farlure,
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INTRODUCTION

Dental implant have  become  wigniticant helptul
chowe and are currently the most picked  choice
tor oral recovery e edentulous and  incompletely
dentate patients due to its high achievement rate (11
Electiveness of osseointegration has made a revolution
i mplantology, making implant, a substitute tor the
missing natural teeth, a tair missing treatment for the
cdentulous condions. Dental implant osseoimntegration
iv reproducible and has long-lasting impacts. And in
some situations tatlure o also likely, Implant talures
can be called early losses o asseoimnlegration s not
achieved, and late Tosses 1t osseomtegration is skipped
after g Branemark  described
osseointegraion as the near .||1|J||t(|1|n|1 ol new and

muodhined bone m accordance with the tisture where

service  period (20

the connective or nibrous tssue s not  mterposed
at a light level (31 The numerous
implant detects in same topic support the claim that
personal  Characteristics play a signdicant role in
detecting ladure mitiation. Host factors showed by
fole ot speaiic immune  reaction  aggravation  and

HCTOSCOPI
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ossea-thsintergation due to minaority titanam: partic le
difterent meach individual (1. In addition this,
multiple implant tailures i the same  patient,  the
cluster phenomenon, indicate that individual’s host
response also have a signincant role e the implamt
loss (10,

with individual  charactensue,

Inrelation gene

may  exhibit a vanation which s
considered  biologically  normal. DNA - variations
can modily  gene expression and - unction which
can increase susceptibility for a disease and  anect
a person’s  phenotypeldl, DNA polymorphism  has
recently been observed inseveral MMIPP's promoter
n mcludimg MMP-T. MMP-1 s g major protease
that degrades type | collagen, and the  increased
expression has been associated with mplant talure,

Ditierent single-nucleotide polymorphism (SNPsH can

polymorphism

intluence the degree of MMP-1T expression i the
promoter region (3,50 This study  aims 1o present

an evaluation ol Ierature regarding the rale ol the
MMP-T gene in osseointegration in dental implants.

Osseointegration
The mechanism tor osseomtegration s very close to
that ot primary bone healing. There s an intlammatory

process tollowed with hematoma atter surgery, then

regeneration tommed, and  eventually - bone  tissue
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teplaces the  wound.  When  proper
oceurs, the metal surface and bone tissue are in direct
contact 3 dmplant tailure can be charactenized by

an implantinvolved  connective tssae, this capsule

regeneration

occurs as the repar process Lakes place v place of
regeneration, Cytokimes inevitably cause the migration
al tibroblasts o the injury site and their consecutive
prohiteration. Fibroblasts secrete growing amounts ot
extracellular matnx CECM) ().

Matrix metalloproteinase (MMP)

Matrix metalloprotemnases (IMMP1 are a class ol zmi

dependent proteolytic enzymes that may be involved
in the osseaintegration process of dental implants,
matrix. metabolism (64,
MMPs are divided into tive major groups such as
collagenase, gelatinase, stromelvsin, membrane form
and others like matrilysing Changes in MMP activity
were related to a variety of disease including cartilage
loss and bone detenioration in theumatoid  arthntis,
osteoarthrtis, — acute myocardial intarction and
carcinogenesis 1 MMP s provided by intlammatory
cells which are responsible tor the ECM metabolism
associated with the processing of collagen (71

responsible tor extracellular

MMP-1

MMP-T s a0 major MMP tamily  protemase  that
specitically degrades type | collagen, a main pan ol
the ECM and many other types B, 0LV, IX nibrillary
collagens, MMP-T is important for ECM modeling
and remanutactunng (2,570 MMP L expression s
usually low, where MMP-1 s over-expressed, there may
be cenamn pathological problems such as colorectal
cancer, bladdercancer, oral carcinoma, hip arthroplasty,
occlusive penpheral atery disease,  coronary  artery
tisease, and implant taslurel5,70, 0 A study trom
Munhoz, recommended  that haplotype  G-1607GG
and ASTIG of MMP-1 nuight be associated with the
asseoimtegration cyclef (1),

