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OBJECTIVES

u Understand the biochemical basis of inflammation in our body and 
how it is a source of chronic illness.

u Identify key phytonutrients and foods that can be used to fight 
chronic inflammation.

u Identify a Whole Foods approach for the health of mind and mood 
based on the components needed to fight inflammation.



INFLAMMATION: 
How much is too much?



What is chronic inflammation?
In Latin, inflammatio means “setting on fire”

u Claudio Franceschi, Judith Campisi; Chronic Inflammation (Inflammaging) and Its Potential Contribution to Age-Associated Diseases, The Journals of Gerontology: Series A, Volume 69, Issue Suppl_1, 1 June 2014, 
Pages S4–S9.

u Haapakoski et al. Cumulative meta-analysis of interleukins 6 and 1β, tumour necrosis factor α and C-reactive protein in patients with major depressive disorder. Brain, Behavior, and Immunity, Vol 49, October 
2015, Pages 206-215

u Danesh J, Whincup P, Walker M, et al. Low grade inflammation and coronary heart disease: prospective study and updated meta-analyses. BMJ : British Medical Journal. 2000;321(7255):199-204

u Cefalu WT. Inflammation, Insulin Resistance, and Type 2 Diabetes: Back to the Future? Diabetes. 2009;58(2):307-308. doi:10.2337/db08-1656.



Causes of chronic inflammation

u Stress and childhood trauma
u Low fiber, high glycemic, processed diet
u Sedentary lifestyle
u Obesity
u Gut permeability
u Smoking
u Atopic disorders
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Berk et al. So depression is an inflammatory disease, but where does the 
inflammation come from? BMC Medicine201311











Wolburg et al. Actions of the blood–brain barrier: development, composition and regulation. Vascular Phamacology, Vol 38, Issue 6, June 
2002, Pages 323-337.

Block et al. Microglia and inflammation-mediated neurodegeneration: Multiple triggers with a common mechanism. Progress in 
Neurobiology, Vol 76, Issue 2, June 2005, Pages 77-98



Fasano A. Physiological, Pathological, and Therapeutic Implications of Zonulin-Mediated Intestinal Barrier Modulation : Living Life on the Edge of the Wall. The American Journal of 
Pathology. 2008;173(5):1243-1252. doi:10.2353/ajpath.2008.080192.

Perry, V.H. Acta Neuropathol (2010) 120: 277. 

Banks et al. The blood-brain barrier as a regulatory interface in the gut-brain axes. Physiiol Behav. 2006 Nov 30;89(4):472-6.

Banks WA. The Blood-Brain Barrier: Connecting the Gut and the Brain. Regulatory peptides. 2008;149(1-3):11-14. doi:10.1016/j.regpep.2007.08.027



Tissue Barriers. 2016 Jan-Mar; 4(1): e1138017.

Remember those tight junctions?



Let’s not forget our 
microbiota

u Majority of our microbes are in the colon 
(greater than 2 orders magnitude)

u They are as much of our genome as our human 
DNA, estimated to be 1:1

u Established mostly after birth in first few years 
u They thrive on our leftovers (Feed your bacteria 

well!) 
u A second fingerprint

http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002533



“It is reasonable to propose that 
the composition of the 
microbiome and its activities are 
involved in most, if not all, of the 
biological processes that 
constitute human health and 
disease”

Martin J Blaser, MD
J Clin Invest. 2014;124(10):4162-4165



Gut bacteria, which create a 30 
µm“biofilm” barrier, are decreased as 
inflammation increases. This 
inflammation increases intestinal 
permeability.

Gut 2007;56:343-350



“We and others have provided 
evidence
that gut microbiota participates in
whole-body metabolism by affecting
energy balance, glucose metabolism
and low-grade inflammation 
associated
with obesity and related metabolic
disorders ”

Microbiota and type2 diabetes

We and others have provided evidence 
that gut microbiota participates in 
whole-body metabolism by affecting 
energy balance, glucose metabolism 
and low-grade inflammation associated 
with obesity and related metabolic 
disorders.



Microbiota Balance
u Causes of Dysbiosis

u SAD! = low fiber, high in fat & simple carbohydrates

u Broad-spectrum antibiotics

u Chronic maldigestion (including PPIs)

u Chronic constipation

u Stress, Fear, and Anger



GENES ENVIRONMENT
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YOU

PHENOTYPE



What we 
eat
influences 
the
population
and 
metabolic
activity of 
our
microbiota



OBJECTIVES

u Understand the biochemical basis of inflammation in our body and 
how it is a source of chronic illness.

u Identify key phytonutrients and foods that can be used to fight 
chronic inflammation.

u Identify a Whole Foods approach for the health of mind and mood 
based on the components needed to fight inflammation.



