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What Is Nuclear Factor-Kappa Beta?

By Julius G. Goepp, MD

For the past seven years, Life Extension has published extensive articles about chronic
inflammation and the numerous diseases it causes, such as cancer, athero-sclerosis, arthritis,
dementia, and more.

In these articles, we showed how aging people over-express a molecule called nuclear factor-kappa
beta, which then ignites a lethal inflammatory cascade throughout the body.

An abundance of new scientific studies has validated the multiple pathological effects inflicted by
nuclear factor-kappa beta. Fortunately, scientists have discovered methods to safely suppress this
insidious chronic inflammation-inducing agent. Aging humans are thus able to protect against a
major cause of age-related disease.

i

In this article, we enlighten Life Extension members about what nuclear factor-kappa beta is and what can be done to suppress
it.

Understanding the relationship between nuclear factor-kappa beta (NFkB) and inflammation is critical to maintaining your health

and longevity. Over the last several years, scientists have gained new insights into how NFkB functions in the body. As a result,
we are on the verge of finding ways to overcome our genetic predisposition toward degenerative conditions such as cancer, heart
disease, arthritis, and even asthma.

Simply put, NFkB is a protein that acts as a switch to turn inflammation on and off in the body. Scientists describe NFkB as a
“smoke sensor” that detects dangerous threats like free radicals and infectious agents. In response to these threats, NFkB “turns
on” the genes that produce inflammation. As we age, NFkB expression in the body increases, provoking widespread chronic
inflammation and setting the stage for diseases ranging from atherosclerosis and diabetes to Alzheimer’s. The knowledge of this
simple fact should motivate us to counteract NFkB'’s deleterious effects and thus guard against many of the diseases commonly
associated with aging.

As we have reported over the last several years, inflammation is the key initiating factor in major degenerative diseases. In fact,
some scientists estimate that inflammation underlies up to 98% of the diseases afflicting humans, including a vast array of
seemingly different conditions such as cancer, heart disease, diabetes, and neurodegenerative disorders.1

NFkB is an instigating factor that unleashes inflammatory responses in chronic disease conditions. For example, NFkB can
signal our cells to continue to multiply long past their normal life span, which can promote cancer. Furthermore, NFkB can further
spark the smoldering inflammation that damages joint tissues, thereby provoking crippling arthritic conditions. NFkB likewise
plays a role in spurring inflammation in the nervous system, which can set the stage for the onset of various neurological
disorders. Scientists believe that NFkB-induced inflammation in the airways may play a role in asthma.

RECENT FINDINGS ON NFkB AND DISEASE ‘

In recent years, numerous studies have shed light on the disease-promoting effects of NFkB and the benefits of quieting its
activity in the body. For instance, recent studies indicate that NFkB plays a role in the following conditions:

« Autoimmune joint disease: NFKB plays a crucial role in both rheumatoid arthritis and systemic lupus erythematosus,
according to Spanish researchers.2 These two autoimmune conditions are known to produce severe joint pain and
deterioration, as well as other symptoms that dramatically impair quality of life. Effective therapies to block NFKB may
positively modulate these disease processes.

« Hepatitis C: Infection with the hepatitis C virus is a growing cause of liver disease and liver cancer, and (unlike hepatitis
B) there is no vaccine to protect against this deadly threat. In early 2006, Japanese scientists determined that NFkB




plays a key role in the process by which the hepatitis C virus leads to the proliferation of human liver cancer cells.3

« Inflammatory bowel disease: Crohn's disease is an inflammatory bowel disease associated with symptoms such as
severe abdominal pain, diarrhea, weight loss, and rectal bleeding. Recently, scientists noted that therapies that improve
the symptoms and pathological signs of Crohn’s disease may work by decreasing levels of NFkB.a

= Survival after heart attack: The death of heart muscle due to a blocked coronary artery is known as a heart attack. If
the heart cannot adequately repair itself after such an attack, a common result is heart failure, in which the heart
muscle cannot pump enough blood to meet the body’s needs. New findings from 2006 suggest that blocking NFkB may
support cardiac muscle healing and prevent heart failure following heart attack.s

