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.NUTRITIONAL IMMUNOLOGY.

The effects of malnutrition on lymphoid organs were first described during the middle of the 19t
century (1). Lymphoid tissues are particularly vulnerable to the damaging effects of malnutrition
and lymphoid atrophy is a prominent feature in nutritional deprivation (2-5). Cell division is a
very singular characteristic of the functioning of immunocompetent cells. All types of immune
cells and their products, such as interleukins, interferons, and complement, are known to depend
on metabolic pathways that employ various nutrients as critical co-factors for their actions and
activities (5,6). Most of the host defense mechanisms are altered in protein caloric malnutrition
(PCM), as well as during deficiencies of trace elements and vitamins (2,4,7,8).

Patients with PCM have impaired delayed cutaneous hypersensitivity, poor lymphocyte
proliferation response to mitogens, lower synthesis of lymphocyte DNA, reduced numbers of
rosetting T lymphocytes, impaired maturation of lymphocytes seen through an increased
deoxynucleotidyl transferasa activity, decreased serum thymic factor, fewer CD4+ cells, decreased
CD4+/CD8+ ratio, impaired production of interferon gamma and interleukin 2, altered
complement activity (especially reduction of C3, C5, factor B and total hemolytic activity), poor
secondary antibody response to certain antigens, reduced antibody affinity, impaired secretory
immunoglobulin A response, decreased antibody affinity, and phagocyte dysfunction (2-7).

Human malnutrition is usually a composite syndrome of multiple nutrient deficiencies. However,
isolated micronutrient deficiencies do happen. Vitamin A deficiency results in reduction in the
weight of the thymus, decreased lymphocyte proliferation, impaired natural killer cell and
macrophage activities, and increased bacterial adherence to epithelial cells (8-11). Vitamin B6
deficiency produces failure of several components of both cell-mediated and humoral immune
responses (2,4,7). Vitamin C deficiency impairs phagocytosis and cell-mediated immune reactions
(12). Vitamin E deficiency also alters immune responsiveness (2,4,7). Zinc deficiency generates
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lymphoid atrophy, reduces lymphocyte responses and skin delayed hypersensitivity (2,4,7).
Copper and selenium deficiencies impair T and B lymphocyte functions (2,4,7). Dietary
deficiencies of selected amino acids such as glutamine and arginine also alter immunity (2,4,7).

Intrauterine malnutrition causes prolonged, even permanent, depression of immunity in
offspring (13-14).

Considerable data implicate excess lipid intake in the impairment of immune responses (15). The
potential for free radical damage is dependent in large part on the level of potentially oxidizable
fatty acids, mainly polyunsaturated fatty acids (PUFAS) in the diet (15). High levels of dietary
PUFAs have been shown to be immunodepressive. Dietary fats may undergo free radical-
mediated oxidation prior to ingestion, as can occur when foods are fried (15). Animals fed
oxidized lipids show marked atrophy of the thymus and T lymphocyte dysfunctions (15).

At the molecular level, the damage to immunocompetent cells by several nutritional deficiencies
(PCM, Vitamin A, Vitamin C, Vitamin E, zinc, copper, zelenium deficiencies) is caused by
increased free radicals through oxidative stress (8-11,15,16).

2. NUTRITIONAL DEFICIENCIES AND HIV/AIDS.

Since the beginning of the AIDS epidemic, researchers have provided scientific evidence that
supports the possibility that AIDS can be effectively prevented, treated, and overcome by
guaranteeing an optimal nutritional status to the individual or the patient (17,18). However, it
seems that propaganda spread by pharmaceutical companies to commercialize antiretroviral
medications has prevented these ideas from being widely accepted, despite the toxicity of these
medications.

Early in the AIDS era, well recognized researchers in the field of nutrition and immunology, such
as Dr. Ranjit Kumar Chandra, noticed that: “There is an uncanny similarity between the
immunological findings in nutritional deficiencies and those seen in acquired immunodeficiency
syndrome, AIDS” (17).

“There is a similarity between the immune deficiency, multiple infections, and severe weigh loss
seen in AIDS patients, and the association of protein caloric malnutrition (PCM) with reduced
resistance to infection observed in malnourished children, particularly in the Third World.” “It is
also possible that nutritional deficiency may play a significant role in the clinical course of the
immunodeficient state.” “These similarities between AIDS and PCM suggest that nutrition may
contribute to the immunodeficient state. The immunodeficiency in children with PCM can be
reversed by nutritional rehabilitation, which suggests that restoration of nutritional state may be
a useful adjunct to therapy for AIDS patients” (19).