Let’s first try not to work uphill!

What can we first remove?



The Deadliest White 
Powder

u Sugar in the amount we 
consume it is a toxin

u More addictive than 
cocaine in animal 
studies

u Highly inflammatory
u Major cause of obesity
u Hidden in most 

packaged and 
premade foods



(The average American consumes around 22.2 teaspoons of added sugar every day)



WHO recommends max 25g/day 
(That’s 6tsp)

u 20 oz Classic Coke  
u 65 grams 

u Arizona Green Tea with Ginseng and Honey 
u 51 grams

u 16 oz Red Bull
u 52 grams 

u 15 oz Minute Maid Apple Juice
u 49 grams

u 8 oz Skim milk
u 11 grams 

u 8 oz Silk Almond Milk Original
u 7 grams sugar



Remember sugar is everywhere!

u Plain Bagel 5.05 grams of sugar, 4.8 of which are added
u Whole-Wheat Bread (One Slice)       5.57 grams of sugar, 5 of which are added
u Regular Soda 8.97 grams of sugar, all of it added
u Fruit Punch 11.29 grams of sugar, 4.4 of which are added
u Bowl Of Corn Flakes 6.11 grams of sugar, all of it added
u Fruit-Flavored Yogurt 19 grams of sugar, 11.4 of which are added
u Italian Salad Dressing 8.85 grams of sugar, 6.9 of which are added
u Fruit Cocktail (Canned In Light Syrup) 13.93 grams of sugar, 6.4 of which are added
u Smooth Peanut Butter 9.22 grams of sugar, 3.1 of which are added
u Granola Bars 21.8 grams of sugar, 20.4 of which are added
u Low-Sodium Spaghetti Sauce 11.57 grams of sugar, 6.5 of which are added



Increased blood sugar disrupts BBB and 
promotes inflammation

u Kamada H, Yu F, Nito C, Chan PH. Influence of Hyperglycemia on Oxidative Stress and MMP-9 Activation After Focal 
Cerebral Ischemia/Reperfusion in Rats: Relationship to Blood-Brain Barrier Dysfunction. Stroke; a journal of cerebral 
circulation. 2007;38(3):1044-1049

u Banks, William. The blood–brain barrier as a regulatory interface in the gut–brain axes. Physiology & Behavior, Vol 89, Issue 4, 
30 November 2006, Pages 472-476.



AGEs
Higher AGE’s lead to greater cognitive decline

Yaffe et al. Diabetes, Glucose Control, and 9-Year Cognitive Decline Among Older Adults Without Dementia. Arch Neurol. 2012.
C. Enzinger Risk factors for progression of brain atrophy in aging: six-year follow-up of normal subjects. Neurology May 2005







And don’t forget…Humans frequently respond to 
stress with a primitive “famine” response

Groesz et al. What is eating you? Stress and the drive to eat. 2011.







LET’S PRACTICE…

What ways do you slow down with food?



Inflammation of depression

u Diet
u Obesity
u Gut microbiome and gut permeability 
u Smoking
u Stress
u Lack of exercise
u Lack of sleep

Berk M, Williams et al. So depression is an inflammatory disease, but where does the inflammation come from? BMC Medicine. 2013.
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Jungbauer. Anti-inflammatory properties of culinary herbs and spices that ameliorate the effects of metabolic syndrome. Maturitas. 2012.

Food’s interplay in 
inflammation





Decrease in inflammation with 
vegetable/fruit intake

u We know that serum CRP concentrations are inversely 
associated with dietary flavonoid intake in U.S. adults 
(Chun. J of Nutrition. 2008)

u We know that a a DASH diet (higher in fruits/vegetables, 
low in refined grains) compared to std ADA diet showed 
CRP decrease of 26.9% comp to 5.1% (p=.02) (Azadbakht. J 
Nutr. 2011)

u We know Bing Cherry consumption decreased (P < 0.05) 
plasma concentrations of AGE products (29.0%), CRP
(20.1%) (Kelley. J Nutr. 2013)

u We know that strawberries and blueberries can dec
postprandial insulin secretion and CRP levels (Torronen. J Nutr. 
Apr 2013; McDougall. Biofactors 23. 2005; Edirisinghe. Br J Nutr. 2011)

u We know that quercetin and other flavonoids have 
been shown to modify eicosanoid biosynthesis 
(antiprostanoid and antiinflammatory responses) (Prior. Amer
J of Clin Nutr. 2003)



Fiber and CRP levels

u In a crossover intervention trial, 35 participants (18 lean 
normotensive and 17 obese hypertensive individuals) were 
randomized to 2 diets: a high-fiber (30 g/day) DASH diet or fiber-
supplemented diet (30 g/day). 

u The diets were implemented after a baseline (regular) diet period of 
3 weeks.

u Overall, the mean CRP level changed from 4.4 to 3.8 mg/L (-13.7%; P 
= .046) in the high-fiber DASH diet group and to 3.6 mg/L (-18.1%) in 
the fiber-supplemented diet group ( P = .02)

King et al. Effect of a high-fiber diet vs a fiber-supplemented diet on C-reactive protein level. Arch 
Intern Med. 2007 Mar 12;167(5):502-6.



