
U of Minn 

1967

I became an oral health detective! 

We are all oral health detectives! 

Why do gums bleed? Why do gums bleed?

Biofilm



Why do gums bleed?

Biofilm

Calculus 
a biofilm hotel

• outer epithelium 
• rete pegs 
• junctional epithelium 
• connective tissue  
• capillaries 
• bone 

Diagram  from  text:  Periodontal  Disease,  Page,  Schluger  and  Youdalis.  

Review of Histology

Infection 

& 

Inflammation
•Bacterial toxins from biofilm penetrate junctional epithelium 
•White blood cells are called to the area to fight the bacteria 
•Matrix metalloproteinases and cytokines are chemical machetes 
•Cytokines destroy healthy connective tissue and bone 

How do we go from biofilm to bleeding?



bacterial  endotoxins 
bacterial  antigens

Cytokine Storm

Blood vessel walls altered by 
periodontal disease

! Invade endothelial cells, trigger immune response

! Immunological Sounding
! Immune response to PD, activation of endothelial cells

! Transport of bacteria, activation of endothelial cells

! Auto-immune Reaction
! Bacteria elicit specific antibodies, react with host cells

Pathogen Trafficking

Microbial Invasion

Immunological Sounding 
activates endothelial cells

Auto-Immune Reaction 
bacteria elicit antibodies

Perio-Systemic Mechanisms

Cytokine Movement
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How many whole, viable 
bacteria enter the blood 
stream from the pocket?
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Microbial Invasion

Immunological Sounding 
activates endothelial cells

Auto-Immune Reaction 
bacteria elicit antibodies

Perio-Systemic Mechanisms

Cytokine Movement

How many whole, viable 
bacteria does it take to create 
an infection in another part of 

the body?

Polymerase Chain Reaction (PCR) 
Invented by Kary Mullis 

Nobel Prize in Chemistry - 1993

• PCR - photocopy the virus
• LSD was involved
• So was a talking fluorescent 

raccoon

Polymerase Chain Reaction (PCR) 
Invented by Kary Mullis 

Nobel Prize in Chemistry - 1993

Cycle Threshold (CT) Covid 19
• Early tests at 40 CT
• More accurate at 30CT (63% no 

long positive)
• Ideally at 25 to 30

SRP 

& 

Oral Hygiene



Periodontal Therapists 
Preventive Specialists

Brush & floss message is still strong

Concavities are Difficult to Reach



To my suprise, valuable 
research was covered 

up for my entire career!

In humans, adding two sugary drinks 
per day increased pocket depth 0.4mm  

Sugar is the reason gums bleed 

Cheraskin E, Ringsdorf WM Jr (1963). Gingival tenderness 
and carbohydrate metabolism. Am J Med Sci 246:727-733. 

Cheraskin E, Ringsdorf WM Jr, Setyaadmadja AT (1965). 
Periodontal pathosis in man. Effect of sucrose drinks upon 
sulcus depth. J Oral Ther Pharmacol 2:195-202.

“My research on coronary heart disease has 
convinced me beyond doubt that sugar plays a 

considerable part in this terrifying modern epidemic.”

Common Cause Theory 
Dr. John Yudkin

1972

RESEARCH:  The Common Cause Theory

1950-1960 

Excessive consumption of 
fermentable carbohydrates led 
first to dental diseases and then 
systemic diseases.  

RESEARCH:  The Common Cause Theory

1950-1960 

Dental disease was an alarm bell for future systemic disease.

The Common Cause Theory 
flour & sugar caused both dental & systemic diseases



The common cause is sugar

Topically, 
Sugar feeds supra and subgingival bacteria

Systemically, 
Sugar in crevicular fluid feeds subgingival bacteria 

Sugar weakens blood vessels, compromises 
mitochrondia producing oxidative stress, inflammation

Topical Effects of Sugar = Caries & Periodontitis 
By Feeding the Bacteria

Dr. Robert Lustig - the connection is sugar

Dr. Weston Price

1930s traveled the world to discover 
how nutrition impacted dental caries 

1939 published his book:  Nutrition and 
Physical Degeneration 

He concluded that the western diet led 
to oral/systemic disease

Dr. Weston Price
Dr. Weston Price 

After Parents Adopted a Western Diet



A diet high in sugar leads to mouth 
breathing to exhale excessive carbon 
dioxide. 

