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With Age, Comes the Risk for Chronic Diseases

Adapted from Dillin A, Gottschling DE, Nystrom T. Curr Opin Cell Biol 2014; 26: 107–112; and from 
William MacNee, Roberto A. Rabinovich, Gourab Choudhury, European Respiratory Journal 2014 44: 1332-1352

The force of senescence (a natural process) leads to increased risk for chronic diseases



Metabolic  
Dis eas e

Optimal Health 

Cancer
Preven tion
& In terven tion

Cognition Inflammation
& Immune Function

Fra ilty

Res ilience

Neurodegenera tion



4

Enhanced

Optimal

Prevention

Essential 
Health



Is There a Way to Bridge the Gap 
Between Lifespan and Healthspan?

Helping you live better 
longer…



Improving Healthspan

http://wohp.wysong.net/curve-graph.jpg



Diet Directly Influences Many of the “Big 
Five” Risk Factors to Healthspan
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Nutrient influence on healthy aging is 
being extensively studied in humans 
and in many animal models of aging 



Those with an HEI of >80 (17% of the total) had fewer cardiovascular events, cancers, 
and diabetes than those with a poor HEI

Monitored over 13 year period

For Older Adults at 
least 65 years old 
at start:

Food Quality Matters for Healthy Aging!

Benefits of a quality (high HEI) vs. a poor diet (low HEI)

• 37% decrease in mortality incidence

• Lower mortality correlated with lower incidence of 
cardiovascular diseases, diabetes,  and cancers 

Quantification of disease 
incidence and mortality

Health
assessment

Diet
assessment



Quality Foods Also Supply Vitamins and Minerals Too!

 Metabolism
 Energy
 Antioxidants
 Blood clotting
 Immune response

Results from the National Health and Nutrition Examination Survey (NHANES) 2003-2006:
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But even a high-quality diet isn’t
absolute assurance of an adequate intake
of certain vitamins and minerals



Nutrient Shortfalls -People Experience Micronutrient Deficiencies 
Especially as we Age

Mg2+

Bioenergetics; blood pressure; cognition

Vit. B6

Bioenergetics; amino acid homeostasis

Ca2+ Bone health
Vit. D Bone health; immune function

Vit. C

Antioxidant; wound healing

Vit. B12

Hematopoiesis; cognition
Vit. E

Membrane antioxidant

Folate

Nerve conduction; bioenergeticsVit. B6

Zn2+

Mg2+

 Anemia
 Immune Senescence
 ”Inflamm-aging”
 Bioenergetic deficits

 Neuro-cognitive diseases
 Chronic infections
 Frailty syndromes
 Osteoporosis





https://lpi.oregonstate.edu/mic/health-disease/immunity-in-brief

https://lpi.oregonstate.edu/mic/health-disease/immunity-in-brief


https://atlasofscience.org/the-aged-immune-system-in-multiple-sclerosis-focus-on-b-cells/

Aging is associated with compromised 
immune system

 Increased susceptibility to infectious 
diseases

 Reduced vaccine efficacy

 Increased chronic inflammation
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Eggersdorf et al (2022), Advances in Nutrition



Aging is associated with reduced zinc 
status

• Prevalence of inadequate zinc 
intake is higher in older adults

• Possible age-related changes 
in absorption and/or retention



ZINC is critical for each of these functions!



Dietary zinc supplementation reduces 
age-associated inflammation
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Challenge #1 – Identifying markers of 
nutrient status:  example zinc deficiency

Day       1             13                                           56                            83

Zinc Adequate Zinc Depleted Zinc Adequate

Zinc Levels



No change in plasma zinc!
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But lack of zinc does cause some 
functional changes…
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Fantacone ML,  et. al. Nutrients 2020 Aug 14;12(8):2447. doi: 10.3390/nu12082447 



MultiVitamin/MultiMineral Older Adult Study

• Relatively healthy population of men and women
• 55-75 years of age
• Vitamin D > 25ng/dl
• Daily MVM supplement for 12 weeks

• Cold symptoms assessed by Wisconsin Upper Respiratory Symptom 
Survey
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Redoxon®
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Fantacone ML,  et. al. Nutrients 2020 Aug 14;12(8):2447. doi: 10.3390/nu12082447 



MVM supplementation decreased self-
reported Illness

Fantacone ML,  et. al. Nutrients 2020 Aug 14;12(8):2447. doi: 10.3390/nu12082447 



MVM supplementation in older adults

• Healthy population of older men
• All above the age of 67
• Generally healthy diet, tended to be active
• 6 month intervention

