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What is  Inflammation?

 Comes from the Latin “to set alight”

 A complex response of vascular tissues to 
harmful stimuli such as pathogens, 
damaged cells, or irritants

 The classic signs of acute inflammation are 
redness, heat, swelling, pain, and loss of 
function

 If illness ends in “itis” is caused by 
inflammation (appendicitis, gastritis, 
arthritis) 



Inflammation: A Key Player in 
Your Body’s Defense System



Acute inflammation keeps 
us alive

Chronic inflammation 
kills us slowly



 Under normal circumstances, inflammation is 
an important protective and healing helper

 It is one of your bodies defense against attacks
 If you are burned, cut yourself, or if a virus or 

bacteria invades your body, fighter cells rush in 
to protect you against infection.  You feel pain, 
swelling, redness, and heat

 When the threat is gone, inflammation is 
programmed to “stand down” and be ready for 
the next attack—that’s the good news!

 However if these cellular signals get crossed, 
the program crashes, inflammation sticks 
around and continues to simmer on a low level

 This chronic inflammation is what we now 
know is connected to most health problems



Inflammation-Related Diseases

 Heart disease

 Cancer

 Diabetes

 Alzheimer’s disease

 Rheumatoid arthritis

 Lupus

 Asthma

 Psoriasis

 Inflammatory bowel disease



For 99% of people, chronic 
inflammation is caused by 
poor lifestyle.  The only 
way to cure lifestyle 
diseases is to change your 
lifestyle



What Does Inflammation Look 
Like?



Physiology of Inflammation

 Redness: Due to increased flow of blood to 
the injured area so the white blood cells can 
act against the invading stimuli

 Heat:  Due to muscle dilation of the arteries 
allowing more blood flow to the area

 Swelling: Constriction of the veins leaving 
the area so infection cannot be spread to other 
areas 

 Pain: Nociceptor receptors send nerve signals 
to the brain causes the perception of pain and  
limits activity



Inflammation: Acute vs. Chronic

 Acute:
 Defense and repair
 Rejection of stressors
 Local focus with systemic effects
 Adaptive response

 Chronic:
 Persistent acute-phase response

 Failure to eliminate cause

 Maladaptive (more harmful than beneficial)
 Attacks healthy cells

 Disrupts homeostasis
 Alters cellular physiology
 Destruction of tissue



Why Chronic Inflammation?

 Genetic susceptibility to triggers
 Overabundance of inflammatory precursors
 High arachidonic acid intake in our diet 

 Animal products

 Lack of antioxidant phytochemicals
 Insufficient dampening by endogenous 

mediators
 Malfunction of “off switches”

 Inadequate priming of T regulatory cells
 Imbalanced Th1/Th2 lymphocytes



Inflammatory Triggers

 Bacteria
 Tissue damage from injury
 Toxins

 Organic chemicals, pollutants
 Free radicals
 Heavy metals

 Excess body fat
 Foods

 High fat, high carbohydrate foods
 AGE’s (advanced glycation end products)

 Excessive sugar in blood

 Trans-fats



Inflammation and hs-CRP

Blood test used to measure inflammation
• Low risk – less than 1 mg/l
• Moderate risk – 1 to 3 mg/l
• High risk> 3mg/l  

• CRP levels are higher in overweight/obese people.

• Elevated CRP levels increase your risk for heart 
disease, even if your cholesterol levels are normal.

• If you have high levels of both CRP and LDL 
cholesterol, you are at very high risk for heart attack 
or stroke.



Obesity and Inflammation



Cooking Methods

AGE’s



Foods That Increase                 
Inflammation

• Saturated fat

• Trans-fat

• Omega-6 fat in meat, eggs, dairy,       
poultry

•All animal foods are higher in AGE’s 

• Processed foods

• White grains, bread, pasta

• Sugar/high glycemic index foods



Standard American Diet = SAD

 Sweets, soft drinks, alcohol account for 25% 
of all calories eaten

 Chips and fruit flavored drinks (mostly 
sugar) add another 5% of calories consumed

 Hamburgers, pizza, potato chips, and fries 
were next and are especially high in 
saturated fat and calories

 Fruits and vegetables accounted for only 10% 
of calories eaten (these food are highest in 
vitamins and minerals)



The Three Most Common Causes of  
Disability, Disease and Death

Breakfast

Lunch

Dinner

T. Colin Campbell “The China 
Study”



Foods That Reduce Inflammation

 Fruits: Especially dark colored berries

 Vegetables:  Most, but especially kale and 
chard

 Grains:  Quinoa, brown rice, bulgar, millet

 Fish:  Cold water, wild salmon, sardines, cod

 Nuts:  Walnuts, Brazil, almonds, flax seed, 
chia seeds

 Tea:  White, green and black

 Oils:  Olive, canola, flaxseed

 Chocolate:  At least 70% cocoa 



Beverages



Whole Grains, Nuts and Seeds



Fruits & Vegetables



Eat More of These Fats

Eat Less of These Fats



Herbs and Spices



Good Fats, Bad Fats

Good Fats Dietary Source

Monounsaturated Olive oil, canola oil, 
almonds, avocados

Polyunsaturated Flaxseed, walnuts, fish,

corn, soybean, safflower oils, 

Bad Fats Dietary Source

Saturated Red meat, whole milk, 
butter, cheese, coconut oil

Trans Partially hydrogenated 
vegetable oils, margarines, 
baked goods, prepared foods



Omega-3 and Omega-6

 Omega-3 fatty acids tend to stimulate the 
immune system, decrease blood clotting, 
decrease cell proliferation and reduce 
inflammation