« Prostate cancer: Zinc has long been known for its role in supporting healthy prostate function. Research from 2006
suggests that NFkB may provide the link between zinc and protection against prostate cancer. Zinc supplementation
suppresses NFkB’s signaling effects, and researchers believe this may help prevent the metastasis of malignant
prostate cancer cells.s

« Diabetes: Insulin resistance in muscle tissues is a key factor in type |l diabetes. In a recent investigation, researchers
studied the muscle tissue of people with type Il diabetes and found signs of increased NFkB activity. Reducing NFkB
through exercise training in these individuals led to improvements in blood sugar metabolism.7

The identification of NFkB as a critical “switch” that “turns on” inflammation has profound impli-cations for both preventing and
treating some of today’s deadliest diseases. Clearly, NFkB is something we need to control if our goal is to lead a long and
healthy life.

Fortunately, ongoing research continues to uncover a wealth of natural remedies that suppress NFkB'’s activity in the body.
These remedies provide the foundation for safe, effective nutritional strategies to quell NFKB and disease-provoking inflammation,
thus providing a formidable defense against a vast array of deadly diseases and against aging itself.

INTERACTING WITH DNA: HOW NFKB WORKS

Present in the interior portion (cytoplasm) of every cell, NFKB is normally bound to inhibitory proteins that keep it in an inactive
state. When cells are exposed to infectious invaders or stressors such as free radicals or environmental toxins (like cigarette
smoke), NFKB is activated. NFkB then travels to the cells’ command center, known as the nucleus, where it binds with DNA to
turn certain genes on or off. By interacting with more than 400 different genes, NFKB can thus activate the body’s blueprints for
inflammation.1 These gene products are used to coordinate further inflammatory and immune responses in the body.

NFKB AND CANCER DEVELOPMENT

One of NFkB’s most lethal functions is inducing cancer in our bodies. Scientists are finding that, in addition to its central role in
producing inflammation, NFkB plays an equally prominent and related role in the development of cancer.

Initiation: Cells become cancerous when their DNA is damaged by any of a host of factors, including various forms of
radiation, oxidative stress, and specific toxins. Such DNA damage occurs over 3 million times per cell per day. Fortunately,
because of cellular repair mechanisms, few of these mutations go on to produce cancer. Cells that survive with enough
unrepaired DNA to potentially become cancerous are said to have become initiated.

Promotion: Even initiated cells rarely go on to become cancerous, because cells in most tissues have lost the ability to
replicate themselves. The process of programmed cell death, or apoptosis, prevents potentially cancerous cells from passing
damaged DNA along to future generations of cells. Unfortunately, under certain circumstances, cells regain the ability to
replicate. Such “immortalized” cells are said to have undergone promotion, the second stage in cancer development.

Progression: Even at this late stage, our bodies’ defenses normally maintain control even over collections of initiated cells that
have undergone promotion. The immune system constantly patrols the body looking for potentially cancerous cells. When it
finds them, it destroys these trouble-making cells and mounts an offensive against similar cells found in other body areas.
Cancerous tissue that has overcome these defenses is said to be in the final stage of cancer development, known as
progression.

Since NFkB plays a role in all three stages of cancer development, understanding its actions as well as strategies to control
its activity is crucial to both the prevention and adjuvant treatment of various cancers.

NFkB acts in each of the main phases of cancer development, which are known as initiation, promotion, and progression. NFkB



“switches on” genes that allow cells to become initiated, and once initiated, to have their growth promoted, and once promoted,
to progress and invade healthy tissue.s Successful cancers evade powerful repair and control mechanisms at each of the three
distinct stages of cancer development.s Since NFkB is involved in each of the three stages, it is critically important that we
understand NFkB’s actions in our bodies and what we can do to better control them.

