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   Lec-1-             Nutrition and Oral Health        Dr. Azhar    

          Nutrition refers to a process by which living organisms 

physiologically absorb and metabolize food to ensure growth, energy 

production, repair of tissue and ultimately reproduction of the species 

while diet refers to food and drink consumption. The type of food and the 

amount eaten is an environmental factor in the etiology of several 

diseases and variations in the morbidity and mortality. 

        The oral cavity is a mirror of the nutritional status of t variations in 

the he body. Nutrition is considered to be one of the most important 

factors that plays an important role in tooth formation as well as in bone 

development and metabolism, it may involved in disease process 

affecting the tooth and its supporting structures. Deficiencies in many 

nutrition are thought to be linked to development and progression of oral 

diseases. 

Nutrition, diet and dental caries 

         During the pre-eruptive period of developing of teeth, food exerts a 

systemic effect on the formation of the dental matrix and its 

mineralization. The first sign of tooth development of dental tissue occur 

around 28 days of intrauterine life and mineralization of dentin and 

enamel of primary teeth about 4-6 months in uteri so formation of teeth 

take long time and pass through a number of stages which are:- 

1- Secretary phase when the organic matrix is formed. 

2- Mineralization phase which consist of crystal formation and crystal 

growth. 

3- Maturation phase during which water and organic matter 

withdrawn and mineral content increase. 

       These stages are considered critical period that define as; time 

interval when specific nutrient are needed by a particular tissue 

programmed to develop at prescribed time and rate, inappropriate supply 

of nutrient at such time can result in sever irreversible changes that affect 

the growth of the organ these changes in turn can result in permanent 

defect in function and decreased resistance to disease. Malnutrition 

during these critical periods of growth can in a dentition that is more 

susceptible to dental caries, while during post-eruptive period when teeth 
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are fully erupted, the enamel is non-vital tissue, in the sense that after 

eruption into the oral cavity it does not metabolize energy or nutrient or 

regenerate subsequent to injury, the food exerts dietary (topical) effect, so 

the role diet and nutrition in the etiology and pathogenesis of caries may 

be viewed as systemic and local effect. 

 I- Systemic dietary effect:- 

Nutritional factors may effect on the following:- 

1- Morphology of the teeth. 

2- The quality of dental hard tissues 

3- The quality of saliva. 

 

1- Morphology of the teeth 

        The morphology of the teeth is largely determined by genetic factors 

but in many studies nutritional imbalance of protein, fat and carbohydrate 

affect the morphology of the teeth. 

Enamel defect  

The tooth developments include the formation of an organic protein 

matrix followed by mineralization and maturation. The process, which 

follows a well defined chronology pattern, involves several critical 

stages.  

 Nutritional insult to protein synthesis or mineralization may disturb 

the tooth structure as well as the form of the teeth. 

 If matrix formation is affected enamel hypoplasia will result. 

 If maturation is lacing or in complete hypo calcification of enamel 

will result in which deficiency in the mineral content of the enamel 

is found. 

         Poor nutrition is one of many causes of dental defect, clear 

relationship between specific dietary nutrients deficiency during 

critical periods of developments and poorly calcified tooth had been 

demonstrated. Many studies showed that deficiencies of Calcium and 

Phosphate, Vit A, D & C and protein-energy, affect tooth tissue 

formation according to their biological roles.  
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Protein energy relation  

         When dietary energy intake is adequate, the a.a (amino acid) 

derived from dietary protein are immediately used for whatever 

protein synthesis is required such as for growth and maintenance of 

the body tissue. While when dietary energy intake falls below a 

certain critical level (insufficient fat and carbohydrate are available to 

meet immediate energy needs), a.a are used as source of energy.  

Vitamin D, Calcium, Phosphorus 

       It well known that 96% of enamel is apatite mineral principally 

ca& ph while vit D involved with ca metabolism and its intestinal 

absorption and therefore, it has a role in tooth formation.   

