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MY HEALTH SELF- ASSESSMENT

 1. Do you feel that your health has gotten worse over the past two 

years?

 2. Have you lost or gained more than 10 percent of your body 

weight over the past five years— even though you weren’t 

intentionally dieting?

 3. Do you have trouble going to sleep or staying asleep?

 4. Does pain in your joints or muscles limit your physical activity 

or mobility?

 5. Do you commonly feel fatigued for no apparent reason?

 6. Are you frequently depressed or anxious?

 7. Do you have problems with memory?

 8. Is there a consistent ringing in your ears?

 9. Do you feel that you are losing your strength?

10. Do you take any prescription medications? Do you take more 

than two?

11. How about over- the- counter medications? Do you commonly 

take any of these?

 a Anti- inflammatories

 b Antacids

 c Analgesics

 d Sleeping remedies
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12. Do you suffer from allergies?

13. Do you occasionally have episodes of poor concentration or 

confusion?

14. Do you commonly suffer from shortness of breath or feel 

winded?

15. Have you lost any of your sense of taste or smell over the past 

few years?

16. Do you feel that you have lost a significant amount of muscle 

mass over the past few years?

17. Have you heard from your doctor that you have any of the 

following?

 a Elevated blood pressure

 b Elevated blood cholesterol

 c Elevated blood glucose

18. Has your dentist told you that you have gum or periodontal 

disease?

19. Do you frequently alternate constipation and diarrhea or feel 

pain or discomfort in your digestive area?

20. Have you been told that you have chronic bad breath?

21. Are you shorter than you used to be? Had any evidence of cal-

cium deposits?

22. Do you catch every cold and flu that’s going around?
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This is the first of eight self- assessments this book asks you to 

do, and it is the one that will give you a general idea of your overall 

health. Later, in Part 2, you’ll home in on how each of your core 

physiological processes is functioning, and in Part 3, you’ll put all the 

self- assessments to work in creating your personalized health- care 

program.

But let’s begin by considering the wider context of health and 

illness.
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physiological processes that determine your health.

FIGURE 1: THE FUNCTIONAL MEDICINE OPERATING SYSTEM

The four factors you can modify to affect the seven core 
physiological processes that determine your health.

KEY BIOMARKERS FOR TRACKING CORE CLINICAL IMBALANCES

Biomarker Imbalance Indicated Medical Condition

Hemoglobin A1c Communication Type 2 diabetes

Hs- CRP Defense Inflammation

Homocysteine Communication CVD and Alzheimer’s

Transglutaminase Defense Celiac disease

HDL Transport CVD

GGT Detoxification Diabetes

Ferretin Assimilation CVD/inflammation
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Assimilation and Elimination

 1. Do you alternate between constipation and urgency?

 2. Do you get indigestion?

 3. Does your stool have an oily appearance?

 4. Do you suffer from frequent intestinal gas or bloating?

 5. Is stomach or intestinal pain a regular occurrence?

 6. Do you ever get gastric reflux? Do you get it frequently?

 7. Are headaches a common occurrence?

 8. Are you allergic or sensitive to many foods?

 9. After eating, do you find you experience joint or muscle pain?

10. Do you have bad breath?

11. Are you depressed? Subject to mood swings?

12. Do you have trouble keeping your weight under control even 

though you watch your diet?

13. Is your blood sugar elevated?

14. Do you suffer from kidney stones?

15. Is your blood pressure higher than it should be?
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Detoxification
 1. Are you sensitive to fragrances and odors?

 2. What about food— any sensitivities?

 3. Sensitive to particular medications?

 4. To alcohol?

 5. Do you get a bad reaction from monosodium glutamate in food?

 6. Do you have sensitivity to caffeine?

 7. Have you ever been sick from exposure to chemicals?

 8. Does cigarette smoke bother you or make you sick?

 9. Are you sensitive to smog or air pollution?

10. Do you sometimes wake up in the morning feeling as if you’ve 

been drugged?

11. Ever have unexplained skin rashes?

12. Do you ever experience brain fog?

13. Do you feel a tingling in your hands or feet?

14. Is there consistent ringing in your ears?

15. Do you experience unexplained muscle pain?
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Here’s a list of some other specific foods and beverages that con-

tain phytochemicals known to support the genetic expression that 

regulates detoxification.

• Green tea, which contains catechins

• Turmeric, which contains curcumin

• Soy, which contains genistein

• Cruciferous vegetables, which contain glucosinolates

• Red grapes and Spanish peanuts, which contain resveratrol (in 

the skin of the peanuts)

• Watercress and pomegranate, which contain ellagic acid

• Hops, which contain humulones

PHASE I PHASE II
(Cytochrome P450 Enzymes) (Conjugation Pathways)

TOXINS Intermediates Toxin
Elimination

Fat soluble
(nonpolar)

toxins are stored in
adipose (fat) tissue
and contribute to

increased
toxin load

Bile

Feces/
Stool

Blood

Kidneys

Urine

Toxins
Endotoxins
• End products of metabolism
• Bacterial endotoxins

Exotoxins
• Drugs (prescription, OTC, recreational)
• Agricultural chemicals
• Food additives
• Household pollutants, contaminants
• Microbial

Protective Nutrients 
and Plant Derivatives

• Carotenes (Vit A)
• Ascorbic acid (Vit C)
• Tocopherols (Vit E)
• Selenium
• Copper
• Zinc
• Manganese
• Coenzyme Q10

• Silymarin 
  (milk thistle)
• Green tea
• Turmeric
• Broccoli
• Brussels sprouts
• Cauli�ower
• Garlic & onions

Figure 3. D
etoxi�cation Process*

Nonpolar:
fat soluble

Nutrients Used

Ribo�avin (Vit B2)
Niacin (Vit B1)
Pyridoxine (Vit B6)
Folic acid

Vitamin B12

Flavonoids
Phospholipids

Nutrients Used

Sulfate
Glycine
Glutathione
Glutamine
N-actetylcysteine

Cysteine
Methionine
Glucuronic acid
Folic acid
Vitamin B12

* The liver is the principal detoxi�cation organ.

FIGURE 3: DETOXIFICATION PROCESS*
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Defense
 1. Do you tend to get every cold and flu that goes around?

 2. Do you have sore joints that are made worse by modest exercise?

 3. Ever get skin rashes of unknown origin?

 4. Are you unusually sensitive to the sun?

 5. Do your joints swell up?

 6. Do you suffer chronic pain in your hands, wrists, ankles, or feet?

 7. Is your grip getting weaker?

 8. Are you losing muscle?

 9. Do you have chronic sinus infections?

10. Are fungal infections like athlete’s foot a common occurrence?

11. Do you have frequent bladder or urinary tract infections?

12. Do you have chronic intestinal pain or discomfort?

13. Do you have dental problems associated with periodontal 

disease?

14. Does it feel to you that your leg or back pain is chronic?

15. Do you take anti- inflammatory medications regularly?

16. Do you frequently take prescribed antibiotics to get over an 

infection?

17. Have you ever been diagnosed with any of the following

 a Epstein- Barr virus

 b Herpes virus
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 c Candida albicans

 d Lyme disease (Borrelia burgdorferi)

 e A waterborne parasite like Entamoeba histolytica or   

 cryptosporidium

 f HIV

 g Cytomegalovirus

 h Clostridium
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Thymus

Lymphatic vessels

Lymph nodes

Appendix

Spleen

Lymph nodes

Peyer’s patches

Lymphatic vessels

Bone marrow

Figure 4. 

FIGURE 4: THE BODY'S DEFENSE PROCESS
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Cellular Communications

 1. Do you suffer from arthritis- like pain or inflammation?

 2. Do you have night sweats?

 3. Does a change in the weather produce joint pain?

 4. Do your joints swell after physical activities?

 5. Do you suffer from a feeling of low energy in the morning that 

takes until noon to overcome?

 6. Do the stresses of your life affect your health?

 7. Do you feel “wired and tired”?

 8. Is your libido low for your age?

 9. Are you chronically depressed— and do you feel you shouldn’t be?

10. Do you think you’re more forgetful than you should be— and 

does that concern you?

11. Is it difficult to get to sleep? To stay asleep?

12. Do you have chronic infections of the sinuses, tonsils, intes-

tines, skin, or mouth?

13. Do you routinely take anti- inflammatory medications, either 

over- the- counter or by prescription?

14. Are you on blood pressure medication?

15. Do you take antidepressants?
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Figure 5. 
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FIGURE 5: THE HORMONAL COMMUNICATION PROCESS
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Cellular Transport

 1. Do you frequently experience brain fog and find it hard to 

focus?

 2. Is your blood sugar count higher than it should be?

 3. Do you frequently suffer from digestive problems if you eat 

high- protein foods?

 4. Do you feel sleepy from time to time, especially after meals?

 5. Have you gained weight— especially around the middle?

 6. Have your blood triglyceride levels gone up?

 7. Do you have high blood pressure?

 8. Have you noticed a loss of muscle over the last few years?

 9. Is your LDL cholesterol higher than it should be?

10. Do you take a statin drug?

11. Have you been told that you have low albumin or hematocrit 

levels in your blood?

12. Has your doctor told to cut back on the amount of cholesterol 

in your diet?

13. Have you been told you that you have reduced kidney function?

14. Is your vision as sharp as it once was?

15. Do you have any concerns about the health of your heart and 

blood vessels?
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Energy

 1. Do you routinely feel a fatigue you can’t explain or justify?

 2. Are eight hours of sleep not enough for you?

 3. Do you get muscle pain after even moderate exercise or activity?

 4. Ever feel brain fog? Feel it often?

 5. Do you have trouble walking comfortably up a flight of stairs? 

Are you excessively winded when doing so?

 6. Do you lack ambition? Is your energy level low?

 7. Ever find that you just can’t tolerate disturbances around you 

that you used to be able to ignore or dismiss or manage?

 8. Do you worry about undertaking an activity that incorporates 

exercise because you know you won’t feel good afterward?

 9. Are you ever bone- weary? Often?

10. Do you feel you just don’t have the energy to cope with the 

issues of daily living?

11. Do you frequently get headaches for no known reason?

12. Have your senses of smell and taste gotten worse?

13. Are you forgetting things you shouldn’t be forgetting?

14. Do you feel older than your age?

15. Does a regular old cold wipe you out for a prolonged period of 

time?
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FIGURE 6: CELL MITOCHONDRION AND ENERGY PROCESS
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Structure

 1. Do you feel you’re getting shorter over time?

 2. Have any back problems?

 3. Do you ever get a sore neck? Frequently? Often?

 4. Are you a cell phone user? Sometimes? Exclusively?

 5. Have you been told that you have elevated hemoglobin A1c?

 6. Do charbroiled foods show up frequently in your diet?

 7. Any memory problems?

 8. Do you have a weight problem even though you watch your 

calories like a hawk?

 9. Is your waist- to- hip ratio greater than 1?

10. Do you eat a lot of foods and drinks stored in plastic containers?

11. Are you one of those  people who are “cold all the time”?

12. Have you been told you have reduced bone mass?

13. Are you menopausal?

14. Do you pretty much avoid dairy products?

15. Do you eat proportionally way more animal protein than 

vegetables?
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FIGURE 1: THE FUNCTIONAL MEDICINE OPERATING SYSTEM

The four factors you can modify to affect the seven core 
physiological processes that determine your health.
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Your Diet Should . . .  Your Diet Should Not . . . 

have a low glycemic load raise blood sugar or insulin rap- 

 idly after eating

contain a proper balance of contain trans fats or partially  

omega- 3 oils hydrogenated vegetable oils

provide high levels of phytonutrients  contain allergy-  or inflammation-  

aimed at supporting your own inducing foods or ingredients 

healthy genetic expression  

contain higher levels of specific contain empty- calorie snack 

nutrients necessary to support  foods 

individual needs

contain components that help contain overly processed low- 

support a healthy balance of fiber foods 

enteric microflora
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Your Exercise Program Should . . . Your Exercise Program Shouldn’t . . . 

incorporate activities that build exceed your physical capabilities 

endurance, strength, and flexibility

bring your pulse and respiration into produce serious muscle pain or  

your aerobic training zone, calculated joint strain 

as 180 minus your age in years

have minimal impact on joints total less than 120 minutes per week 

and muscles

be something you do routinely be only a “weekend warrior” activity of  

5 to 6 days a week  excessive physical demand without  

  proper conditioning
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Take the interactive version of your personal health assessment!

Visit www.harpercollinsunbound.com to download the free Unbound app 
for your iOS or Android device.

When you see this icon to the left, open the Unbound app on your device and 
scan the whole page.

 

C H A P T E R  1 3

Personalizing Your Health- 
Care Management Program

Over a period of five years, as best she could date the onset of 
her misery, Diana gained forty pounds, despite trying every 

diet known to man, and acquired doctors’ prescriptions, one after 
the other, for a total of six medications per day. Asked how she felt, 
she could answer you in one word: “Lousy.” She could also expand 
the answer to embrace a number of complaints, including no energy 
at all and a diminishing enthusiasm for life. Asked to what she at-
tributed her weight gain, ill health, and depression, she offered an-
other one- word answer: “Menopause.”

After five years of decline, she caught the flu just as winter set in, 
and it knocked her down completely. Although the infection was 
eventually zapped by rest, fluids, and symptom- controlling medi-
cines, Diana remained ill throughout the winter. Even spring offered 
no jump of resilience to snap her back. All the symptoms that had 
bothered her before the flu now simply seemed worse, and she de-
spaired of ever feeling well again.

The straw that broke the camel’s back and sent Diana to a func-
tional medicine practitioner was that her hair started falling out. Fast. 
She couldn’t help her reaction: Stupefied at finding herself clutching 
a handful of hair, she burst into tears. “What is happening to me?” 
she sobbed, “and why can’t someone fix it?”

Diana sought out one of the physicians in our group at the Func-
tional Medicine Clinical Research Center here in Seattle and was 
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given a full functional medicine evaluation. The conclusion was that 
she had a significant imbalance in her detoxification and defense pro-
cesses and needed a personalized program that would be layered onto 
the diet and dietary supplement components of the baseline program 
to address those core imbalances. Of particular importance also was 
the mindfulness- focused cognitive behavioral training; this was key 
to managing the stress that both Diana and her functional medicine 
practitioner felt was a significant contributor to her core imbalances. 
Here are some of the modifications in Diana’s personalized plan.

• A low- allergy food plan with increased vegetable protein— plus 
a rice protein supplement— and increased levels of vegetables, 
especially of the cruciferous family, containing phytonutrients 
that specifically support detoxification

• Increased water intake of at least six 8- ounce glasses per day
• A supplement of sodium bicarbonate daily to augment alkaline 

reserve
• An inulin prebiotic and a high- potency probiotic
• A tailored nutritional supplement program delivering specified 

levels of vitamins, minerals, and phytonutrients to support the 
detoxification process, including:

A balanced B- vitamin complement with increased amounts 
of folic acid, vitamin B12, pantothenic acid, biotin, and the trace 
mineral zinc

A phytonutrient supplement composed of concentrates 
from broccoli and brussels sprouts as well as a supplement of 
N- acetylcysteine to support glutathione needs for the detoxifica-
tion process

Diana saw and felt little progress in the first month of this pro-
gram, and she questioned whether it was worth the effort. By the 
sixth week, however, she began to realize that she was feeling better; 
above all, she noticed that the hair loss had stopped and that new 
hair was growing back into places where it had thinned considerably. 
This was sufficient encouragement for her to stick with her program; 
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by twelve weeks she could record enough progress that she felt and 
looked like a “new woman”— her phrase.

She felt so much better, in fact, that she adhered to the program for 
six months in all. By then, she had lost more than thirty- five pounds, 
was taking only two daily medications, had a full head of hair, and 
was wearing clothes she had not worn for seven years. Her cloud of 
depression had also lifted; Diana felt a renewed zest for living.

She and her physician now adjusted her personalized health- 
management program to reflect her new condition, giving her 
greater latitude in her food choices and a lower level of nutritional 
supplementation. That was six years ago as I write this, and Diana re-
mains a woman of high energy and great stamina, powers present in 
her genetic makeup that had been dampened by the specifics of her 
gene- environment interaction and that were unlocked by her per-
sonalized health management intervention and her ongoing health- 
management program.