The NFkB system has emerged as the central actor in the link between inflammation and cancer. NFkB affects both malignant
and non-malignant tumor cells. In malignant cells, it turns on genes that create resistance to apoptotic cell death and DNA
damage, in effect promoting cancer development by rendering cells capable of reproducing, even when they are exposed to
pharmaceutical anti-cancer agents. In non-malignant tumor cells, NFkB turns on genes that produce factors to stimulate blood
vessel formation, in support of rapid tumor enlargement and progression. Finally, byproducts produced by NFkB stimulation can
also damage DNA, thereby contributing to the very earliest stages of tumor initiation.s
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HOW INHIBITING NFKB HELPS FIGHT CANCER

Recent discoveries about NFkB confirm the deadly link between inflammation and cancer. It is well known that nutrients and
drugs that reduce inflammation also help fight cancer.s,s Some anti-inflammatory drugs, however, carry cardiovascular risk.10,11
Scientists hope that therapies that block NFKB may provide safe, effective action against both inflammation and cancer.

The ubiquitous presence of NFKB throughout the inflammation-cancer cycle suggests that the next P —
breakthroughs in cancer treatment will likely center on the inhibition of NFkB and its actions. As T
scientists learn more about NFkB and the complex systems that regulate it, they also learn more 13 kit
about the wide array of substances that can inhibit its dangerous actions. For example, the anti- "lm
inflammatory drug ibuprofen inhibits not only the COX-2 enzyme but also NFkB,12 and has a well- E"‘ m"
established safety record. This drug, as well as many natural inhibitors of NFkB, will therefore play 3 -
an important role in controlling the inflammatory components of tumor formation and growth. '.
dqnd:hulullll
Because the NFkB factors are active in both the cancerous cells and inflammatory cells in tumors, e -
nutrients or drugs that can inhibit NFkB show tremendous promise as anti-cancer or cancer- ’. et
preventive agents.s Scientists believe that the combination of NFkB inhibition with drugs or xX e
cytokines that induce cancer cell death has great promise in fighting cancer.13 o

Producton of cxiskises, chemakings.
a 3dbesh mieouien
Because the NFkB system is also involved in producing healthy immune responses, there are
concerns about its long-term inhibition. While NFkB seems to be most profoundly involved in cancer
at the stages of promotion and progression,s,14 it may be possible to use inhibitors for relatively

short periods. Another potential use for such inhibitors would be in combination with chemotherapy or radiation treatments, as a
means of controlling the associated inflammation and enhancing the effects of those treatments.s

NFkB: LINKING INFLAMMATION AND CANCER

NFkB and Cancer Promotion

How NFkB activation affects
gene expression.

The impact of NFkB on inflammation and cancer is most prominent in the second stage of cancer development, in which cells
with newly mutated DNA are promoted into “immortalized” cancer cells.8 Scientists have identified two general mechanisms by
which NFkB acts to promote tumors.

In tissue cells that have become initiated because of DNA damage from toxins, radiation, or free radical attack, activated NFkB
“switches on” genes that reduce apoptosis (programmed cell death). These “immortalized” cells can now reproduce in the
unregulated fashion characteristic of cancer; that is, they have been promoted.15-17

On the other hand, NFkB activation in inflammatory cells results in increased production of cytokines and other growth factors
that support the growth, replication, and invasion of the transformed cancerous cells.s,18.19 Such activated inflammatory cells
also provide growing cancers with factors essential to new blood vessel formation, producing a life-sustaining environment for
the deranged cancer tissue and further promoting its growth.s

Scientists now think of NFKB as the agent that links the processes of toxic damage and inflammation during the promotion
phase of cancer development. Because of NFkB’s actions on DNA-damaged cancer cells, these cells are able to outlive their
normal counterparts and multiply. Through its action on healthy (non-cancerous) inflammatory cells, NFKB creates an
environment that favors cancerous tissue over healthy tissue, providing yet another “advantage” for the growing cancer.

NFkB and Tumor Progression

Inflammation is linked to cancer not only through tumor promotion, but also through supporting the similarly complex
mechanisms of tumor progression.s Once cancer cells have been promoted, NFKkB stimulates production of inflammatory
signals that support the cancer’s spread to other tissues, both locally (a process known as invasion) and at a distance (known
as metastasis).s




Practically since the science of human cancer biology began, scientists have known that at the core of most solid tumors is a
mass of dead, or necrotic, tissue. It is now clear that this necrotic tissue contributes to aggressive tumor growth, and once
again, the connection is NFkB.s Dying tumor cells rupture and release inflammatory mediators, leading to the activation of
NFkB, which then “turns on” genes involved in rapid tumor growth and invasion. Once kindled by a small amount of necrosis, a
tumor can roar to life like a forest fire from a smoldering ember. NFkB is the strong wind that fans the cancer’s destructive
growth.