     The study of Lady May Mellanby in the early half of the twentieth 

century showed that vit D deficiency had a marked effect on 

development of the teeth. Dogs reared on diets that were deficient in 

vit D had delayed development of teeth and teeth that were poorly 

calcified and poorly aligned. Many of teeth showed signs of 

hypoplasia. Mellanby attributed the improvements in the teeth of 

children in Britain between 1929 and 1943 to improvements in diet 

and the status of vit D, including the introduction of cheap milk in 

1943, the provision of vit D rich cod liver oil to pregnant and lactating 

mothers, infants and young children,  and in addition of vit A & D to 

margarine. Recent studies have shown that supplementation with vit D 

to pregnant mothers resulted in higher circulating calcium levels in 

infants at birth and lower incidence of hypoplasia in infants at age 

three, compared with controls who did not receive supplements.  

The studies of Lady May Mellaby  

1- Showed that vit D deficiency impairs tooth development. 

2- Concluded that the improved diet during the war year, with respect 

to vit and Ca intake was responsible for improved dental health. 

3- Showed that enamel hypoplasia increased susceptibility to dental 

caries. 

4- Showed that vit D supplementation reduced the incidence of dental 

caries in children. 
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2- The quality of the hard tissues  

         In many studies deficiency of protein energy, vit A, Zinc and 

Iron during pre-eruptive period are reported to cause increased caries 

development that claimed to be related to impaired tooth tissue. Acid 

solubility of enamel is increased in protein energy deficiency during 

pre-eruptive period. It has been shown that feeding a diet high in sugar 

during pregnancy and lactating will result in changes in the offspring 

dental tissue namely higher level of carbonate, mucopolysacchrates in 

the enamel that later in life made them more susceptible to caries. 

Feeding diet high in protein during pregnancy and lactation resulted in 

offspring with lower level of carbonate, mucopolysaccharides in 

enamel were found to be more resistance to dental caries. 

3- Quality of saliva 

        Nutrition may affect the quality of saliva; it has been shown that 

individual on lacto-vegetarian, high protein or high fat diet produce 

saliva with high buffering capacity where as individual on high 

carbohydrate diet produce saliva with lower buffering ability. Saliva 

lactoferrin, lysozme, sialin and statherin are protein molecules that are 

part of defense arsenal secreted by salivary glands. All of these can be 

diminished in volume or altered in structure during sever period of 

malnutrition. However protein energy deficiency during pre-eruptive 

period impairs the condition for the development of salivary glands, 

which causes a decreased secretion rate and amount of protein secreted 

per minutes.  

Nutrition and eruption of teeth 

       Among children with protein energy malnutrition, protein deficiency 

may be the reason for delayed eruption of their deciduous teeth while 

early eruption was noted among children with height and weights were 

greater than the average.  Several studies have demonstrated that the rate 

of dental development and dental eruption affected by pre-tem birth, 

children with the lowest birth weight and shortest gestational age 

(prenatal malnutrition) have lowest rate of dental development.  

         Protein nutrition is a basic consideration in growth and 

development of the oral cavity, if the diet include too little essential a.a 
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during critical period of active growth permanent structural damage can 

occur, synthesis of protein in the cell disrupted, resulting ill a disturbed 

tissue growth and development. This will affect the maxillary and 

mandibular bone, resulting in adverse effect on tooth alignment and 

alveolar bone integrity. 

       Disease associated with delay eruption of teeth includes rickets that 

is caused by vit D deficiency, which is essential for calcification and 

growth of the jaw, and regulates the level of calcium in serum, so in 

many of this condition where the level of calcium is lower than normal, 

found delayed tooth eruption. Under nutrition result in delays shedding 

of the primary teeth and delayed eruption of the permanent teeth, this 

may be influence the caries prevalence at given age. 

Evidences of the effect of some nutrients on dental caries 

     Vit A deficiency is known to impair enamel (hypoplasia) and dentin 

formation, impair immune function, reduce synthesis of specific 

glycoprotein such as salivary bacteria agglutinating glycoprotein 

(BAGP) and in cases of sever deficiency to reduce saliva secretion rate. 

It was reported that dental caries was increased when they fed vit A 

deficiency diet. Iron deficiency during pre-eruptive period of tooth 

development in animal caused increase caries development. 