No book can evaluate you and pinpoint your most significant 
process imbalance, as her physician did for Diana. No book can 
design a personalized health- management program for you to the 
level of detail of Diana’s program. What this book can do— and what 
we will do in this chapter— is provide planning tools that can help 
shape your analysis so you can draw the right insights from your 
own observations and self- assessments. Just as you look for patterns 
in which you observe and assess, this chapter shows you some of 
the patterns typical of imbalances in each of the seven core physi-
ological processes— and it suggests ways to restore balance to each 
system, and therefore to the body’s systems network as a whole. A 
more detailed guide to additional resources— professional help from 
a practitioner trained in functional medicine, for example, or access 
to coaching, support, or additional information— will be provided in 
Appendix C, “Resources.”

One of the tools that you may want to avail yourself of— and one 
that will be further discussed in Appendix C— is genetic testing, 
now available commercially, although not in all states. You basically 
submit a saliva sample and get back an analysis of your DNA. In 
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getting to know your genes, you’ll also find out where the risks are 
so that you can take steps now to avert or avoid those risks. This is a 
highly sophisticated and important tool, priced to be accessible, and 
well worth it.

WHERE’S THE IMBALANCE?
For now, however, it’s time to turn to the self- assessment question-
naires and identify where your imbalances may be so that you can get 
to work doing something about them.

You’ll begin by evaluating the answers you gave to the health 
self- assessment back in the Introduction. The aim is to get an idea of 
where the imbalances are and how bad they are.

This is not a diagnosis. That’s a concept belonging to the “old” 
medicine of infectious disease. Diagnosis looks at symptoms in 
order to prescribe ways to combat them. What you’re looking for 
in preparing your personalized health- management program is pat-
terns in your physiological functioning— all together and process by 
process— so that you can begin to affect the underlying causes of the 
chronic illnesses that may be diminishing the quality of your life 
today or threatening your future health and well- being.

I would add one more important point— not so much a medical 
concept but equally important as a tenet of this new way to ad-
dress your health. Precisely because what you are about to develop 
is a personalized health- management program, there is no room in 
it for any finding of blame or guilt in your interpretation of your 
self- assessments. The idea that we have “done something wrong” 
or “done this to ourselves” is foreign to every impulse of medicine 
and has no place in the world of health. Rather, what you’re doing is 
seeking long- term improvement in health and function by applying 
revolutionary discoveries in health to your own needs, desires, and 
health status. It’s a good thing to do.

So here again is the Health Self- Assessment Questionnaire you 
first saw in Chapter 1. See if your answers are still the same.
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MY HEALTH SELF- ASSESSMENT

 1. Do you feel that your health has gotten worse over the past two 
years?

 2. Have you lost or gained more than 10 percent of your body 
weight over the past five years— even though you weren’t in-
tentionally dieting?

 3. Do you have trouble going to sleep or staying asleep?
 4. Does pain in your joints or muscles limit your physical activity 

or mobility?
 5. Do you commonly feel fatigued for no apparent reason?
 6. Are you frequently depressed or anxious?
 7. Do you have problems with memory?
 8. Is there a consistent ringing in your ears?
 9. Do you feel that you are losing your strength?
10. Do you take more than two prescription medications?
11. How about over- the- counter medications? Do you commonly 

take any of these?

 a Anti- inflammatories
 b Antacids
 c Analgesics
 d Sleeping remedies

12. Do you suffer from allergies?
13. Do you occasionally have episodes of poor concentration or 

confusion?
14. Do you commonly suffer from shortness of breath or feel 

winded?
15. Have you lost any of your sense of taste or smell over the past 

few years?
16. Do you feel that you have lost significant amount of muscle 

mass over the past few years?
17. Have you heard from your doctor that you have any of the 

following?
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 a Elevated blood pressure
 b Elevated blood cholesterol
 c Elevated blood glucose

18. Has your dentist told you that you have gum or periodontal 
disease?

19. Do you frequently alternate constipation and diarrhea or feel 
pain or discomfort in your digestive area?

20. Have you been told that you have chronic bad breath?
21. Are you shorter than you used to be, or have you any evidence 

of calcium deposits?
22. Do you catch every cold and flu that’s going around?

On a piece of paper, list the numbers of the questions to which 
you answered yes. If you answered yes to the majority of ques-
tions, it is likely you have multiple imbalances in your core phys-
iological processes. Focus specifically on questions 1, 2, 3, 10, 11, 
17, and 22. Did you answer yes to all or most of these? If so, that’s 
a strong indication of multiple imbalances in your core physiolog-
ical processes.

What is significant about these seven questions? Six of them— 
2, 3, 10, 11, 17, and 22— are fairly standard signals of lack of overall 
well- being and suggest you have some imbalances in your core 
physiological processes. Yet the very first question, asking if you 
feel your health has gotten worse over the past two years, has been 
identified in numerous studies to be one of the most important 
early- warning indicators of core imbalance. The reason? Most 
 people are a lot more attuned to their health than they realize. 
While we may block out of our consciousness those issues we don’t 
want to deal with— like signals of ill health— our subconscious 
keeps track of such issues, and the result is often a general feeling 
of deteriorating health.

Feelings need to be backed up by data, however, as the scientist in 
me rushes to add. The best way to pinpoint areas of imbalance before 
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they become troublesome is to track the trajectory of your health, 
and the best way to do that is to record such standard blood biomark-
ers as cholesterol, PSA for men, blood sugar, hemoglobin A1c, uric 
acid, calcium, and triglycerides— among others— on an annual basis. 
Studies make it clear that it is when the values of blood biomarkers 
start to change rapidly that you’re in trouble. A general feeling of 
malaise will show up in hard data, if you are conscientious about 
getting the tests done every year.

What do your other questionnaire answers tell us? Here is how 
the yes answers to the health self- assessment questions match up 
against the core physiological processes. If you checked even some of 
the yes answers for a core process, you are likely to have an imbalance 
in that process. If you checked all, you certainly do.

Yes Answers Core Physiological Process

2, 4, 9, 12, 13, 15, 16, 19, 20 Assimilation- elimination

2, 3, 4, 7, 8, 12, 13, 20, 22 Detoxification

4, 6, 8, 12, 13, 16, 18, 19, 20, 22 Defense

2, 3, 4, 6, 15, 18, 22 Cellular communications

2, 3, 4, 6, 15, 17, 18, 21 Cellular transport

2, 4, 5, 7, 9, 13, 14, 16 Energy

2, 3, 4, 14, 16, 21 Structure

Now rank the process imbalances by the percentage of yes an-
swers for each. Obviously, for example, four yes answers out of a 
possible six shows a worse imbalance than five yes answers out of a 
possible ten.

Of course, as you have learned, all the core physiological processes 
are interconnected in the network of systems that is your body, so an 
imbalance in one is likely to affect an imbalance in another. Never-
theless, pinpointing the most significant imbalance offers a starting 
point for the design of your personalized program. Think of it as a 
first cut at understanding your genome, a first draft of insight into the 
genes writing your book of life.
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BEGINNING TO CHANGE THE MESSAGE
So now let’s get specific. The core process self- assessments let you 
zero in on any and all processes where you show an imbalance. You’ll 
want to consult with your functional medicine practitioner about 
specifics for dealing with your imbalance— depending on its severity 
and other factors— but here are some general recommendations for 
getting started.

ASSIMILATION -  ELIMINATION

 1. Do you alternate between constipation and urgency?
 2. Do you get indigestion?
 3. Does your stool have an oily appearance?
 4. Do you suffer from frequent intestinal gas or bloating?
 5. Is stomach or intestinal pain a regular occurrence?
 6. Do you frequently get gastric reflux? 
 7. Are headaches a common occurrence?
 8. Are you allergic or sensitive to many foods?
 9. After eating, do you find you experience joint or muscle pain?
10. Do you have bad breath?
11. Are you depressed or subject to mood swings?
12. Do you have trouble keeping your weight under control even 

though you watch your diet?
13. Is your blood sugar elevated?
14. Do you suffer from kidney stones?
15. Is your blood pressure higher than it should be?

Five or more yes responses to the questionnaire for Chapter 4 sug-
gest an imbalance in your core physiological process of assimilation- 
elimination. Restoring balance in the process is the precise aim of 
the Four R Program, which is a commonsense approach to most 
health problems in this area, but a number of specific conditions 
warrant particular mention.

Indigestion is certainly one of the most common complaints aris-
ing from an imbalance in this core process— an everyday occurrence 
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that prompts those experiencing it to prowl drugstore aisles look-
ing at shelf upon shelf of antacid medications. Indigestion may well 
have elicited a positive response to question 2 in your self- assessment 
questionnaire for this subject. Typically, what’s at issue is an upper 
intestinal problem in the stomach associated with what is called gas-
troesophageal reflux disease, or GERD. If it is a frequent occurrence, 
chances are that particular foods are triggering the response, so iden-
tifying the trigger foods is essential.

Be aware, however, that indigestion could indicate an enzyme 
deficiency, easily resolved with a digestive enzyme supplement, or 
could even signal an infection from the food- borne bacteria Helico-
bacter pylori.

Oily stool, asked about in question 3, is an indication that the fats 
you ingest are not being well digested— possibly as a result of the 
pancreas secreting insufficient digestive enzyme or the gallbladder 
releasing insufficient bile— and you might want to lower the amount 
of fat in your diet. But be alert to the fact that both of these causative 
factors can be an early sign of gallstone formation and poor assimi-
lation of essential fatty acids and fat- soluble vitamins. It’s therefore a 
symptom to be taken very seriously.

If you answered yes to the questions concerning headaches, intes-
tinal pain after eating, bad breath, or mood swings— 7, 9, 10, 11— 
you may be sensitive to such foods as dairy products, grain products, 
sugared foods, and foods high in saturated fat or fried foods. If so, 
you probably want to consider solutions that help you maintain a 
healthy balance of enteric microflora.

Balance throughout your assimilation- elimination process also 
reestablishes proper immune balance— remember that the intestinal 
tract is the seat of your immune system— and this fact underlies the 
Four R Program. Keep in mind that while the four steps of the pro-
gram can be executed simultaneously, it may take up to four weeks 
to experience the program’s full benefits.

Here’s a recap of the Four R Program: Remove, Replace, Rein-
oculate, Repair.

Start by identifying foods you may be sensitive or allergic to. The 
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best way to do this is to eliminate a food you suspect for a period of 
two weeks to see if your symptoms improve. That may sound labori-
ous, but studies show that most of us consume more than 80 percent of 
our calories in fewer than fifteen foods, so it’s less laborious than you 
think. Then follow the first R of the program and remove these foods 
from your diet. In general, you probably would do well to avoid foods 
or beverages that contain high- fructose corn syrup sweetener as well as 
foods in which sugars, fat, and salt are key ingredients.

The second R, replace, seeks to put back into your core assimilation- 
elimination process what it needs to digest fat and protein easily. On 
a Mediterranean diet, this will be less of a problem since this way of 
eating is reasonably low in fats. If you seek a digestive enzyme sup-
plement, look for those derived from porcine sources that are high in 
chymotrypsin and lipase activity; the former helps the breakdown and 
therefore the digestion of protein, the latter of fat.

Reinoculate, the third R of the program, means adding prebiotic 
and probiotic supplements to improve the assimilation- elimination 
process. The prebiotics act as food for the probiotics, which in turn 
help the digestive process— a perfect example of a symbiotic relation-
ship from which your body benefits.

Finally, the fourth R repairs the process through the use of spe-
cific nutrients that strengthen the gastrointestinal barrier and support 
intestinal transport of water and thus elimination.

FOR AN IMBALANCE IN THE ASSIMILATION- ELIMINATION PROCESS
If You Answered Yes to . . .  Try This . . . 

5 or more questions Four R Program

Question 2 Identify trigger foods of GERD

Question 3 Less fat

Questions 7, 9, 10, 11 Supplements to balance microflora

DETOXIFICATION

 1. Are you sensitive to fragrances and odors?
 2. What about food— any sensitivities?
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 3. Sensitive to particular medications?
 4. To alcohol?
 5. Do you get a bad reaction from MSG— monosodium gluta-

mate— in food?
 6. Do you have sensitivity to caffeine?
 7. Have you ever been sick from exposure to chemicals?
 8. Does cigarette smoke bother you or make you sick?
 9. Are you sensitive to smog or air pollution?
10. Do you sometimes wake up in the morning feeling as if you’ve 

been drugged?
11. Ever have unexplained skin rashes?
12. Do you ever experience brain fog?
13. Do you feel a tingling in your hands or feet?
14. Is there consistent ringing in your ears?
15. Do you experience unexplained muscle pain?

Your responses to the questionnaire in Chapter 5 measure your 
personal sensitivity to environmental exposures and reveal possible 
symptoms of chronic toxicity. Whether from outside the body or 
within, accumulating toxins burden the body’s immune, nervous, 
and hormone- producing endocrine systems, so the symptoms of 
chronic toxicity are often seen as issues related to those systems. In 
addition, the more body fat, the greater the opportunity for storage 
of fat- soluble toxins; it means that body fat can contribute to chronic 
toxicity, which in turn connects to metabolic poisoning and in-
creased risk of type 2 diabetes, cardiovascular disease, elevated blood 
pressure, kidney disease, neurodegenerative conditions like Parkin-
son’s and Alzheimer’s diseases, and certain forms of cancer.

If you scored high on this questionnaire, therefore, make it a pri-
ority to design a personalized health- management program that seeks 
to restore balance to your detoxification process. I wrote a book on 
the subject in 1999, The 20- Day Rejuvenation Diet Program, in which 
I described the results of a study of one hundred participants— with 
a range of chronic health complaints— who undertook a structured, 
twenty- day diet high in specific phytonutrients aimed at strengthening 
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their detoxification process. In essence, this was a clean organic- foods 
diet comprising vegetable products— specifically, cruciferous vegeta-
bles, soluble fiber- rich legumes, and spices— and limited amounts of 
lean poultry and fatty fish. Eliminated were wheat products, caffeine, 
sugars, artificial sweeteners, chocolate, alcohol, synthetic colorings and 
flavorings, and preservatives. Monitored daily by our medical staff, the 
group experienced a greater than 40 percent decrease in such symp-
toms as low energy, sleep disturbances, fatigue, poor mental concen-
tration, and chronic muscle pain.

In other words, dietary changes are a key path to restoring balance 
to your detoxification process. What are some key dietary supplements 
to support this process? They include the B- complex vitamins; the 
minerals iron, zinc, and magnesium; N- acetylcysteine; and phytonu-
trient concentrates from broccoli, brussels sprouts, green tea, pome-
granate, watercress, turmeric, kudzu, red grape skins, and hops.

THE 20- DAY DIETARY DETOX
Yes No

Organic vegetables Wheat products

Lean poultry Caffeine

Fatty fish Sugars or artificial sweeteners

B- complex vitamins Chocolate

Phytonutrient concentrates Alcohol

 Synthetic colorings and flavorings

 Preservatives

DEFENSE

 1. Do you tend to get every cold and flu that goes around?
 2. Do you have sore joints that are made worse by modest 

exercise?
 3. Ever get skin rashes of unknown origin?
 4. Are you unusually sensitive to the sun?
 5. Do your joints swell up?
 6. Do you suffer chronic pain in your hands, wrists, ankles, or feet?

32



 7. Is your grip getting weaker?
 8. Are you losing muscle?
 9. Do you have chronic sinus infections?
10. Are fungal infections— like athlete’s foot, for example— a 

common occurrence?
11. Do you have frequent bladder or urinary tract infections?
12. Do you have chronic intestinal pain or discomfort?
13. Do you have dental problems associated with periodontal 

disease?
14. Does it feel to you that your leg or back pain is chronic?
15. Do you take anti- inflammatory medications regularly?
16. Do you frequently take prescribed antibiotics to get over an 

infection?
17. Have you ever been diagnosed with any of the following?

 a Epstein- Barr virus
 b Herpes virus
 c Candida albicans
 d Lyme disease (Borrelia burgdorferi)
 e A waterborne parasite like Entamoeba histolytica or  

 Cryptosporidium parvum
 f HIV
 g Cytomegalovirus
 h Clostridium

The Chapter 6 questionnaire about the defense process is aimed 
at learning how often and how much you experience infection and 
inflammation. Frequent or severe infections over time indicate too 
little activity in your cell- mediated and humoral immune systems. 
Frequent or severe inflammation indicates too much activity in the 
two functional units of that system.

