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Learning Objectives

1. Understand biochemical mechanisms underlying inflammation.
2. Recognize the relationship between diet and inflammation.
3. Describe the components of an anti-inflammatory diet.
4. Recommend the anti-inflammatory diet to specific patient 

populations.
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Man is what he eats
Anthelme Brillat-Savarin wrote, in Physiologie du 
Gout, ou Meditations de Gastronomie 
Transcendante, 1826:

"Dis-moi ce que tu manges, je te dirai ce que tu
es." [Tell me what you eat and I will tell you what 
you are].
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What are we eating?

How many pounds of food do we eat per day?
• 5.5 pounds 

• Large meta-analysis from 2010: Dietary factors are leading risk factor 
for death & disability in the US, 700,000 deaths & 15% of disability-
adjusted life years in 2010!
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Inflammation
Which of the following diseases are related to chronic inflammation?
A. Alzheimer’s Dementia
B. Rheumatoid Arthritis
C. Type II Diabetes Mellitus
D. Osteoarthritis
E. Depression
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Inflammation
Which of the following diseases are related to chronic inflammation?
A. Alzheimer’s Dementia
B. Rheumatoid Arthritis
C. Type II Diabetes Mellitus
D. Osteoarthritis
E. Depression
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Where does inflammation come from?

Δ6-Desaturase

Leukotrienes
LT-4 (Inflammatory)

Prostaglandins 
PG-2 (Inflammatory)

Lipoxygenase
(LOX)

Cyclooxygenase
(COX)

Prostaglandins
Leukotrienes

LT-5 (Less Inflammatory)

LOX

Docosahexaenoic acid
(DHA)
Fish oil

COX
Δ5-Desaturase

Arachidonic Acid

Gamma-linolenic acid
(GLA)

Omega 6 Fatty Acids 
(Linoleic Acid)

Processed Vegetable Oils

Omega 3 Fatty Acids
(Alpha-Linolenic Acid / ALA)

Flax and Chia Seeds; Walnuts

Eicosapentaenoic Acid
(EPA)

Fish oil

Δ5-Desaturase

PG-1 PG-3

(Less inflammatory)

Eicosanoids: Balancing Inflammation 
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Mechanisms of Inflammation

• Modulation of eicosanoid activity 
• Pro- and antioxidant effects 
• Insulin and glucose levels
• Genetic and intracellular expression of genes related to inflammation
• Modulation of endothelial function
• Gastrointestinal dysbiosis
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Measuring Inflammation
• CRP- most common
• High-sensitivity CRP (hs-CRP)- more sensitive measure of basal levels 

of CRP

• Other markers: TNF-alpha, IL-6, IL-1 beta, adhesion molecules and 
endothelial function tests
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Anti-inflammatory Diet

• Mediterranean diet is most well-researched example
• Large epidemiological studies and RCT that demonstrate a significant 

mortality benefit and reduction in chronic disease
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Evidence for Mediterranean Diet

• Increasing 2 components of the diet resulted in 25% reduction in 
overall mortality (NEJM 348:2599-2608 2003)

• Republished PREDIMED study: primary prevention study involving 
persons at high risk for cardiovascular events, those assigned to an 
energy-unrestricted Mediterranean diet, supplemented with EVOO or 
nuts had a lower rate of major cardiovascular events than those 
assigned to a low-fat diet (NEJM 378.25: e34(1)-e34(14) 2018)
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Mediterranean Diet

• Pattern of eating, not a collection of specific recipes
• Rich in vegetables, fruits and whole grains
• Nuts and olive oil as sources of fat
• Legumes, lean poultry and fish over red meat
• Discourages soda, sweets, refined baked goods, processed meats, 

butter or similar spreadable fats
• Wine in moderation
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Components of an Anti-inflammatory Diet

• Fats
• Carbohydrates

• Vegetables and Fruit

• Proteins
• Fish

• Other Anti-inflammatory Foods, Spices, and Supplements
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Fats

• Mediterranean diet is 40-50% of calories from fat
• Choose high quality fats- fresh, natural, organic, unrefined
• Optimal ratio of omega-6 and omega-3 fatty acids
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Essential Fatty Acids

What is the ratio of omega-6 to omega-3 fatty acids in the standard 
American diet?
A. 1:1
B. 4:1
C. 8:1
D. 16:1



10/20/2018

7

School of Osteopathic Medicine

Essential Fatty Acids

What is the ratio of omega-6 to omega-3 fatty acids in the standard 
American diet?
A. 1:1
B. 4:1
C. 8:1
D. 16:1
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Essential Fatty Acids Cont.