More than 50% of kids today are mouth 
breathers.

Mouth breathing leads to a high, narrow 
vaulted palate; crooked teeth; ADHD; 
bed wetting; asthma; snoring, etc. 

2009 - Stone Age Diet - Switzerland 

10 subjects in a controlled Stone Age environment 

Provided a small supply of whole grain barley, wheat and spelt, some 
salt, herbs, honey, milk and meat from domestic goats and hens. 

Not enough food for the 4 week study 

They foraged for berries, 
edible plants and fishing   

2009  -  Stone  Age  Diet  

• No  oral  hygiene  products  or  tools 

• Stone  Age  clothes,  tools  and  huts 

• Filmed  for  a  TV  special 

• Sports  medicine  physicians  monitored 

• Dental  examinations  before  and  after 

2009 - Stone Age Diet 

• Plaque increased, as expected 

• Surprised by reduction in gingivitis & probing depths  

• Bleeding upon probing reduced from 35% to 13%  

• Bacteria changed to a balance favoring health rather than disease 

2009 - Stone Age Diet 

• Plaque increased, as expected 

• Surprised by reduction in gingivitis & probing depths  

• Bleeding upon probing reduced from 35% to 13%  

• Bacteria changed to a balance favoring health rather than disease

Hunter/gatherers  did  not  feed  their oral  bacteria 
sugar,  so no  oral hygiene was needed      



The sugar industry was not happy with these findings Message from the sugar industry:  Saturated fat made 
you fat and caused heart disease

No scientific evidence for this theory

Research using rabbits beginning in 1908 in Russia 
connected dietary cholesterol and fat with 

heart disease

Does anyone see a problem with this?

Does anyone see a problem with this?

MYTH:  eating saturated fats raises blood cholesterol 

There’s no connection between dietary fat/cholesterol 
and blood levels of cholesterol 

The body makes cholesterol out of protein, not fat 



In 2009, Cristin Kearns, DDS 
 uncovered sugar industry papers from the 1950s-1980s 

She gave up dentistry to become an investigative 
journalist, historian and health researcher at UCSF

Big Sugar worked to influence 
journalists, scientists, regulator 

and clinicians 

1967,  three  Harvard  Medical  School  
researchers  were  paid  ($50,000.00)  
by  the  sugar  industry  to  write  
literature  reviews  that  focused  on  fat  
as  the  cause  of  heart  disease  rather  
than  sugar.  Published in the NEJM. 

Stanton Glantz, a professor of medicine at U.C.S.F., author of the 2016 JAMA 
Internal Medicine article that documented sugar industry efforts to minimize the 
link between sugar and heart disease. 

He was a scientist, who studied 
business, political science, zoology 
and oceanography.  He researched 
starvation, created K-rations for the 
military and with his wife, popularized 
the Mediterranean Diet.

Ancel Keys, 1904-2004

He was paid by the sugar industry

Ancel Keys cheated! 
He selected data from only 6/7 countries to 

create a linear relationship.

Data was collected 
from 22 countries!

Ancel Keys cheated!  He selected data from only 6 countries 
to create a linear relationship.

Masai - S Kenya 
Inuit - Arctic  
Rendille - NE Kenya 
Todelau - S Pacific

Saturated Fats - no link to heart disease - simple structure 

Trans Fats - from seeds - linked to increased death from heart disease



The Low Fat (high sugar) Diet receives World Wide Backing! Ancel Keys and others were responsible for the 
USDA Food Pyramid

MYTH:  Saturated fat made you fat and 
caused heart disease

Keys postulated that fats cause systemic disease, thus advocating a 
diet high in fermentable carbohydrates instead.  The Low-Fat Diet. 

•  

Based  on  the  Low  Fat  Diet  

•  No more steak, bacon, butter, eggs or cheese 

•  Take fat out of processed food and add sugar

Increase in obesity and overweight Increase in high fructose corn syrup consumption



The Lancet - 29th August 2017

Dehghan, M., et al. (2017) Associations of fats and carbohydrate intake with 
cardiovascular disease and mortality in 18 countries from five continents (PURE): a 

prospective cohort study. The Lancet, 390, 821-912.