The solution is not to “boost” your immune system, as so many 
nutritional supplements claim to do. Rather, you need to restore 
balance to your defense process. It’s a fallacy to suppose that the 
presence of an autoimmune disease means that you are allergic to 
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yourself. There’s no such thing. Your immune process has evolved 
over millions of years to protect you from infectious organisms and 
foreign substances. An imbalance in the process makes you overreact 
to exposure to substances your body’s immune system sees as foreign 
or out of place; that’s what causes the inflammation. The way to 
redress the imbalance is to both reduce the exposure to foreign sub-
stances and provide the things that the immune system needs to send 
the correct messages to the genes that control inflammation.

How do we do that? By taking away the immune- reactive sub-
stances and adding back the immune- stabilizing substances. And 
how do we take away immune- reactive substances? First, we have 
to determine what they are. Some of the more obvious possibilities 
are gluten, pollutants, xenobiotic chemicals, and even overuse of al-
cohol. Chronic infections of the mouth— for example, periodontal 
disease— can trigger an imbalance in the defense system, and vice 
versa: an imbalance in the defense system can increase the risk of 
periodontal disease.  People who regularly visit the dentist to have 
their teeth cleaned and who regularly practice impeccable oral hy-
giene at home but who nevertheless have periodontal disease prob-
ably have an underlying imbalance in their defense process. That’s 
the source of their infection. Also, if you’re of a certain age, it’s not 
impossible that mercury released from old mercury- amalgam tooth 
fillings may be burdening your defense process— something that has 
begun to show up a lot in members of the baby boom generation.

Immune- stabilizing foods and nutrients include mushrooms, vita-
min C supplements of from 1 to 6 grams per day, and such botanical 
medicines as echinacea. In addition, some specific supplemental nutri-
ents have been found to be of value in restoring balance to the defense 
process. Among these are zinc, vitamins E, A, and D, omega- 3s, and 
a range of phytonutrients from spices— including curcumin from tur-
meric, allicin from garlic, and capsaicin from hot peppers.*

* Recommended daily doses for defense process intervention: zinc (10–30 mg), natural 
source vitamin E (400–800 IU), omega- 3 EPA/DHA (3–5 grams), vitamin A (2,500 IU), 
vitamin D (1,000–5,000 IU), probiotics, green tea epigallocatechin gallate (100 mg), and 
curcumin (100 mg).
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FOR AN IMBALANCE IN THE DEFENSE PROCESS:  
DON’T “BOOST” YOUR IMMUNE SYSTEM; RESTORE IT
1 Identify and remove immune- reactive substances.

2 Add immune- stabilizing foods.

3 Use these supplements.

a Zinc

b Vitamins E, A, D

c Omega- 3s

d Spices

CELLULAR COMMUNICATIONS

 1. Do you suffer from arthritis- like pain or inflammation?
 2. Do you have night sweats?
 3. Does a change in the weather produce joint pain?
 4. Do your joints swell after physical activities?
 5. Do you suffer from a feeling of low energy in the morning that 

takes until noon to overcome?
 6. Do the stresses of your life affect your health?
 7. Do you feel “wired and tired”?
 8. Is your libido low for your age?
 9. Are you chronically depressed?
10. Are you concerned that you’re more forgetful than you should be?
11. Is it difficult to get to sleep or stay asleep?
12. Do you have chronic infections of the sinuses, tonsils, intes-

tines, skin, or mouth?
13. Do you routinely take anti- inflammatory medications, either 

over- the- counter or by prescription?
14. Are you on blood pressure medication?
15. Do you take antidepressants?

Five or more yes answers to the Chapter 7 questionnaire tell you 
that you have an imbalance in your cellular communications pro-
cess and it is spreading alarm messages to cells, tissues, and organs 
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around your body. All those thousands upon thousands of message 
substances are zooming every which way: the neurotransmitters 
that regulate nervous system functions, the cytokines that control 
inflammatory and immune system functions, the stress hormones 
that influence arousal and metabolic functions, sex steroid hor-
mones that regulate reproductive and energy functions, adipokines 
from adipose tissue that regulate appetite and metabolic functions, 
hormones like insulin that regulate cellular energy function. An 
imbalance in the function of any one of these classes of cellu-
lar communication agents can alter physiological function in all 
the other processes— especially in the closely linked processes of 
assimilation- elimination, detoxification, and defense.

So if you scored high on the questionnaires for all three of those 
processes as well as for cellular communications, where should you 
start? In your assimilation- elimination process, the place where 
more than half your immune system is located and which can 
therefore trigger alteration in the cellular communication process. 
Begin with a plan to restore balance there. If there is no evidence 
of an imbalance in assimilation- elimination, your next priority is 
your detoxification process. Absent an imbalance there, then your 
primary focus should be on restoring balance to your cellular com-
munications process first and foremost.

That means finding an approach that influences all the players 
within the cellular communications network. Menopause provides 
a good example, as a number of studies we pursued at the Func-
tional Medicine Clinical Research Center made clear. Here’s why:

Hormones are of course some of the most important cellular 
communications substances in the body, powerful modulators of 
genetic expression. Their influence on communicating messages 
that affect all the core physiological processes is significant. In fact, 
they affect every aspect of our function from muscle strength and 
integrity to mood and mental function, from reproductive health 
to how we manage stressful events and how we look and feel. Our 
study focused on menopausal women experiencing significant 

36



adverse symptoms— night sweats, sleep disturbances, hot flushing, 
mood swings. What we found was that their symptoms were due 
not just to the fact that their ovaries were no longer releasing the 
estrogen hormones, but also to the way estrogen was being metab-
olized in their bodies and how it was being influenced by the im-
balance in such other hormones as the stress hormone cortisol, the 
sex hormone progesterone, and insulin. In other words, it wasn’t 
just the cessation of ovarian activity that was causing the women’s 
symptoms; it was the imbalances in a number of related cellular 
communications substances— all networking together in their in-
fluence on health and vitality. What this told us was that, to allevi-
ate the women’s discomforts, we needed to manage the imbalances 
within this system, not just focus on trying to improve the effects 
of estrogen.

The program we designed called for a diet plan with specified 
phytonutrient supplements, an exercise program, and relaxation- 
mindfulness training. The diet focused on lean protein from 
chicken and fish, the elimination of sugar- rich foods and bever-
ages, increased fiber- rich vegetables and beans, soy- based products, 
increased intake of cruciferous vegetables known to improve the 
metabolism of estrogen, and a supplement containing an extract of 
Siberian rhubarb (Rheum rhaponticum) containing the phytonutri-
ent rhaponosides, identified as a modulator of the estrogen cellu-
lar communication process. An extract of indole- 3 carbinol (I3C) 
and its relative diindolylmethane (DIM), both found in crucifer-
ous vegetables, helped improve estrogen- related symptoms, while 
black cohosh extract (Cimicifuga racemosa) and the soy phytonutri-
ents genistein and daidzein helped manage estrogen- related cellular 
communication imbalances. The outcomes for the women in the 
study were highly positive.

The same story applies to cellular communications imbal-
ances in men, and a similar dietary plan, using a different group 
of phytonutrient extracts, had an equally positive effect. The most 
common male symptom of cellular communications imbalance is 
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benign prostatic hyperplasia, or BPH— an enlargement of the pros-
tate gland deriving from an alteration in testosterone metabolism 
 coupled with an increase in activity of inflammatory messenger 
substances. The phytonutrient beta- sitosterol proved effective in 
improving cellular communications in the prostate, as did the cru-
ciferous vegetable phytochemicals I3C, DIM, and lycopene, the red 
phytonutrient pigment in tomatoes.

Does this suggest that there may be a place in medical treat-
ment for selective bioidentical hormone replacement therapy? By 
“bioidentical,” I mean hormones that are identical to natural hor-
mones at the molecular level— what Linus Pauling would have 
called “orthomolecular.” In my view, BHRT should be one of the 
tools available to be used in a personalized health- management 
program— but only when administered by a physician trained in 
the discipline. It should be remembered that hormones are very 
potent modulators of cellular function, and whereas a little replace-
ment may be good, more can be dangerous.

Finally, it’s important to remember the role of allostatic load 
in designing a personalized intervention for cellular communica-
tions imbalance. It is why a primary objective of such an interven-
tion should be a relaxation- mindfulness practice. In addition, some 
phytonutrient- rich botanical medicines can be of great help when 
increased allostatic load is an issue— among them, Siberian ginseng 
and Rhodiola rosea, or golden root, and Ashwagandha, or Indian 
ginseng; they have a long history of use as adaptogens working 
at the cellular level to normalize imbalanced cellular communi-
cations associated with the stress response. An adaptogen acts as a 
dual agonist- antagonist: When cellular communications activity is 
low, the adaptogen stimulates reaction; when activity is excessive, 
it antagonizes the activity and diminishes its function. It is thus a 
natural balancer of the process.
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FOR AN IMBALANCE IN CELLULAR COMMUNICATIONS: 
DON’T SHOOT THE MESSENGER; IDENTIFY WHAT’S 
CREATING THE MESSAGE
1 Underlying inflammation?

2 Insulin resistance?

3 Poor fitness?

4 Toxicity?

5 Gastrointestinal imbalance?

CELLULAR TRANSPORT

 1. Do you frequently experience brain fog and find it hard to 
focus?

 2. Is your blood sugar count higher than it should be?
 3. Do you frequently suffer from digestive problems if you eat 

high- protein foods?
 4. Do you feel sleepy from time to time, especially after  

meals?
 5. Have you gained weight— especially around the middle of your 

body?
 6. Have your blood triglyceride levels gone up?
 7. Do you have high blood pressure?
 8. Have you noticed a loss of muscle over the last few years?
 9. Is your LDL cholesterol higher than it should be?
10. Do you take a statin drug?
11. Have you been told that you have low albumin or hematocrit 

levels in your blood?
12. Has your doctor told you to cut back on the amount of choles-

terol in your diet?
13. Have you been told that you have reduced kidney function?
14. Is your vision as sharp as it once was?
15. Do you have any concerns about the health of your heart and 

blood vessels?
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The fifteen questions of the Chapter 8 questionnaire revolve 
around cellular transport of the critical nutrients protein, fat, and 
carbohydrate as well as of vitamins. If you answered yes to question 
6, 9, 10, 12, or 15, you may have fat transport imbalances. If you 
answered yes to question 1, 2, 4, 5, or 13, you likely have a carbohy-
drate transport imbalance with specific issues in managing the trans-
port of the carbohydrate glucose. If you answered yes to question 3, 
7, 8, or 11, you potentially have protein transport imbalances.

An imbalance in the transport of protein can be related to either 
a dietary protein insufficiency or insufficient dietary intake of what 
is called quality protein. Protein in the diet is essential for health, 
of course, but the quality of the protein is also important, where 
“quality” refers to the makeup of the amino acids in the protein and 
whether the protein is digestible. Digestibility is important; after all, 
shoe leather is made up of protein, but trying to eat it to fulfill our 
protein needs would not be satisfactory.

As to amino acids, they are the building blocks of proteins. There 
are twenty amino acids in all, of which eight are called essential amino 
acids. “Essential” means that these eight cannot be made from any-
thing else in the body; instead, they have to be ingested directly from 
our diet if we are to meet our needs to build the body’s proteins. These 
essential amino acids are transported through the bloodstream as part 
of the blood protein albumin. Low levels of albumin in the blood— or 
of hematocrit, another key marker of protein insufficiency— can there-
fore reflect imbalances in amino acid availability and transport.

A high- quality dietary protein provides a proper balance of essen-
tial amino acids. In general, animal proteins from meat or milk have 
higher levels of essential amino acids than do vegetable proteins. This 
is why vegetarian diets were once thought to be unable to provide 
adequate protein. But then along came Frances Moore Lappé with 
her classic 1971 book, Diet for a Small Planet, debunking this idea by 
showing that a combination of grains and legumes provides a bal-
ance of essential amino acids that is equivalent to that of proteins of 
animal origin. Lappé cited all those cultures that do just that— corn 
and beans in Central America, rice and soy across Asia.

40



If dietary protein is not properly digested and the amino acids 
don’t get absorbed, transported, and utilized in protein synthesis in 
the cells, then you will see signs of protein deficiency. On the other 
hand, a very high-protein diet can result in an overload of the trans-
port process and result in kidney dysfunction. That’s why  people 
with chronic kidney disease are often told to consume less protein; 
it takes the stress off a kidney that might be working too hard to 
transport excessive protein. In this as in all things in the body, not 
too much and not too little is what works: balance!

If your issue is a problem of transport of the blood sugar glucose— 
yes answers to question 1, 2, 4, or 14— then you want to modify your 
diet to include more protein, slightly lower carbohydrate content, 
and modest fat intake in the form of omega- 3 and omega- 9 oils from 
fish and virgin olive oil, respectively. This is of course the essence of 
the Mediterranean diet.

Defects in glucose transport and utilization show up first as in-
sulin resistance— that is, the body’s inability to use the insulin it 
produces effectively, so that glucose builds up in the blood instead 
of being transported to the cells. That of course affects many core 
physiological processes and leads to metabolic syndrome from which 
follows a range of chronic illnesses from cardiovascular disease to ar-
thritis to type 2 diabetes.* It is, in a way, the physiological imbalance 
of our age, and it is so critical that the staff of the Functional Medi-
cine Clinical Research Center has long believed it warrants regular 
testing for such biomarkers as hemoglobin A1c, oral glucose toler-
ance, uric acid in the blood, high- sensitivity CRP (hs- CRP), and 
the ratio of blood triglycerides to HDL to catch it early.

For as we saw back in Chapter 1 in reviewing the work of Dr. 
Dean Ornish, changes in diet and lifestyle behaviors can literally cor-
rect cellular transport imbalances severe enough to cause even major 
blockage of the arteries to the heart.

A friend of mine, Joseph Piscatella, is living proof of that. I met 

* Not to mention obesity, dementia, osteoporosis, blindness, kidney disease, and certain 
forms of cancer.
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Joe in 1983 shortly after he had published the Don’t Eat Your Heart 
Out Cookbook, written with the renowned heart surgeon Dr. Denton 
Cooley. Joe is arguably the longest living “recipient” of coronary 
bypass surgery. At the age of thirty- four— lean, fit, a nonsmoker, 
with a young family— he was diagnosed as being on the verge of a 
massive heart attack. At the time— the late 1970s— such a diagno-
sis would have doomed him to an early death. Instead, Joe became 
one of the first  people to undergo a coronary bypass operation, after 
which he committed himself to a personalized program for restoring 
and maintaining his cellular transport process. It is to this that he 
credits what is now a long and healthy life— still going strong.

Dietary changes that may correct cellular transport imbalances 
include a lessening of carbohydrate intake to lower the amount 
of glucose in the blood— the body metabolizes carbohydrates into 
glucose— or, more specifically, eating the right kind of carbohy-
drate in the right amount. The right kind are unrefined starches— 
whole- grain bread, pastas, and cereals, for example— which release 
glucose slowly into the bloodstream. Avoiding carbs altogether can 
be problematic because the body functions most efficiently when 
proper amounts of glucose are available for transport, but reducing 
your intake of white starch and sugar and increasing your intake of 
whole grains and minimally processed vegetables and beans— all 
low- glycemic- index foods— will have little impact on blood glu-
cose levels.

What about rice? With its high glycemic index, white rice is not 
good at managing blood sugar levels— that is, glucose. But the story 
is more complicated than that. After all, until recently, countries that 
were historically dependent on rice experienced minimal diabetes. 
One answer is that there are two varieties of rice, amylose and am-
ylopectin. Amylose starch from long- grain rice is chemically more 
packed together in its architecture and therefore takes longer to break 
down in the intestinal tract; it’s a timed- release carb with less impact 
on blood glucose levels than the short- grain, amylopectin sticky rice. 
Historically, in these rice- eating societies, the eating of long- grain 
rice cooled the metabolic conversion of food to energy, while the 
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eating of animal foods high in saturated fats heated it up— the yin 
and yang mirrored in eating as in all aspects of culture.