What is the optimal ratio of omega-6 to omega-3s?
• 1:1-4:1
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Omega-3 fatty acids

• Salmon
• Mackerel
• Anchovies
• Sardines
• Herring
• Chia seeds, flaxseeds, walnuts
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Oils high in Omega-6 fatty acids to AVOID

These oils are highly processed:
• Canola oil (rapeseed oil)
• Corn oil
• Cottonseed oil
• Grapeseed oil
• Safflower oil
• Soybean oil
• Sunflower oil
• Vegetable Shortening
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Omega-6 fatty acids

• Fast fact: The estimated annual per capita consumption of soybean oil 
increased by a jaw-dropping 116,300% between 1909 and 1999
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What does it all mean?
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Tips for buying & storing cooking fats & oils
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Olive Oil

• Rich in oleic acid
• Monounsatruated fatty acid
• Virgin and EVOO high in polyphenols which have potent antioxidative

properties
• Improves lipid profiles
• Decreases BP in HTN
• Improves endothelial function in pts with atherosclerosis
• Reduces markers of inflammation
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Nuts

• Rich in monounsaturated and polyunsaturated fats, fiber, minerals
• Improves metabolic syndrome, CAD, total mortality in cancer and 

cardiovascular disease
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Coconut Oil

• Saturated fat but in the form of medium-chain fatty acids that are 
more easily metabolized than animal fats

• High in polyphenols
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Carbohydrates

• Whole grains contain fiber, lignans, Mg, Zn, B vitamins and Vitamin E 
that helps with inflammation

• Reduces inflammatory markers such as hs-CRP and IL-6
• Lower glycemic index
• More favorable for gut microbiome
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Vegetables and Fruit

• Highest concentrations of vitamins, minerals and other 
phytochemicals

• Lower caloric density
• Americans consume 1.6 servings of vegetables per day and only one 

fruit per day
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Proteins

• Plant-based proteins such as legumes are high in protein, fiber, iron, 
folic acid, and B vitamins

• Diets high in red and processed meats correlated with increases in 
inflammatory markers, markers of glucose dysregulation and 
dyslipidemia
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Fish

• Highly contaminated with heavy metals and polychlorinated 
biphenyls (PCBs) which are proinflammatory and impair metabolic 
function

• Avoid large fish highest in methylmercury- shark, swordfish, golden 
bass, king mackerel
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Anti-Inflammatory Foods, Spices, and 
Supplements

• Turmeric (curcumin)- inhibits phosphorylation of PLA(2), COX-2/LOX
• Wine- polyphenols serve as antioxidants
• Ginger- inhibits COX-2 and some types of PLA(2)
• Chili pepper
• Oregano
• Basil
• Thyme
• Rosemary
• Cocoa- dark (at least 70%)
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What dietary changes reduce inflammation?

A. Adding herbs and spices to meals
B. Avoiding processed foods
C. Eating plenty of colorful plants
D. Increasing intake of fatty fish
E. Limiting sugar 
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Closing Tips for patients

• Stay hydrated
• Set smart goals
• Don’t skip the protein
• Eat plenty of healthy fats
• Opt for carbohydrates from vegetables
• Eat the rainbow
• Experiment in the kitchen
• Limit sugar and processed foods
• Everything in moderation
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Resources for Patients
•Oldways Preservation Trust. Has the original 
Mediterranean diet pyramid, and also features 
culturally inclusive Asian, Latino, and African heritage 
pyramids.

•http://oldwayspt.org

•Anti-Inflammatory Food Pyramid. Dr. Andrew Weil has 
published a patient-friendly and illustrative 
antiinflammatory food pyramid. This plan also features 
berries, Asian mushrooms, soy, tea, and dark chocolate

•http://www.drweil.com and search for “food 
pyramid.”
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Resources for Patients Cont.

•For data on mercury levels in fish, check out the U.S. 
Environmental Protection Agency.

•http://www.fda.gov.uiwtx.idm.oclc.org/food/foodbor
neillnesscontaminants/metals/ucm115644.htm

•A good website with healthy Mediterranean-style 
recipes

•http://www.eatingwell.com/recipes_menus/collecti
ons/healthy_mediterranean_recipes
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Eating on a budget: Before you shop…
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Eating on a budget: In the store…
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Questions?
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