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Role of Herpes Virus in Periodontal Diseases
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Abstract: Periodontitis is a chronic inflammatory disease with acomplex aetiopathogenesis . Oral Biofilm has
a primary role in the development of periodontitis. Microbial biofilm constitutes a multiple array of bacteria,
viruses, fungi well present within periodontal tissue. Oral biofilm present in periodontal pocket causes tissue
destruction. The role of viruses proves a new paradigm in explaining the link pathway and periodontal
destruction. This review explains the role of viruses in pathogenesis of periodontitis and its implication in
disease progression and therapy.

I.  Introduction
Periodontitis is a multifactorial, chronic disease that progresses by destruction of supporting structures
of teeth like cementum, alveolar bone, periodontal ligament(1). The main cause of periodontitis is the oral
biofilm, with multiple microorganisms present such as bacteria and viruses. Whether the association between
viruses and bacteria are causal in periodontitis, is still a dilemma.

Il.  Viruses In Periodontitis

Viruses are obligate intracellular organisms, which are pathogenically and metabolically inert outside
the host cell. Classification of viruses is based on type of nucleic acid genome(DNA or RNA) present(2).Among
the viruses present, Herpes Simplex virus can be classified into: Herpessimplex virus type 1(HSV1),type
2(HSV2), varicella zoster(VZV),human cytomegalovirus(HCMV),human herpes virus 6(HHV6),human herpes
virus 7(HHV7), Epstein barr virus(EBV)and human herpes virus 8(HHV-8). HHV-6 and HHV -8 were detected
in biopsies from periodontal lesions. (3)

Periodontopathic bacteria, such as Porphyromonas gingivalis, possess virulence factors involved in
neutralizing local host defences, colonized periodontal sites and destroying periodontal tissues.(4). Healthy
periodontal sites harbour microbiota of predominantly gram positive facultative bacteria, where as periodontal
lesions contain a large variety of gram negative anaerobic species(5). Viruses are known to infect inflammatory
cells of the periodontium, they are present more frequently in diseased sites than in healthy sites.

According  to APP classification of Periodontitis, Periodontitis can be classified into Chronic
periodontitis and Aggresive periodontitis. In Aggressive Periodontitis, Cytomegalovirus and Porphyromonas
gingivalis were detected in sites with localised aggressive periodontitis in Afro-caribbean adolescents.(6)
Epstein barr viruses are commonly seen with less involvement of HSV1 virus seen only in advanced sites of
generalised aggressive periodontitis.(7). In Chronic periodontitis CMV,EBV1, HSV1 are the main herpes
viruses seen(8). The latent form of CMV is seen in the majority of chronic periodontitis sites, which might
account for the slow progression of the disease (9). CMV and HHV7 are common in periodontitis affected sites
and less common in healthy sites (10). A wide variation in the occurrence of HSV (13-100%), EBV(3-89%) and
CMV/(0.3-83%) have been reported in periodontitis lesions due to multiple factors involved(11). In adults,
chronic periodontitis, the presence of subgingival HCMV or EBV-1 DNA is related to an elevated occurrence of
periodontal pathogens like P. gingivalis(12).

I11.  Pathogenesis:

Pathogenic process of periodontitis may be as a result of direct cause of various virus infections or
damage caused due to the host defence. Despite a long study and research in pathogenesis of periodontitis, there
still remains a question about its probable cause.

Herpes virus can alter structural cells and host defence cell of periodontium which will reduce the host
resistance against multiplication of periodontal pathogens and subgingival colonisation (3,13) Herpes virus may
cause direct cytopathic effects on inflammatory cells like leukocytes, lymphocytes, macrophages and on
fibroblasts, keratinocytes and endothelial cells(14).

HCMV and EBV 1 can infect or alter functions of monocytes, macrophages and lymphocytes. (15).
Herpes virus infection may increase the pathogenicity of periodontal microbiota. Proteins which are expressed
by herpesvirus on eukaryotic cell membrane may act as new bacterial binding sites (16). Polymorphonuclear
leukocytes which are cells for controlling periodontopathic bacteria, herpes virus may induce abnormalities in
its adherence, chemotaxis, phagocytic and bacterial activities (17).
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Herpes viral infection shows altered inflammatory mediators and cytokines responses .HCMV
infection can up regulate interleukin 1 B and tumour necrosis factor o (TNF- a). EBV infection of lymphocytes
shows a shift in lymphocytes counts towards predominance of B lymphocytes \plasma cells. These cells are
prominent in progressive periodontal lesions (18 ).

