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Introduction

This is part 4 of a 10-part series entitled Caries Process and Prevention Strategies. In this course,
the role of fermentable carbohydrates is discussed, paying particular attention to how caries can
be influenced by the cariogenic potential of ingested sugars and starches, the physical traits of
ingested carbohydrates (such as their adhesiveness), and the frequency of intake and exposure
to sugars. The Stephan curve, which illustrates the dental pH changes over time in response to

a carbohydrate challenge, is also introduced, with a discussion of how factors such as the type
of carbohydrate, the buffering capacity of saliva, and the type and amount of bacteria present in
plaque affect dental plaque pH responses.
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Overview

It has been established that the oral environment is one of the primary factors in the caries
process. Only when acidity increases in the oral environment does demineralization of enamel,
and subsequently caries, occur. In this section, the role of fermentable carbohydrates is discussed,
paying particular attention to how caries can be influenced by the cariogenic potential of ingested
sugars and starches, the physical traits of ingested carbohydrates (such as their adhesiveness), and
the frequency of intake and exposure to sugars.

The Stephan curve, which illustrates the dental pH changes over time in response to a
carbohydrate challenge, is also introduced, with a discussion of how factors such as the type of
carbohydrate, the buffering capacity of saliva, and the type and quantity of bacteria present in
plaque affect dental plaque pH responses.

Learning Objectives

Upon completion of this course, the dental professional should be able to:

+ ldentify the role of the environment in dental caries etiology.

* Understand and discuss the Stephan curve.

+ Explain the impact of various diets on the incidence of caries.

+ Describe the concept of frequency versus amount of cariogenic carbohydrates.
+ Be familiar with the complex chemical structure of sugars.

* Relate the cause and effect of diet and dental caries to patients.

Glossary

acidogenic bacteria - Bacteria that have the capability of producing acids through their metabolic
pathways. In reference to dental caries, the main acidogenic or acid-producing species of bacteria
is Streptococcus mutans. Through the process of glycolysis, acidogenic bacteria break down mono-
and disaccharides into lactic acid. Lactic acid diffuses through the plaque biofilm to reach the
enamel surface, where it may cause demineralization, depending upon other factors such as
availability of buffering agents and the saturation with calcium.

buffering capacity - Saliva and the fluid in dental plaque possess the ability to buffer. Buffering
adjusts the pH of any solution such as saliva or plaque fluid, and can resist changes in pH.
Buffering capacity is the degree of buffering that can be brought about.

cariogenic - The ability to cause dental caries. A cariogenic diet contains sugars. Some bacteria

in dental plaque (S. mutans) are cariogenic. The mere presence of cariogenic sugars or cariogenic
bacteria is not enough to cause the initiation of the caries process. Many other factors play a role,
and taken together they may or may not contribute to the process that leads to dental caries.

clearance time - The interval of time necessary for any substance to be cleared from the mouth
by the process of salivary secretion and saliva flow. Factors that affect clearance time, other than
saliva flow rate, include the form and ‘stickiness’ of the item to be cleared and the saliva-stimulating
potential of the item. A glucose solution will be cleared much faster than sticky caramel.
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critical pH - The pH at and below which demineralization of enamel occurs. The research of
Stephan and Miller originally demonstrated this critical pH to be approximately 5.5 (see Stephan’s
curve). Due to other chemical factors, especially the saturation of the immediate environment of
the enamel surface with respect to calcium and phosphate, the presence of buffering agents, and
the fluoride availability, the critical pH may vary and is considered to be between 4.5 and 5.5.

demineralization - The chemical process by which minerals (mainly calcium) are removed from
the dental hard tissues - enamel, dentin, and cementum. The chemical process occurs through
dissolution by acids or by chelation, and the rate of demineralization will vary due to the degree
of supersaturation of the immediate environment of the tooth and the presence of fluoride. In
optimal circumstances, the minerals may be replaced through the process of remineralization.

dental plaque - An organized community of many different microorganisms that forms itself
into a biofilm and is found on the surface of the tongue and all hard surfaces in the oral cavity.
Dental plaque is present in all people and can vary from being comprised of totally healthy
microorganisms (commensals) to being very harmful (pathogenic), predisposing the patient to
dental caries or periodontal diseases. Note: Dental plaque is not food debris, nor does it contain
food debris. Dental plaque can only be completely removed by mechanical means such as
toothbrushing or prophylaxis. Food debris can be removed by rinsing.

fermentable carbohydrates - Nearly all carbohydrates in the diet are can be broken down and
metabolized by microorganisms. Mono- and disaccharides (sugars such as glucose and sucrose)
are most readily metabolized and are therefore the most cariogenic, as they are metabolized to
produce lactic acid.

remineralization - The chemical process by which minerals (mainly calcium) are replaced into
the substance of the dental hard tissues - enamel, dentin and cementum. The process requires an
ideal environment that includes supersaturation with calcium and phosphate ions, and adequate
buffering. In the presence of fluoride, remineralization is enhanced.