NUTRIENTS THAT INHIBIT NFKB

The search is on for safe, effective inhibitors of NFkB. One of the most exciting features of the explosion of NFkB research is that
it sheds new light on the mechanisms of many familiar nutrients.

Health-conscious people are quite familiar with how antioxidants, vitamins, minerals, and essential
nutrients such as omega-3 fatty acids can maintain health and prevent disease. It is becoming
increasingly clear that many such compounds exert some of their beneficial effects through
interactions with the NFkB system. Although the precise mechanisms vary, all of these agents
work by inhibiting NFKB activation, thus preventing the expression of genes involved in inflammation
and cancer development. Here we summarize familiar nutrients whose NFkB-related actions are
now coming to light.

ANTIOXIDANTS

Antioxidants are known to reduce inflammation and cancer risk. The identification of NFkB as the
common link to both processes may serve to explain how these substances operate. Vitamins E
and C have been shown to reduce inflammatory cytokine production that is a consequence of NFkB activation.z2o

N-acetylcysteine inhibits NFkB, which is likely the mechanism by which it confers its health-promoting effects.21 S-adenosyl-
methionine (SAMe) exerts some of its powerful anti-inflammatory effects by reducing NFkB activation.22 The potent antioxidant
lipoic acid binds to and inhibits NFKB in the cell's nucleus.23 Zinc may also exert its antioxidant effect by reducing NFkB
activation.2a

ESSENTIAL FATTY ACIDS AND OTHER LIPIDS

The omega-3 fatty acids are also known to reduce inflammation and decrease the production of inflammatory cytokines.
Evidence is emerging that these effects occur due to inhibition of NFkB activity by eicosapentaenoic acid (EPA),
docosahexaenoic acid (DHA), and other essential fatty acids in this class.25-27

EPA and DHA protect the eye’s retinal cells from oxidative damage. Moreover, these fatty acids may impair the overgrowth of
blood vessel cells that occurs in several retinal diseases, by reducing the production of inflammatory cytokines, vascular growth
factors, and adhesion molecules, all via the common pathway of NFKB inhibition.2s

ISOFLAVONES AND PHYTOESTROGENS

Soy isoflavones and other plant flavonoids are well-established modulators of the immune system’s inflammatory responses.
These phytoestrogens (plant-derived, estrogen-like molecules) are known to help reduce the risk of certain hormone-dependent
cancers, as well as the risk and severity of osteoporosis.2e Researchers have shown that the isoflavone-induced inhibition of
NFkB is the mechanism by which isoflavones reduce the invasiveness of breast cancer and increase programmed cell death in
various human cancer cell lines.30-32 Evidence also indicates that isoflavones may act by the same mechanism to inhibit bone
loss in osteoporosis.33

Some researchers have speculated that one of the reasons women live longer than men is related to the favorable effects of
estrogen on up-regulating antioxidant genes often suppressed by NFkB, suggesting that the phytoestrogens might have similar
effects in promoting longevity.z4

FROM GARDEN TO MEDICINE CHEST

Herbs and spices from around the world have long been sought for their pleasing flavors and healing qualities. Even today, these
plant extracts are valued worldwide for promoting health and fighting disease. Scientists are discovering that many of these
natural agents act through the universal mechanism of inhibiting the over-expression of NFkB.



Curcumin is a compound found in a number of South Asian spices, most prominently in turmeric,
a component of curry seasoning.

Curcumin has well-established antioxidant and anti-inflammatory effects.3s,36 The extent to which
curcumin exerts these effects by inhibiting NFkB is becoming increasingly clear.s7 Curcumin acts
directly within the cell’'s nucleus and also acts on substances that activate NFkB. For example, it
binds iron and copper in brain tissue, reducing the activation of NFkB that is associated with the
production of amyloid beta proteins in Alzheimer's disease.3s

Strong evidence suggests that curcumin may fight the following inflammatory diseases:

« Colitis. Dietary curcumin supplements strongly suppressed NFkB activation in a rat model
of colitis,3s resulting in both decreased tissue wasting and colonic inflammation. When
curcumin was given to experimental animals before the induction of colitis, there was reduced NFkB activation and less
visible damage to the colon.3s This effect was accompanied by reduced activity of several enzymes involved in
inflammation in the gut.