In addition to taking care with carbohydrates, a diet supporting 
cellular transport will focus on phytonutrients from such foods and 
spices as cinnamon, bitter melon, garlic, sage, oregano, hops, soy, 
salmon, nuts, avocado, oats, garbanzos, lentils, and  kidney beans. 
Soluble fibers will also slow the release of glucose into the blood.

Equally effective for cellular transport is regular daily exercise. 
Study upon study confirms this. One at the George Washington 
School of Medicine found that a fifteen- minute walk on level ground 
at normal walking speed after each meal significantly lowered blood 
glucose levels in  people with metabolic syndrome or prediabetes. This 
finding is in accord with the fascinating work of James A. Levine, 
professor of medicine at the Mayo Clinic and a world- renowned 
expert on obesity, who has demonstrated that the most effective way 
for  people to implement a fitness program is by taking a twenty- 
minute walk after meals. Even what Dr. Levine calls NEAT— non- 
exercise activity thermogenesis, or fidgeting— can help lower blood 
sugar levels (and shed pounds) by supporting cellular transport.

Measured in time, the threshold for a significantly beneficial 
effect on glucose transport— as evidenced by improved biomarkers 
like hemoglobin A1c levels— is approximately 25 minutes a day or a 
total of 150 total minutes per week. It’s not too much time to spend 
to keep a balance in this core physiological process.

One important note: The connection between cellular transport 
imbalances and imbalances in the detoxification process is a close 
one. It has been our experience at the research center that if a low- 
glycemic- load diet plus an exercise program do not together correct 
an insulin resistance issue, the next step is to intervene in the detoxi-
fication processes. Our research shows that programs to restore detox 
balance also improve blood sugar, insulin, and triglyceride levels— a 
validation of the idea that persistent organic pollutants stored in fat 
tissues in the body can release toxic substances that poison the energy 
powerhouses of the cell, the mitochondria, and reduce insulin pro-
duction and cellular action. The resulting defect in glucose transport 
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can of course progress to insulin resistance, metabolic syndrome, 
type 2 diabetes, cardiovascular disease, and a host of other chronic 
illnesses.

One more thing: your answer to question 14, about vision, offers 
insight into the very complex transport process that nourishes the eyes. 
Central to the process is the macula of the eye, the only tissue in the 
body that purposely concentrates a pigment from the diet into the 
tissue. The pigment is lutein, and it is found in dark green leafy vege-
tables. A healthy macula contains enough concentrated lutein to color 
the tissue yellow. During an eye exam, your doctor will check out the 
color of the macula; a loss of color, representing either a deficiency in 
dietary intake of lutein or an imbalance in the transport of nutrients 
to the eye, could lead to damage to the retina. Age- related macu-
lar degeneration (AMD), more common than glaucoma, is the main 
cause of blindness in adults, affecting older adults in particular and 
often resulting in a loss of vision in the center of the visual field— the 
macula— because of the damage to the retina. It is increasing at an 
alarming rate. So a yes answer to this question may be an important 
early- warning signal to which you clearly want to pay attention.

ZEROING IN ON YOUR TRANSPORT IMBALANCE
If You Answered Yes to . . .  Your Transport Imbalance Is Likely in . . . 

Questions 6, 9, 10, 12, 15 Blood cholesterol and triglycerides

Questions 1, 2, 4, 5, 13, 14 Blood sugar glucose and insulin control

Questions 3, 7, 8, 11 Dietary protein intake, digestion, or utilization

ENERGY

 1. Do you routinely feel a fatigue you can’t explain or justify?
 2. Are eight hours of sleep not enough for today?
 3. Do you get muscle pain after even moderate exercise or 

activity?
 4. Often feel brain fog? 
 5. Do you have trouble walking comfortably up a flight of stairs? 

Are you excessively winded when doing so?
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 6. Do you lack ambition or have low energy?
 7. Ever find that you just can’t tolerate disturbances around you 

that you used to be able to ignore or dismiss or manage?
 8. Do you worry about undertaking an activity that incorporates 

exercise because you know you won’t feel good afterward?
 9. Are you often bone- weary? 
10. Do you feel you just don’t have the energy to cope with the 

issues of daily living?
11. Do you frequently get headaches for no known reason?
12. Have your senses of smell and taste gotten worse?
13. Are you forgetting things you shouldn’t be forgetting?
14. Do you feel older than your age?
15. Does a regular old cold wipe you out for a prolonged period of 

time?

A breakdown in the function of the cellular energy powerhouses, 
the mitochondria, first affects those tissues with the highest level 
of mitochondrial activity— the brain, the muscles, and the heart. 
The questions you answered in Chapter 9 are designed to show if 
you have the memory issues, mood problems, exercise intolerance, 
chronic pain, or poor cardiovascular tone and function that may re-
flect an imbalance in your core energy process.

If so, a program of mitochondrial resuscitation can restore the 
balance. This requires going beyond the obvious question of mater-
nally inherited mitochondrial DNA to factors within your control 
that can cause mitochondrial dysfunction. If you answered yes to 
the majority of questions 1, 2, 3, 4, 9, 10, 12, and 13, then there is a 
strong likelihood that you are suffering from an imbalance in energy 
processes; mitochondrial resuscitation can be a great help.

It means taking much larger quantities of substances that support 
mitochondrial function than would be found normally even in a 
well- balanced diet. Basically, these are levels of nutrients used for 
children with severe inborn mitochondrial DNA mutations, and they 
are orders of magnitude greater than the amounts recommended for 
a usual need.
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HERE’S WHAT AN ADVANCED PROGRAM OF MITO-
CHONDRIAL RESUSCITATION MIGHT INCLUDE:
• CoQ10 50—200 mg

• N- acetylcysteine 500—3,000 mg

• N- acetyl carnitine 200—2,000 mg

• Lipoic acid 200—2,000 mg

• Niacin (B3) 50—1,000 mg (caution about flushing reaction at 

higher doses)

• Pyridoxine (B6) 10—50 mg

• Riboflavin (B2) 50—200 mg

• Thiamine (B1) 50—200 mg

• Folic acid 800—3,000 mcg

• Cobalamine (B12) 50—1,000 mcg

• Selenium 50—200 mcg

• Zinc 10—30 mg

• Ascorbic acid (vitamin C) 1,000—3,000 mg

• Mixed tocopherols (natural vitamin E) 100—800 IU

• Vitamin D3 1,000—5,000 IU

• Resveratrol (grapes) 50—200 mg

• Curcumin (turmeric) 50—200 mg

• Epigallocatechin gallate (green tea) 50—200 mg

Paul was the founder and president of a small business. It was 
a success, but Paul worried that he wasn’t as sharp as he used to 
be and that his competitors might be getting the better of him. It 
bothered him. He was bothered too by the fact that his tolerance for 
exercise had gone out the window. He could barely play nine holes 
of golf these days, even using a golf cart. He also ached all over; he 
swallowed ibuprofens like they were peanuts, but he still had sore 
muscles. Paul also had sleep apnea, so his physician had put him on 
a machine that forced him to wear a mask all night. Although this 
helped him get some sleep, he still didn’t feel good, and the machine 
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was not exactly helpful to his marriage. He felt he was losing his edge 
in every sphere of his life.

Paul’s conditions were classic collective evidence of oxidative 
injury and mitochondrial dysfunction, deriving primarily from a diet 
consisting of too much of too little; he was simply undernourished 
in what was necessary for his proper bioenergetics. His personalized 
program was easy: to a Mediterranean diet was added a group of 
nutrient supplements geared to his mitochondrial resuscitation, pri-
marily antioxidants and vitamins, which Paul took on a daily basis.*  
Improvement came quickly and kept growing. Within eight weeks, 
Paul was able to stop using the sleep machine; his apnea was gone. 
He awoke refreshed and felt that his brain was working well again. 
Although he had begun a modest daily walking program at the start 
of his program, he now embraced a serious fitness plan; he joined 
the local health club and took a class at least three times a week. By 
the following summer, he was back to doing what he had done as a 
young man— hiking the Rockies in Wyoming. He said he felt like a 
young man again too.

Paul’s eight- week response to his program of mitochondrial re-
suscitation was rapid; it’s safe to say it may take up to six months 
to feel the full benefits of such a program. But as implementation 
proceeds, you will typically begin to  notice improved endurance, 
better sleep patterns, diminished fatigue, and greatly reduced muscle 
pain after exercise. Once full benefits have been reached and you feel 
you have completed the therapeutic phase of the program, it makes 
sense to transition to a maintenance program with lowered amounts 
of the supplemental nutritional support. The goal is to be able to 
sustain your endurance and mitochondrial function by maintaining a 
phytonutrient- rich food plan and a regular strength and conditioning 
exercise program. Also, once a person has undergone a successful 
detoxification program, it is much easier to sustain mitochondrial 

* N- acetylcysteine (2,000 mg), lipoic acid (2,000 mg), coenzyme Q10 (50 mg), methyl-
cobalamin (a form of vitamin B12; 500 mcg), folic acid (800 mcg), vitamin B1 (50 mg), 
vitamin B2 (50 mg), vitamin B3 (100 mg), vitamin B6 (25 mg).
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function with diet and exercise. You can then personalize the level of 
supplemental nutrients required to support your mitochondrial func-
tion by reducing your intake of the mitochondrial support nutrients 
and seeing how each reduction makes you feel.

In Paul’s case, as in so many cases, the detective work was a matter 
of looking at things in a new way and connecting the dots into a pat-
tern of health and disease, rather than simply a list of symptoms. Even 
 people who should be able to see the patterns don’t always, as was 
made very clear to me some years ago in Dallas, where I was giving 
a seminar for doctors. Following a three- hour session on mitochon-
drial bioenergetics and toxic substances, one of the docs cornered 
me; he was waving a file containing laboratory data. His laboratory 
data, as it turned out, because he was suffering the very symptoms of 
energy deficit I had just described. Yet as far as he could see, nothing 
in the data in his lab report pointed to mitochondrial function as the 
source of his troubles. “Take a look,” he offered.

What I saw was in fact the precise model of what I had been lectur-
ing about: an elevated body mass index with insulin resistance, elevated 
inflammation markers, and elevated GGTP enzyme level in his blood. 
Remember GGTP? It produces glutathione in the body, possibly in 
order to detoxify a buildup of chemicals causing mitochondrial imbal-
ance. But this doctor, trained to look at data from an “old medicine” 
perspective, simply could not apply a new paradigm of understanding 
to his own information; he just couldn’t see it any other way.

I went through it with him, and he soon got it. And once he had it, 
he ran with it, putting together his own personalized program com-
bining detoxification and mitochondrial resuscitation measures. The 
first step toward change is often to see the picture in a fresh light.

STRUCTURE

 1. Do you feel you’re getting shorter over time?
 2. Have any back problems?
 3. Do you frequently get a sore neck?
 4. Are you a frequent cell phone user? 
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 5. Have you been told that you have elevated hemoglobin A1c?
 6. Do charbroiled foods show up frequently in your diet?
 7. Any memory problems?
 8. Do you have a weight problem even though you watch your 

calories like a hawk?
 9. Is your waist- to- hip ratio greater than 1?
10. Do you eat a lot of foods and drinks stored in plastic containers?
11. Are you one of those  people who are “cold all the time”?
12. Have you been told you have reduced bone mass?
13. Are you menopausal?
14. Do you pretty much avoid dairy products?
15. Do you eat proportionally way more animal protein than vegetables?

For an extreme example of the relationship between structure 
and function, I can think of nothing more searing than the shock-
ing evidence I once saw of what happened over time to a group of 
drug abusers. The evidence was in the form of photographs of eight 
individuals— four men, four women— in their late twenties and early 
thirties, all of them arrested for selling and using drugs.

The initial pictures showed eight normal, attractive  people. The 
next batch was taken a few years later, after a subsequent arrest for 
continued drug use. The difference was overwhelming. Although 
only a few years had passed, all eight individuals looked decades 
older. Their faces were so distorted it was hard to recognize that 
they were the same  people as in the initial photographs. It made me 
wonder what their organs, tissues, cells, and subcellular structures 
looked like. I knew that they too would have aged unrecognizably, 
and that the deterioration in structure would be reflected in deterio-
rated health and function.

So- called recreational drugs illustrate how exposure to foreign 
substances can produce profound imbalances in our core physiolog-
ical processes, effecting change in the overall structure and function 
of the individual. It’s an extreme example; the genes of the  people 
in the photographs had spoken so loudly and with such hostility to 
these foreign invaders that they completely distorted their genetic 
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expression, causing these radical changes in all aspects of the addicts’ 
structure and function.

Structural imbalances can also occur much more subtly and not 
as severely through injuries, poor posture, or lack of proper muscle- 
strengthening activities or flexibility. The effects on physiological func-
tion may not be as profound as those seen in the group of drug abusers, 
but nevertheless influence the other core physiological processes.

If many of your answers to the Chapter 10 questionnaire indicate 
an imbalance in your core structural process, your health and function 
are also at risk. Today, the most prevalent structural imbalance is cen-
tral obesity. Unfortunately, most weight- loss remedies are ineffective. 
If they succeed at all, it is only temporarily before the dieter swings 
back to an even higher weight. The reason is that these weight- loss 
diets focus too heavily on managing calorie intake and not enough on 
controlling the type of information in the message a specific calorie 
delivers to the genes. Calories perceived by the body to be foreign or 
hostile turn on the genes that store food as fat; this angry fat produces 
adipokines that trigger inflammation, which can lead to chronic illness.

Our research center has published study after study— as have 
many other researchers— demonstrating how a food plan compris-
ing foods that send friendly messages to the genes produces proper 
appetite control and results in a new, healthy set- point weight and 
leaner body composition, one that is minus the angry fat that is the 
biggest risk for disease. Moreover, studies have shown how and why 
severely obese patients, most on various medications for various ail-
ments, who undergo gastric bypass bariatric surgery are typically 
able to eliminate their meds within days of the surgery., Well before 
they lose any substantial weight, the rerouting of their digestive tract 
has begun to send different messages to their genes, calming their 
angry fat. Again, the structure of the body connects directly with its 
function through genetic expression. Yes, you can do it with surgery, 
but that is a lot riskier— a lot costlier in so many ways— than doing it 
through changes in lifestyle, diet, and environment.

In short, the priority in the design of a personalized program to 
restore structural balance is to harness the genes themselves to do 
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the work of reshaping the body’s structure and function— simply by 
sending them the right information from our diet, lifestyle, and en-
vironment. Such a plan will combine an eating plan that sends the 
right messages to the genes— resulting in the loss of angry fat and the 
activation of mitochondrial energetics in the muscle— with an exer-
cise program for long- term control of energy processing.

If your imbalance is structural at the whole- body level— that is, 
if you answered yes to question 1, 2, 3, or 12, your whole- body 
structure has been compromised, and physical medicine may be the 
answer. Osteopathy, chiropractic, therapeutic massage, or acupunc-
ture can be an important first step in improving health. Be aware that 
structural imbalances resulting from sports injury or trauma probably 
require rehabilitation, not physical medicine.

Be aware also that adequate amounts of calcium and vitamin D 
are important for your skeletal health; if you undertake weight- 
bearing exercises as part of your personalized program for restoring 
structural balance, these should be taken as supplements. But take 
them only if you engage in weight- bearing exercise. Astronauts at 
zero gravity for extended periods of time lose bone despite ingest-
ing calcium and vitamin D supplements. It requires resistance, like 
gravity, for exercise movement to incite our genes to express the 
necessary proteins to capture calcium and build bone. Without the 
resistance, the specific genes for bone formation remain at rest, and 
bone loss results.

FOR AN IMBALANCE IN STRUCTURE, ADDRESS BOTH THE  
PHYSIOLOGICAL AND THE PHYSICAL
For weight loss (physiological): A food plan that sends friendly  

 messages to the genes in order to  

 control appetite and create a new  

 set point for a healthy body weight.

