
YOUR DEFENSE PROCESS: MODULATING THE IMMUNE SYSTEM FUNCTION 
 

We have long known that a number of specific nutrients play important roles in supporting immune 

system balance. A deficiency in any of these nutrients can adversely influence the functions of T 

cells and B cells in the immune system—each in a specific way: 

Zinc 

Omega-3 fatty acids derived from fish 

Vitamin A 

B vitamins—especially folic acid 

Iron 

Copper 

Amino acids L-lysine and L-arginine 

Vitamins C and E 

In addition to these nutrients, a number of plants and plant foods have been recognized as 

containing active substances that can keep the immune system’s thermostat working well. Among 

these are: 

Blueberries 

Cranberries 

Garlic 

Pomegranate 

Echinacea purpurea and Andrographis paniculata 

Let me give you just a few examples of how specific nutrients can influence gene expression 

to modulate the defense process and keep it in balance. Let me start with one of the most powerful 

nutrients of all, ascorbic acid or vitamin C. 

To begin with, I must confess to some bias on this topic thanks to my association with Dr. 

Pauling, whose 1970 book, Vitamin C and the Common Cold, was an immediate—and 

continuing—best seller. Simply put, it advanced the idea that vitamin C was needed daily at levels 

significantly greater than those recommended by the Food and Nutrition Board, the influential 

food-advisory arm of the Institute of Medicine. The book also argued that in cases of viral 

infections or illness, the need for vitamin C intake was even higher. 

Pauling had refined his thinking on the subject through discussions with Dr. Irwin Stone, the 

biochemist and chemical engineer credited as the first person to advocate the use of vitamin C as 

a preservative in food processing. Stone had argued that millions of years ago, when humans lost 

the ability to make vitamin C in the liver, as most animals do, they began to become increasingly 

vulnerable to infection and toxins. As the American diet grew more and more top-heavy with 

animal products and reduced the intake of plant foods, that vulnerability accelerated and 

expanded. The result? Stone proclaimed the vitamin C intake of most humans in this country 

simply insufficient for optimal immune function. 

How much is sufficient? Dr. Pauling liked to compare humans with goats. The latter, about the 

same size as humans, produce their own vitamin C, as we humans do not. The vitamin is produced 

in the goat’s liver to the tune of approximately 1,000 milligrams per day per goat under normal 



circumstances. Under the stress of illness, however, a goat can make as much as 10,000 milligrams 

per day to meet its increased needs for the nutrient. Dr. Mark Levine, a leading endocrinology 

researcher, has been exploring the question of recommended daily doses of vitamins for 

decades. * His research group has found that humans can increase the levels of vitamin C in the 

blood through daily oral intake up to a point of saturation—in most healthy people, after an intake 

not exceeding 1,000 milligrams. If the person is ill, however, the turnover of vitamin C is 

increased, and a bigger oral dose may be required to keep the blood level saturated. 

Yet what is the recommended daily allowance that the Food and Nutrition Board suggests? As 

I write this, the RDA for the average adult nineteen years old or older is 90 milligrams a day for a 

man and 75 milligrams a day for a woman—more for a pregnant woman, even more for a nursing 

mother, and much more for a smoker. That’s quite different from the recommendation suggested 

by Nobel laureate Pauling for optimal immune function and by endocrinology expert Levine to 

saturate the blood. 

The reason for the difference is simple: the RDAs are intended for that elusive average human 

we’ve met before; they’re based on preventing nutrient deficiency and hedged about with a margin 

of safety. 

It isn’t that RDAs are wrong. It’s that the Food and Nutrition Board is answering a different 

question. They’re recommending an amount humans need to prevent such nutritional-deficiency 

diseases as scurvy, beriberi, pellagra, and rickets. For one thing, those are short-latency disorders; 

that is, it doesn’t take that long between the stimulation that sets a disease in motion and the 

appearance of symptoms. Yet, as Dr. Robert Heaney, one of the nation’s foremost nutrition 

researchers, has pointed out, making a short-term vitamin deficiency disease the marker for 

establishing daily nutrient intake makes no sense when we know that our most pressing chronic 

health problems stem from inadequate nutrient intake that dates back years. * For example, 

although these illnesses remain latent for a long time before becoming evident, we can trace 

osteoporosis to insufficient vitamin D and calcium, and we know that certain cancers are due to 

insufficient folic acid intake. Wouldn’t greater daily intake make more sense for these long-latency 

disorders? Shouldn’t they be factored into the equation for recommended daily allowance? 

There’s an even better strategy for determining nutrient intake, and that is a strategy based on 

the concept of biochemical individuality. My experience over forty years in the field is that vitamin 

C has a greater impact on immune system function than any other single nutrient. I take 2,000 

milligrams per day unless I am sick, in which case I take more. 

I well remember a particular lecture about vitamin-deficiency diseases that I attended back 

when I was a university student in the early 1960s. The lecturer was Casimir Funk, the great Polish 

biochemist who both “discovered” vitamins, isolating thiamine (vitamin B1) from rice polish in 

1912, and named them “vital amines”—vitamins—life-giving chemical compounds in the amine 

family.Dr. Funk ended the lecture with a stirring peroration about how much there was still to be 

discovered about the role of vitamins in promoting health. That was in 1963. Now here we are in 

the twenty-first century, and scientists are learning more every day about how nutrients can 

influence gene expression and cellular function so that they can be biologically based alternatives 

to drugs. It’s exciting. 