HCMV and HSV can induce cell mediated immuno suppression by reducing the cell surface
expression of MHC CLASS 1 molecule, which will thereby interfere with T lymohocytes recognition . HCMV
can suppress antigen specific cytotoxic T lymphocytes functions, resulting in decrease in circulatory CD4+ cells
and increase in CD8 suppressor cells which lead to impairment of cell mediated immunity. Acute EBV infection
and infectious mononucleosis can induce polyclonal B lymphocytes activation with generation of neutropenia
and anti neutrophil antibodies. EBV infected B lymphocytes may shed viral structural antigens that result in
production of blocking antibodies, immune complex function and T suppressor cell activation. (19)

IV.  Viral Diagostic Methods

There are different diagnostic methods to identify viruses in perodontitis. Initially identification of
virus has traditionally been based on cell culture to detect characteristics cytopathic effects ,morphologic
determination of intracytoplasmic to identify viral antigens in clinical specimens.(20)The presence of
herpesvirus in periodontium is also confirmed using flow cytometry, DNA probes and immunofluorescene
staining.

Other popular technique is Polymerase chain reaction which is becoming the standard for identification
and quantification of periodontal herpesvirus (21). Several types PCRs are used like Nested PCR, real time
PCR, multiple PCR. In nested PCR it shows more periodontal sites that are positive for HCMV than viral
culture or real time PCR (22). Nested PCR technique is more efficient in detecting low viral loads. (23) In
multiple PCRs ,multiple organisms can be detected.PCR based studies of periodontal herpesvirus have targeted
different genomic regions and used to extract the target nucleic acid with different efficiency .Negative PCR
may occur because of the absence of virus at the time of periodontal sampling(24).Ultrasensitive PCR
techniques help to identify herpesvirus in unhealthy control sites. Periodontitis patients with healthy periodontal
sites will have more herpesvirus than patient of healthy periodontal sites with healthy periodontium.(25)EBV
and HCMV have been identified using a variety of PCR primers in platforms of end point detection PCR, nested
PCR, real time and reverse transcription PCR.(26)

V.  Herpesvirus Bacterial Interactions In Periodontitis

The interaction between herpesviruses and bacteria can be bidirectional with bacterial enzymes or
inflammation induced factors, having the potential to activate periodontal herpesvirus.(16) Periodontitis has a
sequential infectious process that proceeds from bacteria to herpesvirus to bacteria .(14) Initially bacteria present
in the dental biofilm induce gingivitis which then permits latent herpesvirus which is embedded in the DNA of
macrophages, T lymphocytes and B lymphocytes to infiltrate the periodontium(27). Reactivation of the latent
herpesvirus can occur spontaneously or during the period of decreased host defence seen because or drug
induced immunosuppression, emotional stress, concurrent infection, hormonal changes, physical trauma. (28)
Herpes virus activation leads to increased inflammatory mediator response triggering a cytokine or chemokine
of 1L-1B,TNF a,1L 6,prostaglandins, interferons, and other mediators which have potential to propagate bone
resorption (29).Most of the herpes virus, associated cytokines and chemokines are prominent in periodontal
lesions(30). In avicious circle, the triggering of cytokine responses may activate latent herpes virus which will
further aggravate periodontal disease. Moreover, most immune competent individuals experience episodes of
oral herpes virus reactivation, but it will last only for few hours or day, which is very less time span to initiate
periodontal disease. (31)

Association between systemic diseases like cardiac diseases and viruses is still a question. Vascular
disease occur at a higher frequency as a result of combined infections with herpes simplex virus and Chlamydia
pneumonia.(32) HSV and periodontopathic bacteria in aggregate and herpesvirus 8 have also been associated
with vascular diseases.(33)

VI.  Therapeutic Implications

Many therapeutic methods has been implicated in recent years to eradicate the infection caused by
herpesvirus in periodontium. Conventional periodontal therapy can reduce the periodontal load of herpesviruses.
Mechanical debridement has also showed suppressed sub gingival EBV(16). The orally administered acyclovir
prodrug, valacyclovir can reach serum concentration same to those of intravenously administered acyclovir and
is used for a variety of herpes viral diseases. (34) Except in immunosuppressed individuals, prolong treatment
with valacyclovir at dosage of 500-1000mg\daily is well tolerated.( 35 )Still studies are going on to detect
whether antiviral drugs are effective in treatment of herpes virus or other viruses in periodontitis.

www.iosrjournals.org 72 | Page



Role Of Herpes Virus In Periodontal Diseases

VIl.  Conculsion:
Prevention and elimination of periodontal disease is associated with the complete elimination of

periodontopathic bacteria and viruses from the oral environment. An important question is whether the
herpesvirus —periodontal association is based etiologically or is just an epiphenenoem to gingival inflammation.
Periodontopathogenic bacteria, EBV and HCMV seemed to act well and result in increased risk for the
occurrence and spread of periodontitis. Coinfection of active herpesvirus and periodontitis bacteria may
constitute major causes of periodontitis.A good understanding of the cause of periodontitis is important to
develop clinically relevant therapies, so as to ensure long lasting disease control from viruses. Control of
herpesvirus with vaccination maybe the future for prevention of periodontitis with diminishing role for
traditional periodontal therapy of surgery and antibiotics. With further and future researches of virus in
periodontitis can lead to progress in prevention and treatment of periodontal disesases.
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