‘Stephan Curve’ - The term refers to a graph published by Stephan and Miller in the 1940s. The
graph reflected Stephan and Miller's research demonstrating the fall in pH in the mouth following a
glucose rinse. They demonstrated that a pH of 5.5 or less may result in demineralization, and that
the pH level may remain below this ‘critical level’ for approximately 20 minutes; with pH returning
to normal or resting levels in about 30 to 60 minutes.
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Video: The Environment

Caries Process and Prevention
Strategies: The Environment

» 0:00/22:08

Click on image to view video online.
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test. Please
g0 to: www.dentalcare.com/en-us/professional-education/ce-courses/ce371/test

1.

Which of the following is true about the cariogenic potential of carbohydrates?
A. Starch has been shown to produce a large number of caries.

B. Starch and sucrose have the same cariogenic potential.

C. Of all the sugars, only sucrose, fructose and glucose are cariogenic.

D. Band C

What is one main finding of the Australian Hopewood House study?

A. Restricting sugar intake only reduces caries risk.

B. Dietary restriction of fermentable carbohydrates and cooked starches reduce the level of
cariogenic organisms.

C. After years of sugar restriction, one can develop resistance to caries.

D. After returning to a normal diet, caries incidence in the study subjects did not increase.

Which of the following physical traits of food confers the highest potential for dental
caries?

A. Soft and mushy

B. Liquid

C. Sticky

D. Hard and brittle

What is one main finding of the Swedish Vipeholm study?

A. Liquid foods cause little to no caries.

B. When study subjects ingested sugar with meals, a lower caries rate was observed than
when study subjects ingested the same amount of sugar as snacks between meals.

C. Retentive foods are not significantly cariogenic.

D. Only teeth with pits and fissures are prone to caries.

Why does snacking more often increase caries risk?

A. Just one snack acidifies oral pH for a long period of time.

B. The snacks must only be of the retentive type to cause caries.

C. The mechanism is not known.

D. Because increasing the frequency of sugar intake extends the duration of acid production
and exposure.

What explains the phenomenon that eating five sweets in succession is better than

having just one?

A. Five sweets in a row causes dental plaque pH to fall below 5.5.

B. The pH of saliva becomes less acid.

C. The levels of sucrose may be toxic to bacteria and there may be a greater salivary
stimulatory effect.

D. There is no explanation for this phenomenon.

Once exposed to fermentable carbohydrates, how long does it take on average for
plaque pH to reach its minimum?

A. 5to 10 minutes

B. 20 to 30 minutes

C. 30 to 60 minutes

D. There is no average; it depends entirely on the individual.
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10.

11.

12.

13.

14.

After exposure to fermentable carbohydrates, how long does it take on average for pH
levels to return to its starting value?

A. 15 to 20 minutes

B. 30 to 60 minutes

C. 90 minutes

D. There is no average; it depends entirely on the individual.

Which of the following best describes plaque in resting pH?

A. This is plaque that has not been exposed to fermentable carbohydrates for approximately
2 hours and generally has a pH between 6 and 7.

B. Plaque in resting pH has a pH of 8 to 9.

C. Plaque in resting pH is not very stable.

D. Resting plaque is not likely to respond to a carbohydrate challenge.

Which of the following is true about the chemical composition of resting plaque?

A. Ammonia is not present.

B. There are relatively high concentrations of (less acidic) acetate compared to (more acidic)
lactate.

C. The amino acids glutamate and proline are not present.

D. There is more lactate than acetate.

Which factor below affects the rate of decrease in plaque pH?

A. The rate of pH decrease is affected by the number of active caries present.

B. The rate of pH decrease is influenced by the daily quantity of water ingested.

C. The rate of pH decrease is dependent on the speed with which plaque bacteria are able to
metabolize dietary carbohydrates.

D. The age of the individual.

What factors affect the recovery of plaque pH?

A. The buffering capacity of saliva and whether fermentable carbohydrates remain in the
mouth.

B. The speed with which plaque bacteria are able to metabolize dietary carbohydrates.

C. The source of the acid attack.

D. The frequency with which the oral environment comes under attack.

What is the importance of Veillonella bacteria?

A. Veillonella use lactate as a substrate, metabolizing it to less acidic products, raising plaque
pH.

B. The presence of Veillonella reduces salivary flow.

C. The presence of Veillonella increases caries risk.

D. Veillonella increases the acidity of plaque.

Why does cheese have a beneficial effect on saliva?

A. Cheese has the advantage of raising the plaque concentrations of fluoride, increasing the
chance of remineralizing teeth.

B. Cheese contains key ingredients that decrease the flow of saliva.

C. The chewing of cheeses rich in nitrogenous compounds gives rise to pH increases, despite
the cheese itself being acidic.

D. Cheese has not been shown to have a beneficial effect on saliva.
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15. What is the critical pH at which saliva and plaque fluid cease to be saturated with
calcium and phosphate, permitting the hydroxyapatite in dental enamel to dissolve?
A. Itis generally accepted to be 6.5.
B. Itis the highest pH at which there is a net loss of enamel from the teeth, which is generally
accepted to be about 5.5 for enamel.
C. Itis generally accepted to be 4.5.
D. Enamel can dissolve at any pH.
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