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Abstract

Periodontal disease is a chronic adult conditicact8ria implicated in the etiology of this diseaaases destruction
of connective tissue and bone. As a result of dtitian by bacterial antigen polymorphic neutropli®IN) produces free
radicals via respiratory burst as a part of hogpoase to infection. Patients with periodontal aseedisplay increased PMN
number and activity. This proliferation resultshigh degree of free radical release culminatindnémghtened oxidative
damage to gingival tissues, periodontal ligameit @weolar bone. Damage mediated by free radi@isbe mitigated by
"ANTIOXIDANT DEFENSE SYSTEM ". Physiological altetian and pathological states produced by free edslidepend
on disequilibrium between free radical productiod antioxidant levels leading to oxidative stress.
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INTRODUCTION ROLE OF ANTIOXIDANTS

Antioxidant levels is as important as knowing
P . : : : . our cholesterol levels, or your blood pressureer&€h
eriodontal disease is an inflammatory diseasge many studies linking free radical damage at the
process resulting from thenteraction of a bacterial cellular level not only to premature aging, butoats
attack and host inflammatory response. Arrays afirtually everything that ails us including periodal
molecules are considered to mediate the inflammatodisease. Free radicals are molecules or atomgfvat
response at one time or another, among these frag |ost an electron which causes them to become uestab
radicals and reactive oxygen species (ROSand highly reactive. Antioxidants are the nutrieirts
Periodontal pathogens can induce ROS overptimuc fruits and vegetables that can neutralize freecedsliby
and thus may cause collagen and periodonthl cgonating an electron without becoming unstable
breakdown. When ROS are scavenged by antioxidanthemselves. Unfortunately, because of depleted farm
there can be a reduction of collagiggradation. soils and early harvesting of crops to facilitate
The majority of periodontal treatmentdistribution to market, the fruits and vegetablest e

modalities attempt to arrest the progression (;fnd_avallable to us today have significantly lower
periodontal destruction in order to avoid toothslos Nutrient content then even 10 years ago and
But there are some situations when periodontabther dramatically lower nutrient content from 50 yeage.a

is not effective despite the provision of proper If your diet lacks certain nutrients, it may be mor
treatment. Therefore, periodontal research shoudifficult for tissues in your mouth to resist infem. This
attempt to identify background factors that maynay contribute to periodontal disease, a major eafs
explain the response to therapy. Systemic factach s tooth loss in adults. Although poor nutrition doest

as a balanced nutrition or nutritional supplemeomat cause periodontal disease directly, many reseacher
have not been thoroughly evaluated in periodontaklieve that the disease progresses faster andenmore
research, although reports of the possible effefts severe in people with nutrient-poor diets becaufe o
nutrient deficiency and supplementation have amgaearcompromised host response. Chronic  subclinical

early in the periodontal literatufe? inflammation is the driver of most, if not all, cmic
diseases. It is a fact that the same basic inflaomyatate
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on our genetic disposition to disease expressitie Toxidative stress in periodontitis expressed by atley
term Genetic Polymorphism is used to describe thmncentrations of ROS and accompanied by suppressed
individual differences in our genes that can lemthe antioxidant activity in gingival blood may acceltra
expression of various diseases. lesion formation in periodontal tissues. Further
ANTIOXIDANTSIN PERIODONTAL HEALTH gvidence for a ro!e for ROS_ in tissue dest_ructio'thw
inflammatory periodontal disease was discussed by