As described above, the immunological alterations found in PCM are practically identical to those
of AIDS: impaired delayed cutaneous hypersensitivity, lymphocyte proliferation response to
mitogens, complement activity and secondary response to antigens. There is also a reduced
number of rosetting T lymphocytes, increased deoxynucleotidyl transferase activity, decreased
serum thymic factor, fewer helper T cells, impaired production of interferon gamma and
interleukins 1 and 2, reduced antibody affinity, impaired secretory immunoglobulin A (IgA)
antibody response and phagocyte dysfunction. The proportion of helper/inducer T lymphocytes
recognized by the presence of CD4 positive antigen on the cell surface is markedly decreased. The
ratio CD4/CDS8 is significantly decreased. Lymphoid atrophy is a prominent feature of nutritional
deprivation. Serum antibody responses are generally intact in PCM. Most complement
components are decreased, especially C3, C5, factor B and total hemolytic activity (20-26).

“Nutritional problems have been a part of the clinical aspects of AIDS from its earliest recognition
as a new disease” (20,24). “In fact, in many AIDS patients, death seams to be determined more by
the individual's nutritional status than by any particular opportunistic infection. This is, when
wasting of lean body mass approaches 55% of normal for age, sex, and height, death is imminent
regardless of the forces resulting is such profound malnutrition” (20-24). Moreover, the severity



of the clinical manifestations of AIDS is proportional to the degree of the nutritional deficiencies
(27-30).

In addition to supporting optimal function of the immune system, nutrition is especially critical in
children, as it provides the best opportunity for normal growth and development (31,32).

“All persons with HIV infection should be screened for nutritional problems and concerns at the
time of their first contact with a health care professional, and routine monitoring should be
performed on an ongoing basis” (31).

Scientific evidence strongly suggests that nutritional and antioxidant deficiencies are a prior
requisite to both reacting positively on the tests for HIV (ELISA, Western blot, Viral Load) (33-
36) and progressing to AIDS (37,38).

3 NUTRITIONAL DEFICIENCIES AND THE PROGRESSION OF HIV-POSITIVE INDIVIDUALS
TO AIDS.

An optimal nutritional status as well as adequate vitamin levels are known to be, by themselves,
enough to prevent the development of AIDS in people who react positively on the tests for HIV
(39-46).

For example, regarding vitamins in HIV disease progression and vertical transmission,
researchers from the Harvard School of Public Health state: “The higher rates of HIV progression
and vertical transmission in developing countries coincide with similarly higher rates of
malnutrition and vitamin deficiencies, indicating that HIV infection, may be modified by
nutritional status.” “Numerous observational studies report inverse association between vitamin
status, measured bio-chemically or as levels of dietary intake, and the risk of disease progression
or vertical transmission.” “Adequate vitamin status may also reduce vertical transmission through
the intra-partum and breastfeeding routes by reducing HIV viral load in lower genital secretions
and breast milk” and “vitamin supplements may be one of the few potential treatments that are
inexpensive enough to be made available to HIV-infected persons in developing countries” (47).

Growing numbers of scientific trials implicate low serum vitamin A levels as a risk factor for HIV-
positive individuals to progress to the clinical manifestations of AIDS (48-60).

“The risk of death among HIV-infected subjects with adequate serum vitamin A levels was 78%
less, when compared with Vitamin A-deficient subjects” (47,52).

“In a study carried out among HIV-positive homosexual men, development of Vitamin A
deficiency over an 18-month period was associated with a decline in CD4 cell count, widely used
as a marker of HIV immune impairment. Normalization of vitamin A was associated with higher
CD4 cell counts” (37, 47).

“Lower serum levels of vitamin A were associated with a faster rate of progression among men
who participated in the Multicenter AIDS Cohort Study (MACS)” (42, 47).

On the other hand, “among well nourished HIV seropositive men who participated in the San
Francisco Men’s Health Study, high energy-adjusted vitamin A intake at baseline was associated
with higher CD4 cell counts at baseline, as well as with lower risk of developing AIDS during the 6
year period follow up” (44, 47).

“In a placebo-controlled trial in South Africa among children born to HIV-positive women,
Vitamin A supplements resulted in approximately 50% reduction in diarrheal morbidity among
HIV-infected children” (47,51).

Besides vitamin A, a growing number of studies show that “HIV-positive” individuals are at
higher risk of deficiency of vitamins Bl, B2, B6, B12, C, D, and E (47,61-68). Furthermore,



deficiencies of B-complex vitamins, vitamin C, vitamin E and vitamin D increment the risk of
progression of “HIV-positive” individuals to AIDS (47,61-68).