      Caries susceptibility is increased among children with chronic 

malnutrition (stunted mean deficient height for age) and acute 

malnutrition (wasting mean deficient weight for height) as a result of 

systemic effect of protein energy malnutrition during pre-eruptive 

period. 

The relationship of diet to periodontal disease 

      The periodontal tissue is composed of epithelium, collagen fiber, 

blood vessels, cementum and bone so nutritional deficiency will affect 

adversely these tissues. Nutritional deprivation affects rate and degree of 

periodontal disease rather than its initiation, as nutritional deficiency 

apparently do not initiate periodontal disease but may modify the 

severity and extend of the lesion by altering the resistance of the effected 

local tissue. 
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        The primary etiological factor in gingivitis is the accumulation of 

microbial plaque over time. The published data on the effect of 

nutritional deficiencies on periodontal health indicate that deficiencied of 

vit A, B, D & E. vit C in the citrus fruit was essential to prevention of 

disease. Vit C is essential for the maturation of collagen and acute 

deficiency result in oedema and haemorrhage of the periodontal ligament 

and tooth mobility, as the alveolar bone is also affected. Vit C is also 

required for wound healing. Other nutrient reported to have any 

beneficial effect in the gingival tissue is folate. Both systemic and topical 

administration, the mouth rinse produced a significant improvement in 

the gingival health of pregnant women in months 4-8 of pregnancy. Folic 

acid is required for DNA synthesis and tissues with highest cell turnover, 

e.g. crevicular epithelium, may be affected by this deficiency. 

       It is well documented that increasing the carbohydrate especially 

sucrose content of the diet will increase the bulk of supragingival plaque. 

This is due to formation of extracellular polysaccharide by cariogenic 

bacteria. There is a strong positive correlation between the amount of 

supragingival plaque and subsequent development of gingivitis. The 

bacteria dominating in supragingival plaque provide the nutrients and 

gaseous requirements for the colonization of the subgingival 

environment by the anaerobic, Gram- negative organisms which initiate 

gingivitis. 

The effect of fibrous foods on gingival health 

      Studies show that the area of plaque which accumulates along the 

gingival margins in humans is not subjected to friction from food and 

during mastication. Whilst chewing apples and carrots is more beneficial 

to the dentition than eating food high in refined carbohydrate, there is no 

health gain in the prevention of gingivitis.  
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 II -The local dietary effect  

        The disease of dental caries has a multifactorial etiology, requiring a 

dynamic interaction between the factors to result in the lesion of dental 

caries affecting the tooth surface. One of these factors is the substrate for 

the growth and metabolism by the bacteria. Substrate is referred to as 

fermentable carbohydrates because of the ability of cariogenic bacteria 

to metabolise them quickly, resulting in rapid drop in plaque pH, with a 

potential to cause demineralization of tooth enamel over time. Whilst in 

theory, removal of any of the etiological factors will prevent dental 

caries; the control of the bacterial substrate is the most feasible and 

potentially manageable. 

Carbohydrate is an essential nutrient and can be classified in to three 

main categories:- 

1- Monosaccharide: - includes glucose and fructose which are found 

naturally in fruit, vegetables and honey while galactose occurs only 

as a result of the breakdown during digestion of lactose.  

2- Disaccharides three main disaccharides are found are found in 

food include: -  

a- sucrose which formed when one molecules glucose combine 

with one molecules of fructose. Its refined from sugar cane sugar 

beets and it's the major part of dietary sugar.  

b- Lactose (milk sugar) is formed from one molecule of glucose 

combine with one molecule of fructose.  

c- Maltose is formed when two molecules of glucose combine; it is 

mainly derived from hydrolysis of the starch.  

3- Polysaccharide include Starch, which is composed of glucose 

found in rice, potatoes, peas, and about half of dietary carbohydrate 

are composed of starch.  

       The term sugar comprises all mono and disaccharides while 

polysaccharides are not sugar.  
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Types of study providing evidence for the relationship 

between diet and caries development 

1- Observational (epidemiological) studies in which relationships 

between disease and possible causative and confounding factors 

are observed. 