« Liver disease. The development of alcoholic liver disease, resulting in chemical hepatitis and eventually cirrhosis, has
recently been associated with NFkB-mediated gene expression. When laboratory rats were fed sufficient alcohol to
produce alcoholic fatty liver with liver cell inflammation and necrosis, dietary curcumin inhibited NFkB activation,
preventing both the microscopic and biochemical changes associated with alcoholic liver disease.4o In an experimental
model of non-alcoholic fatty liver degeneration (which induces substantial oxidative stress), investigators found that dietary
curcumin significantly reduced inflammation and the release of inflammatory modulators through NFkB inhibition.41

« Chronic neurodegenerative diseases. NFkB-induced inflammation involving brain glial cells is thought to be one
mechanism contributing to the formation of amyloid beta proteins, which are characteristic of Alzheimer's and other
degenerative brain diseases.42 In several recent studies, curcumin has been shown to reduce the glial cell expression of
inflammatory mediators.43,44 Curcumin likewise has been shown to reduce amyloid beta formation in animal models by
inhibiting NFKB.45,46

= Arthritis. Curcumin’s inhibition of NFKkB reduces the degenerative changes to arthritic joints.47,48 Just this year, curcumin
was shown to enhance the anti-inflammatory effects of the COX-2 inhibitor drug celecoxib.4g This is an important finding,
since COX-2 inhibitors have adverse effects on the cardiovascular system. This caused scientists to propose that co-
treatment with curcumin could reduce the dose of selective COX-2 inhibitors required to achieve significant relief from
inflammation.

« Cancer. Curcumin has been found to suppress, retard, and even reverse cancer development at each stage of the
disease.so0 By inhibiting NFkB, curcumin reduced expression of proteins needed by cancer cells for proliferation (the
promotion stage) and for invasion and metastasis (the progression stage).s1 Curcumin also reduces cancer progression by
increasing cell death in cancer cells, thereby depriving them of the “immortality” they need to survive and invade other
tissues.s2,53 This has allowed curcumin to be effective in highly chemotherapy-resistant cancers;s4 it has also been shown
to increase the effect of chemotherapy in animal models of advanced human cancer.s1

Turmeric (Curcuma longa)
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Skin cancer. Curcumin has been hailed as one of the most promising agents in preventing “photocarcinogenesis,” or cancer
caused by ultraviolet light.ss Researchers have found that by inhibiting NFkB, curcumin dramatically increases the rate of cell
death in human melanoma cells in culture.se The effect was both dose- and time-dependent, meaning that more curcumin
exposure over a longer time increased the rate of cancer cell destruction. Virtually identical effects have been demonstrated in
malignant squamous cell carcinoma of the head and neck.s7

Prostate cancer. Curcumin inhibits NFkB and sensitizes human prostate cancer cells to the lethal effects of tumor necrosis
factor, which speeds up cell deathss and reduces the ability of cancer cells to proliferate.ss In a 2006 study, curcumin was also
shown to decrease the invasiveness of prostate cancer cells, by reducing their production of certain protein-digesting enzymes
that help the cancerous cells force their way between healthy cells in order to spread. This resulted in significantly fewer
metastatic nodules in the experimental animals fed curcumin than in the controls.so

Breast cancer. Primary breast cancers are treated using surgery, radiation, estrogen modulators, and chemotherapy.
Curcumin functions via additional anti-cancer mechanisms. Through its effects on NFkB, curcumin enhances the programmed
death of cells from human breast cancerss1 and their lung metastases.s1 In a 2005 study, curcumin also reduced cancer cells’
production of vascular growth factors, adhesion molecules, and other proteins required for sustaining the cells.s1 This study
also demonstrated that dietary administration of curcumin to laboratory animals decreased the incidence of cancer metastasis
to the lung. These results have staggering implications for human use of curcumin as an adjunctive breast cancer treatment.