4. NUTRITIONAL DEFICIENCIES AND THE “TRANSMISSION” OF HIV/AIDS.

Several studies show that vitamin A deficiency is more prevalent among HIV-positive persons
compared with HIV-negative individuals (28,38,40,50,57).

Low levels of vitamin A and carotenoid were found to be a risk factor for reacting positively on
HIV tests in Pune, India (69), for seroconversion among Kenyan men with genital ulcers (70), and
for seroconversion among Rwandan women (71).

There are several trials investigating the role of vitamin A and carotenoid deficiencies in mother
to child transmission of HIV/AIDS (MTCT) during pregnancy, delivery, and breastfeeding (72-
89).

In Tanzania, for example: “Multivitamin supplementation is a low-cost way of substantially
decreasing adverse pregnancy outcomes and increasing T-cell counts in HIV-1 infected women”
(72,73).

“A growing body of data suggests that low serum levels of vitamin A among HIV-infected
pregnant women is associated with higher risk of vertical transmission of HIV” (47).

“Mean vitamin A concentration in 74 mothers who transmitted HIV to their infants was lower
than that in 264 mothers who did not transmit HIV to their infants” (77).

“In Malawi, higher serum retinol of HIV-infected pregnant women was associated with a reduced
risk of vertical transmission” (47,77).

“Women who had increasing serum retinol levels over time, however, were at a lower risk,
whereas women who had declining serum retinol were at a higher risk of transmitting the virus”
(47,89).

“Vitamin A supplementation to a population of HIV-infected pregnant women, many of whom
had low vitamin A levels, was associated with a decreased number of preterm births and with
reduced mother-to-child transmission of HIV in preterm babies, but was not associated with a
reduction in HIV transmission overall. Vitamin A decreased HIV transmission in the preterm
babies by 47%” (80).

“Detection of vaginal HIV-1 DNA was associated with abnormal vaginal discharge, lower absolute
CD4 cell count, and severe vitamin A deficiency” (85).

“Women with CD4 cell depletion, especially those with vitamin A deficiency, may be at increased
risk of transmitting HIV-1 to their infants through breast milk” (88).

“Increased risk of maternal-infant transmission was associated with severe vitamin A deficiency
among non-breastfeeding women” in the United States (76).

Scientific studies, therefore, support the contention that the use of vitamins by themselves,
especially vitamin A, could be enough to avoid what is known as transmission of HIV (47,69-89).
If this is the case, as many clinical trials and scientific papers contend, supplementation with
vitamin A and carotenoids would constitute an effective, inexpensive and non-toxic practice for
African countries.

5. OXIDATIVE STRESS AND HIV/AIDS.



Moreover, since the beginning of the AIDS epidemic, free radicals and, specifically, oxidizing
agents, have been implicated in the pathogenesis of this new syndrome (90,91). There have been
international meetings on the role of oxygen free radicals in HIV/AIDS (92,93).

There are currently increasing numbers of scientific publications demonstrating that oxidizing
stress is an absolute requisite for both testing positive on the tests for HIV (94-100) and
developing the clinical manifestations of AIDS (101-123).

Free radical reactions of special significance to immunological phenomena include, for example,
the many oxidizing agents that can abstract a hydrogen atom from thiol groups to form thiol
radicals (124-126). Thiol groups are important for enzyme activities, receptor functions,
disulphite links in immunoglobulins, and T cell activation and proliferation. The super oxide
anion radical can react with nitric oxide, resulting in a loss of endothelium-derived relaxing factor
activity, which is important in the inflammation/disinflammation process. Methionine oxidation
can cause protein damage with subsequent changes in immunogenicity. Proteolysis can be
increased by free radical damage. The per oxidation of lipids by reactive free radicals produces
many biological modulators, such as, for example, the 4-hydroxy-alkelans, which produces strong
chemotactic activity for phagocytes, alters the adenyl cyclasa system, increases capillary
permeability, and alters lymphocyte activation. Lipid hydroperoxides, also from per oxidation of
lipids, alter lymphocyte activation. Conditions favoring lipid per oxidation may result in chemo
taxis of leukocytes, protein modification, immune complex injury, and cell death (124-126).

Free radicals are produced throughout the regular immune system network. Despite the
beneficial effects of the inflammation responses, it can also aggravate existing tissue damage by
releasing free radicals. When uncontrolled, initiated by an abnormal stimulus, or occurring for
prolonged periods of time, inflammation may become a disease process (124-126). It is critical for
optimal immune responses that there be a balance between free radical generation and
antioxidant protection. During phagocytosis by polymorphonuclear leukocytes, for example,
super oxide anion radicals are released. These oxygen free radicals can oxidize thiol groups to
thiol radicals and can stimulate lipid per oxidation with the formation of H»O,, which is highly
significant in the mechanisms of cell injury. Oxygen free radicals produced during phagocytosis of
immune complexes are associated with injury due to immune complexes (124-126).

