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Indigenous Peoples in NY State

New York and 

Michigan have the 

largest indigenous 

populations east of 

the Mississippi 

River.  Niagara 

Falls has a higher 

percentage of 

Native American 

than any city east 

of the Mississippi.  

More than 2,000 

American Indians 

live in Buffalo 

proper. 



Outline 

1. A brief  discussion of  the concept of  

health inequities using rheumatic 

diseases in indigenous populations as an 

example.

2. The Adverse Childhood Experiences (ACE) 

study and how it informs our 

understanding of  health inequities.

3. Biological considerations: effects of  

stress and chronic disease. 

4. Effects of  dietary changes and altered 

microbiome.  



Part 1:
Rheumatic Disease Rates in Indigenous 

North American People



Health Inequities: Rates of Systemic 

Lupus in Native Americans
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Note that indigenous SLE rates exceed all other groups….contrary to what the textbooks say. 



RA in Indigenous Communities
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Part II

The link between health inequities and 

childhood experiences 



Adverse Childhood Experiences:
Where Physical Health and Community Health Are Joined

1. Recurrent 

physical or 

emotional abuse.       

2. Sexual abuse.               

3.  ETOH or 

other substance 

abuser in the 

home.                              

4.  Incarcerated 

household 

member.                                      

5. Someone who 

is chronically 

depressed, 

suicidal, or 

otherwise 

mentally ill.                                                              

6. Mother being 

treated violently.

7. One or no 

parents.

8. Emotional or 

physical neglect.



Dr. Donald Warne

University of  North Dakota



ACE Scores and Rheumatic Disease Risk

From Dube et al Psychosom Med 2009; 7: 243-250.



ACEs and Lupus Severity

Data from Trupin et al, abstract #1968 presented at the American College of  

Rheumatology annual meeting Washington, DC, November 14, 2016. 



Epigenetics: Genes and Environment



Epigenetics-Definition 

Alterations to DNA or 

its associated 

proteins that do not 

change the actual 

coding sequence of 

the DNA but which 

may have effects on 

DNA function.  



Epigenetic Alterations



Regulation of  Transcription



Importance of  Epigenetic Changes:
The Key to “Gene-Environment Interactions” ? 

1. Can be environmentally-

induced (e.g., by diet, stress 

hormones, etc)

2. Can be passed on trans-

generationally.



Epigenetics and Behavior

Dias BG and Ressler K, Nature Neurosci 2014; 17: 89



Epigenetics and Behavior:

Brain Rewiring

Dias BG and Ressler K, Nature Neurosci 2014; 17: 89

Beta galactosidase staining of select olfactory regions: F1 offspring   



Epigenetics and Behavior: Methylation of  Olfr51



Transgenerational Epigenetic 

Inheritance
No Longer Controversy



Part III: Environmental Effects on Health and 

Disease
And the molecular basis of  social determinants of  health



Dietary Changes During Transitions to 

Reservations



Disparities in Nutrition Sources for Native 

American Youth lead to Metabolic Disease



Microbiome Differences in Oklahoma Natives



Gut Microbes and Rheumatoid Arthritis
The Mucosal Origins Hypothesis

Holers et al, 2018



ACPA Antibodies Targeting 

Lachnospiraceae/Ruminococcaceae



Ruminococcaceae isolated from a human a 

target for ACPA binding and pro-inflammatory 

human T cell responses



Ruminococcaceae Incites Arthritis in Mice



Ruminococcaceae Incites Arthritis in Mice



Ruminococcaceae Incites Proinflammatory T 

cells in mice and autoantibody development



Ruminococcaceae isolate 7 detectable in 

people with and at-risk for RA



What could this mean in the context of  

rheumatologic health disparities?

1. Ruminococcaceae isolate 7 may play an important role in the stimulation of  

arthritis

2.  This strain of  Ruminococcaceae has only been detected in the feces of  people     

with or at-risk for the development of  RA

3.  Some Native American populations have higher amounts of  Ruminococcaceae 

in their microbiomes



Conclusions

Chronic diseases in indigenous North Americans, 

including adult diseases with pediatric origins, can 

only be understood in the context of the complex 

historical experiences and ongoing community 

challenges faced by indigenous peoples.  



Thanks to Dr. Don Warne for this slide. 
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