• High carbohydrate intake associated with higher risk of total mortality 
• Total fat and types of fat were related to lower total mortality  
• Total fat and types of fat were not associated with cardiovascular disease 
• Saturated fat had an inverse association with stroke  
• Global dietary guidelines should be reconsidered in light of these findings

Dr. Yudkin observed that “sugar (fructose) is processed in the liver, 
where it turns to fat, before entering the bloodstream.”

Sugar-Heart Hypothesis

Keys responded to Yudkin’s observations.

“A mountain of nonsense”

 “Propaganda for the meat and dairy industries”

The British Sugar Bureau called Yudkin’s book “Science Fiction”

In 1970 Keys published the 6 Country Study which  
supposedly ‘proved’ that fat was the cause of heart disease 

In 1971 Professor John Yudkin was ‘retired’ from his post at Queen Elizabeth 
College. The college hired a fully committed supporter of the fat hypothesis to 

replace him. A small room in a separate building was found for Yudkin.

He bullied other professionals.

Not only did Ancel Keys cheat on the research, 
he was a bully!

To Keys, dental disease was simply a necessary side 
effect for the greater good of preventing heart disease 
by decreasing fats and increasing sugars.

Dental disease was considered a local infection to be 

treated/prevented with fluoride, OHI, filings, sealants, etc.  

Saturated fat made you fat and 
caused heart disease



From Keys perspective, fermentable 
carbohydrates were no longer considered the 

cause of heart disease. 

To Keys - Sugar was good!

From then on, research conclusions focused on 
brushing, flossing, fluoride and restorative 

dentistry - not on sugar! 

Mechanical disruption which, you are already experts at, has 
been the focus of prevention activities - not sugar talk! From Keys perspective - Fat was the cause!

Saturated fat made you fat and 
caused heart disease

Research Did Not Support This Theory

We can’t talk about oral-systemic links without 
talking about sugar

We are learning about the systemic effects.

Sugar is the cause of many diseases.



Dr. Robert Lustig - the connection is sugar

Mitochondria
•Use sugar and oxygen to generate 
energy for the cell 

•Energy stored as chemical bonds   

•With too much “sugar” there is an 
increase in oxidative stress which 
leads to inflammation 

Not just one mitochondria per cell, but as many as 2,000 in each liver cell

Bleeding is not normal — It’s a sign of infection

Too much sugar in the 
blood stream damages 

blood vessels. 

Endothelial cells take in 
too much glucose - 
causing damage 

Bleeding is not normal — It’s a sign of infection

Sugars in the blood stream 
bond with protein or fat 
producing advanced 

glycation end-products 
(AGE) 

Fructose produces 10 X the 
AGEs compared to glucose

Oxidative Stress

Sugar is the Cause

Would you agree, to prevent gingival bleeding, 
we need to eliminate added sugar from our diet?



12 oz Coke contains  
9 teaspoons of HFCS 

38 grams of added sugar 

Women - 6 teaspoons, 25 grams 
Men - 9 teaspoons, 38 grams 

Children - 3-6 teaspoons, 12-24 grams

Where to start?

Talk to patients about their favorite drinks

Where to start?

Talk to patients about their favorite drinks

Encourage drinking more water

1972 Common Cause Theory: sugar 
causes oral and systemic disease

1965 Sugary drinks increase sulcus depth

1939 Western diet impacts oral and 
systemic heath

2009 Caveman diet:  change balance 
of bacteria = reduced bleeding

Today - sugar causes 
bleeding gums
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Learn more about sugar and fat
• The Big Fat Surprise, Nina Teicholz 

• Why We Get Fat, Gary Taubes 

• The Great Cholesterol Con, Malcolm Kendrick 

• Youtube:  “Sugar: The Bitter Truth,” Dr. Robert Lustig 
“The Skinny on Obesity,” http://www.uctv.tv/skinny-on-
obesity and Metabolical, new book just released. 

• Journal of Dental Research, Phillipe Hujoel, 2009 
 


