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Have you ever wondered why only some

people get sick after being exposed to a

pathogen such as the flu virus? Why are 

people most susceptible to infections when

they are stressed or tired? It is conventional

wisdom that good nutrition can prevent 

infections and many other diseases, 

and this aspect can be controlled. 

SEASES WORLDWIDE
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Look at the statistics. Infectious

diseases, induced by bacteria,

viruses, parasites and other

microorganisms, are the most

common form of disease in

adults and children, and

episodes of infections occur

even in economically

advanced, modern societies.

However, infectious diseases

cause the greatest health

threat, including death, in the

developing world where mal-

nutrition, accompanied by

poverty and poor sanitary con-

ditions, is common.

Worldwide, malnutrition and specific nutrient deficiencies are

the leading underlying cause of immune deficiency, leading

to infections and other diseases. Of the 13-14 million children

dying each year in developing countries, 70 percent die of

infectious diseases and most are malnourished. Failing immu-

nity as a consequence of malnutrition is the leading cause of

death of children, the elderly, and adults. In comparison to

the overall mortality of AIDS caused by HIV, the conse-

quences of nutrition-related AIDS are much more deadly.

Nutrition-related AIDS deaths exceed 15 million per year,

about seven times more than HIV-related causes.
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Many of these infectious diseases can be prevented and controlled by simple and affordable

measures, such as nutrient supplementation. Unfortunately, the importance of nutrients for

the prevention and therapy of diseases has been replaced by business-promoting solutions,

such as patented medications. These medical drugs, although aggressively promoted, do

not eliminate the causes of diseases; they merely cover symptoms. Further still, drugs

administered to malnourished people generate side effects often beyond those identified

during drug testing on adequately nourished people. 

Global pharmaceutical corporations have been exerting political pressure on governments

to promote their pharmaceutical solutions. As a result, many economically struggling nations

who comply with these measures do it at the expense of providing food and sanitation to

their people, which further aggravates health problems.  

The solution to preventing immune deficiency on a global scale is not supporting pharma-

ceutical corporations, but utilizing natural and affordable solutions that target the causes of

diseases. Healthcare funds should be shifted from supporting pharma businesses to the pre-

vention and elimination of diseases through natural approaches that are effective and within

the means of even economically struggling nations. 

The effective and affordable control of infectious diseases starts with an 
understanding of how nutrients work in various aspects of failing immunity.

This booklet serves that purpose.
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Malnutrition Leads to a Vicious Cycle of 

Immune Dysfunction and Diseases
Although infectious illnesses vary in severity and duration, they all put a physiological and bio-

chemical burden on the immune system. In order to withstand this metabolic challenge, the

function of cells building the immune system needs to be supported by a continuous supply of

nutrients.

Malnutrition, unhealthy diets deficient in micronutrients, and micronutrient imbalances can dis-

rupt the function of various immune system components. This weakens immune defense,

decreasing its effectiveness in the elimination of pathogens and making us vulnerable to vari-

ous diseases. 

In addition, the illness itself, whether symptomatic or asymptomatic, is always accompanied by

the loss of many nutrients in the body, which further aggravates already existing nutrient defi-

ciencies. If these nutrient losses are not adequately and quickly addressed, the vulnerability to

other diseases increases, thereby triggering a spiral of diseases often impossible to control.

Malnutrition: The Leading Cause of Immune Deficiency Diseases Worldwide

Malnutrition triggers a spiral of diseases.
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Nutrients Support All the Critical
Steps of Our Immunity  
Good nutrition and an optimum supply of micronutrients

are important in supporting various cellular functions 

critical for an effective immune response. Among them,

nutrients are needed to support:  

• Non-specific defense components, which are needed to defend against any

type of infection. These include the synthesis of interferon and the optimum

function of phagocytic cells.

• Protective anti-microbial barriers created by the skin, mucus membranes,

tears, saliva, gastric juice, etc. An optimum supply of nutrients, in particular

those supporting protein synthesis, is also important for normalizing serum

proteins, some of which function as anti-microbial agents (e.g. lysozyme). 

