
«We shall not 
cease from 

exploration, and 
the end of all our 
exploring will be 
to arrive where 
we started and 
know the place 

for the first time»  
Thomas Stearns Eliot 



Anatomy 

Centrifugal Dentinal Fluid Flow 

Enamel 

Dentin 





Embryology 
Teeth, except for the enamel, 
are formed by NEURAL CREST 
cells, like  Neurons, Neuroglia, 
Melanocytes and most of the  
Diffuse Neuroendocrine System. 
 



Historical overview 
•Australopiths: 3.5 
million years ago 

 

 

•Homo Erectus: 1.9 
million years ago 

 LUCY 



•Seeds 
•Ordure 
•Metal dust 
•Fasts 
•Phlebotomies 
•Laxatives 

 



WHAT WERE 
BELIEVED TO BE THE 
CAUSES OF DENTAL  

CARIES? 



«IN THE BEGINNING WAS THE WOR..    » 

Assyro-Babylonians, Ancient China, Hippocrates, 
Galen and Avicenna mentioned the «Worm that 
eats the tooth away». 
 The invention of the microscope in 
1600 put an end to this myth. 

M 



• In the 19th century, Bridgeman and Chase, 
enunciated the electrochemical theory and 
compared the mouth to a battery, whose positive 
poles were the crowns, the negative poles were 
the roots and the adjacent tissues and the 
conductor was saliva. According to their theory, in 
pathological conditions, an electrolytic process 
could separate calcium from crowns, moving it to 
roots and forming tartar.    

 

• Leber and Rottenstein discovered a 
parasitic plant, Leptothrix Buccalis, 
whose dentinal tubules were filled with 
filaments that colonized decalcificated 
enamel and dentin and contributed to 
the invasion of acids and to tooth decay.  



 In the 19th century, two movements 
tried to overcome Vitalism: 

• French systemic physiology that focused on 
individual internal dynamics. Bichat 

 

• German, reductionist, physical and chemical 
mechanistic physiology. Virchow 

 

Cooperation between universities and the 
new German chemical industry. 
Pharmacological research 

 

• Pasteur discovered that bacteria caused 
diseases.  



• The problem, 
bacteria, was 
outside and these 
external attackers 
had to be 
eliminated. Any 
disease had to be 
eradicated from 
the body – even by 
force. The bad part 
had to be 
amputated, 
operated, treated 
with drugs, 
radiations, etc.  

Since the problem was not inside, medicine 
stopped focusing on the individual and on the 

need to restore inner equilibrium with 
natural methods.  



(1853-1907) 





In 1927 he confuted Miller’s Theory and stated that host’s 
“features” had a greater influence on tooth decay than 
external factors. 

Many catabolic processes, related to individual internal 
factors (endocrine and circulatory alterations, vitamin and 
nutritional deficiencies, intoxications, stress, genetics, etc.) 
cause a lower resistance of tissues that are exposed to oral 
cavity microbes.   

Arturo Beretta (1886-1941), Professor of Dentistry in 
Bologna and Milan. Over 100 publications 

The Trophomicrobic Theory was not successful. 



• Albert Schatz (1920-2005), co-discoverer 
of Streptomycin 

• Acid and basic molecules with enzymatic 
activity produced by the host chelate 
enamel and dentine proteins, forming 
clusters with calcium that lead to the 
decay of tooth structure. 

• Schatz’s Theory was set aside in favor of 
that of Miller, which was easier, more 
simple and consistent with the «chemical 
war».  



CHALLENGE TO THE PARADIGM 
• After twenty or more years of no cavities, some people 

randomly start to have them again. (Sutton, 2006) 

• Some people with unclean mouths and high-sugar diets have 
no cavities, whereas some people with very clean mouths get 
dental caries. (Smith, 1990) 

• Why does dental caries attack only a specific tooth area that 
differs from person to person?  

• Why are only some teeth affected by tooth decay? (Montaud, 
2009) 

• Why does caries affect only two symmetrical teeth on the 
sides of the mouth? Do bacteria prefer specific areas? 
(Montaud, 2009) 

• Why doesn’t caries form in all the areas where plaque builds 
up? Why does this tendency differ from tooth to tooth and 
from person to person?    



When the Dentinal Fluid Flow was decreased 
in rats with a saccharose diet, caries 
formation increased. When the Flow was 
increased, caries decreased.  

Sugar had a systemic, not a local, action on the diet. 

High-saccharose diets can halt or divert the direction 
of the Flow. 
 



• 1968: The existence of HPEA was hypothesized. 

• 1980: Isolation of Parotid Hormone 

• 1986: Isolation of Hypothalamic Releasing Factor 

• 1993: The existence of HPEA was proved. 

• 2005: Synthesis of the Parotid Hormone  its 
action on the Dentinal Fluid Flow was proved. 









Are stress and caries related? 



 

• In 1728, in the first textbook of 
Dentistry, Pierre Fauchard 
stated that “passions can be 
identified as the internal cause 
of dental disease…”. 

 

• In the late 1950s, the Professor 
from the Loma Linda 
University Ralph. R. Steinman 
found a stress-induced 
increase of caries in rats 
confined in narrow cages. 