Oral biologists from University at Buffalo?s Waddington et al. Polymorphonuclear leukocytes
School of Dental Medicine have shown for the firstPMN?s) during an inflammatory response and are
time that a diet low in antioxidant vitamins canregarded as being highly destructive in natures Thi
increase the risk of developing gum disease. Ths/idenced by ROS oxidation products, elevatiorraf i
research was conducted in the University of Buffalo and copper ions (catalyzing theproduction of thestmo
Periodontal Disease Research Center, They evaluatedctive radical species) and the identificationaaf
the examined serum levels of antioxidant nutriemid imbalance in theoxidant/antioxidant activity within
their relationship to periodontal disease, usingadaperiodontal pockets, as well as the identificatam
from 9,862 subjects between the ages of 20 and 8Qaracterization of connective tissue metabolites i
who participated in study. To establish an antiarid gingival crevicular fluid (GCF) resulting from the
profile, researchers assessed levels of vitamin€ A, degradation of periodontal tissues, notably alweola
and E; selenium; a-carotene; b-cryptoxanthinyonel!
lycopene; and lutein. Periodontal-disease status w
established by combining mean periodontal-attachme |CRONUTRIENT INTERACTIONS
level, plus the number and locations of detachments Increased production of reactive oxidative species
The lowest and highest periodontal disease grdws t (ROS) necessitates an elevated need for zinc, capuke
were compared with antioxidant status. Resuliselenium, nutrients which are involved in antioxitla
showed that selenium has the strongest associatidéfenses. Systemic glutathione (GSH) is decreastd w
with gum disease, with low levels increasing thekri inflammation. The functions of GSH include anticeid
by 13-fold. Low levels of vitamins A and C, acar¢ defense and immune regulatih. The vitamins
and b-crytoxanthin also increased the risk of gumpyridoxal phosphate (B6) and riboflavin (B2) are
disease significantly. Low levels of most antioxit important in maintaining GSH statlid. Selenium has
are a risk factor for periodontal disease and Widec important oxidation-reduction functions, and selem
Free radicals are released as a result of bactei@pendent GSH enzymes are involved in changing lipi
clearance and killing. Periodontal tissue dependls @nd phospholipids  hydroperoxides to  harmless
natural antioxidants to overcome this oxidativessr products!® neutralizing the inflammatory process at the
and maintain homeostasis. Wh_en antioxidants ag|lular level. Therefore vitamins B2, B6, coppeinc
depleted, the ability of gum tissue to overcom@ng selenium are needed to maintain systemic blotet
oxidative stress, maintain normal tissue and coti® anqg selenium-dependent GSH enzymes for antioxidant
bacterial damage appears to be compromiSed”. defense, immune regulation, and neutralization e t

Battino et al. state that in gingivitis, theinflammation process at the cellular level.
inflammatory infiltration consists mainly of lympbgtes, ~Micronutrients—beta-carotene and vitamins A, C Bré
plasma cells and neutrophils. While vitamin Ecan be depleted during inflammatiof.As mitochondria
dramatically decreases, CoQ10 remains unchangéfie power house of the cell) produce energy, teésase
despite the increased amount of cells present é tRROS within the cell. In a study in Sagan et al ssged
periodontally affected tissues, indicating that théhat dietary vitamin C enters the mitochondria and
continuous _ oxidative stress which occurs in thes@rotects against oxidative injufy! These vitamins
structures affects the antioxidant pattern of teeugl’®  support immune functions and are involved in the
Changes in the gingival microenvironment could impamaintenance of structural and functional integraj
apoptosis (programmed cell death) and promo[@)ithe“al tissues and physiological or metabolic
enhanced release of reactive oxidative species YRS Parameters relevant to periodontal hedith.
phagocytes; decreased catalase (CAT) and superoxide  |ester Packer states vitamins C, E, CoQ10
dismutase (SOD) activity could promote accumulatbn (ubiquinone), alpha-lipoic acid, and selenium atdtion
ROS and result in additional tissue destructitin. as part of an antioxidant network. When they ndiutraa

Krol's study of total antioxidant status infree radical they become a weak free radical thivese
peripheral and gingival serum correlated with pewintal  But they function collectively and have the ability
clinical status showing significantly lower total Fécharge each other. Carotenoid antioxidants oroer
antioxidant status in venous blood serum in eachand are free radical traps and cannot be rechaigey
subgroup as compared with contrd#e concluded that ~ @re the first line of defense and have a proteetftect on
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vitamins C and E. When the carotenoid levels ardaumoral and cellular responses, and the molecules
diminished, the rest of the antioxidant networkinego considered to mediate inflammation at one time or
unravel™ Svilaas et al demonstrated that carotenoids ar@nother are legion. However, an event characterédti
predictors of overall antioxidant statéf. mammalian inflammation, tissue infiltration by
Ipolymorphonuclear leukocytes and monocytes and
subsequent phagocytosis features non-mitochon@xial
consumption, which may be 10 or 20 times that sfing