Cervical cancer. One of the best-known examples of virally induced human cancer is cervical cancer, which is often caused
by infection with human papillomavirus. In 2006, curcumin was shown to inhibit the expression of viral cancer genes (initiation),
while also down-regulating inflammatory mediators that cervical cells produce under the influence of NFkB during cancer
promotion.es2

Colon cancer. Although colon cancer is a major cause of death in Western countries, many scientists believe that dietary
modification could reduce its impact by as much as 90%.63 Animals with colorectal cancer showed a reduction in their tumor
burden when fed curcumin.ea Human colon cancer cells in culture are inhibited by curcumin,ss and their death is markedly
enhanced by curcumin.ss Both effects appear to be mediated by NFkB inhibition and related effects on tumor survival genes.
Curcumin was also recently found to markedly enhance the anti-tumor effectiveness of the COX-2 inhibitor drug celecoxib.67

Lung cancer. Curcumin down-regulates NFkB activation caused by cigarette smoke in human lung cellses and reduces the
expression of genes required for tumor promotion and progression of human non-small cell lung cancers.69 Curcumin also
induces cell death in multiple human lung cancer cell lines.7o

Blood malignancies. Leukemia and multiple myeloma, two cancers of the immune system cells in the blood, are known to
be highly dependent on NFkB activity,71 which makes them natural targets for curcumin treatment. Multiple myeloma cells
treated with curcumin showed down-regulation of several gene products required for proliferation, and demonstrated arrested
growth and increased cell death.71 In one type of human leukemia cell, curcumin inhibited expression of a variety of NFkB-
dependent genes needed for both tumor initiation and progression.72 In adult T-cell leukemia, curcumin prevented the growth of
virus-infected cells, but not of normal blood immune system cells.73 Curcumin also stopped cell replication and induced cell
death by inhibiting NFkB. These results are promising as a means of suppressing this currently incurable form of leukemia.

Human studies are rapidly catching up with these exciting laboratory findings about curcumin. Phase | (safety and tolerability)
trials among patients with high-risk cancers or pre-cancerous conditions have demonstrated that curcumin is absorbed after
oral dosing and that humans can tolerate up to 8000 mg per day for up to four months without toxicity.74,75s The scientists who
authored these studies have recommended further phase Il studies of curcumin for the prevention or treatment of various
cancers.

Licorice root extracts are among the oldest remedies in Chinese medicine, and have long been used for their anti-inflammatory,
anti-viral, anti-ulcer, and cancer-preventive properties.7e,7z More recently, scientists discovered that a major component of licorice



inhibited NFkB and protected rat liver cells from alcohol toxicity.7s Another licorice extract inhibited NFkB activation and
decreased production of a pro-inflammatory cytokine in human colon cells that had been exposed to an inflammatory
challenge.7e These results elegantly demonstrate how NFkB inhibition can interrupt the inflammatory cycle by which cytokines
stimulate the production of still more cytokines. Glabridin, another licorice root extract, produces similar anti-inflammatory effects
by inhibiting NFkB.so

Capsaicin, the main ingredient in red pepper, has both anti-inflammatory and anti-cancer effects.s1-83 Red pepper compounds
have long been used to manage inflammatory joint conditions.37 Capsaicin inhibits the induction of two inflammation-provoking
enzymes in stimulated macrophage immune cells.s2 This effect is attributable to its inhibition of NFkB activation.ss Capsaicin
also induces cell death in many cancers by modulating NFkB.s1 Like curcumin, capsaicin inhibits the growth of adult T-cell
leukemia cells by impairing NFkB activation.ss Capsaicin further impairs cancer progression by reducing levels of vascular
endothelial growth factor, thus depriving growing cancers of nutrients.ss

Clove extract (eugenol) inhibits NFkB-mediated expression of inflammatory cytokines.ss,s7 Like capsaicin, eugenol inhibits
NFkB activation in stimulated macro-phage immune cells,s7 reducing their synthesis of COX-2 and inflammatory cytokines.ss Oil
of cloves has been used in dental care for centuries, and eugenol is now widely used to promote healing and prevent excessive
inflammation after root canal surgery.ss,s9

