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• University of Washington’s Institute for Health Metrics and Evaluation
• World’s first and largest catalog of health related data:

• The Global Health Data Exchange
• Annual Global Burden of Disease
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• Nobel Prize in Chemistry (1954)  for 
the nature of the chemical bond

• Founder of quantum chemistry and 
molecular biology

• Reductionist thinking
• Founder of Orthomolecular Nutrition 

(1973), "pertaining to the right 
molecule". 

“By giving the body the right molecules in the 
right concentration, nutrients could be used 
by people to achieve better health and 
prolong life." 



• Monoamine hypothesis

• Neurovascular 

• Inflammation

• Oxidative stress

• HPA

• Gut-brain

• Neurogenesis



• Brain most sensitive organ to 
vascular insult

• Few warning signs of disease 
progression

• Insidious disease onset 
impacts cognition, behavior, 
emotions  



• Chronic innate neuroimmune system response

• Vascular

• Infection (pathogens, bacteria, viruses) 

• Traumatic brain injury

• Neurotoxins

• Association with depression

• 1/3 have ↑ inflammatory biomarkers

• cytokine tx ↑ risk of depression

• Inflammatory illness ↑ depression risk



• Inflammatory Diet
• High glycemic–load carbohydrates

• Processed foods

• Unbalanced omega-6 to omega-3 ratio

• AA, endotoxins, saturated fatty acids

• Anti-inflammatory diet
• Whole-food varied-plants (“dye-it”)

• Polyphenols 

• Antioxidants

• Fiber



• Reaction to stimulus that threatens 

physical or mental equilibrium 

• Stress and inflammation bidirectional 

• 😰→ 🔥→ ↑O2 → ROS → 😩

• Superior anti-oxidant production in plants



• Self-generated

•Precedes 80% depressive episodes

• Triggers inflammatory activity
• sympathetic nervous system
•hypothalamic-pituitary-adrenal

(HPA) axis



• Stress triggers cortisol
•Cortisol (anti-inflammatory) 

and cytokines balance
•Chronic stress ↓ cortisol 

receptor sensitivity
• inflammatory



• Landmark study1: “the brain retains the 
potential for self-renewal throughout 
life.”
• hippocampus 

• cortisol is neurotoxic
• ↓ hippocampal neurogenesis 

• Brains of the depressed ↓ hippocampal volume

• Antidepressants ↑neurogenesis in hippocampus 

1 Eriksson, P. Set al. (1998). Neurogenesis in the adult human hippocampus, 4(11), 1313-1317



• Microbiome impacts emotion and cognition

• Bidirectional communication 
• HPA axis
• vagus nerve
• enteric nervous system
• the immune system  

• Diet key factor
• low fat, high fiber
• ↓ pathobionts 
• > 10,000 gut microorganisms

• which to promote?



“there can be no abnormal 
function without a 
corresponding abnormal 
structure. Medical men have 
been willing to admit this 
fundamental law as it related 
to other organs in the body 
but not when applied to the 
brain and the mind.” 



• Challenges to study effect of diet on 
depression
• Measuring depression

• No gold standard for diagnosis

• Many cause/ types of depression

• Measuring Diet
• No gold standard

• Difficult to regulate 



“The current evidence from cross-sectional and 
prospective studies demonstrates clear and 
consistent associations between the risk for 
depression across countries, cultures, and age 
groups … from the impact of dietary components .”

“Increase your consumption of fruits, 
vegetables, legumes, wholegrain cereals, 
nuts, and seeds.”



“Adherence to a high-quality diet, was 
associated with a lower risk of depressive 
symptoms in a linear dose-response 
fashion.”

• 24 independent cohorts
• 1,959,217 person years



“The results suggest that adherence to 
diet quality scores such as the 
Mediterranean Diet and a ‘Pro-vegetarian 
Dietary Pattern’ , could be effective for the 
reduction of depression risk. “ 

10,000 participants
Physician’s clinical diagnosis of depression
Diets: Mediterranean and “Pro-Vegetarian Pattern”
Ten year time interval



“The vegetarian diet profile does not 
appear to adversely affect mood despite 
low intake of long-chain omega-3 fatty 
acids.”

“These results challenge what is 
known about the link between dietary 
fats and brain function and suggest 
an unrecognized benefit of vegetarian 
diets.”



“Restricting meat, fish, and poultry 
improved some domains of short-
term mood state in modern 
omnivores. “



“Participants in the (low-fat plant-
based) intervention reported ... 
improvements in physical 
functioning, mental health, vitality, 
and work productivity compared to 
the control group.”