For whole- body issues (physical): Physical medicine and/or exer- 

 cise, with calcium and vitamin D 

 supplements when you are doing 

 weight-bearing exercise.
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A P P E N D I X  A :

The Baseline Seven- Day Eating Plan

SUGGESTED RECIPES

Day 1 Breakfast

Nu t r i-  Ol a Ce r e a l Or Br e a k fa st Ba r

2 cups arrowroot, buckwheat flour, or finely ground filberts, wal-
nuts, or sesame seeds

1 cup filberts or walnuts, coarsely ground
1 cup whole sesame seeds
1 cup finely chopped dried apples, papaya, or raisins
½ cup honey or concentrated frozen fruit juice or fruit puree
½ cup sesame, walnut, or soy oil
2 tsp pure vanilla extract

Preheat oven to 275 degrees. Use a blender or food processor to grind 
the arrowroot, the nuts, and the seeds to desired consistency. Mix all 
this in a large bowl. Mix with fruit and sweetener, oil, and vanilla. 
Pour over the dry mixture and stir lightly. Spread mixture into a 
lightly oiled baking pan (15" × 10" × 1"). Bake for 1 hour, stirring 
every 15 minutes. Cool. Break into small pieces for cereal or large 
chunks for snacks. 10 servings .

Day 1 Breakfast

Ba k e d a p p l e s

6 cooking apples, cored
¹⁄³ cup golden raisins
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2 Tbsp unsweetened apple cider
1½ cups water
¼ cup frozen unsweetened apple juice concentrate
2 tsp pure vanilla extract
1 tsp cinnamon
1 tsp arrowroot

Remove peel from top third of each apple. Arrange apples in a small 
baking dish. In a medium saucepan, combine other ingredients and 
bring to a boil, stirring frequently. Reduce heat and simmer 2–3 
minutes until slightly thickened. Distribute raisins, filling centers of 
the apples. Pour sauce over apples. Bake, uncovered, at 350 degrees 
1  to 1½ hours, basting occasionally, until apples are easily pierced 
with a fork. Remove the dish from the oven and allow to cool some-
what. Spoon juice over apples. Serve warm. Serves 6 .

Day 1 Lunch

M a r i Nat e d tu Na a N d Ve g e ta Bl e s

2 large carrots cut into 2" julienne strips
½ small head cauliflower, separated into florets
1 package (10 oz) frozen peas
½ cup thinly sliced celery
¼ cup sliced green onion
1 can (6½ oz) water- packed tuna, well drained
1 Tbsp balsamic vinegar
3 Tbsp olive oil

Steam carrots and cauliflower together in a basket, 10 minutes. Add 
peas. Cook 5 minutes more, or until vegetables are tender-crisp. 
Combine cooked vegetables, celery, and green onion in a medium 
bowl. Add tuna, vinegar, and oil. Toss, cover, and chill before 
serving. Serves 2 .
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Day 1 Dinner

r e d Ca BBag e sa l a d

1 medium head red cabbage, coarsely chopped
10 radishes, sliced
3 Granny Smith or other tart apples, diced
2 green onions, chopped
1 stalk celery, chopped
¼ cup chopped walnuts
1–2 Tbsp lemon juice
Dash garlic powder
2 Tbsp olive oil
1 Tbsp balsamic vinegar

Mix everything in a bowl and let sit for an hour, stirring once or 
twice. Serves 4 .

From The Territorial Seed Company Garden Cookbook, edited by Lane 

Morgan

Day 1 Dinner

sp l i t pe a s a N d r iC e

2 tsp curry powder
2 onions, finely chopped
1 green bell pepper, finely chopped
4 Tbsp olive oil
2 cups brown rice
6 cups water
1 cup yellow split peas

In a large heavy pot, sauté the curry, onions, and green pepper in 
3 tablespoons oil until onions are tender. Stir in the rice and continue 
to cook 5 minutes or until rice begins to turn white. Add water and 
bring to a boil. Cook, covered, over low heat 20 minutes. Sauté 
yellow split peas in remaining oil. Add split peas to the cooking rice 
and cook 30 minutes more. Serves 4 .
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Day 2 Breakfast

eg g l e s s COu N t ry sC r a M Bl e

1 pound regular tofu, drained and crumbled
2 Tbsp tamari
2 Tbsp olive oil
½ cup chopped onion
2 red potatoes, diced
½ cup sliced fresh mushrooms
½ cup chopped green bell pepper
1 clove garlic, minced
½ tsp thyme
½ tsp caraway seeds
½ tsp red pepper flakes
1 tomato cut in wedges for garnish

In a small bowl, blend tofu with tamari. Set aside. Heat oil in large, 
nonstick skillet over medium heat. Sauté onion and potatoes about 
5 minutes until onion is translucent and potatoes are golden brown. 
Add mushrooms, green pepper, garlic, and spices and cook 3–5 min-
utes longer, until peppers and mushrooms are soft. Transfer vegeta-
bles to a bowl. Return skillet to low heat and sauté tofu until dry, 
about 3 minutes. Add vegetables to tofu, scramble well, and cook just 
until vegetables are heated through. Serve immediately with wedges 
of tomato. Serves 4 .

From the Delicious! Collection, edited by Sue Frederick

Day 2 Lunch

M a N da r i N a l MON d sa l a d

Lettuce—whatever type you prefer (red leaf, Bibb, romaine, radic-
chio) and as much as you want

1 cup (or more) chopped celery
1 Tbsp minced parsley
11 ounces drained mandarin oranges (or fresh ones) or drained 

juice- packed pineapple
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Dress ing

½ cup tarragon vinegar or lemon juice
1 tsp tarragon leaves
⅛ tsp fresh ground pepper
1 tsp honey
½ tsp Dijon mustard
½ cup flaxseed oil
½ cup sunflower oil
¼ cup toasted sliced almonds

Places spices and vinegar or lemon juice in a small bowl or blender 
and mix. Add oil slowly, mixing continuously until dressing is a light 
creamy color. Refrigerate for 1 hour before serving over salad. Gar-
nish with almonds. Dressing makes enough for 8 to 12 salads and 

keeps well in the refrigerator.

From Guilt- Free Indulgence

Day 2 Dinner

Ch iC k e N a N d BrOCCOl i  sk i l l e t

2 whole medium chicken breasts, split, boned, and cut into ₁⁄₂" 
strips, all visible skin and fat removed.

⅛ tsp black pepper
¼ cup chopped onion
2 Tbsp olive oil
1 package (10 oz) frozen cut broccoli, thawed (or 1 pound fresh), 

separated into small florets
1 tsp fresh lemon juice
¼ tsp dried thyme
3 medium tomatoes cut into wedges

Season chicken strips with pepper. In medium skillet, cook chicken 
and onion quickly in the oil until chicken is done. Stir in broccoli, 
lemon juice, and thyme. Cook, covered, 6 minutes. Add tomato 
wedges. Cook, covered, 3–4 minutes longer. Serves 4
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Day 3 Breakfast

Mu e sl i

3 cups puffed rice
1 cup organic brown rice dry cereal
3 cups cornflakes
1 cup roasted soy nuts, peanuts, or almonds
1 cup sunflower seeds
1 cup each of any two of the following: currants or raisins, dried 

date bits, dried cherries or apples, dried peach or apricot bits

Toss all ingredients together and store in airtight containers.
Makes 10 cups . (This recipe makes a quick, tasty breakfast or 

snack, and it’s great to take with you when you travel . )

From The Gluten- Free Gourmet, by Bette Hagman

Day 3 Lunch

Qu iC k Qu i NOa Ca s s e rOl e

1 cup quinoa (pronounced keen- wa)
2 medium potatoes, peeled (or scrubbed) and chopped
2 carrots, trimmed and cut into rings
2 onions, chopped
1 cup brown lentils
2 cups vegetable stock or tomato juice
1 tsp chili powder (or to taste)
½ tsp cumin (or to taste)
1½ tsp tamari

Put quinoa in a bowl and cover with water. Swirl bowl and drain in a 
fine sieve or a colander lined with cheesecloth. Repeat several times, 
until the water runs clear. Put quinoa and all other ingredients in 
Dutch oven and bring to a boil. Reduce heat and simmer until car-
rots are tender, about 30 minutes. Stir several times during cooking, 
adding more liquid if necessary. Serves 4 .
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Day 3 Dinner

r i s i  e  B i s i

1¾ cups fat- free chicken broth (or one 14½-oz can)
1 cup long- grain brown rice
8 oz canned no- salt tomatoes in juice
3 cloves garlic, finely chopped
1 cup peas, fresh or frozen
1 tsp Italian seasoning blend
Dash white pepper (optional)
½ cup finely chopped green onion

In a medium saucepan bring broth to a boil over high heat. Add rice, 
cover, and reduce heat to low. Cook for 50 minutes, or until rice is 
tender and liquid is absorbed. While rice is cooking, cut up canned 
tomatoes, reserving ¼ cup juice. Combine tomatoes, ¼ cup juice, 
garlic, peas, and seasoning in a large skillet. Sauté over medium- high 
heat 5–7 minutes or until garlic and peas are at desired doneness. 
When rice is tender, stir into skillet. Heat until rice mixture is hot, 
approximately 5 minutes. Remove from heat, sprinkle with green 
onion, and serve. 3 servings .

From Cooking Without Fat, by George Mateljan

Day 4 Breakfast

Ba Na Na sh a k e

1 frozen banana
⅔ cup vanilla- flavored almond milk

Combine in blender and process until smooth. Serves 1

Day 4 Breakfast

sp iC y Ca r rO t Mu f f i Ns

1 cup white- rice flour
⅓ cup potato starch flour
3 Tbsp tapioca flour
½ cup rice bran
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1 tsp cinnamon
¾ tsp baking soda
2 tsp baking powder (nonaluminum)
¼ tsp nutmeg
1 cup shredded carrots
⅔ cup orange juice
⅓ cup raisins
¼ cup vegetable oil
¼ cup brown sugar
Egg replacer to equal 2 eggs

In a large bowl combine flours, bran, cinnamon, baking soda, baking 
powder, and nutmeg. Mix well. Combine carrots, orange juice, raisins, 
oil, brown sugar, and egg replacer. Add to dry mixture, mixing until dry 
ingredients are moistened. Grease 10 medium muffin cups or line them 
with paper liners. Fill about ⅔ full of batter. Let stand for 5 minutes. 
Bake in preheated 425- degree oven for 20 minutes. Makes 10 muffins.

From The Gluten- Free Gourmet

Day 4 Lunch

h e aV e N ly Qu i NOa h a sh 

1 cup raw quinoa (pronounced keen- wa)
2 cups water
¼ tsp salt- free herb blend
2 cooked potatoes, diced
1 onion, sliced
2 cloves garlic
1 green or red bell pepper, diced
¼ cup minced parsley
1 Tbsp olive oil

Rinse quinoa according to directions given in recipe for Quick 
Quinoa Casserole (Day 3 Lunch). Bring water to a boil. Stir in 
quinoa, cover, and simmer 15 minutes until grains become trans-
lucent and pop open. Drain immediately. Combine quinoa with 
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remaining ingredients, except oil. Taste and adjust seasonings. Sauté 
hash in oil until warmed thoroughly and lightly browned. Serves 6 .

Day 4 Dinner

st i r-  COOk e d Ch iC k e N a N d Ve g e ta Bl e s

1 whole chicken breast, skin, bones, and all visible fat removed
1 onion, chopped
2 Tbsp olive oil
1 green or red bell pepper (or a combination) cut in strips
2 cups broccoli florets
1 cup Chinese edible pea pods
Tamari sauce

Cut chicken into thin strips, about 2" long and ½" wide. In a wok or 
large frying pan stir- cook onion in 1 tablespoon oil until it is trans-
lucent. Add the other tablespoon oil and the chicken. Quickly cook 
over medium- high heat until the chicken is thoroughly cooked. 
Remove chicken from pan and set aside. Quickly brown vegetables, 
adding pea pods only during final 2 minutes. Add chicken last and 
serve over rice. Season with tamari sauce. Serves 2 .

Day 5 Breakfast

OV e N- Ba k e d pO tatO pa NC a k e s

2 large baking potatoes (1½ pounds), peeled
1 tsp oregano
½ tsp chili powder
¼ tsp salt
⅛ tsp pepper
½ small onion, minced
2 Tbsp potato flour
1 Tbsp olive oil
Rice vinegar to taste

Coarsely grate potatoes. Rinse in colander under cold water. Press 
out as much moisture as possible. Place grated potatoes in medium 
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bowl. Combine seasonings, onion, and flour. Work mixture evenly 
into potatoes, pressing into 8 flat circles. Preheat oven to 450 degrees. 
Rub 1½ tsp oil onto cookie sheets. Bake 10 minutes, then press each 
pancake down with a spatula and bake 2–5 minutes more. Loosen 
around each pancake with spatula and carefully flip over. Return to 
oven and bake until crisp (5–6 minutes). Serve immediately, sprin-
kled with rice vinegar. Makes 8 pancakes .

Day 5 Lunch

tOrt i l l a Ch i p s

12 soft corn tortillas, thawed in bag

Preheat oven to 275 degrees. Cut tortillas into four quarters. Lay 
pieces in a single layer on two dry baking sheets.

Bake 20–30 minutes until crisp. Serves 6

To serve soft: After allowing to thaw in bag, remove and wrap in foil 
or place in covered baking dish. Heat in warm oven for a few min-
utes. Serve warm. Optional: Before baking, sprinkle tortillas with 
onion powder, garlic powder, or chili powder.
From The McDougall Plan, by John A. McDougall, MD,  

and Mary A. McDougall

Day 5 Lunch

le N t i l lu st sOu p

2 large carrots, chopped
1 onion, chopped
2 stalks celery, chopped
7½ cups pure water or vegetable broth
2 cloves garlic, minced
1½ cups lentils (red, green, or combination)
Pinch of thyme
Dash of paprika
2 Tbsp tamari
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Salt- free seasoning to taste
Cumin or chili powder to taste (optional)

Coarsely chop carrots, onion, and celery. Add to water or broth 
along with minced garlic and lentils. (If you use red lentils add them 
25 minutes after green lentils, because they need only a short time 
to cook.) Bring soup to a boil and add thyme, paprika, and tamari. If 
you prefer a spicy soup add a few pinches at a time of cayenne, chili 
powder, curry powder, and/or cumin. Reduce heat to medium- low 
and simmer covered 45 minutes to 1 hour until lentils are soft. For 
a creamy consistency, puree about half of the soup in a blender and 
return to soup pot. Serves 4 .

From Guilt- Free Indulgence

Day 5 Dinner

sp iC y Bl aC k Be a Ns a N d tOM atOe s

½ onion, chopped
2 cloves garlic, minced
1 tsp olive oil
1 can chopped stewed tomatoes (or 2–3 fresh chopped)
1 small (4-oz) can diced green chilies
1 can black beans, drained (or 1½ cups cooked dry beans)
½ tsp cumin
½ tsp ground red pepper
¼ tsp chili powder
1 Tbsp chopped fresh cilantro (substitute parsley if you can’t find 

cilantro in the market)

Sauté onion and garlic in olive oil over medium heat until tender. 
Add tomatoes and green chilies. Reduce heat and cook uncovered 
6–8 minutes until thickened. Stir in beans and remaining ingredi-
ents. Cover and heat 5 minutes. Serves 8 .
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Day 6 Breakfast

Oat M e a l

1 cup water or vanilla- flavored almond milk
½ cup natural whole- grain old- fashioned oatmeal

Boil water or milk. Stir in oats. Cook about 5 minutes over medium 
heat, stirring occasionally.

Day 6 Breakfast

r a sp Be r ry r iC e M i l k sMOO t h i e

½ banana
1 handful of frozen raspberries
Few drops of lemon juice
1 cup rice milk

Peel banana and cut into slices. Put the raspberries, banana, and lemon 
juice into the blender. Mix until you obtain a puree, and then add the 
rice milk. Mix until the mixture becomes frothy. Serve chilled.