• Production of antibodies and optimization of cell-mediated immunity. Based

on its functions, the immune system is divided into the cellular system and

humoral system. The humoral system consists of B-lymphocytes, plasma cells,

and specific immunoglobulins that produce antibodies. The cellular system is

the major defense mechanism that the body uses to combat various viral and

bacterial infections, as well as fungal and parasitic diseases. This cell-mediat-

ed immunity is built and depends on the function of T-lymphocytes – a subset

of white blood cells produced in the bone marrow – that requires the proper

function of the thymus for their functional maturity. Impaired T-lymphocyte

response has been associated with general protein malnutrition, which is 

usually accompanied by a deficiency of vitamins and other micronutrients in

the body. 
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The immune system is built of various types of white blood cells that have different functions in

the body’s defense.

Neutrophils: Form the first line of defense against

aggression.

Monocytes: Develop into macrophages, which are

involved in all types of immune response.

Lymphocytes: Recognize and eliminate virus-infected

cells and cancer cells. Lymphocytes comprise about 40

percent of all white blood cells. 
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T-lymphocytes are produced in the bone marrow and mature in the thymus.

T-lymphocytes are divided into three groups:

T4-cells, also called CD4 cells or helper T-cells: Help

other cells destroy infective organisms.

T8-cells, also called CD8 cells or suppressor T-cells:

Suppress the activity of other lymphocytes to prevent

the destruction of normal tissues.

Cytotoxic T-lymphocytes (CTLs), also called killer 

T-cells: Recognize and destroy abnormal or infected

cells.
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Sources of Malnutrition and Nutrient Deficiencies
Malnutrition is not always synonymous with the state of starvation seen in many places in

the world. Most often, malnutrition is caused by an inadequate or imbalanced diet and

unhealthy lifestyle common in the developing world, as well as among apparently well-

nourished people living in western economies.  

Another face of malnutrition is evidenced in people who suffer

from diseases, such as cancer, and by patients who undergo 

various medical treatments or surgeries. In many cases, they

develop micro-malnutrition related particularly to vitamins 

and other specific micronutrients. These deficiencies are 

asymptomatic and can go unnoticed for a long period of time.

Unfortunately, disease therapies focus on pharmacology and

proper nutrient supplementation is rarely addressed. Such 

malnutrition relating to micronutrients further weakens the

functions of the body, making patients susceptible to various

opportunistic infections and impairing their recovery. 

In this situation, ignoring or not recognizing nutrient deficiencies as the source of the

impairment of immune function has detrimental consequences and further facilitates

immune deficiency problems.  
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What are the main causes of malnutrition or imbalanced nutrition that
can compromise immune system function?

General low intake of food due to its short supply

(famine) or excessive dieting (anorexia).

Various diseases, such as diabetes, cancer, 

and infections. 

Physical and psychological trauma, which increases cel-

lular requirements for some nutrients (e.g. vitamin C). In

these situations, it is more likely that we do not eat or

digest food properly and this has a negative impact on

the body’s immunity. 
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The use of pharmaceutical drugs (corticosteroids, estro-

gen, cholesterol-lowering drugs, chemotherapy agents)

depletes the body of various vitamins, minerals, and

micronutrients, lowering natural body resistance barriers

and increasing vulnerability to infections.

Foreign bodies (vascular prostheses, catheters, implants)

that mobilize immune responses on a long-term basis

also put a strain on the body’s nutritional resources,

which, if not correctly replenished, has a negative impact

on immunity. 

Various environmental factors, pesticides, food chemi-

cals, exposure to radiation and air/water pollution

increase the requirements for antioxidants and burden

the liver’s detoxification system. Many toxins are damag-

ing to the cells and, if the body is exposed for a long

time to even small quantities of them, bone marrow cell

production becomes impaired and body immunity

decreases. 
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Nutrients Critical for the Immune System
In order to build an effective immune system and make our bodies resistant to various infec-

tions, it is important to recognize which vitamins and micronutrients are especially important

for supporting immunity.

