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* How did they discover how caries occurs ?
By animal experiments that was done mostly on rats 
1. A study done in 1950:
They looked at rats that are fed by food directly by mouth and others that are fed by a stomach tube . they focused on whether caries occurred in one group than the other or in both , they found that you need to have the presence of food in the mouth if you bypass the mouth as in a stomach tube and you still have bacteria in the mouth then no carries will occur because there is no sugar .
So you need to have all the elements (diet, bacteria, tooth structure) if you bypass one you will not have carries. 
2. A study done in 1954:
They looked at rats that didn’t have germs and normal rats , both were fed carcinogenic food . the free germ rats didn’t have carries unlike the normal rats who did have carries .
Again we should have all elements( diet, bacteria, tooth structure) to have caries. 
* But which bacteria is associated with carries? 
Cariogenic bacteria such as cocci ( streptococcus mutants) 
- characteristics of these bacteria: 
1. acidoginic : it lives in an acidic environment 
2. lower the PH by producing acids to demineralize the tooth structure 
3. adhesive property : it can stick on tooth structure easily. 


* streptococci: 
We have different groups of it they are calcified according to their RNA such as: pyogenic bacteria, mytus, angenosis, salviria, copus and mutants which is the most important group that containe the streptococcus specie  ( not sure about the names I wrote them the way I herd them in the record) 
Mytus group is very common in the oral cavity , they are carigenic. 
So its not correct to say that we should give a vaccine for streptococcus mutants because there are other species that participate in dental carries. 
* lactobacilli: ( rod) 
It participate in the progression of carries .
* acitenomyces: 
Also participate in carries 

So we need bacteria , sugar to have carries. We should know what bacteria cause it and these are found in different location in the mouth such as saliva , tongue and plaque .
Bacteria should be present in a certain position to cause carries which is the interface between the tooth and the diet and that will be achieved when bacteria is present in plaque .
Plague control is important in carries control.

* where do we usually find carries ?
 (
In general we expect to see carries where plague would accumulate 
)1. fissures and pits                                               
2. cervical
3. interproximaly
* three factors should be present in order for carries to occur : tooth structure, the plague ( bacteria) , saliva     
  
* plaque: 
- it’s a material that hold the bacteria close to the tooth .
- Its mostly made of bacteria in addition to a matrix of salivary substances, polysccarides, mucciod, products of bacteria and WBC .
- it can be removed mechanically by chewing food or by saliva.
- characteristics of dental plaque:
1. it can be mechanically removed
2. it’s a biofilm means that bacteria are arranged in micro colonies and they are surrounded by a protective layer that protect it from the environment . there is also a communication system between these bacteria . that’s why we need a higher concentration of an antiseptic agent to kill bacteria in plaque because they are protected.   
- what are the hypothesis that relate plaque to dental carries?
1. Specific plaque hypothesis: 
We have all types of bacteria but only a limited no. of bacteria species that are responsible for causing carries . if that is the accepted theory then we should target these pathogens by that we will eliminate carries. But unfortunately this isn’t the accepted theory.   
2. Non-specific plaque hypothesis: 
The occurrence of carries is the result of plaque presence ( including all species present in plague) also this isn’t accepted cause by that you are going to eliminate all plaque that have bad and good properties. 
3. Ecological plaque hypothesis: the accepted one
The disease is a result of the shift in the balance of bacteria in the mouth . so in a healthy patient that doesn’t have carries in his mouth that doesn’t mean that there is no cariogenic bacteria in his mouth but he has it in low levels that aren’t clinically significant to cause carries. 
No carries = presence of streptococcus in low levels 
So to target dental carries according to this hypothesis,is by interfering with the factors that increase the chance for these pathogens to increase in no. (the bacteria that ferment carbohydrates ) such as an acidic environment.A low sugar diet will provide us with a low no. of these bacteria 
Controlling the environment = controlling no. of bacteria and carries  
 (
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)* again three factors should be present in order for carries to occur : tooth structure, the plague ( bacteria) , saliva  

    
* Floride role: 
- It will be incorporated in the appetiteand we will have floroappetite which is more resistant to carries 
- it enhance the incorporation of Ca and PO4 by attracting them more.
A white spot lesion, need reminralization that can be done by floride application. 