Day 6 Lunch

sa N ta fe COr N sa l a d

3 cups fresh corn, cooked (or one 17- oz can whole kernel corn, 
drained)

1 can (10 oz) kidney beans, drained
½ cup sliced celery
1 red bell pepper, chopped
1 green bell pepper, chopped
3 green onions finely chopped (include green tops)
½ cup cilantro, chopped (optional)
1 Tbsp canola oil
¼ cup salsa
½ tsp chili powder

In a large bowl toss all ingredients together. Chill for at least 30 min-
utes before serving. Serves 8 .
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Day 6 Lunch

hu M M u s sp r e a d Or di p

1½ cups dry garbanzo beans (or 2 cans, drained)
¾ cup liquid from garbanzos, or pure water
4 cloves garlic, minced
1 Tbsp tamari
2 tsp cumin
1 tsp coriander
¼ cup fresh lemon juice
¼ cup flax oil
¼ cup tahini (sesame butter)

Sort dry garbanzos, rinse, cover with pure water, and soak overnight. 
Drain, rinse, and bring to a boil in a pot of pure water. Reduce heat 
and simmer 2 hours, stirring occasionally and adding more water as 
needed. When garbanzos are tender (or if using canned beans) drain 
and place in blender with ¾ cup liquid. Process with garlic, tamari, 
and spices until smooth, scraping down sides a few times. Add lemon 
juice, oil, and tahini. Process until thoroughly blended. Refriger-
ate and use as needed. It will keep well several days. Hummus can 
be thick or thin, depending on what you want to use it for. It will 
thicken when it is chilled. Makes 4 cups .

From Guilt- Free Indulgence

Day 6 Lunch

Ve g e ta r i a N Ch i l i

3 Tbsp olive oil
1 medium onion, coarsely chopped
4 cloves garlic, minced
½ pound mushrooms, chopped
2 cups cauliflower pieces
1 large potato, peeled (or scrubbed) and chopped
1 large green pepper, seeded and chopped
2 large carrots, peeled (or scrubbed) and chopped
3 cups fresh or frozen corn kernels
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1 (28-oz) can plum tomatoes, chopped, including juice
1 (15-oz) can pinto or kidney beans including liquid
1 cup tomato juice
1 Tbsp ground cumin
2 Tbsp chili powder
1 tsp paprika
1½ tsp salt- free herbal blend
⅛ tsp cayenne
2 Tbsp tomato paste
3 Tbsp red wine vinegar

Heat olive oil in Dutch oven over medium heat. Add onion and garlic 
and sauté until onion is translucent, about 5 minutes. Add mushrooms 
and sauté another 10 minutes. Stir in cauliflower, potato, green pepper, 
carrots, corn, tomatoes, beans, tomato juice, cumin, chili powder, 
paprika, salt- free herbs, cayenne, tomato paste, and vinegar. Bring 
mixture to a boil. Reduce heat to simmer. Cover and cook, stirring 
occasionally, until vegetables are tender, about 30 minutes. Serves 6.

From Guilt- Free Indulgence

Day 6 Dinner

sp iC y ga r Ba NzO Cu r ry

2 Tbsp olive oil
1 large onion, chopped
1 large green bell pepper, chopped
4 cloves garlic, minced
3½ cups chicken broth
6 medium thin- skinned potatoes, scrubbed and cut into chunks
2 (15-oz) cans garbanzo beans, drained (or 4 cups cooked garbanzo 

beans)
1 (6-oz) can tomato paste
1 Tbsp curry powder
1 Tbsp cayenne
3 cups hot cooked rice
Chopped green onion
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In Dutch oven over medium heat combine oil, onion, bell pepper, and 
garlic. Stir occasionally and cook until vegetables are tender, about 
7  minutes. Stir in broth, potatoes, garbanzos, tomato paste, curry 
powder, and cayenne. Cover and simmer until potatoes are tender, 
30– 40 minutes. Spoon over rice. Top with chopped green onion. Serves 

6

Day 7 Breakfast

st r aw Be r ry-  Ba Na Na sMOO t h i e

1 fresh or frozen ripe banana
4 strawberries
½ cup apple cider
½ cup pure water

Combine in blender or processor until smooth. Serves 1 .

Day 7 Lunch

r iC e su M M e r sa l a d

½ cup cider vinegar or wine vinegar
¼ tsp dry mustard
1 tsp tarragon, dried (or 1 Tbsp fresh, chopped)
4 cups cooked brown rice
6 green onions, finely chopped
2 stalks celery, chopped
1 large green bell pepper, chopped
1 cup cauliflower
1 cup broccoli
1 large tomato, chopped
1 cup cooked green peas
4–5 Tbsp diced pimiento
¼ cup chopped parsley
1 cucumber, chopped (optional)
Freshly ground pepper to taste

Mix vinegar, mustard, and tarragon. Pour over cooked rice. Mix 
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well. If rice is warm, let cool to room temperature before adding re-
maining ingredients. When rice is cool, add remaining ingredients. 
Toss gently. Cover and refrigerate at least 2 hours before serving. 
Serves 8 .

Day 7 Dinner

Or i e N ta l sC a l l Op s

12 oz sea scallops
2 Tbsp tamari
1 Tbsp fresh lemon juice
½ tsp ground ginger
¼ tsp dry mustard
8 cherry tomatoes
1 medium green bell pepper, cut into 1" pieces

Thaw scallops, if frozen. Place in shallow glass dish. Combine tamari, 
lemon juice, ginger, and dry mustard. Pour over scallops. Cover and 
let stand at room temperature for 1 hour. Drain, reserving marinade. 
On four skewers, alternate scallops, tomatoes, and green pepper. 
Place on rack of broiler. Broil 5" from heat, 7–8 minutes per side, 
basting with marinade. Serves 2 .
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A P P E N D I X  B : 

Glossary of Scientific Terminology

Acute: An illness or injury that often has rapid onset or a single cause and can be 
resolved with medical intervention.

Adaptogen: A substance that helps the body adapt to a changing environment or 
stressful situation.

Adenosine triphosphate (ATP): A chemical compound produced in the mito-
chondria of the cell that is related to energy production.

Adipocytes: Cells that make up fat tissue, which is also called adipose tissue.
Adipokines: A family of messenger substances manufactured and secreted into 

the bloodstream by adipocytes.
Adrenaline: A key stress hormone that is involved in many processes in the 

human body, including mitochondria bioenergetics and insulin balance.
Advanced glycation end- products: Protein structures formed through the process 

of glycation that can stimulate an immune inflammatory response.
Adverse drug reaction (ADR): An atypical or toxic metabolic response to a drug 

approved for use.
Albumin: A blood protein manufactured in the liver that can be a marker of 

protein sufficiency and amino acid balance.
Allostasis/Allostatic load: A concept developed by researcher Bruce McEwen 

that refers to a process by which the human organism makes adjustments to 
maintain homeostasis.

Alzheimer’s disease: A progressive neurodegenerative disorder that is the most 
common cause of dementia in the elderly.

Amino acids: Amino acids are the building blocks of proteins. There are twenty 
amino acids, of which eight are essential.

Amylase: An enzyme secreted in saliva that is involved in the process of 
digestion.

Amylopectin: The short- grain variety of rice, which has a greater impact on 
glucose levels.

Amylose: The long- grain variety of rice, which has lesser impact on glucose 
levels.
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Anemias: Hematological aberrations, various forms of which are nutrient- related.
Ankylosing spondylitis: An inflammatory immune condition, also called 

“bamboo spine,” that may affect individuals who carry a unique histocompat-
ibility gene. One of the more than eighty autoimmune diseases.

Antibiotics: Proteins that are produced by the immune system and are highly 
selective in their action against the causes of specific infectious diseases.

Antioxidants: Molecules generally consumed in the diet to reduce damaging oxi-
dative processes and produce cellular redox balance (the reduction/oxidation 
potential of the cell). This activity has a profound effect on signal transduc-
tion and intracellular communication.

Apolipoprotein E gene (ApoE): A genetic variant that has been linked to a higher 
incidence of Alzheimer’s disease and heart disease.

Arthritis: A systemic inflammatory condition affecting the joints. One of the 
more than eighty autoimmune diseases.

Ashwagandha: An adaptogenic herb that has a history of medicinal use. Often 
called “Indian ginseng.”

Asthma: A chronic inflammatory condition of the lungs in which swelling of the 
airways leads to wheezing and difficulty breathing.

Atopy: Allergic reaction that may be hereditary and results in skin rashes and 
asthma.

Attention deficit disorder: A condition in which the brain is hyperstimulated and 
unable to stay on task.

Autism: A neuropsychiatric disorder with symptoms that relate to behavior, 
social interaction, and cognitive ability.

Autistic spectrum disorder: A group of developmental disorders that have in 
common impairments in social interaction, communication, imagination, and 
behavior, but can be found together with any level of ability, from profound 
general learning disability to average or even superior cognitive skill.

Autoimmune diseases: A variety of conditions that result when the body— for 
unknown reasons— generates an immune response against its own cells and 
tissues.

Ayurvedic medicine: A traditional philosophy of medicine that originated in 
India.

B cells: Immune system cells that neutralize toxins by secreting antibodies 
against them. These are known as the antibody- producing cells.

Benign prostatic hyperplasia (BPH): An enlargement of the prostate gland deriv-
ing from an alteration in testosterone metabolism  coupled with an increase in 
activity of inflammatory messenger substances.

Biochemical individuality: A concept developed by Dr. Roger Williams in 
which health and disease are linked to genetic and environmental uniqueness.

Bioenergetics: A term used to describe the constellation of cellular processes 
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related to the physiological energy of an organism; how energy is harnessed, 
made available, used, and transformed to support physiological processes.

Bioidentical hormone replacement therapy (BHRT): A therapy using hormones 
that are identical to natural hormones at the molecular level.

Biological aging: The rate of speed at which the human body loses organ reserve.
Biomarkers: Physiological indicators of health status.
Bisphenol- A (BPA): A synthetic molecule, persistent and not easily degraded, that 

has been used in the production of plastic for several decades. Significant levels 
of BPA are now found in the environment, and ongoing research has demon-
strated an association between exposure and increased prevalence of disease.

Body mass index (BMI): An approximation of body composition, or percent 
body fat, using a measurement of height and weight. BMI is often  coupled 
with the waist- to- hip ratio; together they can provide an estimate of visceral 
adipose tissue (VAT), fat tissue that accumulates around the abdomen.

Bone density: Bone mass or reserve, which is directly related to maintenance of 
bone integrity and resistance to fracture.

Boswellia serrata: The gum resin extract known as frankincense, which has been 
demonstrated to have anti- inflammatory properties.

Bovine spongiform encephalopathy (BSE): Also called mad cow disease, a neu-
rodegenerative disease causing spongy degeneration in the brain and spinal 
cord in cattle.

BRCA mutation: A genetic mutation linked to higher risk of breast cancer.
Caloric restriction (CR): Generally a 30 percent reduction in calorie intake, 

a dietary approach that has been demonstrated to significantly increase life 
expectancy in animals.

Cancer: A constellation of diseases that can occur as the result of cellular mal-
function and abnormal cellular division— oncogenesis— which reflects a sys-
temic alteration that is the body’s response to genetic triggers, environmental 
influences, or in many cases a combination of the two.

Candida albicans: A yeast generally present in the gastrointestinal tract that can 
cause illness or dysfunction in the event of overgrowth.

Carbohydrate: A nutritional molecule made up of the sugar glucose in long chains 
that can impact the body in a variety of ways depending on type and source.

Catalase: An enzyme involved in the body’s system of cellular detoxification and 
antioxidation.

Celiac disease: A disorder in which the lining of the small intestine is damaged 
by a family of proteins called gluten, found in cereal grains. The intestinal 
damage prevents nutrients from being absorbed, and it is associated with a 
range of digestive symptoms as well as dementia.

Chelation: The binding of minerals by substances like the sulfur amino acid 
cysteine.
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Cholecystokinin: A neurotransmitter hormone produced in the intestinal tract 
that has been linked to appetite.

Cholesterol: A molecule manufactured in the liver that is a precursor to hor-
mones and bile acids. Cholesterol is necessary for proper fat digestion and 
metabolism and as a critical component of membranes. Cholesterol status is 
used as a biomarker for potential risk of heart disease and stroke.

Chromosome: The DNA molecule that carries the genetic code of an organism. 
Humans have twenty- three pairs, with half of each pair provided by the bio-
logical mother through her egg and the other half provided by the biological 
father through his sperm.

Chronic: Conditions, ailments, and illnesses that do not have a single cause, 
treatment, or cure. With a chronic health concern, the patient lives with the 
disease and the efforts at treatment for an indefinite time period.

Chronic fatigue syndrome (CFS): A syndrome characterized by bone- weary fa-
tigue, muscle weakness, swollen glands, brain fog, intolerance of exercise that 
was previously well tolerated, and the desire to sleep through the day.

Chyme: Partially digested food.
Circulatory system: The heart and blood vessels, which pump blood throughout 

the body.
Clostridium: A bacterium normally present in the human gastrointestinal tract 

that can cause illness or dysfunction in the event of overgrowth.
Coenzyme Q10: A nutritional agent that has a relationship to mitochondrial 

energy production, cardiac function, and cardiomyopathies and is a member 
of the antioxidant family of substances.

Compression of morbidity: A theory of aging developed by Dr. James Fries that 
states that natural aging does not have to be accompanied by increased dis-
ability and functional impairment.

Conjugases: A family of enzymes principally found in the liver that are involved 
with cellular detoxification.

Creutzfeldt- Jakob disease: The human variant of bovine spongiform encephalop-
athy, which is transmitted to humans through contaminated animal products 
in the food supply.

Cryptosporidium: A parasite associated with a high risk of waterborne disease.
Cyclooxygenase (COX): An enzyme in cells associated with inflammation.
Cytochrome P450 (CYP450): An enzyme supersystem composed of more than 

fifty different kinds of enzymes, each with its own gene, that is involved with 
detoxifying toxins and metabolizing substances native to all living cells.

Cytokines: Proteins made by the immune cells that control cellular communica-
tion, including the communication of inflammation among organs.

Cytomegalovirus: A viral infection that may be connected to atherosclerosis.
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Daidzein: A phytonutrient in soy connected to management of estrogen- related 
cellular communication imbalances.

Dementia: A loss of cognitive function associated with aging.
Depression: A mood disorder that may be linked to alterations in brain chemistry 

due to myriad variables, including environment.
Detoxification: Physiological processes occurring primarily in the liver that con-

vert toxic substances into nontoxic by- products that are eliminated from the 
body via the kidneys and intestines.

Diabetes: A chronic condition in which an individual has elevated blood sugar 
levels. Type 1 diabetes is due to an autoimmune response that destroys the 
islets of Langerhans cells so that the pancreas simply cannot secrete insulin. 
Type 2 diabetes, which constitutes nearly 80 percent of the global incidence 
of this disease, stems from an imbalance in glucose transport that is affected 
by an individual’s diet, lifestyle, and environment.

Diagnosis: Historically, doctors define a disease according to a cluster of symp-
toms; through clinical, laboratory, and pathological findings; and through 
clinical knowledge and judgment. The concept of diagnosis is driven by an 
assumption that the patient has a disease, an assumption that may or may not 
be true.

Digestive system: The cells, receptors, bacteria, tissues, and organs in the body 
working together to promote the digestion of food, absorption of nutrients, 
and elimination of waste.

Diindolylmethane (DIM): A phytochemical produced by digestion of cruciferous 
vegetables.

Dimercaptosuccinic acid (DMSA): A chelating agent.
Docasahexaenoic acid (DHA): An omega- 3 fatty acid found in cod liver oil and 

other nutritional oils that has anti- inflammatory properties.
Down syndrome: Also called trisomy 21, a genetic condition associated with the 

mutation of one chromosome.
Duodenal ulcer: A condition of the gastrointestinal tract that may be associated 

with Helicobacter pylori infection.
Dysbiosis: A microbial imbalance of the gut.
Eicosapentaenoic acid (EPA): An omega- 3 fatty acid found in cod liver oil and 

other nutritional oils that has anti- inflammatory properties.
Electrocardiogram (EKG): A diagnostic test to measure electrocardiac rhythm.
Endocrine system: The body’s hormonal messaging system.
Endosymbiotic theory: A concept developed by Dr. Lynn Margulis that suggests 

mitochondria were originally bacteria that millions of years ago infected a 
host human cell, adapted to being there, and have remained there ever since 
because of a mutually beneficial symbiosis.
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Endothelial dysfunction (ED): Blood vessel response to chronic insult or injury. 
In cardiovascular medicine, a noninvasive test for ED is sometimes used as a 
marker for predicting stroke, heart attack, coronary heart disease, congestive 
heart failure, and renal disease.