MMP-1-Polymorphism

Polymaorphism  describes  nataral - variants ot the
sequence Lalleles) which can occur in more than one
type, These occur in at least 1% of the considered
natural biologically and population (5,81 Majority ol
DNA polymorphism s single-nucleotide polymorphism
(SN due 1o one base  exchange. Per individual
carry-on average 3,55 4.6 milhon single nucleotde
polymorphisms (SNPs) which can be dentibed as a
single nucleotide base moditication that occurs i

at least =05 ol the human populationtd). Single
nucleotide polymorphisms (SNPs) are the most well
known type of DNA variety in the human genome, and
polymorphic alleles have been related with increased

susceptibility to complex human illnesses (91 Although

the majority of DNA - polymorphism is Likely 1o be
functionally neutral, a portion of DNA polymaorphism
may  exert both unigque effects on regulating gene
OXPression  of protein function  underlying
human variations e disease L.n\(t-phl:llll\’ and various

caded

biological traits £5,81. A single nucleotide polymorphism
(SNP) ol prointlammatory mediator genes may atfect
their expression levels or amimo acid sequence, and
consequently, the host mtlammatory responses. Each
variance occurs within a population to some signiticant
degree. Within coding and non-coding gene sequences,
or e intergenic  regions, SNPomay occur (6), SNP
within a coding sequence may change the amimo acid
sequence of the coding polypeptide (nonsynonymous
SNPI, or not attect the Protemn sequence (Synonymous
SNPI.

DISCUSSION

Intlammation sunounding arcas of implant placement
is a crucial physiopathological process which allows
local tssue damage o be removed and a viable
tissue 10 be substituted regenerationt. Increase i this
mtlammation i dioectly related o the
amount ol tssue that may have been replaced. To
achieve successtul osseomtegration ot the implant,
complete stabilization between the implant and the
surrounding bone s required (100 The inter-relation
between stability and bone-quality also determune the
success of dental mplant ¢h,

process ol

IIII }l;"ll '.IIIUI(' (Illt‘ 10 Osseo lII‘\”Ill' stabion may oo curs
[ ! )

inchivicual
potential - host

multitactonal - concditions;
or sk tactors,
even under

susceptibility
IMmUNe  responses
proper hone tissue  conditions, matenal
quality and surgical technigque also count the survival
ot dental mplant 4 Microbiological,  biological,
or biomechamcal factors may be hinked to unplant
loss,  but  the reasons  and  pracesses  of - ecarly
implant  falure remain unclear. Anintlammatory
disease ot tissue supporting tooth or implant called
peti-implantitis (6. Common causes of carly and late
implant failure are in bigure 1.
1o the amplant or biological causes leading 10 peri
implantitis and lack ol support tor the suntounding
bhone can cause late loss osseo integration (61 Genelic

Mechanical damage

polymorphism s likely 10 atiect the mechanism o
through  the  cumulative
polymorplne — eftect (210 Genelic
are ikely 1o intertere with - the
mechanism by multple polymorphisms” cumulative
etlect b Gene  polymorphisms inan andividual
may  modulate  the  severty  and
inflammation by oral cyvtokine
modulation (9. See hgure 2.

asseointegration multiple
polymorphisms

osseantegralion

progression ol

expressionand
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Figure 1 : Common causes of early and late implant
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Figure 2 The mechanism of the possible involvement  of
polymorphism in MMP-1 related to the degradation of fissue in a
dental implant,

In the teld ol implantology, hereditary polvmorplisms
i spectiic oytokines  and - chemokines  have  been
explored to comprehend why a tew individuals show
implant tlaw regardless of having few sk factors at
the time of implant, great bone quality and quantity,
no systemic disease or use ol diugs, and appropriate
also caretul surgical-prosthenc planning strategies (99,
Implant materials are considered 1o be inert, and can
clevate cytokme levels such as TGE b, IL-Th, and TNF-a.
An abnommal immune reaction involving various types
of cells, such as T and B lymphocytes, macrophages,
polymorphonuclear  neatrophils,  endothelial — cells,
keratinocytes,  tibroblast, osteoblast, and  osteod last
can kil periodontal and per-implant tssue. When
activated, these cells can release cytokines, synthesize
and lipid mediators that mediate both osteolyue and
intlamimatory processes (3.