Mood and Food

u 10,000+ patients, followed for 4+ years
u Med diet: high fruits/veg, legumes, olive oil, nuts, fish
u Showed 42% dec risk of depression
u “Depressive disorders are associated with increased production of 

proinflammatory cytokines, such as interleukins 1 and 6 and C-
reactive protein. These cytokines, whose levels are in part 
determined by dietary intake, may inhibit BDNF expression, interfere 
with neurotransmitter metabolism, and alter neurotransmitter 
messenger RNA. The MDP has been shown to reduce the levels of 
these cytokines and inflammatory modulators.”

Sanchez-Villegas et al. Association of the Mediterranean dietary pattern with the incidence of depression. Arch Gen Psychiatry 2009



Med Diet (super-boosted) and 
Cognitive Decline

Valls-Pedret et al. Mediterranean Diet and Age-Related Cognitive Decline:A Randomized Clinical Trial. JAMA Intern Med. 2015



Med diet increases BDNF
u “Adherence to a MeDiet was associated to an improvement in 

plasma BDNF concentrations in individuals with depression.”

Sánchez-Villegas	A	et	al.	The	effect	of	the	Mediterranean	diet	on	plasma	brain-derived	ne	
factor	(BDNF)	levels:	the	PREDIMED-NAVARRA	randomized	trial.	Nutr	Neurosci	2011



Spencer.	Beyond	antioxidants:	the	cellular	and	molecular	interactions	of	flavonoids	and	how	these	underpin	their	actions	on	the	brain.	Proc	Nutr Soc.	2010	May.	



u Flavinoids improve cognitive function in 
children and adults. 

u Increase BDNF (brain derived neurotrophic 
factor)

u Studies examine fruits and vegetables such 
as wild blueberries, oranges, strawberries, 
onions; cocoa; green tea. 

Food Funct., 2017,8, 4129-4138
Alharbi et al. European Journal of Nutrition. 2016
Neshatdoust et al. Nutrition and Healthy Aging. 2016.
Nehlig. British Journal of Clinical Pharmacology. 2013
Kumar. Pharmacognosy Reviews. 2012
Desideri. The Cocoa, Cognition, and Aging (CoCoA) Study. Hypertension, 2012. Panickar. Nutr. Neurosci. 2009 Jun.



http://www.leannebrown.com





OMEGA 3 FATTY ACIDS

Remember we need a better balance



.

Maroon, Bost.. ω Fatty acids (fish oil) as an anti-inflammatory: an alternative to nonsteroidal anti-inflammatory 
drugs for discogenic pain. Surgical Neurology, Volume 65, Issue 4, 2006, 326 - 331

Let’s review biochemistry



Classic mechanism of the antiinflammatory action of long-chain n−3 fatty acids. 

Calder P C Am J Clin Nutr 2006;83:S1505-1519S

Maes et al. Biol Psychiatry 2000
Pischon et al. Habitual dietary intake of n-3 and n-6 fatty acids in relation to inflammatory markers among US men and women. Circulation 2003
Kiecolt-Glaser et al. Depressive symptoms, omega-6:omega-3 fatty acids, and inflammation in older adults. Psychosom Med 2007. 



Fish and depression

Freeman et al. Omega-3 fatty acids: evidence basis for treatment and future research in 
psychiatry. J Clin Psychiatry 2006



DHA and Perinatal Depression

Women 6 X more likely to suffer 
if DHA levels are low

Rees	et	al.	Omega-3	deficiency	associated	with	perinatal	depression.	Psychiatry	Research,2009.	