The table below lists the most common immune system dysfunctions brought on by specific

nutrient deficiencies or general malnutrition. 

Type of Immune Critical Factor Causing Impairment
Impairment

Food Intake Vitamin Deficiency Mineral Deficiency Other Causes 

Decreased 
resistance to 
infections

Low T-cell 
production

Abnormal function 
of monocytes and 
macrophages

Abnormal function 
of neutrophils and 
leukocytes

Impairment of 
thymus-mediated 
immunity

Poor or depressed 
response to new 
antigens

Deterioration of 
lymphoid tissues

Malnutrition

Malnutrition

Malnutrition

Malnutrition

General 
malnutrition

Malnutrition

Vitamin A
Vitamin C
Vitamin D

Vitamin C
Vitamin B6
Vitamin A
Folic Acid

Vitamin A
Vitamin C
Vitamin D

Vitamin B6
Vitamin B12
Folic Acid
Vitamin C
Vitamin E

Vitamin C

Vitamin A
Vitamins B2 and B3
Vitamin B6
Panthotenic Acid
Biotin
Folic Acid
Vitamin D

Vitamin B6
Vitamin A
Vitamins B2 and B3
Panthotenic Acid

Zinc
Copper
Iron
Selenium

Iron
Copper
Zinc

Zinc
Iodine

Iron

Zinc
Copper

Zinc

Zinc
Copper
Iron

Trauma
Cancer
Other diseases

Trauma
Cancer

Trauma
Cancer 
Other diseases



14

Malnutrition: The Leading Cause of Immune Deficiency Diseases Worldwide

1414

Benefits of Nutrient Synergy for the Immune System
Compared to Individual Nutrients 
The recognition of nutrient deficiencies as the

cause of pellagra, beri beri, scurvy and rickets did

not come easily. Despite evidence of the nutri-

tional origin of these conditions, the medical

approach attributed germs as their cause.

Therefore, the search for cures continued for

decades, rejecting the fact that the answer could

be found in vitamin-rich food. In the case of pella-

gra, the medical establishment resisted accepting

the nutritional cause of this disease for over 180

years before finally admitting that a germ did not

cause it. This resistance in accepting micronutrient

deficiency in various immune dysfunctions contin-

ues today.  

There is no doubt that a single nutrient does not

ensure full health, and a complete spectrum of various micronutrients, such as vitamins, miner-

als, amino acids and trace elements, is needed to support the immune system to its full capac-

ity. This is the direction in nutritional science promoted by Cellular Medicine. Cellular Medicine

focuses on nutrient synergy as the most effective approach to optimizing cellular metabolism

and restoring its balance, which is essential for health. Our research has shown that nutrient

synergy is more effective than individual nutrients, or their random combination, in addressing

specific physiological tasks. Therefore, the proper application of nutrient synergy is critical for

improving the general immunity of the body and supporting its specific physiological tasks.

Nutrient synergy provides effective health solutions because it addresses two basic aspects of

immunity and susceptibility to infectious diseases. 
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Nutrient Synergy:

1. Improves the synthesis and function of immune cells essential in preventing and eliminating infec-

tions. Nutrients used in the right combinations and proportions support optimum blood cell pro-

duction in the bone marrow and lymphoid tissues. In addition, they can modulate immune system

mediators critical for eliminating pathological agents and controlling tissue damage.

Blood vessel  
in the lung

White blood cells
move toward the area
of infection with the

help of collagen-
dissolving enzymes

White blood cells 
leaves the 

blood vessel

The white blood 
cells engulf foreign
invader (bacteria or
virus) that causes an

infection

After white blood
cells have passed 

through, the tissue
repairs itself

White blood cells
destroy enveloped

bacteria

Place of infection in the
lung (bacteria or other

infectious agent)