Implants have also been shown o stimulate the release
ol pro-intlammatory cvtokines by mactophages, such
as LT and TNF o, which mediate the inflammatory
and osteolytic process ol peri-implantitis and promaote
the degradation ot extracellular matnis - components
mediated by matrin metalloproteinasest6l. Implant
material such as Gtamum, the secretion of TNF-. and
IL-1. upon ttanivm stimulation was significantly higher
in patients with oaplant loss, The data shows that 1L
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LAINE- in Titanium implant tatlure s substantially and
independently correlated with the release and number
ol risk genotypes. A genetic risk tactor for aimplant
failure may be tunctional polymorphism i the 1L
gene. The 1L-1 genotype was established inan - early
study as a clear predictor of vulnerability 1o sernous
perodaontitis (6.

Inaddimon,
metalloprotemnases

ntlammatory  tactors,  such as
IMMPs), may intluence  the
halance of other molecules involved in homeostases
ot the bhone matrist In peri-implant sulcular thud,
matrie metalloproteinases have been identihed  and
play a pathological ole in peri-implant bone  loss
) Immunoactivity tor MMP-1 was tound  in the
granulation tissue of chronic patients with periodontitis,

matrx

and the reverse transcriptase-polymertase ¢ haim reaction
showed that levels ot MMP-1T mRNA inintlamed
gingival  tissue significantly; — although
MMP-8 transcripts also act as neutrophil collagenase
anly detected  at mcredibly fow  levels in diseased
gingival tissue. It has been proposed that MMP 1 s
likely 1o become the principal interstitial collagenase in
intlamed periodontal tissue (110, Due (o ts association

increased

with increased  levels  of MMP-1T mRNA  in the
penapical lesion, the MMP1 1607 SNP 15 known
as anisk tactor tor development ot periapical

lestons. MMP Polymorphisms genes are - extremely
related  to dental ncluding
bone loss. They also founded in the peri-implam
Hwd  which related o percimplant

bone  pathologies,

diseases (),

These perapical lesion activity cluster  associated
cytokines, namely TNF-a, 1L-21, IL-17A, and 1EN-g,
were posttively  associated with MMP-1 levels (120,
Polymorphism -1607 1G/2 G tor the MMP-1 gene
identitied with reduced Xmnl and Alul enzymes s a
nsk factor tor the development of chronic penapical
leston: polymogphism can attect the role of MMP-1.
MMP-T plays a crucial role i degradimg connective
pariculatly in the
periodontitis (173,

Hissue, promontory  region,  in

SNPs may have an ettect on the level of MMP-1
expressions within the gene promoter. The human
gene promoter MMIP-1 has found deletion or insertion
ol guanine at place 269 and produces two separate
alleles, one using single guanine and the other two
guanines (7). The 2 G oallele i MMP-T polymorphism
269 has potentially increased  protein . espression
levels. This mechanism allows for more severe FCM
degradation, which is critical during development and
mtlammation i tssue remodeling and repar (5,781,
The 26 and 2620 genotypes were substantially more
common in patients with severe })l'llmlnnmu than in
the healthy population. The tequency of the G allele
and the G/G genotype in the MMP-1-1607 G/GG
were relatively high in patients with one or more early
taled implants compared with control group, showing
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a relation wath early implant fadure (61 Leite
et al . dounded that 28.9 ", of patients with earlier
implant tfatlure had G /G haplotype (=5191(-1607)
compared 1o just 12,5 %6 n the control group and it
is stated that G 1607GE polvimorphism is strongly
associated with early unplant taillure i non-smokers
in the MMP-T gene. Transcrption activity ol human
MMP-T showed an increase due o polymaorphisms o1
MMP-1-1607 G/GG (rs1799750) and MMP-1-519 A/G
(s 11443930 (60 The findings indicate that the MMP-1
gene may affect the osseomtegration process and that
patients with higher haplotypes ot MMP-1 expression
aremore likely 1o expenience implant taldure due 1o
excessive fibrllary collagen degradation (2,

CONCLUSION

The imection of guanine at the human MMP-1 gene
locanon <269 produces the 2 G allele which may have
been concemed with Toss during the osseomtegrated
dental maplant healing process. This polymorphism
may be used as a genetic marker 1o predict or classity
individuals at Iigh nsk o implam

carly lailure

carly m life,
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