Endotoxemia: The release of toxic substances from the intestinal tract into the 
blood; also known as leaky gut syndrome.

Entamoeba histolytica: A waterborne parasite.
Enteric microflora: Collectively refers to the many types of bacteria found in the 

intestines, including symbiotic, commensal, and parasitic.
Epigenetics: The prefix epi- , from Greek, signifies something over and above. 

Epigenetics refers to things that reside above the control of the expression of 
the genome. Epigenetic events are heritable alterations in gene function that 
are mediated by factors other than changes in primary DNA sequence.

Epstein- Barr virus: A chronic viral illness linked to the herpes family that causes 
profound fatigue.

Erythromelalgia: A rare autoimmune disease that periodically causes the ankles 
and feet or hands and arms to swell, turn red, and become hot to the touch.

Essential fatty acids: Nutritional substances that transport fats and cholesterol in 
the blood and play a vital role in human metabolism.

Extracellular matrix: A network of nerves found in the connective tissue below 
the skin that acts as a whole- body signaling system.

Fat: Adipose tissue. Fat cells (adipocytes) are metabolically active and elaborate 
their own messenger molecules.

Fibromyalgia: A complex condition involving myalgic pain, fatigue, sleep distur-
bances, cognitive dysfunction, and immunological suppression.

Flavin adenine dinucleotide (FADH): A key substance derived from vitamin B2 
that is involved in cellular energy production and metabolism.

Flavonoids: Phytochemicals that play a role in cellular detoxification.
Folate: Folic acid (vitamin B5), vitamin B12, vitamin B6, and betaine are all 

very important for support of the folate cycle. The folate cycle is the cycle that 
generates active methyl groups through S- adenosylmethionine.

Food allergy/food sensitivity: A food allergy produces an immuno- inflammatory 
cascade within the body. With food sensitivity, individuals may experience 
symptoms of imbalance when consuming foods they previously tolerated, but 
these foods do not trigger a measureable immune response.

Free radicals: Oxygen molecules that can have a damaging effect on mitochon-
dria, which is theorized to contribute to cellular aging.

Fructans: Fibers from plant foods that seem to be the preferred food of the sym-
biotic and commensal families of bacteria in the intestine.

Functional medicine: A medical approach that is related to determining the 
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imbalances in physiological, physical, and mental function that result in 
chronic disease.

Gaia hypothesis: The Gaia hypothesis, developed by Dr. Lynn Margulis, suggests 
that it is cooperation rather than competition— networking rather than the 
struggle of the unfit against the fit— that is the true driving force of evolution.

Gamma- glutamyl transpeptidase (GGT or GGTP): Elevated levels of this 
enzyme in the blood have historically signaled liver injury due to alcohol 
or drug toxicity, but are now also linked to toxic exposure, obesity, and 
diabetes.

Gastric reflux: A reflux of gastric contents up into the esophagus that can be a 
combination of acid and also bio-  and pancreatic enzymes, all of which can 
degrade the esophageal mucosa and create gastrointestinal symptoms and 
complications.

Gastrin: A hormonal messenger molecule involved in communication between 
the gut and the brain.

Gaucher’s disease: A genetic metabolism disease involving the accumulation of 
fatty substances.

General adaptation syndrome (GAS): The clinical model of stress as developed by 
Dr. Hans Selye and encompassing three stages of response: arousal, adapta-
tion, and exhaustion.

Genes: The carriers of the genetic code— the book of life— present in each cell. 
Within the human species, genes can be very similar in the larger sense, but 
small differences encoded within genes (single nucleotide polymorphisms) 
account for more than 3 million variants in gene expression.

Genetic determinism: The belief that genes alone determine the pattern of dis-
ease and dysfunction in the life of an individual.

Genetic expression: The concept that environment and lifestyle can influence the 
expression of genes, and therefore also disease and health patterns.

Genetically modified organisms (GMOs): Crops that have been altered at the 
genetic level and introduced into the food supply, sparking debate about safety 
and disclosure practices.

Genistein: A phytonutrient in soy connected to management of estrogen- related 
cellular communication imbalances.

Genome: The whole of an individual’s genetic information.
Genomics: The study of genetic sequencing as well as the influence of epigenetic 

factors on gene expression.
Genotype: Genotype is our genetic makeup, the potential of various traits to 

develop in us.
Germ theory: The breakthrough understanding that submicroscopic organisms 

cause infectious diseases.
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Ghrelins: Hormonal messenger molecules involved in communication between 
the gut and the brain.

Ginger: A root that has traditional medicinal applications.
Glucagon- like peptide 1 (GLR- 1): A hormone that raises blood sugar levels.
Glucose: A carbohydrate that is absorbed directly into the bloodstream during 

digestion and is extremely important in human metabolism.
Glucose test: A challenge that can help measure organ reserve. The subject 

drinks a sugar solution containing a specified amount of sugar. The level of 
glucose in the subject’s blood is then monitored periodically over the next 
three to six hours to measure the subject’s ability to properly metabolize the 
sugar load.

Glucosinolates: Nutrients found in the cabbage family that play a role in cellular 
detoxification.

Glucuronidation: A detoxification process in the body that can be influenced by 
nutritional substances.

Glutathione: A nutrient of central importance in human physiology because of its 
roles in mitochondrial function, redox potential, and cellular detoxification.

Gluten: A family of proteins found in cereal grains that cause celiac disease in 
genetically susceptible individuals.

Glycemic load: A dietary calculation relative to the level of sugar in the blood 
after eating certain foods.

Glycotoxins: Advanced glycation end- products produced by high- heat cooking 
resulting in the chemical combination of sugars with protein that have been 
linked to inflammatory response and chronic disease.

Gout: An autoimmune condition caused by an imbalance of uric acid leading to 
inflammation.

Hashimoto’s thyroiditis: An autoimmune disease of the thyroid featuring alter-
nating bouts of hypothyroidism and hyperthyroidism, with symptoms that 
can affect the entire body. This is one of the eighty autoimmune diseases.

HDL cholesterol: High- density lipoproteins— often referred to as “good” choles-
terol. HDL cholesterol is a protein carrier whose task is to pick up the choles-
terol from the artery wall and take it back to the liver to be broken down and 
excreted.

Health span: The length of time an individual lives a disease- free life.
Helicobacter pylori (H. pylori): Food- borne bacteria that cause infection of the 

gastrointestinal tract.
Hematocrit: A blood marker of protein insufficiency.
Hemoglobin A1c: A hemoglobin protein used clinically as a measurement of 

diabetes.
High blood pressure: A condition that arises from hypertension, a complex shift 
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in our metabolic function that gives rise to changes in vascular endothelial 
compliance, leading to less vasorelaxation and more vasoconstriction.

High- fructose corn sweeteners: Sweeteners derived from high- fructose corn 
syrup and used in the manufacture of many processed foods.

High- sensitivity C- reactive protein (hs- CRP): A blood biomarker that is an 
indicator of chronic inflammation linked to several chronic diseases.

Homocysteine: A blood biomarker used as an indicator of vascular disease.
Hormone replacement therapy (HRT): A combination of equine estrogens and 

synthetic progesterone used to treat the symptoms of menopause in women 
for several decades that has now been linked to an increased risk of heart 
disease and dementia.

Hormones: Chemicals native to human physiology that maintain optimal health 
and function.

Human Genome Project: A project to map the human genome initiated in 1990 
under the direction of Dr. Francis Collins and successfully completed in 2000 
with the additional involvement of Dr. Craig Venter.

Humulones: Phytonutrient compounds derived from hops.
Hypochlorite: A caustic form of oxygen that makes up the chemical structure of 

bleach and promotes oxidation.
Immune system: The complex surveillance system of the human body that 

has the primary task of fighting infection. In the case of imbalance in the 
immune system— which can result from myriad causes: infection, toxic 
exposure, stress, hormonal imbalance, activity patterns, or nutrient intake— 
autoimmune disease and chronic conditions can result.

Indole- 3- carbinol (I3C): A substance derived from cruciferous vegetables that 
can support processes of detoxification.

Inflammation: A natural immune response in the body. The presence of chronic 
inflammation in the body has been linked to altered cellular communication 
and the development of chronic disease.

Inflammatory bowel disease: A collective term embracing both ulcerative colitis 
and Crohn’s disease. These disabling conditions are characterized by diar-
rhea, pain, bleeding, and other intestinal symptoms, and by lifelong relapses. 
Ulcerative colitis is confined to the mucosal layer of the large bowel, whereas 
Crohn’s disease can affect any portion of the intestinal tract. The pathogenesis 
of inflammatory bowel disease is complex, but it appears to involve interac-
tion between three essential components: host genotype, the community of 
intestinal bacteria, and the gut mucosal immune response.

Innate immunity: The presence of specialized white cells within the human 
organism that exist for the purpose of ingesting and killing foreign molecules 
in the body.
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Insulin: A hormone produced by the pancreas that plays a significant role in 
human metabolism.

Insulin resistance: An imbalance in glucose transport that impairs glucose toler-
ance and is linked to the cluster of conditions known as metabolic syndrome.

Ischemic heart disease: Heart disease due to hardened arteries that reduce the 
blood supply to the heart.

Islets of Langerhans: Specialized cells in the pancreas that secrete insulin into the 
bloodstream.

Junk DNA: Noncoding regions of the human genome that were thought to 
have no function in genetics, but now are found to contain information that 
controls genetic expression.

Kinase: Substance that acts as a cellular signaling messenger.
Kupffer cells: Specialized immune cells found in the liver that transmit messages 

of inflammation.
Lactic acid: A waste product made by the body that results when activity exceeds 

the capacity of the mitochondria to produce the necessary level of energy, 
resulting in pain.

L cells: Specialized cells in the small intestine. Bitter- tasting foods can stimulate 
the L cells to release glucagon- like peptide- 1 and in turn help to manage 
blood sugar and insulin levels

LDL cholesterol: Low- density lipoprotein— often referred to as “bad” cho-
lesterol. LDL cholesterol is transported from the liver on a specific protein 
carrier whose job is to deliver it to the artery wall.

Life span: The total amount of time spent living, regardless of health status.
Lipoic acid: A substance produced by metabolism and used as a nutritional 

supplement that has been shown to improve insulin sensitivity and glucose 
transport.

Lyme disease (Borrelia burgdorferi): Lyme disease, at least in the chronic stages, is 
a multisymptom, multisystem disorder caused by the bite of the tick Ixodes 
scapularis. The bacterium is injected into the skin, travels very quickly into the 
bloodstream, and disseminates quite rapidly into the central nervous system, 
often causing neurological symptoms. The hallmark of the illness is a bull’s- 
eye rash that can occur within a  couple of days of contact with the tick.

Lymphatic system: The network that connects the glands of the body and across 
which lymphatic fluid transports hormones and other substances.

Macular degeneration: The most common cause of blindness in older individuals. 
Dietary variables appear to play a role in the loss of the fovea and detachment of 
the macula. This has to do with insufficiencies of dietary intake of carotenoids, 
particularly the lutein family of orange or yellow type pigments.

Maillard reaction: A glycosylation reaction where the aldose form of a reducing 
sugar, like glucose, reacts with the lysine amino group and a protein to make 
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a glycosylation product. In cooking, glycosylation makes crusty bread. In 
plasma, glucose can react with proteins to form “crusty” proteins floating in 
the blood. These are called advanced glycation end- products, or AGEs. Accu-
mulation of AGEs is associated with biological aging.

Mediterranean diet: The Mediterranean diet, which emphasizes consumption of 
whole grains, fresh vegetables and fruits, and healthy fats, has been associated 
with greater longevity and quality of life in many epidemiological studies.

Menopause: A normal transition that most women go through in their fifth 
decade of life, but timing can vary widely. Symptoms influencing physiologi-
cal, cognitive, mental, and physical functioning can result as a consequence of 
fluctuating hormone values.

Metabolic syndrome: A cluster of conditions first identified by Dr. Gerald 
Reaven that include a high level of triglycerides in the blood, low HDL levels, 
elevated blood pressure, high levels of blood glucose, and what is called cen-
tral obesity— meaning an apple- shaped body that is significantly overweight 
or obese. All of these conditions result from insulin resistance and an imbal-
ance in glucose transport that impair glucose tolerance.

Metallothioneins: A family of proteins found in virtually every cell of the body 
that bind minerals very tightly and conduct their exit from the body via elim-
ination in the stool or urine.

Methylenetetrahydrofolate reductase (MTHFR) polymorphism: A single- 
nucleotide polymorphism that is extremely influential in controlling the 
metabolism of the important B vitamin known as folic acid.

Microvilli: Millions of tiny folds that line the surface of the intestinal tract and 
through which nutrients are absorbed across the intestinal lining.

Minerals: Substances— calcium, magnesium, and potassium are examples— 
native to the human body and important for maintaining function.

Mitochondria: Structures within human cells that are called the “energy power-
houses.” Mitochondria provide energy for the way we function— the way we 
derive our spark in order to keep our biochemical engines running. Mainte-
nance of mitochondrial function is extraordinarily important for the preven-
tion of oxidative stress.

Mitochondrial DNA: Mitochondrial DNA is inherited only from one’s mother.
Monosodium glutamate (MSG): A form of delivery of glutamic acid that is per-

ceived as “umami” in terms of taste. Sensitivity to MSG is a widespread issue.
MPTP: A powerful neurotoxin produced by the pesticide paraquat when heated 

and thought to contribute to Parkinson’s- like symptoms.
Mucopolysaccharides: A unique class of substances found in mushrooms and 

other vegetables that are thought to support immune system function.
Multiple sclerosis: An inflammatory autoimmune disease of the nerve cells in the 

brain and spinal cord. MS has been shown to have a gradient of prevalence 
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with latitude, a finding that has been theorized to link to vitamin D defi-
ciency, which is more common in the northern hemisphere.

N- acetylcysteine: A nutrient that is the precursor of glutathione in the mitochon-
dria, which has been shown to be anti- inflammatory. It is often termed NAC.

Natural selection: A theory popularized by Charles Darwin, who suggested evo-
lution favored “survival of the fittest.”

Nervous system: The body’s communication system composed of the brain, 
spinal cord, and nerves.

Neurotransmitter: Messaging substances that carry information throughout the 
body.

Nicotinamide dinucleotide (NADH): A substance derived from vitamin B3 
(niacin) that is used in cellular energy production and metabolism.

Noncoding DNA: At one time called junk DNA, noncoding DNA contains the 
information that controls the expression of our genes.

Nonsteroidal anti- inflammatory drugs (NSAIDs): Nonnarcotic, nonaddictive 
medications used to influence inflammation, including aspirin, ibuprofen, 
indomethacin, and ketoprofen.

Nutraceutical: Specific nutrients used in therapeutic doses to remedy imbalances 
in core physiological processes.

Nutrigenomics: A new field of research aimed at determining the correct 
intake of specific nutrients to meet the genetically determined needs of an 
individual.

Obesity: An increased waist- to- hip ratio where the fat stores of the body are 
concentrated around the waist as intra- abdominal fat. This type of excess fat 
accumulation is associated with increased incidence of such chronic illnesses 
as type 2 diabetes, heart disease, stroke, dementia, kidney disease, and both 
breast and prostate cancers.

Obesogen: A substance that can promote obesity, and a term that has been used 
to describe the presence of persistent organic pollutants (POPs) in the body.

Obstructive pulmonary disorder: A chronic and progressive condition of the 
lungs that may be connected to inflammation.

Organ reserve: The amount of organ function that is available to manage physio-
logical demand under stress.

Orthomolecular medicine: A term coined by Dr. Linus Pauling and based upon 
the Greek prefix for “upright” or “correct,” used in the general sense to 
describe a medicine that would mix and match substances native to human 
physiology— vitamins, minerals, nutrients, hormones, metabolites, and cellu-
lar building blocks— to the right levels for an individual’s optimal health and 
function.

Osteocalcin: Signaling substances produced by bone cells that influence insulin 
activity and blood sugar levels.
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Osteoporosis: A metabolic bone disease characterized by a defect in bone remod-
eling and the loss of normally mineralized bone.