* Stephen curve: it measures the PH
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When the patient eats glucose what happens to the PH in the mouth??
It will be decreased < 5.5 so demineralization will occur . but we have buffer in the saliva that will return the  PH to the normal value ( saliva will wash away the sugar within 30-60 min ) 
So we want to move from the area on the curve where the PH is low so we tell the patient to eat food that contain sugar one time not many times to limit the amount of time were the tooth is subjected to the acidic environment . 
The amount of sugar isn’t that much important but the frequency of sugar intake is very important. 

* Saliva:
What is its role in dental carries?
1. It contain buffers : the buffering power is important its related to the carbonate content when it increase it will increase the power . they diffuse into plaque and buffers acids there. 
High fluoride diet + high buffering capacity = low carries rate  
2. Saliva flow: if the patient has a low saliva flow then he will be subjected to carries more, like xerostomia patients . because saliva flow is important in cleaning carioginic food from the mouth. 
They did animal experiments to proof this by removing the majoe salivary glands , they found that there is an increase in the carious activity due to low saliva flow. 
Saliva flow is important to control carries.
Low saliva flow = no PH modifying ( low PH) = high carries rate
* Dawn syndrome patients have high salivary flow so they are aren’t at high risk for carries but they have other problems related to their teeth such as : hypomeniralization , microglossia and more prone to periodontal diseases 
3. also saliva contains: Antibacterial agents, lysozyme like substances and immunoglubins( IgA,IgG) 

* tooth structure: 
What factors influancethe tooth is susceptible to carries? 
1. The menirals content in enamel structure: we have diseases that have manifestations related to teeth that will be seen as less enamel mineral content , this will enhance the carries progression .
 eg : molar incisor hypomineralization (MIH) has a high prevalence in the population , it’s a lack of hypominerlization due to a defect during the development of the tooth . so the tooth will erupt and then it will break down a little pit of carries will break the tooth) 
2. Tooth morphology: a deep narrow fissure will accumulate more plaque so more carries this is less seen in shallow ones .
3. Enamel composition: if you have fluoride incorporated in enamel we will have floroappetitethen it will be less susceptible to acids. So fluoride in the environment that surround the tooth is good. 
4. Enamel thickness 

* Diet: 
- Carbohydrates mostly sugars are easily metabolized 
- Sugars such as :
1. Sucrose: the most cariogenic one , the discovered that from animal experiments. 
2. Fructose, glucose and maltose all have the same cariogenicty 
3. Lactose which is found in milk has the less cariogenicty 
- evedance on the role of sugar in developing carries:
1. a study done in Alaska where people have low prevalence of carries they found that this is due to their diet which include fish mostly and a little amount of carbohydrates and sugar 
2. tristan lacuna study done in the 1930s on an island named lacuna the population diet was a low sugar diet mostly composed of fish, meat and a very minimized amount of sugar . but when people from the west came to the island and introduce sugar to the population the prevalence of carries had increased. 
3. war time diet: during world war ll they decreased the amount of sugar for each family so less quantity of sugar for each person , a decline in carries was noticed . but after the war the amount of sugar wasn’t limited any more so carries increased . 
* patients that have liver enzymes deficiency eg; fructose intolerance where fructose isn’t metabolized and sucrose because it contain fructose. These patients have low incidence of carries because they aren’t allow to eat these sugars 
Sugar is important for the development of carries. 

* Conclusion:
- carries is a damage to the tooth that is initiated by acids that are produced by bacteria 
- carries is a multifactorial process. These factors are: bacteria, diet and susiptability of the tooth.
- it’s a balance between factors that will increase demineralization and others that will increase the reminerlizations . 
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What Happens In Your Mouth When You Eat or Drink
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