                                     Diet, nutrition and dental caries ..
Aims of this lecture :
1. The effect of diet on dental caries before eruption of teeth ( pre-eruptive effects )
2. The effect of diet after teeth eruption ( post eruptive effects ) :
· Sugar and dental caries 
· Fruits and vegetables 
· Starches and dental caries 
·  Nobel Carbohydrates 
· Protective factors 

Question ! can nutrition during tooth development influence future caries risk ??
Yes ..
The diet has its effect in the time of development of teeth which are …
1. Primary teeth .. in utero
2. Permanent teeth .. from birth – 10 years .
Keep in mind that pre-eruptive effects are small in comparison to post eruptive effects ( intaoral effects ) 
Nutritional influences are exerted primarily during teeth formation .

                                                     Malnutrition and dental caries …
China ( study made in 1996 )
· Assessment of body weight and height indirect measure of the nutritional status .
· Significantly greater caries rate was observed among the children with low height for their age .
· Children with low birth weight showed a slightly higher percentage of caries than those born with normal birth weight 
· Children with enamel hypoplasia demonstrated significantly higher caries than those who don’t have such defects ..

Quick note :
Enamel hypoplasia : thin enamel 
Enamel hypomineralization : defect in the minerals content .



Effects of malnutrition :
· Enamel hypoplasia 
· Salivary glands atrophy  :
Reduced salivary flow
Reduced buffering capacity 


Vitamin D  - enamel hypoplasia …
· A study made by lady may mellanby , says that : 
1. Dogs that had the deficiency had a delayed development of teeth , deficient poorly calcified enamel .
2. Children’s teeth 
-enamel hypoplasia increased susceptibility to dental caries 
-vitamin D supplementation reduced the incidence of dental caries in children 

· Canada : UV lighting in schools to promote vitamin D synthesis in skin – fewer caries .
· Unifying concepts : vit D deficiency … hypocalcemia ... hypoplasia 

Other causes of enamel defects – hypoplasia 
· Systemic causes 
1. Nutritional deficiency .
2. Genetic – amelogenesis imperfect 
3. Neonatal disturbances 
4. Infectious diseases – rubella 
5. Endocrinopathies –DM 

· Local causes  ( one tooth is affected by hypoplasia )
1. Trauma 
2. Irradiation
3. Local infection
IMPORTANT : no evidence that a high sugar intake is associated with growth , and increasing sugar intake doesn’t address micronutrient defeciencies .
	    Post-eruptive effects of diet 
Sugar and dental caries 
Question ! do dental caries pattern change following changes in availability of dietary sugars  ??
Yes 
· War diets ( during war the availability of sugar was less so less dental caries , but after war the availability returned the same so increased the risk of dental caries ) 
· Alaska … (they have a diet free sugar so less caries )
· Tristan da cunha : is both a remote group of volcanic islands in the south atlantic ocean and the main island of that group. 
Question ! do people who consume high sugar diet have higher levels of dental caries ?
Yes 
· Workers in confectionary factories ( factories that produce sweets )
· Sugar-containing medication ( especially in children , so we always try to find sugar free alternative ) 
Question ! do people who consume low sugar diet have low levels of dental caries ??
Yes 
· Hereditary fructose intolerance ( people who lack the enzyme needed for the metabolism of sugar show lower risks of dental caries )
· Hopewood house ( children house in Australia )
· Lacto-vegetarian diet ( low in sugars )
· Oral hygiene virtually absent 
· Dental caries levels were lower than children of the same age in state schools 
· Children who left school and were not on this diet anymore , had the same risk of caries as the rest of the population.
Question! Are allsugary foods the same ? does the frequency and time of intake affect caries level ??
Yes 
· Adult mental institution in swedan 
· Effects of consuming sugary foods of varying stickiness and at different times on development of caries .
· Example of unethical study ( because it is causing a disease , so any study now should have an ethical approval to make sure that this study is not going to harm the participants .
Vipeholm study 
· Refined sugars with a slight tendency to be retained in the mouth at meal times only ( chocolate )
· Refined sugars with a slight tendency to be retained in mouth in between meals ( chocolate )