• 18 week randomized controlled trial
• Low-fat vegan diet
• 10 GEICO corporate sites



”dietary improvement may provide an 
efficacious and accessible treatment strategy 
for the management of (depression)”





“The Adequate Intake (AI) for linoleic acid 
is based on the median intake in the 
United States (17 g/d for men and 12 g/d 
for women.)”

“An AI is set for α-linolenic acid based on 
median intake in the United States (1.6 
and 1.1 g/d for men and women, 
respectively.) “

Omega-6/Omega-3 = 11
“For all adults, the median intakes of EPA 
and DHA ranged from 4 to 7 and 5.2 to 
9.3 mg/d, respectively. ”

“when data are limited or conflicting, 
extra caution may be warranted in 
consuming levels significantly above that 
found in typical food-based diets.”

Institute of Medicine, Food and Nutrition Board. Dietary reference intakes for energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein, and amino acids 
(macronutrients). Washington, DC: National Academy Press; 2005. 



“The per capita consumption of 
soybean oil increased 1000-fold.”



Dietary LA and ALA



Dietary LA and ALA



Omega-6 to Omega-3 Ratio

6:3 = 10.7



LA and ALA from Leaf-based Diet

Leafy 
Greens

calories,      
1 cup

omega-3, 
mg, 1 cup

omega-6, 
mg, 1 cup

6 to 3 
ratio

cups, for 
2000 cal

omega-3 
in 2000 
cal, g/D

omega-6 
in 2000 
cal, g/D

Grape leaves 13 120 20.7 0.2 154 18 3

Spinach 6.9 41.4 7.8 0.2 290 12 2

Kale 33.5 121 92.4 0.8 60 7 6

Dandelion 24.7 24.2 144 6.0 81 2 12

Sweet 
potato 
leaves

12.3 7.4 39.5 5.3 163 1 6





“Increasing EPA and DHA has little or no effect on all-
cause deaths and cardiovascular events (high-quality 
evidence) and probably makes little or no difference to 
cardiovascular death, coronary deaths or events, 
stroke, or heart irregularities.”



Kane RL, et al. Comparative 
Effectiveness Review No. 188. 
(Prepared by the Minnesota Evidence-
based Practice Center) AHRQ 
Publication No. 17-EHC008-EF. 
Rockville, MD: Agency for Healthcare 
Research and Quality; March 2017. 

“We found no high-strength evidence for 
the effectiveness of any (omega-3 
supplementation) to delay or prevent 
age-related cognitive decline, MCI, 
and/or CATD.” 



“Our meta-analysis demonstrates 
.. non-significant benefit of 
omega-3 FAs for the treatment of 
MDD.”





“There is evidence that DHA 
synthesized from ALA can meet brain 
DHA requirements … estimated to be 
only 2.4–3.8 mg/day in humans.”



“The overall results from this 
study indicate that DHA synthesis 
from ALA in the rat may be 
sufficient to maintain brain DHA 
concentrations in the absence of 
dietary DHA consumption.”





• Essential in the diet of all living animals; terrestrial plants not need

• The most ancient and powerful antioxidant: I-⇌ 1/2 I2 + e-

• Most commonly preventable cause of mental retardation
• important for the maturation and function of the central nervous system1

• An association between hypothyroidism and depressive symptoms2

• More anxiety and agitation, but fewer severe symptoms such as suicidality  

• Could be an issue for vegans (no fish, no dairy, no added salt)

1 Sharlin DS, Gilbert ME, Taylor M, et al. The nature of the compensatory response to low thyroid hormone in the developing brain. J Neuroendocrinol 2010;22:153–65.
2 Kramer CK, von Mühlen D, Kritz-Silverstein D, et al. The association of thyroid stimulating hormone levels with cognitive function and depressed mood: The Rancho Bernardo study. J Nutr Health Aging 
2009;13:317–21. 



1Jacka, F. N., et al. (2009). Association between magnesium intake and depression and Australian and New Zealand Journal of Psychiatry, 43(1), 45-5 
2Banki, C. M., et al. (1986). Aminergic Studies and Cerebrospinal Fluid Cations in Suicide. Ann NY Acad Sci Annals of the New York Academy of Sciences, 487(1 
Psychobiology), 221-230 
3Siener R, Hesse A. Influence of a mixed and a vegetarian diet on urinary magnesium excretion and concentration. Br J Nutr. 1995;73:783–790. 

• There is an inverse relationship between dietary 
magnesium content and depression1

• Suicidal depression appears to be related to magnesium 
insufficiency2

• 68% of Americans do not consume the RDA
• Dietary fiber from fruits, vegetables, and grains decrease 

absorption3











“Lithium is an effective treatment for 
reducing the risk of suicide in people with 
mood disorders.”