• Some inadequacies, but more suboptimal blood nutrients biomarkers
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Supplementary Table 1.  Active Ingredients in Centrum Silver Men’s Formula 

Nutrient 
Amount  
Per Tablet 

% Daily  
Value 

Nutrient 
Amount  
Per Tablet 

% Daily  
Value 

Vitamin A 1050 mcg1 117% Calcium 210 mg 16% 

Vitamin C 120 mg 133% Phosphorus 20 mg 2% 

Vitamin D 25 mcg 125% Iodine 150 mcg 100% 

Vitamin E ?-40-? mcg 200% Magnesium 75 mg 18% 

Vitamin K 60 mcg 50% Zinc 15 mg 100% 

Thiamin 1.5 mg 125% Selenium 21 mcg 38% 

Riboflavin 1.7 mg 131% Copper 0.5 mg 56% 

Niacin 20 mg 125% Manganese 4 mg 174% 

Vitamin B6 6 mg 353% Chromium 60 mcg 171% 

Folate 300 mcg 125% Molybdenum 50 mcg 111% 

Vitamin B12 100 mcg 4167% Chloride 72 mg 3% 

Biotin 30 mcg 100% Potassium 80 mg 2% 
Pantothenic 
Acid 

10 mg 200% Nickel 5 mcg -2 

Lutein 300 mcg -2 Silicon 2 mg -2 

Lycopene 600 mcg -2 Vanadium 10 mcg -2 
129% of the Daily Value for vitamin A is present as β-carotene 
2Daily Value not established for these factors 
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Estimated Micronutrient Intakes for Study Participants

Micronutrient Average Intake % below RDA

Vitamin D 8.4 ± 4.7 µg 100%

Vitamin E 12.3 ± 3.0 mg 79% 

Choline 424 ± 116 mg 85% 

Potassium 4092 ± 941 mg 76%

Calcium 1464 ± 521 mg 33%

Magnesium 466 ± 102 mg 33%

Vitamin A 1307 ± 607 mg RAE 21%

Vitamin C 149 ± 62 mg 15%

Pantothenic Acid 7.4 ± 1.9 mg 12%

Vitamin B12 7.4 ± 3.4 mcg 12%

Zinc 15.1 ± 3.8 mg 9%

Folate 727 ± 288 mg 6%

Selenium 122 ± 35 mcg 3%



Changes in blood micronutrient concentrations



Stem cell 
decline

Cell 
senescence

Redox & 
oxidative 

stress

Ferroptosis/
apoptosis
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aging

Bioenergetic 
decline

Mitochondrial Decay in Aging & Age-related Diseases

Mitochondrial
decay

Micronutrients

Mitochondria



What is holding us back 
in realizing optimal health as we age?

• Need for better biomarkers of nutrient status

• Need for better biomarkers of healthspan and optimal health

• It’s COMPLICATED!!  
• Precision Nutrition and Health

32



ONE SIZE DOES 
NOT FIT ALL

Precision 
Health

COLLABORATION
INTEGRATION



Personalized Health - The Human Microbiome
o The microbiome is an umbrella term for the community of microbes which 

live on and in us
oA growing body of evidence implicates the gut microbiome as playing an 

intimate role in human health 

8



The Microbiome Determines Bioactivity
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“Optimum nutrition is the
medicine of tomorrow.”

-Linus Carl Pauling





Micronutrient Information Center
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• 1.5+ million users from 230 countries
• Three languages: English, Spanish, and Japanese
• One of the most visited sites at Oregon State University
• Most popular articles: Essential Fatty Acids, 

Glycemic Index, and Vitamin C

Nutrient Flashcards 
& Infographics

Dietary Reference
Tables

Biochemical pathways
& Function

https://lpi.oregonstate.edu/MIC

https://lpi.oregonstate.edu/MIC


Find out more!
• Subscribe to our newsletter and email updates

• Check out the Micronutrient Information Center 

and the LPI Webinar Series

All this and more at:
lpi.oregonstate.edu

https://lpi.oregonstate.edu/




Our research and outreach efforts would not be possible without 

generous support from our donors.

You can support the Institute today at: lpi.pub/GiveToLPI

IN SUPPORT OF OPTIMUM HEALTH

http://lpi.pub/GiveToLPI
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