It has been proposed many times that free radicals and, specifically, oxidizing species, play
important roles in the pathogenesis of AIDS (91-93,127-129).

The above are the scientific fundamentals for the use of antioxidants such as vitamin A and
carotenoids, vitamin C, vitamin E, selenium, n-acetyl cisteine, I-gluthamin, zinc, cooper,
manganese, alphalipoic acid, coenzyme Q10, and flavonoids or vitamin P, as supplementation for
the prevention and treatment of AIDS (90-129).

6. NUTRITIONAL AND ANTIOXIDANT DEFICIENCIES AND THE PATHOGENESIS OF
HIV/AIDS.

African countries have a high incidence of malnutrition, vitamin deficiencies, anemia, bacterial,
viral, fungal, and parasitic infections and infestations.

For any infectious or parasitic disease to begin, it is always requisite that the host suffers
immunodeficiency (130). At the same time, infectious and parasitic diseases cause, by themselves,
more immune suppression and more malnutrition (131,132). This immunesuppression is
secondary to the accumulation of free radicals, especially oxidizing species, that occur during and
after infectious and parasitic diseases (125,133).

Therefore, in African countries, a persistent cycle occurs: poverty, malnutrition,
immunesuppression, infectious and parasitic diseases, more immunesuppression, and more
malnutrition (134,135).



On the other hand, there is growing scientific data showing that many chronic diseases of
adulthood have their origin at “in utero programming” (136-139). This includes illnesses such as
coronary heart disease and stroke, hypertension, type Il diabetes and other endocrine alterations
(136-141), as well as several immunological disturbances (142-152). Therefore, it appears that
whatever happens during embryonic and fetal times is remembered by cells, tissues, organs, and
systems throughout the lifetime.

“Research in Gambia associated season of birth with infectious disease mortality after the age of
15 years, suggesting an association between prenatal undernutrition, immune function, and adult
vulnerability to infectious disease” (148,152). Prenatal undernutrition has been found to impair
antibody responses to vaccination with Salmonella thyfi that last at least up to adolescent times
(146). The findings of these researchers “suggest a role for fetal and early infant experience in
programming the immune system” which may accompany the individual during its entire life
(145,146).

It has been scientifically demonstrated that prenatal undernutrition alters several aspects of cell-
mediated immunity, causes involution of lymphoid tissues such as the thymus, and suppression
of antibody responses to vaccination. These deficits persist for weeks or, in some cases, even years
(142-152).

In addition, “murine models have documented impairments in immunity after maternal
undernutrition that last through adulthood and into the next generation, despite ad libitum
feeding of both F1 and F2 generations” (153). Also in mice, deprivation of zinc during pregnancy
causes immunodeficiency that can last at least for three generations (154).

It is therefore very probable that in Africa the consequences of poverty and malnutrition are being
transmitted from generation to generation with a cumulative effect and that AIDS in Africa may
be the topmost consequence of these cumulative effects of poverty.

In this light, the crucial role of maternal undernutrition in the pathogenesis of pediatric AIDS
must seriously be considered a reality in developing countries (155,156). This reasoning indicates
that malnutrition constitutes the main risk factor for AIDS in adults in developing countries
(155,156). Scientifically speaking, there is no rationale for indicting sexual promiscuity as the
cause of AIDS in Africa, while underestimating the role of poverty, malnutrition, infections and
parasites.

7. NUTRITIONAL AND ANTIOXIDANT THERAPY FOR THE PREVENTION AND TREATMENT
OF AIDS.

“It is not surprising, therefore, that dietary therapy for AIDS has been proposed, debated, and,
more importantly, surreptitiously or overtly used from the early days of the epidemic” (24).

Twenty years later, researchers insist: “Because nutrient deficiencies may play an important role
in the pathogenesis of HIV disease, medical nutrition therapy and counseling are critical aspects
of treatment” (31). Nutritional (157-179) and antioxidant (180-198) therapy is therefore requisite
in preventing and treating AIDS.

Clinical trials have identified in detail the vitamin and mineral needs of HIV-positive persons and
those with AIDS. These studies suggest the need for increasing the intake of the following
micronutrients as supplementation for the prevention and treatment of AIDS: vitamin A and
carotenoids, vitamin C, vitamin E, selenium, n-acetyl cisteine, I-gluthamin, zinc, cooper,
manganese, alphalipoic acid, coenzyme Q10, flavonoids or vitamin P, and B-complex vitamins
(17-38,90-129,157-198).