Osteoprotegerin: Signaling substances produced by bone cells that influence 
insulin activity and blood sugar levels.

Oxidative stress: A general shift in cellular function that damages cellular membrane 
constituents and mitochondria and causes DNA strand breaks and DNA oxida-
tion. Oxidative stress can be affected by numerous factors, including diet, lifestyle, 
and activity pattern. High oxidative stress is linked to aging and chronic illness.

Paradigm shift: A term popularized by Thomas Kuhn in his book The Structure 
of Scientific Revolutions. History has witnessed many changes in the field of 
medicine as a result of paradigm shift, and the dynamics in today’s health- care 
system also reflect a period of great change.

Paraquat: A defoliant that has been widely used as a pesticide. It has been impli-
cated in producing Parkinson’s- like symptoms in individuals who consumed 
contaminated marijuana.

Parkinson’s disease: A degenerative neurological disease affecting movement and 
characterized by persistent tremor.

Perimenopause: The time period in a woman’s life that immediately precedes 
menopause. The World Health Organization has defined perimenopause as 
the period from which abnormalities associated with hormone changes begin 
to occur to one year after the last menstrual period.

Periodontal disease: A chronic infection of the mouth that can trigger immune 
response.

Persistent organic pollutant (POP): Endocrine- disrupting chemical that is fat- 
soluble and can accumulate in tissues, and, in so doing, can modify physiolog-
ical function in such a way as to set in motion a process that leads to obesity 
and type 2 diabetes.

Phagocyte: Cell of the immune system that engulfs and destroys foreign 
substances.

Pharmaceutical: Drug developed to address the identifiable cause or agent of a 
disease.

Pharmacology: The science of studying chemical agents and their effect on 
human physiology.

Phenotype: Phenotype is what happens when our genotype interacts with the 
environment, realizing the potential of particular traits and thereby giving 
rise to observable characteristics in the way we look, act, feel, and perform.

Phenylalanine: An amino acid in protein that must be controlled in the diet of an 
individual with phenylketonuria.

Phenylketonuria (PKU): One of the most common genetically linked diseases of 
infancy. Developmental disability and early death can be avoided if the child 
is fed a controlled diet low in phenylalanine, an amino acid in protein.
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Phytochemical: Plant- derived substance and botanical medicine that has been 
shown to alter cellular communications.

Phytosterols: A class of phytonutrients; some have been found to lower LDL cho-
lesterol and others to support insulin sensitivity and balance glucose transport.

Plaque: A deposit of fat clinging to an artery wall and causing blockage. Plaque 
can be measured using positron emission tomography (PET).

Polypharmacy: Use by an individual of several drugs together in order to address 
the different symptoms arising from a range of causative factors.

Postmenopause: The years of a woman’s life following menopause. The change 
in the hormonal environment following menopause requires attention to 
specific areas of health risk, including bone loss, cardiovascular disease, and 
dementia.

Potassium citrate: An alkaline salt that can affect the acid- alkaline balance of the 
body.

Prebiotics: Compounds that are not digested in the upper part of the gastroin-
testinal tract. They are fermented by specific types of bacteria in the gut, and 
therefore they modulate the endogenous population of the gut microbiota.

Prions: A combination of the words “protein” and “infection,” the term was 
coined by Dr. Stanley Prusiner to describe natural proteins that had under-
gone a post- translational modification of their shape

Probiotics: Bacteria that tend to be given orally (in the diet or as a supplement) and 
remain viable within the gastrointestinal tract. It has been known for a long time 
that some bacteria can have beneficial effects on physiology in human bodies.

Promoter regions: A term that replaced “junk DNA” and is used to describe 
regions in the genome that control translation of genotype into phenotype.

Prostate- specific antigen (PSA): A prognostic marker for both benign prostate 
hypertrophy and prostate cancer that is used to track relative risk, prognosis, 
and follow- up on intervention in at- risk individuals.

Protein: A nutrient necessary for many essential physiological functions that 
has generated debate about protein quantity (percent calories as protein) and 
quality (vegetable, animal, dairy, and egg sources). Proteins are made up of 
long chains of amino acids that are ordered in a specific manner depending 
upon the specific protein. The order of the amino acids in protein is deter-
mined by the organism’s genes.

Psychoneuroimmunology (PNI): A physiological supersystem— nervous, endo-
crine, and immune— that operates as a team to translate outside messages to 
inside function.

Recommended dietary allowance (RDA): Minimum levels of nutrients needed 
to maintain health as established by the Food and Drug Administration.

Reductionism: A philosophy of compartmentalization, where the individual 
parts are viewed separately from the whole.

81



A p p e n d i x B :  g lo s s A ry o f s c i e n T i f i c T e r m i n o lo gy  |

Reproductive system: The respective male or female organ systems involved in 
reproductive processes.

Respiratory system: The lungs, bronchi, and larynx and their collective activities 
to move oxygen throughout the body.

Resveratrol: A phytonutrient derived from red grapes and peanut skins that 
influences mitochondrial function and cellular signaling related to gene 
expression.

Rheumatoid arthritis: An autoimmune disease involving inflammation of the 
joints.

Sarcopenia: A medical term describing loss of muscle mass.
Schizophrenia: A family of conditions associated with altered brain chemistry 

that can produce delusions and paranoia. Schizophrenia has been linked to 
excessive dopamine activity in certain brain regions, although antipsychotic 
drugs, which often block dopamine receptors, are not always helpful in man-
aging the condition.

Scrapie: A neurodegenerative condition caused by a structurally modified protein 
that affects sheep and goats.

Secretin: A hormonal messenger molecule involved in communication between 
the gut and the brain.

Selective kinase response modulators (SKRMs): Phytochemicals that influence 
genetic expression by their ability to modulate genetic expression through 
effects on the kinase regulatory network.

Selective serotonin reuptake inhibitors (SSRIs): A class of pharmaceutical antide-
pressants that increase serotonin levels in the nervous system.

Serotonin: A hormonal messenger molecule released directly from nerve termi-
nals in the brain’s central nervous system. Serotonin is commonly described as 
the mood- elevating neurotransmitter.

Sickle- cell anemia: A cellular disease resulting from a genetic alteration in one 
part of the hemoglobin protein molecule; in consequence, the hemoglobin 
has a “sickle” shape.

Single nucleotide polymorphisms (SNPs): The alteration in the genetic code that 
relates to the substitution of one of the four DNA building blocks (nucleo-
tides) for another. There are more than 3 million potential variations that 
have been identified in human genes and that account for variability in things 
like disease susceptibility.

Sodium butyrate: The sodium salt of the simple 4- carbon fatty acid butyric acid; 
when administered intravenously to patients with sickle- cell characteristics, 
it has been shown to prevent the hemoglobinopathies associated with the 
genetic disorder.

Somatostatin: A hormonal messenger molecule involved in communication 
between the gut and the brain.
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Statin: A family of pharmaceutical drugs approved for lowering high levels of 
cholesterol in the blood by blocking the manufacture of cholesterol in the 
liver.

Stress: The physiological response to a change in environment. The term, bor-
rowed from physics, was first applied to human physiology by Dr. Hans Selye.

Stroke: A cardiovascular event that results in blood loss to the brain and may be 
linked to defects in fat transport.

Sulforaphane: A phytonutrient found in cruciferous vegetables that has been 
found to play a role in cellular detoxification.

Superoxide dismutase (SOD): An antioxidant enzyme produced within the mi-
tochondrial cell specifically to defuse damaging forms of oxygen before they 
can cause injury.

Systemic lupus erythematosus (SLE): An autoimmune disease that has higher 
prevalence in women and therefore may relate to androgen- estrogen balance 
and estrogen metabolism.

Systems biology: An approach to medicine that views the body as a network of 
interactions among core physiological processes.

Tay- Sachs disease: A genetic disease of infancy that causes progressive deteriora-
tion of nerve cells and usually results in death.

T cells: Specialized cells of the immune system that control immediate response 
to foreign materials and are involved in what is known as innate immunity.

Telomerase: The enzyme that repairs damaged telomeres.
Telomeres: Unique pieces of chemical structure at the end of each chromo-

some in our genome that are present to protect the chromosome. Telomeres 
get shorter during replication, which leaves the chromosome vulnerable to 
damage. Lifestyle, diet, and environment have been shown to play a role in 
determining the length of the telomeres

Thyroid: The thyroid is the environmental sentinel gland. It senses the outside 
environment in terms of various substances to which the organism is exposed.

Tinnitus: The medical term that describes a persistent ringing in the ears.
Tocotrienols: Relatives of vitamin E that are found in high levels in palm oil and 

act as antioxidants.
Traditional Chinese medicine (TCM): TCM holds an important position in 

primary health care in rural areas of China. It is also appreciated in urban and 
well- developed areas for its 5,000- year- old tradition. The Chinese govern-
ment has undertaken enormous efforts to modernize TCM by investing in 
scientific and clinical research and trying to better understand its underlying 
principles. Western interest in TCM stems from the hope that it might com-
plement western medicine by providing different tools for different applica-
tions. Medicinal herbs play a very important role in TCM.

Transglutaminase: The autoantigen enzyme associated with celiac disease.
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Triglycerides: A form of fat in the blood that, when elevated, is a marker of met-
abolic syndrome, type 2 diabetes, and heart disease risk.

Turmeric: A spice that has been demonstrated to have anti- inflammatory proper-
ties due to the presence of the phytochemical curcumin.

Umami: The taste activated by monosodium glutamate (MSG).
Uric acid: A natural material in the blood often associated with gout. Elevated 

uric acid may be a response to oxidative stress, and it may actually be an im-
portant antioxidant.

Vitamins: Chemical compounds whose importance to health was first identified 
in diseases connected to nutritional deficiencies. Vitamins are now found to 
influence gene expression and cellular function.

VLDL cholesterol: Very-low-density lipoprotein. Low- density lipoprotein comes 
from VLDL as a breakdown product.

Women’s Health Initiative (WHI): A large- scale study initiated by the National 
Institutes of Health in 1991 on the use of hormone replacement therapy to 
treat the symptoms of menopause. The HRT trial was halted in 2003 when 
it was determined the therapy may actually increase risk of breast cancer and 
heart disease, an announcement that caused concern, confusion, and contro-
versy. HRT therapy had been considered a safe and effective treatment for 
several decades prior to the findings of the WHI.

Xenobiotics: From the Greek xenos, “stranger,” and bios, “life.” These are foreign 
and potentially toxic molecules not native to the human body.
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priNCipal resOurCe weBsite

Personalized Lifestyle Medicine Institute  www.plminstitute.org

fuNCtiONal MediCiNe praCtitiONer referral

Institute for Functional Medicine  www.functionalmedicine.org

persONalized MediCal laBOratOry serViCes

WellnessFx  www.wellnessfx.com

lifestyle, persONalized health, aNd iNdiViduals

Blue Zones  www.bluezones.com
Continuum Center for Health and Healing  healthandhealingny.org
Institute for Functional Medicine (IFM)  www.functionalmedicine.org
Personalized Lifestyle Medicine Institute  www.plminstitute.org
TEDMED  www.tedmed.com
Townsend Letter  www.townsendletter.com
Dr. Bethany Hays—True North Health Center  www.truenorthhealthcenter.org
Dr. David Perlmutter  www.drperlmutter.com
Dr. Deanna Minich—Food and Spirit  www.foodandspirit.com
Dr. Dean Ornish  www.ornishspectrum.com
Dr. Frank Lipman—Be Well  www.drfranklipman.com
Dr. Mark Hyman—The UltraWellness Center www.drhyman.com
Dr. Mehmet Oz  www.doctoroz.com
Dr. Mimi Guarneri—Pacific Pearl La Jolla Center for Health & Healing   

www.mimiguarnerimd.com
Dr. Sara Gottfried  www.saragottfriedmd.com
Dr. Susan Blum—Blum Center for Health  www.blumcenterforhealth.com
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researCh iNstitutes aNd eduCatiONal resOurCes

Bastyr University  www.bastyr.edu
Broad Institute  www.broadinstitute.org
Buck Institute for Research on Aging  www.buckinstitute.org
Center for Integrative Medicine, University of Maryland School of Medicine  

www.compmed.umm.edu
Center for Mind-Body Medicine  www.cmbm.org
Children’s Hospital Oakland Research Institute (CHORI)  www.chori.org
Cleveland Clinic  www.clevelandclinic.org
Cochrane Collaboration  www.cochrane.org
Cold Spring Harbor Laboratory  www.cshl.edu
Commonwealth Scientific and Industrial Research Organisation (CSIRO)  

www.csiro.au
Environmental Health Trust  www.ehtrust.org
Environmental Working Group  www.ewg.org
Fred Hutchinson Cancer Research Center  www.fhcrc.org
GeneImprint  www.geneimprint.com
Institute for Health Metrics and Evaluation  www.healthmetricsandevaluation.org
Institute for Systems Biology  www.systemsbiology.org
Institute of Molecular Medicine  www.immed.org
Institutes for the Achievement of Human Potential  www.iahp.org
Johns Hopkins Bloomberg School of Public Health  www.jhsph.edu
Linus Pauling Institute at Oregon State University  lpi.oregonstate.edu
Mayo Clinic  www.mayoclinic.com
Monell Chemical Senses Center  www.monell.org
National Institutes of Health  www.nih.gov
Preventive Medicine Research Institute  www.pmri.org
Samueli Institute  www.samueliinstitute.org
Scripps Center for Integrative Medicine  http://www.scripps.org/services  

/integrative-medicine
TRANSCEND Research Program  www.nmr.mgh.harvard.edu/transcend/
United States National Library of Medicine (PubMed)  www.ncbi.nlm.nih.gov  

/Pubmed
Van Andel Institute  www.vai.org

awareNess aNd adVOCaCy OrgaNizatiONs

Autism Research Institute  www.autism.com
Cancer Treatment Centers of America  www.cancercenter.com
Center for Celiac Research and Treatment  www.celiaccenter.org
Defeat Autism Now (DAN)  www.defeatautismnow.net
Donna Karan Urban Zen Foundation  www.urbanzen.org
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Harmony Hill Cancer Retreat Center  www.harmonyhill.org
HealthCorps  www.healthcorps.org
National Foundation for Celiac Awareness  www.celiaccentral.org
Patients Like Me  www.patientslikeme.com
Slow Food USA  www.slowfoodusa.org
Vitamin Angels  www.vitaminangels.org

prOfessiONal OrgaNizatiONs aNd health-Care pOliCy

American College of Nutrition (CBNS)  www.americancollegeofnutrition.org
American Botanical Council (ABC)  http://abc.herbalgram.org/site/PageServer
Clinton Foundation  www.clintonfoundation.org
National Center for Complementary and Alternative Medicine  www.nccam 

.nih.gov
Personalized Medicine Coalition  www.personalizedmedicinecoalition.org
United Natural Products Alliance  www.unpa.com

NutritiON aNd weight MaNageMeNt resOurCes

CDC Obesity  www.cdc.gov/obesity
Center for Human Nutrition (UCLA)  www.cellinteractive.com/ucla/
Functional Medicine Clinical Research Center (FMCRC)  www.metagenics.com
HBO: The Weight of the Nation  theweightofthenation.hbo.com/
Interleukin Genetics weight management  www.inherenthealth.com
Organic Trade Association  www.ota.com
Self-Health Network  www.selfhealthnetwork.com
Tufts University Friedman School of Nutrition Science and Policy  www.nutri 

tion.tufts.edu
Tufts University Jean Mayer USDA Human Nutrition Research Center on 

Aging  www.hnrca.tufts.edu
USDA Nutrient Database  www.ndb.nal.usda.gov

laBOratOry serViCes aNd BiOMarker aNalysis

23andMe  www.23andme.com
Cleveland Heart Lab  www.clevelandheartlab.com
Genova Diagnostics  www.gdx.net
Interleukin Genetics  www.ilgenetics.com
Pathway Genomics  www.pathway.com
WellnessFx  www.wellnessfx.com
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ONliNe tOOls, deViCes, aNd apps

Cure Together  www.curetogether.com/
Fit Bit  www.fitbit.com
Jaw Bone Fitness  www.jawbone.com
Human: Move 30 minutes or more Apple and Android app stores
Pill Advised  www.pilladvised.com
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