2- Interventional studies in which diets of group of people are 

purposefully altered and the effect of this intervention observed. 

Such studies would not be possible to repeat today because of 

ethical constraints.  

The Vipebolm study  

         The Vipebolm study was conducted shortly after the Second World 

War in an adult mental institution in Sweden between 1945 and 1953 

(Gustafsson et al. 1954). The study investigated the effect of consuming 

sugar foods of varying stickiness (different oral retention times) and at 

different times throughout the day on the development of caries by 

measuring caries increment in subjects who consumed 

 (1) Refined sugars with a slight tendency to be retained in the mouth at 

meal times only (e.g. sucrose solution, chocolate)  

(2) Refined sugars with a strong tendency to be retained in the mouth at 

meal times only (e.g. sweetened bread)  

(3) Refined sugars with a strong tendency to be retained in the mouth, in 

between meals (e.g. toffee). 

       The significance of mealtime consumption of sugar is also that 

salivary flow rate is greater at mealtimes due to stimulation by other meal 

component and therefore plaque acid may be more rapidly neutralized.  

The main conclusions of the Vipeholm study 

1- Sugar intake, even when consumed in large amounts, had little 

effect on caries increment if it was ingested up to a maximum of 

four times a day at mealtimes only. 

2- Consumption of sugar in–between meals was associated with a 

marked increase in dental caries. 
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3- The increase in dental caries activity disappears on withdrawal of 

sugar-rich food. 

4- Dental caries experience showed wide individual variation. 

Hopewood House study 

          It’s a home in rural New South Wales Australia, in which about 80 

children of low socioeconomic background were bought up from birth to 

12 years. They had a lacto-vegetation diet, and sugar and flour products 

were virtually absent. The fluoride intake was low and oral hygiene 

measures absent.  Once the period of close supervision ended the children 

developed the same caries rate as children in the state schools. The study 

concluded that the diet received up to 12 years did not protect the 

children from developing dental caries in subsequent years. 

Animal experiments 

        Animal experiments designed to investigate the relationship between 

dietary sugars and dental caries most commonly used the rat model. 

Animal studies have added to the knowledge of the sugars/ caries 

relationship by showing: - 

1- A clear relationship between frequency of consumption of a 

cariogenic diet and severity of dental caries. 

2- Increasing caries with increasing sugar concentration. 

3- Little difference in the cariogenicity of glucose, fructose and 

maltose and increased cariogenicity of sucrose only when animals 

are super infection with S. mutans. 

Enamel slab experiments 

         Enamel slab experiments use oral appliances that hold slab of 

bovine or human enamel. Plaque forms on the enamel slabs that 

remain in the mouth for 1-6 weeks. The slabs are exposed to the 

dietary factor being tested and the changes in enamel hardness or 

degree of demineralization may be measured. Enamel slab 

experiments have shown that sugars cause demineralization, while 

non-sugar sweeteners aid remineralization. Increasing the 

concentration of sugars and frequency of exposure to sugars increases 

demineralization. 
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Plaque pH studies 

     Plaque pH studies measure changes in the pH of plaque following 

consumption of a carbohydrate or carbohydrate-containing food. They 

measure acidogenic potential, which is taken as an indirect measure of 

cariogenic potential.  

Incubation experiments  

      Incubation studies are simple in vitro test that measure if plaque 

bacteria can metabolize carbohydrate in a test food to produce acid. 

Rapid acid production and / or a low final pH is interpreted to mean 

that a food is potentially cariogenic, while a slow rate of acid 

production or higher final pH is likely to be of little clinical 

significance. All mono and disaccharides produce a final pH of below 

4.5 when incubated with plaque.  

         In some incubation experiments, teeth, sectioned or powdered 

tooth enamel or hydroxyl apatites are incubated with the test substance 

and the plaque micro-organism in order to simulate the caries process. 

Potential cariogenicity is estimated from the extent of calcium and 

phosphorus release following incubation ie determinant the amount of 

mineral dissolved.  

 

  