Enwonwo reports that deficiencies of several
essential macro- and micronutrients adversely énfbe

the prognosis of periodontal infections later hdsathat  ,nqymption ultimately ends in generating free caidi
good dleta_ry prq(_:tlcc_as and optlmal_ nutrlthnal s$adre (FRs) and reactive oxygen species (ROS), such as
important in mitigating the severity of inflammayor g peroxide anion radicals, hydrogen peroxide, hgdro
periodontal lesions but are likely of limited valifethe  agijcals, and hypochlorous acid, all capable of atzing
stimuli from dental plaque are not removéd? either cell membranes or associated biomolecul®s(26
Periodontal diseases are associated with aBecause of their high reactivity, several FRs a@BRan
imbalance between oxidants and antioxidants inrfavgapidly modify either small, free biomolecules (i.e
of the former due to both an increase in free midic Vitamins, amino acids, carbohydrates, and lipids) o

production and a defect in the total antioxidariivity ~ Mmacromolecules (i.e., proteins, nucleic acids) vene
of saliva®® supramolecular  structure (i.e., cell membranes,

. . . circulating lipoproteins). The type and the extedit
Free radicals cause tissue damage by a variefymage depend upon the site of generation. Usuhbly,

of different mechanisms which include oxidative damage is perfectly controlled by thei-ant
- DNA damage oxidant defense mechanisms of the surrounding efssu

lipid peroxidation but plaque microorganisms promoting periodontits c
protein damage unbalance this equiliborium. A massive neutrophil
oxidation of important enzymes (e g anti migration to the gingiva and gingival fluid leads t
proteases) abnormal spreading of FR/ROS produced. Conseqyently
stimulation of pro inflammatory cytokines this led to a search for appropriate “antioxiddrerapy”
release in inflammatory periodontal disea%8.
It is interesting to note that the concentration of

antioxidants in saliva does not appear to mirr@séh A deficiency of coenzyme Qat its enzyme sites

of plasma. Sculley et al stated that the influeote i, gingival tissue may exist independently of amd/o
nutrition on antioxidant status may lead to & guesi pecause of periodontal disease. If a deficiency of
n_utrltlonal strategy for the treatmen_t of perlqdl_int coenzyme @ existed in gingival tissue for nutritional
disease (24) later they state that periodontalagises causes and independently of periodontal diseass,tte

_associated W.ith redUCEd Sa“"a.“y. antioxidant stants advent of periodontal disease could enhance thgivgih
increased oxidative damage within the oral cay. deficiency of coenzyme @ In such patienté” oral

CoQio and periodontitis dental treatment and oral hygiene could correct the

Chronic periodontitis is the direct result of plague and calculus,. but not that part Of the afiy of
accumulation of subgingival plaque. The microflms COQwo due to systemic cause; therapy with Gotan be
this plaque is extremely complex causing problems iincluded with _the oral hyg[ene for an improved
establishing which organisms are responsible fesug freatment of this type of periodontal diseé8eThe
destruction associated with the disease. Despitaeth SPecific activity of succinic dehydrogenase— coemey
problems, there is one point on which investigasmee, Qo reductase in gingival tissues from patients with
the subgingival flora of healthy gingival crevicesparse periodontal disease against normal periodontali¢iss
and consists largely of aerobic and facultativetdréa; ~ has been evaluated using biopsies, which showed a
while in diseased state there is an increase in théeficiency of Co@ in patients with periodontal
proportion of anaerobic bacteria. These bactetiseshe disease. On exogenous GgQadministration, an
observed tissue destruction directly by toxic paigiand increase in the specific activity of this mitochaad
indirectly by activating host defense systems, i.eenzyme was found in deficient patiekts” The
inflammation?® Inflammation represents the response ofperiodontal score was also decreased concludirg tha
the organism to a noxious stimulus, whether medani CoQ,, should be considered as an adjunct for the
chemical, or infectious. It is a localized proteeti treatment of periodontitis in current dental preeli"

response elicited by injury or destruction of tmsu .
which serves to destroy, dilute, or wall off bothet Not only ~succinate dehydrogenase GoQ

injurious agent and the injured tissue. Whethetteacu reductase, but also succinate cytochrome c reductas
chronic, inflammation is dependent upon regulated and NADH cytochrome c reductase showed decreased
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specific activity in periodontitis patienf&! On
exogenous administration of Cefshowed improved