· Refined sugars with a strong tendency to be retained in mouth at meals times only ( toffee )
· Refined sugars with  a strong tendency to be retained in mouth in between meals ( toffee)
Conclusion 
· The group receiving chocolate developed relatively fewer carious lesions than other groups receiving similar amounts of sugars at similar frequencies of different stickiness 
· Consumption of sugars in between meals was associated with a marked increase in dental caries ( at meal times the effect is less because of the salivary flow that washes the food away .
· Sugars intake even when consumed in large amounts had little effects on caries increments it it was ingested up to a maximum of 4 times a day .
· The increase in dental caries activity disappears on withdrawal of sugar- rich food .
Question ! is dental caries related to frequency of sugar intake or the amount consumed ??
Frequency has more effect .
· Frequency and amount are related to each other 
· Both frequency and amount are related to dental caries 
· At individual level easier to advice patient to reduce frequency of intake .
Question ! are some sugars more cariogenic than others ??
Sucrose
· Superinfected with S.mutans which utilizes sucrose in preference to other sugars ( the study is not that effective because the rats were infected with the bacteria so they had higher levels of S.mutans than normal )
· Studies in humans 
Turku study ( sucrose , fructose , xylitol )
-they took different groups of people and gave them the same types of sugars 
-no difference in caries development between subjects on diets sweetened with sucrose compared with fructose .
· Physical location  of sugars in foods affects their cariogenicity .
· No evidence that sugars located within the cellular structure of foods harmful to teeth .
· UK committee on medical aspects of food policy ( COMA) classified sugars for dental health putposes into intrinsic and extrinsic sugars .


Intrinsic .. inside the cellular structure of fruits , vegetables and creals 
Extrinsic .. physically outside the cellular structure of food .
1. Milk extrinsic sugars : sugars naturally present in milk and milk products ( like cheese and they are not cariogenic )
2. Non-milk extrinsic sugars : added in fruits , juices , honey , and syrups .
Fruits and dental caries 
Question ! does fruit cause caries ??
· Human studies 
· No relation between fruit consumption and dental caries .
· Large quantities of grapes and apples have been associated with an increase in DMFT ( 1 study )
· Giving apples after meal did not increase caries risk 
· Animal studies 
· Rats – figs, apples , bananas , grapes, raisins .. higher caries risk than those fed on citrus fruits ,peanuts or dried apricots ( but it is not enough evidence to say that these fruits are cariogenic ) 
· Fresh fruits appear to be of low cariogeniscity .
· Citrus fruits have not been associated with development of caries ( but they are associated with erosion ).
· Large amount of apples and grapes has been associated with high caries prevalence .
· Consumption of dried fruit is low and not possible to give advice confidently on cariogenicity .
· Fruit juices and sugared flavoured drinks are significant cause of dental caries .
· UK department supports increasing consumption of whole fresh fruit in oreder to replace NMES in the diet .
· This is expected to decrease level of dental caries in the population .
Starches and dental caries 

Question ! does starch cause dental caries ??
· No evidence ( HFI , war , turku study )
· Starchy food is a negligible cause of dental caries ( UK COMA  panel )
· Rice, potatoes and bread are of low cariogenicity .
· Addition of sugars increase cariogenicity .
Novel carbohydrates 

Glucose polymer
· Glucose syrup : is added to infant food and drink , sport drinks , deserts , sweets .
· Less cariogenic than sucrose solutions 
· Rat-no difference between development fed of GS and sucrose 
-Maltodextrins 
· Considered as NMES , if eaten between meals should be cleared from the mouth quickly 
· Oligosaccharides 
· Medium chain glucose polymers
· The undigested portion serves as food for friendly such as bifidobacteria and lactobacillus species 
· Isomaltooligosaccharides ( isomaltulose , palatinose and panose ) less acidogenic than sucrose or glucose .
· Fructooligosaccharides : as cariogenic as sucrose … cariogenic 
Protective factors 
1. Milk :
Cow’s milk 
· Lactose ( milk extrinsic sugar ) 
· Calcium and phosphorous ( which are important in remineralization of enamel )
· Casein ( phosphopeptide )
· Rats fed milk as the sole sucrose – milk solutions had fewer caries than those given sucrose water solutions .
· Milk had anticariogenic properties 
Human milk 
· Contains more lactose 
· Lower Ca  and phosphorous 
· Studies have shown that breastfeeding is associated with low level of dental caries 
Infant formula 
· Contains similar amounts of lactose , Ca and PH to breast milk 
· No benefit to dental health of feeding formula to infants 
· Breast milk is advised as it provides the best nutrition 

2. Cheese 
Anticariogenic properties 
· Stimulates salivary secretion
· Increase plaque ( Ca) favours remineralization 
· Less caries develops ( over 2 years ) in children who ate 5g piece of hard cheese daily following breakfast compared with those who did not . 
Chocolate
· Cocoa factor ( has role in preventing dental caries )
· Theobromide ( increase enamel crystals size )
· Casein 
· Ca
· Fats ( useful in washing sugar away 
· High sugar content
Summary
GOOD:  milk , cheese , starch , fruits and vegetables 
BAD : NMES
UGLY : sticky NMES ( as we said before chocolate is better than sticky food ) 
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