Maybe you don’t love fish?

u Contain important brain micronutrients
u Zinc

u Iron

u B12 

u Selenium 

u Omega-3 



And don’t ever forget about your 
herb and spice pharmacy!
u POWERFUL modulators of inflammation

u Your kitchen cabinet is an arsenal of power for your 
brain!

u Ginger (inhibits COX 1 and 2 and 5-LOX; also inhibits 
inducible genes that encode for inflammatory 
cytokines and chemokines)

u Curcumin in Turmeric (inhibits both COX/LOX 
pathways)

u Chili Peppers: Capsaicin binds to the vanilloid receptor 
subtype 1 (VR1) expressed in primary sensory neurons 
and vagal nerves, at which it stimulates the release of 
substance P; inhibits COX-2 and iNOS.

u Black pepper: suppresses pro-inflammatory cytokines

u Bay leaf, oregano, marjoram, rosemary, thyme





Scholey et al. Consumption of cocoa flavanols results in acute improvements in mood and cognitive performance during sustained mental effort. J Psychopharmacol. 2010 Oct; 
Gu et al. Procyanidin and catechin contents and antioxidant capacity of cocoa and chocolate products. J Agric Food Chem. 2006 May.
Katz et al. Cocoa and Chocolate in Human Health and Disease. Antioxidants & Redox Signaling. 2011.

Thank goodness for chocolate





CURCUMIN
u Robust evidence on its anti-inflammatory 

prowess
u Suppresses the production of cytokines (such as 

interferon-γ (IFN-γ), interleukins and tumor necrosis 
factor (TNF)

u Inhibits inducible nitric oxide synthase (iNOS)
u Suppresses the activation of NF-κB

u Studied extensively in colitis, cancer, sepsis, 
obesity, Alzheimer’s Disease

u Schaffer M, Schaffer PM, Zidan J, Sela GB. Curcuma as a functional food in the control of cancer and inflammation. Curr
Opin Clin Nutr Metab Care. 2011;14:588–97.

u Sinha R, Anderson DE, McDonald SS, Greenwald P. Cancer risk and diet in India. J Postgrad Med 2003;49:222–8.

u Zhang M, Deng C, Zheng J, Xia J, Sheng D. Curcumin inhibits trinitrobenzene sulphonic acid-induced colitis in rats by 
activation of peroxisome proliferator-activated receptor gamma. Int Immunopharmacol 2006;6:1233–42.

u Siddiqui AM, Cui X, Wu R, et al. The anti-inflammatory effect of curcumin in an experimental model of sepsis is mediated by 
up-regulation of peroxisome proliferator-activated receptor-Î3. Crit Care Med 2006;34:1874–82.

u Alappat L, Awad AB. Curcumin and obesity: evidence and mechanisms. Nutr Rev 2010;68:729–38.

u Shehzad A, Ha T, Subhan F, Lee YS. New mechanisms and the antiinflammatory role of curcumin in obesity and obesity-
related metabolic diseases. Eur J Nutr 2011;50:151–61.

u Midura-Kiela et al."Curcumin inhibits interferon-γ signaling in colonic epithelial cells.” American journal of physiology. 
Gastrointestinal and liver physiology 302(1):G85-96 Jan, 2012

u Blaylock RL, Maroon J. "Natural plant products and extracts that reduce immunoexcitotoxicity-associated 
neurodegeneration and promote repair within the central nervous system.”Surgical Neurology Intl. 2012. 



FOOD IS INFORMATION



uFood is energy.
uBasic nourishment to sustain our bodies
uSoulful vibration to uplift the spirit.



u Take out the stuff that isn’t helping: the sugar, refined carbs, 
processed foods and for some of us, the gluten

u Put in the foods that serve us!
u The whole foods, ones that don’t need a label
u But especially the dark, richly pigmented fruits and vegetables
u Eat the rainbow!
u The mood and cognition enhancing omega 3 fats from fish
u Be free with your olive oil
u Plentiful nuts, seeds, legumes
u Clams, mussels, oysters if those rock your boat
u Lots and lots of herbs and spices, not as garnish, as FOOD!



u Green tea
u Have some dark chocolate to treat yourself 
u And don’t forget that none of this works if we don’t SLOW DOWN!
u Digestion needs attention, mindful attention.
u Read a poem, say your gratefuls, sit down with people you love
u Make your meals the sacred event they are, these times of the day 

can be honored and made into rituals for self care.



WITH GRATITUDE….

Where to find me: 
www.tanmeetsethimd.com
Tanmeet.sethi@swedish.org
Twitter: @sethimd



Bonus Webinar

Fighting Fire with Fire
Transforming how we 

understand and treat burnout

presented by
James S. Gordon, MD

Founder & Executive Director
Center for Mind-Body Medicine

January 31, 2018
7:30 PM Eastern



This webinar has been recorded. The presentation and the slides 
will be available within 24 hours at CMBM.org/webinar.

Also available online:

Nourish & Nurture
Presented by 
Deb Phillips

Leaky Gut
Presented by 
Dr Sheila Dean

Overfed and Malnourished
Presented by 
Mark Pettus, MD



Mind, Mood & Food

cmbm.org/mmf

Optimal Nutrition for Body & Brain

April 15-20, 2018
Esalen Institute

Big Sur, CA