 



• In the 1950s, the researcher 
from the University of 
California, Newton W. Mellars, 
stated that emotional stress 
could lead to vascular changes 
in the pulp that could weaken 
immune defenses and facilitate 
bacterial colonization.  

• In 1954, one of the founders of 
Psychosomatics, the Canadian 
Bernard Raginsky, found 
evidence that rampant caries 
fully responded to adequate 
psychotherapy.  

 



The Australian Philip Sutton administered some questionnaires to a group 
of patients in 1960 and found that 96 % of patients with tooth decay had 
recently experienced serious mental stress.  

Between the 1960s and the 1980s, he conducted important studies on 
thousands of people from different racial groups and professions that 
revealed a relationship between stress and dental caries.   

Today’s education programs and clinical practice don’t take into 
consideration his studies and evidences. 

He even determined the interval between stress stimulus and the first 
appearance of caries, which was less than one month.    



Their study confirms the relationship between stress (electric 
shock for 26 days) and the formation of caries in rats exposed to 
stress compared to the control group. 

Interestingly, higher levels of caries were found in the group of 
rats that were housed with other rats in noisy cages exposed to 
sound stimuli, compared to the group that was housed in quiet 
and silent cages.  

This finding is extremely important as it reveals that the intimate 
environment, the house (nest or bed), plays  a key role in the 
adaptation to external stress or even high-stress situations.  



Once again, thank you, poor rats, 
for your important contribution to 

this study… 
•No cariogenic diet 

•Electric-stress-induced stress 

•Formation of caries 
 



•522 elementary school Japanese 
children (Shimura 1983). Higher 
levels of caries in children with 
higher levels of anxiety. 
“Explosive” and “elusive” 
personalities were the most 
prone to caries. 

•A Finnish study on 194 political 
refugees from South Africa and 
living in Tanzania revealed strong 
relationships between caries, 
perceived stress and stressful 
events (Honkala 1992). 

 



                           Caregivers 
• Caregivers: those that take care of a sick or 

disabled member of their family, but even a 
mother who takes care of her child.  

• They are often included in trials as they are 
exposed to chronic stress. 

• A study on 150 American children between 
the ages of 1 and 3 revealed higher rates of 
rampant caries in the children with highly-
stressed caregivers. The child’s stress is the 
hidden element. (Quinonez, 2001) 

• A study on 800 Indian children between the 
ages of 4 and 5 revealed a relationship 
between parents’ high stress levels and the 
increase of children’s caries. (Menon, 2012) 



ACE: Adverse Childhood Experiences 
• Parents’ divorce 

• Imprisonment 

• Domestic violence 

• Neighborhood violence 

• Alcohol and drug abuse  

• Mental illness 

• Financial issues 

• A recent study from the Florida 
University revealed that the 
exposition to one ACE increases the 
incidence of caries in children and 
teenagers. Three ACEs double the 
probability of having carious lesions 
(Brigth, 2014) 



Low Socioeconomic Levels 
• California University; 98 children 

(Boyce 2010) 

• Low socioeconomic status: high 
levels of basal cortisol and high 
rates of caries 

• High rates of mutans and 
lactobacilli 



Predisposing Personality Traits 

• New Zealand (Thomson, 2011) 

• Study on emotionally positive, 
emotionally negative and 
emotionally obligated people 

• Emotionally negative people, easily 
stressed and anguished, prone to  
anxiety and anger and pessimist, 
were more predisposed to caries. 



UNIVERSITY STUDENTS 
• Mexican Universities. (Meija 

Rubalcava, 2012). Academic stress 
was found in 73 students between 
the ages of 18 and 22 that were 
about to take an exam.  

• 6 months of evaluation 

• Caries risk rates were 4564 times 
higher in students with medium 
and high stress levels compared to 
the students with low stress levels.  

• The caries risk rates were higher in 
18 year-old students compared to 
22-year-old students.  



 

Blood Glucose  and 
Oxidative Stress 



• The increase of sugar levels in blood 
and stress, including psychosocial 
stress, increases the metabolism of 
hypothalamic mitochondria, 
producing oxidative free radicals 
(ROS=Reactive Oxygen Species)  

• This process inhibits the  
Hypothalamic Releasing Factor, 
leading to the downregulated 
production of Parotid Hormone and, 
consequently, halts Dentinal Fluid 
Flow, increasing the risk of dental 
caries. 

• Antioxidants re-activate the Dentinal 
Fluid Flow.  

Radiations 

Smoke 

Metabolism 

Inflammation of ions 

White Blood Cells 

Pollution 

Formation of Free Radicals 

Radiations 

Metabolism 

Smoke 

UV 
Rays 

DNA damage 



MATRIX METALLOPROTEINASES 

These enzymes produced by 
the host degrade collagen. 
After the irritating stimulus, 
they destroy Dentin collagen, 
preserving the acids produced 
by bacteria.  

Beretta and Schatz were right!! 



SALIVA IgA play a key role in immune protection.  
  
HPA excessive activation increases salivary CORTISOL levels with  
immunosuppressive effects, leading to bacterial growth and  
colonization. 

The increase of CATECHOLAMINES due to the activation the stress 
axis decreases the salivary flow. This process results in reduced 
self-cleansing, buffer and oxidoreductive capacities, increasing 
caries risk.  