 Omega-6 fatty acids increase blood clotting, 
suppress immune function, increase cell 
proliferation and increase inflammation  

 This dietary imbalance may explain the rise of 
such diseases as asthma, diabetes, CHD, many 
forms of cancer, autoimmunity and 
neurodegenerative diseases which are believed 
to stem from inflammation in the body



Omega-3 Fatty Acids

 Two critical omega-3 fatty acids that the body 
needs

 DHA (docosahexaenoic acid) and EPA 
(eicosapentaenoic acid)

Cold water fish such as herring, salmon, 
sardines, mackerel,(North Atlantic) black 
cod and bluefish

 Vegetarian sources contain precursor ALA 
(alpha-linolenic acid) 

 Walnuts, flax seeds, brazil nuts, pecans, chia
seeds, hazelnuts and green leafy vegetables



Omega-6 Fatty Acid

 Linoleic acid (LA)

Corn, safflower, soybean, 
cottonseed, and sunflower oil

 Gamma-linoleic acid (GLA)

Evening primrose oil, borage oil, 
and black currant oil

 Arachidonic acid (AA)

Meat, poultry and eggs



Balancing Omega-3 and Omega-6
Fatty Acids

 Both necessary for building hormones, 
control immune function, blood clotting, 
cell growth and cell wall components

 Ideally would have a ratio of 1:1
 Presently have ratio of 50 omega 6 to 1 

omega 3 
 Omega 6 found in seeds and nuts and the 

oils extracted from them
Refined oils, such as soy oil, is found in 

most snack foods, cookies, crackers and 
sweets as well as fast foods

20% of calories in Western diet come 
from soybean oil



Omega 6 and Omega 3 Metabolism

Omega 6 Fatty Acids

(Linoleic Acid)

Omega 3 Fatty Acids

(Alpha-Linolenic Acid)

Arachidonic Acid
Eicosapentaenoic Acid (EPA)

Docosahexaenoic Acid (DHA)

Inflammatory

Prostaglandins &

Leukotrienes

Less Inflammatory

Prostaglandins &

Leukotrienes



Greenland Eskimo Research
Europe, United 
States 

Japan Greenland 
Eskimo

Arachidonic Acid 26% 21% 8.3%

EPA (omega 3) 0.5% 1.6% 8%

Ratio of Omega 6 
to Omega 3 fatty 
acids

50/1 12/1 1/1

Cardiovascular 
mortality

45% 12% 7%



Food as Medicine
An Anti-Inflammatory Diet

 Decrease 
Omega 6
 Margarine
 Corn, safflower, 

cottonseed, 
sunflower and 
soy oil

 Products with 
long shelf life 
(hydrogenated 
oils)

 Reduce saturated 
fats
 Animal products
 Dairy 

Increase Omega 3 
 Flax seed, chia seeds

 Fish oils

 Green leafy vegs

 Walnuts, Brazil nuts

 Soy

 Algae

 Olive, Canola oil

 Cold water fish



Pharmacological Control of 
Inflammation

 Steroids: block NF-kB, PLA2
 Fish oil, alpha lipoic acid, Vit. C & E, spices

 NSAID’s: inhibit COX 1 & 2
 Celebrex inhibits COX 2
 Leukotriene inhibitors: inhibit LOX

 Zyflo- blocks LTB4, LTC4, LTD4, LTE4
 Boswellia blocks 5-LOX

 Cytokine inhibitors: inhibit receptors for 
TNF-alpha
 Enbrel



Anti-inflammatory Botanicals

 Willow bark:  240 to 960mg/d
 Licorice root:  500 to 2,000mg/d
 Boswellia:  400 to 1200 mg/d
 Bromelain:  2,400mcu, 3 times daily
 Chinese skullcap:  1 to 2 g/d
 Tumeric:  500 to 1,500mg/d
 Ginger:  2 to 4 g/d
 Cayenne pepper
 Aloe vera
 Green tea
 Ginkgo biloba:  80 to 320mg/d



Natural Agents to Reduce 
Inflammation

 EFAs (essential fatty acids)
 EPA/DHA: 1,000 to 4,000-mg/day
 GLA (gamma linolenic acid) 250 to 1,200mg/day 

with EPA to block AA production

 Niacinamide: 2,000 to 5,000mg/d
 Alpha lipoic acid: 300 to 1,800mg/d
 N-acetylcysteine: 500 to 3,000mg/d
 Glucosamine and Chondroitin: 

1500/750mg/d
 Probiotics: 10 to 100 billion CFUs daily



Phyto-Anti-Inflammatories

 Polyphenols
 Green and black tea, wine, dark chocolate

 Isoflavones
 Soybeans, other soy products (tempeh, tofu, 

miso)

 Carotenoids
 Lycopene, oranges, fruits and vegetables

 Flavonoids
 Green tea, dark berries, citrus fruits, tomatoes 

and greens

 Plant sterols 
 Soy foods, vegetable spreads (Smart  Balance etc.)



Summary of the Anti-Inflammatory Diet
• Calories in moderation, smaller portions, mostly 
plant based foods 

• Avoid trans-fats, saturated fats, omega-6 fat

• Eat more omega-3 fatty acids

• Limit intake of sugar and refined carbohydrates

• Eat more high-fiber carbohydrates

• Enjoy unlimited amounts of fruits and vegetables

• Cook with anti-inflammatory herbs and spices

• Avoid charred and over grilled foods

• Eat modest amounts of chocolate, drink small        
amounts of alcohol and lots of green tea

•Take time to relax and play



Dr. Andrew Weil’s Anti-Inflammatory Pyramid