. . . ’401 . . .
specific activity of these enzymes with s;ignificantper'oomnt"’II m|croor_gan|srrﬁ%9. Clinical study W.'th
reduction of motile rods and spirochefs. The interpocket application has shown Gg@ an effective

preliminary data indicated that CeQmay reduce adjunctive in the treatment of chronic periodoatdnd
gingival inflammation without affecting GCF total @S0 found to enhance the resistance of the pertatio
antioxidant level$*!, whereas one more study showedissues to periodontopathic bacteria (unpublistegel)d
significant reduction in TBRAS in GCF in ]patientsREcoMMENDAﬂc)N FOR THE

treated with scaling and root planning with Ggéy PERIODONTAL THERAPY

Topical application of Cog@ to the periodontal 1.Control bacteria with improved oral hygiene
pocket was evaluated with and without subgingival.Remove irritants with scaling and root planning
mechanical debridement. In the first three-weekoder 3.Strengthen the host defense response with
significant reduction in gingival crevicular fluilow, —appropriate supplementation and track baseline and
probing depth and attachment loss were found arfllbsequent antioxidant status using non-invasive
significant improvements in modified gingival index measurement of skin carotenoids.
bleeding on probing and peptidase activity derifreen 4. Surgery when necessary - surgical objectives:
periodontopathic bacteria were observed only ak-SOft tissue regeneration
experimental sites (Co@with subgingival mechanical 2-Pocket reduction
debridement$®® It suggested that the research literaturé-Pone regeneration
on coenzyme @ 's periodontal effect does not extend td*- Periodontal plastic surgery procedures )
International English language dental literaturehe T Antioxidant levels appear to be a significant fadto
review of available literature does not give anpugrd ~ Weakening or bolstering host resistance to peritaon
for the claims regarding benefit of coenzymg &nd has dis€ase. In fact, they may just be the missing lAnd

no place in periodontal treatmdt. con_sidering t_he emerging body_ of evidence tying
periodontal disease to other serious health prablem

A study evaluated the periodontium conditionyhen we improve host resistance, we may not simply

after oral applications of coenzymegQuith vitamin E.  pe improving periodontal status, we may be imprgvin
The total antioxidant status (TAS) in the mlxed\ﬂﬁby the qua“ty of and even Saving lives.

the colorimetric method was determined twice. Th

average value of plaque index decreased from 1003&) PCONCLUSI ON

average value of interdental hygiene index was aedu It appears that diets low in antioxidant vitamins
from 39.51-6.97%, gingival index values decreaseshf can not only increase the risk of developing gusedse
0.68 to 0.18, and the values of sulcus bleeding»ind but influence its severity as well and that thiss ha
decreased from 7.26 to 0.87. Periodontal pockets alimplications beyond gum disease since periodontal
shallowed by 30%. The laboratory examination resuRathogens have been shown to play a role in hessrask,
improved by 20%. It concluded that coenzymg With  lung disease and diabetes in addition to destroying
vitamin E had a beneficial effect on the periodbtissue  periodontal tissue and bone. It therefore seemdemtuto

8l Because it is an antioxidant, coenzyme, @as address host resistance specifically with regard to
received much research attention in the medicaialiure ~antioxidant status along with our periodontal pcots.

in the last several years. Although coenzymg Qay Nutritional counselling and supplementation mayyver
have been viewed as an alternative medicatios, ised Well reduce inflammation and thereby enhance ouésom
routinely, both topically and systemically, by manyof conventional periodontal therapy.

believing dentists and periodontists. However,ghsra REFERENCES
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