Some of this work is taking place at the Jean Mayer Human Nutrition Research Center on 

Aging at Tufts University outside Boston. One of the extraordinary researchers there is Dr. Simin 

Meydani. Dr. Meydani is both a nutritionist and a veterinary doctor, as well as the founder of the 

nutritional immunology laboratory at Tufts. The focus of her pioneering research has been to 

understand the role of nutrition in the function of the immune system—particularly among the 
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aging. Specifically, her group has delved into the importance of nutritional support in improving 

the resistance of the elderly to infectious diseases—particularly upper respiratory infections 

(URIs), which can be a serious medical problem in seniors. Dr. Meydani’s group has demonstrated 

that such nutrients as vitamin E—and a particular form of vitamin E called tocotrienols—as well 

as omega-3 fatty acids, epigallocatechin gallate (EGCG) from green tea, vitamin D, and 

mushrooms all play important roles in supporting the immune system’s defense against viruses 

that cause URIs. 

I expect that some of these nutrients may be new to you. Tocotrienols, for example, are relatives 

of vitamin E that are found in high levels in palm oil—and can be obtained as supplements as 

well. A study of women who took 400 milligrams of tocotrienols daily, following an immunization 

for tetanus, showed an increased B cell antibody response. Similar results were achieved among 

older individuals who took tocotrienols along with the other natural forms of vitamin E. 

Vitamin D is a nutrient we’ve known about for a long time, but its story turns out to be far more 

complex than just preventing rickets, the bone disease that remains a childhood disease in some of 

the world’s poorest countries. In fact, it is now well recognized that vitamin D is not truly a vitamin 

at all, but rather a pro-hormone. That means it is a kind of precursor of a hormone, with little 

hormonal effect of its own until it is converted into the hormonal form of vitamin D and amplifies 

its effect. The conversion takes place through metabolic transformation in the liver and kidney by 

none other than our old friends from Chapter 5, some members of the CYP450 family of 

enzymes. The hormonal form of vitamin D that results from the conversion has been identified as 

a central player in regulating the immune system because of its ability to control the expression of 

the genes that regulate the system. 

As with vitamin C, the RDA for vitamin D—600 international units (IU)—seems low for 

supporting improved immune function. The medical diagnosis of vitamin D status—that is, 

figuring out how much you have—happens in a blood test for another hormonal precursor, this 

one called 25-hydroxyvitamin D3. According to the National Institutes of Health, this value should 

be greater than 30 nanomoles per liter for proper—that is, healthy—vitamin D status. * 

Yet a great many people who consume 600 IU of vitamin D per day are nevertheless below this 

30 nmol/L level. At the Functional Medicine Clinical Research Center, the suggested norm was 

2,000 IU per day—with a caution. Sometimes, excessive vitamin D intake can lead to elevated 

calcium levels in the blood, a condition that has been associated with heart disease. So it is 

important not to jump to the conclusion that if a little bit is good, a lot more is better. 

Our institute research team has participated in clinical research on vitamin D with Dr. Michael 

Holick, one of the world’s leaders in vitamin D. * Holick did his doctoral work at the University 

of Wisconsin under Dr. Hector DeLuca, who discovered vitamin D in 1968, and the two men 

collaborated in creating the diagnosis for vitamin D status using 25-hydroxyvitamin D3 in 1973. In 

Dr. Holick’s view, we have reached a point with vitamin D similar to the situation with vitamin 

C. That is, as a consequence of people spending so much time indoors, not to mention the use of 

sun-blocking skin creams that decrease the production of vitamin D in the skin, we’re no longer 

getting optimal levels of vitamin D. 

According to Holick, there is a substantial difference between the level of vitamin D needed to 

prevent rickets and the level of vitamin D desirable to promote optimal immune function; the latter 

goes much higher than the standard guidelines. Holick also points out that the explosion of genetic 

information now available makes it clear that there are considerable genetic differences among 

individuals in the way they manufacture and metabolize vitamin D in their bodies—which also 

means there are considerable differences among individuals in how much vitamin D they 
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need. From my own experience, I would suggest that a person with a known imbalance in his or 

her defense process should start with a daily supplement of 1,000 IU of vitamin D3. This book’s 

self-assessments for whether or not you might have such an imbalance can be a signal to 

supplement your defense process, and of course, a health-care provider trained in functional 

medicine can perform the blood test that DeLuca and Holick devised and interpret it to evaluate 

your particular need for vitamin D. 

Let me give you one final example of a nutritional product that can strengthen your immune 

system’s ability to self-regulate for balance: the mushroom. Right down the road from our 

Functional Medicine Clinical Research Center in Gig Harbor, Washington, is a world-class 

mycologist named Paul Stamets. His particular expertise in the field of medicinal mushrooms is 

without parallel, and he is a passionate advocate of the benefits of mushrooms in supporting the 

immune system’s defensive function. * 

What mushrooms bring to the battle is a class of unique substances called 

mucopolysaccharides, which have a specific affinity for sending messages to the T and B cells, 

which then activate the genes responsible for their function. The National Institutes of Health, to 

take just one example, has funded clinical studies on the adjunctive effect of specific types of 

mushrooms in cancer patients and in patients with HIV. For good reason: studies have shown that 

regular consumption of the common white button mushroom, Agaricus bisporus, is associated 

with reduced incidence of breast cancer. And Dr. Meydani’s group at Tufts found that the 

mucopolysaccharides of white button mushroom concentrate activated natural killer activities as 

part of cell-mediated T cell action. 
 

 

“6.” The Disease Delusion: Conquering the Causes of Chronic Illness for a Healthier, Longer, 

and Happier Life, by Jeffrey Bland, HarperWave, an Imprint of HarperCollinsPublishers, 

2015. 
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