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Abstract
Each and every living organism gets nutrition through diet. Diet contains various major 
components such as carbohydrates, vitamins, minerals, lipids and proteins. These major 
components of diet are further divided into minor ingredients. These minor ingredients 
play a signifi cant role prevention or reduction in dental caries.
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Introduction

Nutrition is defi ned as a condition of health that relates to the 
food and nutrient assimilation, its absorption and utilization. It is 
considered as an important factor in immunity and resistance to 
oral infections and systemic infections.[1]

In dentistry, the most important oral infection is dental 
caries and is found almost in every individual. To describe the 
process of dental caries, various theories have been postulated. 
These theories have stated about the mechanism of dental 
caries formation. These theories are Worm theory,[2] Humoral 
theory,[2] Vital theory,[2] Chemical theory,[2] Parasitic theory,[2] 
Chemo Parasitic theory,[2] Proteolytic theory,[2] Proteolysis 
Chelation theory,[2] Levine Theory[3] and Bandlish’s theory.[3] 
All these theories have given their diff erent mechanism of action 
and how dental caries is formed.

However, the current concept is that dental caries is a 
multifactorial disease in which there is interplay of three 
principle factors known as keys triad; host primarily being the 
saliva, microfl ora being bacteria and substrate being diet. The 
fourth factor being time (Newborn in 1982) was added in the 
keys triad and is also considered as the etiology of dental caries.

According to Nikiforuk primary factors for initiation of 
dental caries are bacterial plaque, suitable substrate and tooth.[3] 
The dental caries is a diet dependent infectious disease primarily 
attributed to the presence of oral bacteria. The prevalence and 
progression of this disease are further infl uenced by secondary 
factors, including saliva, fl uoride, and the anatomic integrity of 
the tooth enamel.[4]

The evidence that links diet and dental caries are;[1] 
epidemiological evidence ([a] Tristan da Cuhna (South 
Atlantic) [b] Hopewood house study [c] Fructose Intolerance),[2] 
interventional human clinical study ([a] Vipeholm [b] 
Turku sugar study [Scheinin Makinen et al. 1975]),[3] Non-
interventional human study[4] and animal study. Thus, all this 
studies have stated that there is a link between diet and dental 
caries. Diet consists of carbohydrates, vitamins, minerals, 
proteins, lipids, and other traces of elements.

Vitamins

Vitamins are any of a group of organic compounds that are 
essential for normal growth and nutrition and are required in 
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small quantities in the diet because they cannot be synthesized 
by the body.

These are essential molecules required by the human body. 
These molecules are organic and calorie free. They are further 
classifi ed as fat soluble and water soluble. The functions of each 
vitamin are given in Table 1.

Proteins

Proteins are any of a class of nitrogenous organic compounds 
which have large molecules composed of one or more long 
chains of amino acids and are an essential part of all living 
organisms, especially as structural components of body tissues 
such as muscle, hair, etc., and as enzymes and antibodies.

Proteins are considered as building blocks of amino acids. 
They support growth of cells, produce antibodies and resist 
infections. These amino acids are further classifi ed as essential 
and nonessential aminoacids. The amino acid lysine reduces rate 
of decalcifi cation.

However, in case of protein defi ciency the caries susceptibility 
increases as it reduces salivary fl ow rate, alters IgA levels and 
decreases antibacterial effi  cacy.

Minerals

They are naturally occurring, homogeneous inorganic 
solid substance having a defi nite chemical composition and 
characteristics crystalline structure, color and hardness. They 
are calorie free, essential molecules, but are inorganic, small 
elements that initiate many biological functions. The minerals 
such as iron, zinc and copper aids in collagen formation, Wound 
healing, and regulates infl ammation. The eff ect of diff erent 
minerals and its eff ect are given in Table 2.

Lipids

They are defi ned as any group of organic compounds, including 
the fats, oils, waxes, sterols and triglycerides that are insoluble 
in water but soluble in nonpolar organic solvents, are oily to the 
touch and together with carbohydrates and proteins constitute 
the principal structural material of living cells.

This lipid causes alteration of surface property of enamel 
by formation of fatty fi lms by reducing contacts between 
carbohydrate food and bacteria. It shows antibacterial properties 
at low pH.

Other Substances

Cheese

It acts as antiacidogenic substance due to the presence of calcium 
lactate, casein and fatty acids. It increases salivary stimulation.

Tea (Camellia sinensis)[5]

It is a rich source of fl uoride and is of green, black and oolong 
type. One cup of tea contains approximately 0.3-0.5 mg fl uoride. 
The anticariogenic action of tea is that it is bactericidal on 
Streptococcus mutans. It inhibits bacterial adhesion, inhibits 
glucosyl transferase[6] and inhibits salivary amylase.[5]

Caff eine

It is a xanthene derivative also has anti-cariogenic activity, but 
dependence have been reported. The consumption of highly 
sugared caff eine beverages contributes to potential for rapid 
initiation and progression of caries in a multifactorial manner.

Table 1: Functions of vitamins in relation to dental caries
Type Vitamin Function
Fat soluble 
vitamins

Vitamin A Forms oral epithelium

Enhances immune system

Wound healing

Antioxidant

Atrophic changes in ameloblast

Decrease in number of salivary acini

Vitamin D Calcium and phosphate metabolism

Builds skeletal bones and teeth

Alveolar process support

Vitamin K Prevention of dental caries in incubated 
mixtures of saliva and glucose

Vitamin E Degenerative changes in muscles

Changes in CNS

Water soluble 
vitamins

Vitamin B 
complex

Formation of new cells

Cofactor for nutrients

Pyridoxine alters oral fl ora thus 
decreasing caries causing organisms 
and fi nally decreases caries

Niacin decreases susceptibility of caries

Vitamin C Aids in collagen formation

Promotes capillary integrity

Enhances immune response
CNS: Central nervous system

Table 2: Eff ect of diff erent minerals on dental caries
Eff ect Minerals
Cariostatic Fluoride, phosphate

Mild cariostatic Molybdenum, Galium, Sr, B, Li, Au, Fe

Caries inert Ba, Al, Ni, Pd, Ti

Caries promoting Se, Mg, Cd, Pt, Pd, Si
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Conclusion

The mechanism of dental caries formation and its role with diet 
have been postulated decades ago. However, each and every 
component of the diet has a special role in the progress of dental 
caries. The role of each component in diet and its eff ect on dental 
caries has been mentioned in detail in the paper.

References

1. Sroda R. Nutrition for a Healthy Mouth. Baltimore, MD: 
Lippincott Williams & Wilkins; 2010. p. 41, 55, 76, 129-133, 149, 
195-204, 214.

2. Newburn E, editor. Substrate: Diet and dental caries. Cariology. 
3rd :Quintessence Publishers. 1989.

3. Nikiforuk G. Etiology of dental caries a review of early theory. 
In: Nikiforuk G, editor. Understanding Dental Caries: Etiology 
and Mechanisms, Basic and Clinical Aspects. Michigan, USA: 
Karger Publishers; 1985. p. 60.

4. Mobley CC. Nutrition and dental caries. Dent Clin North Am 
2003;47(2):319-36.

5. Hamilton-Miller JM. Anti-cariogenic properties of tea (Camellia 
sinensis). J Med Microbiol 2001;50(4):299-302.

6. Otake S, Makimura M, Kuroki T, Nishihara Y, Hirasawa M. 
Anticaries eff ects of polyphenolic compounds from Japanese 
green tea. Caries Res 1991;25(6):438-43.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


