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M1 and M2 Macrophages and 
Immune Balance 

 



Metabolic Inflammation and the 
Cytokine Cascade 



 Hepatic Kupffer Cell Activation, 
Cytokines and Metabolic 
Inflammation 



JAMA. 2004;292:490-495 

Osteoporosis 

Rheumatoid Arthritis 

Coronary Heart Disease 

Think Shared Common Mechanism 



What is the Source of the 
Chronic Inflammation? 



Endotoxin, Inflammation, and 
Mitochondrial Uncoupling 



4 Types of Pattern Recognition 
Receptors 

 



Specific gut microbiota derived compounds are able 

to trigger metabolic inflammation 

Cani et al Diabetes 2007 

Adapted from 

? 



  Gut microbiota from lean 
animals transplanted to 
fat animals confer 
altered gene expression 
associated with lean 
phenotype of a low fat, 
high fiber diet 

 Effect is NOT due to 
decreased calorie release 
from lean microbiota, 
but metabolic influence 

 Science 2013; 341: 1079 
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Example of Species Diversity  
in the Gut Microbiome 
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Relative Evaluation of  
Microbiome Species Diversity 



Role of Specific Nutrients on 
Humoral Immunity 

Vitamin A, Zinc, Folate, 
B12, Vitamin C , 
Vitamin D 

Nature Medicine 2015; 21: 709-717 



Development of GALT immune 
Function 



Phytochemical Regulation 
of Neuroendocrineimmune 

Networks 
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Food is Much More than We Thought for the 
Previous 100 years in the Western World 



 



The Sirtuin-Histone 
Deacetylase Story 

Upregulation of Sirtuin Activity by 
Specific Phytochemicals 



Sirtuins as Regulators of  
Gene Expression 

 



Foods and Phytochemicals that Influence 
Genome Methylation and Sirutins 

 



Example of How 
Phytochemicals Influence 

the Endocrine System 



Elizabeth Rogan, Ph.D. 
Phytochemicals and Estrogen Metabolism 
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17-beta estradiol Estrone 

Estriol 
2-Hydroxyestradiol 

Family of 
Estrogens 

Methylation 
Site 



4-Hydroxyestradiol 

Catechol Estrogen 
(DNA reactive) 



The metabolism of Estradiol 

Methylation 



                                           

 

Surh Y-J, (2003) Nature Reviews Cancer. 2003;3:768-780.  

Bioactive 
Phytochemical 
Components 
Modulating 
Estrogen 



Indole-3 Carbinol Intervention and the Risk 
to Cervical Cancer 

• Gynecol Oncol. 2000 Aug;78(2):123-9. 
• Placebo-controlled trial of indole-3-carbinol in the 

treatment of CIN 

• “Thirty patients with biopsy proven CIN II-III were 
randomized to receive placebo or 200, or 400 mg/day I-3-C 
administered orally for 12 weeks”. 

•  “None (0 of 10) of the patients in the placebo group had 
complete regression of CIN. In contrast 4 of 8 patients in 
the 200 mg/day arm and 4 of 9 patients in the 400 mg/day 
arm had complete regression based on their 12-week 
biopsy”.  



Nutrition and Phytochemicals for 
Dementia Neuroendocrineimmune 
Treatment 
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The Nutrition Connection to the Neuroendocrineimmune Network 

Synbiotics 

Anti- 

Inflammatory 

Phytos 

Exercise ,Cold,T3   

Low satd 

fat, Low 

glycemic, 

N-3  

Reduce POPs, antigens 