When providing Vitamin A as a supplement its potential teratogenic property should be kept in
mind (199). In this regard, the World Health Organization recommends that pregnant women
should not take more than 10,000 IU of Vitamin A per day (47).



If we really want to prevent and treat AIDS in Africa, it is absolutely requisite to provide at least
the minimum food needs to HIV-positive individuals, to AIDS patients, as well as to all African
communities.

A diet that provides adequate sources of vitamins, minerals, and antioxidants might have
guantities of fruits, especially papaya, mango, kiwi, pineapple, avocado, bananas, and dry fruits,
and vegetables, legumes, and alga. Use few animal products. Prefer fatty white fish, sheep and
goat meat. Prefer sea salt. Use 60-80% fresh, whole, raw organic food. Use garlic, onions,
asparagus, beets, cabbage, broccoli, cauliflower, Brussels sprouts, carrots, yeast, whet, pollen, as
well as sprouts, legumes, and cereals. Prefer cool press oils (below 40 degrees Celcius) since this
process preserves essential and polyunsaturated fatty acids needed in anti-inflammatory and
regenerative processes. Carcamo, sunflower, and olive oils, in this order, are good sources of
vitamin F or linoleic acid. Lino oil is a good source of alpha linoleic acid. Eat whole cereals in any
preparation (rice, barley, wheat, oat). Decrease sugar and candies. Prefer raw organic vegetables
and legumes. Drink lots of liquids: water (at least 1.5 litters per day), juices from fresh fruits and
vegetables, especially carrots, vegetable broths, and green juices as a source of chlorophyll (for
example, blend water, lettuce, spinach, celery, mint, parsley, coriander, and similar ingredients,
and take without draining). It is also very convenient to use bifidogenic foods, for example yogurt
and kumis better, if made with sheep or goat’s milk, tofu, or miso. Coconut oil is a good source of
louric and caprilic acids which are anti-candida (164,169,173-179,200).

Immune stimulating and/or antioxidant herbs include: Aloe (Aloe vera), astragalus (Astragalus
membranaceus), Siberian ginseng (Eleutherococcus senticosus), Fo-ti (Polygonum multiforum),
turmeric (Curuma longa), echinacea (Echinacea angustifolia y E. purpurea), garlic (Allium
sativum), licorice or liquorice (Glycyrrhiza glabra), golden seal (Hydrastis Canadensis), cat’s
claw (Uncaria tomentosa), ginkgo (Ginkgo biloba), grape fruit seeds (Vitis vinifera), zarzaparrilla
or smilax (Smilax officinalis y S. aspera), Southerlandia (African herb); sedative and relaxing
herbs include peace flower (Passiflora incarnata), valerian (Valeriana officinalis), chamomile
(Matricaria chamomilla), mint (Menta sativa), lavender (Lavanda officinalis), and Siberian
ginseng (Eleuterococus senticosus) (182,186,187,200-203).

A large number of scientific papers and books have been published reviewing the issue of
nutritional and antioxidant therapy for the prevention and treatment of AIDS (157-206).

8. CONCLUSIONS
A) Nutritional and antioxidant deficiencies have been documented in all patients with AIDS.

B) Nutritional and antioxidant deficiencies are a requisite prior to reacting positively on “HIV
tests.”

C) Nutritional and antioxidant deficiencies are also a requisite of “HIV-positive” individuals prior
to the development of the clinical manifestations of AIDS.

D) Nutritional and antioxidant deficiencies play a major role in the pathogenesis of AIDS.

E) Nutritional and antioxidant supplements are being used successfully in preventing and
treating AIDS. An optimal nutritional and antioxidant status can guarantee success in preventing
and treating AIDS.

F) Some of the nutritional and antioxidant supplements that have been used in the treatment and
prevention of AIDS are: vitamin A and carotenoids, vitamin C, vitamin E, selenium, n-acetyl
cisteine, I-gluthamin, zinc, cooper, manganese, alphalipoic acid, coenzyme Q10, B-complex
vitamins, and flavonoids or vitamin P.



G) To prevent and treat AIDS in Africa, an absolute requisite is the provision of at least the
minimum food needs to HIV-positive individuals, to AIDS patients, and to all African
communities. Moreover, diets rich in fresh and organic fruits, vegetables, and cereals, as well as
diets rich in bifidogenic foods (yogurt, kumis) are known to be immune stimulants.
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