Ginger extracts exert anti-inflammatory activity and stimulate cancer cell death by inhibiting NFkB.90-92 Ginger reduces
expression of the key inflammatory enzymes COX-1 and COX-2.93 Topical application of ginger extract inhibits skin inflammation
in a mouse models2 by inhibiting NFkB.o1 A ginger extract was shown to enhance tumor cell death and down-regulate production
of tumor invasion factors by preventing activation of NFkB.go

Basil and rosemary extracts, which contain ursolic acid, reduce cancer cell proliferation and tumor progression through NFkB
inhibition.s4-96 By inactivating NFKB, ursolic acid prevents initiated cells from reproducing and also triggers tumor cell death.gs
This compound further down-regulates molecules that are required for tumor invasion and metastasis.ss Ursolic acid works
through its effects on NFkB to induce resting macrophage immune cells, and thus to participate in tumor cell destruction in the
early stages of cancer.97 Ursolic acid derivatives that inhibit NFkB have been shown to suppress pro-inflammatory enzyme
expression in mouse models of inflammation.ss This effect has been associated with reduced cardiac fibrosis (scar tissue) in the
heart tissue of diabetic mice.o4

Garlic has now been shown to exert its anti-inflammatory and immunomodulatory effects by inhibiting NFkB.37,99 Garlic extracts
lowered NFkB activity by up to 41% in human blood and kidney cells that had been exposed to an inflammation-provoking
challenge, thus reducing the expression of certain cytokines.100 These effects may be linked to the observation that a garlic
compound inhibits damage to endothelial cells lining blood vessels and reduces atherosclerotic changes.101 Garlic’s inhibition of
NFkB leads to reduced production of chemicals that cause lipid peroxidation, and this could provide further protection from
atherosclerosis.102 NFKB inhibition is credited for garlic’s ability to protect liver cells from auto-immune damage in an animal
model,103 as well as induce cell death in leukemia.1o04

Pomegranate fruit extract protects cells against the effects of ultraviolet B radiation by
inhibiting ultraviolet light-stimulated NFkB activation.10s Pomegranate fruit extract also
prevented chemically induced skin cancers in mice through NFkB-mediated effects on
both cancer initiation and promotion.106 Blockade of NFKB by pomegranate fruit extract
has shown promise in osteoarthritis by inhibiting the production of protein-digesting
enzymes and inflammatory cytokines.107 Pomegranate wine reduced the activation of
NFkB in vascular endothelial cells by inflammatory mediators or biomechanical
stresses,108 thus protecting against atherosclerosis.109

SUMMARY

Scientists have discovered that by controlling our DNA, nuclear factor-kappa beta (NFkB) plays a central role in determining our
health and longevity. By integrating signals of inflammation, NFkB appears to be the common link between such diverse
conditions as heart disease, cancer, and arthritis.

Agents that control NFkB's influence within the human body—such as omega-3 fatty acids, phytoestrogens, curcumin, garlic,
licorice, ginger, rosemary, and pomegranate—hold great promise in fighting many diverse diseases and in promoting long and
healthy lives.

Julius G. Goepp, MD, is a pediatrician with additional certification in pediatric emergency medicine. He received his MD from the
University of Maryland and is currently Senior Consultant at Lupine Creative Consulting, Inc., in Rochester, NY.



NFkB-Mediated Diseases: ‘

The activation of NFkB has been linked with a wide variety of diseases in humans. Below is a partial list of disorders that
scientists have linked with NFkB:

« Aging

« Headaches

« Pain

» Cardiac hypertrophy
« Type | diabetes

« Type Il diabetes

« Elevated cholesterol
» Atherosclerosis

« Heart disease

« Chronic heart failure
= Angina pectoris

« Cancer

« Alzheimer’s disease
« Pulmonary disease
» Kidney disease

« Gut diseases

« Skin diseases

« Sleep apnea

« Asthma

« Arthritis

« Crohn’s disease

« Ocular allergy

« Appendicitis

« Pancreatitis

« Periodontitis

« Sepsis.

Source: Ahn KS, Aggarwal BB. Transcription Factor NF-{kappa}B: A Sensor for Smoke and Stress Signals. Ann N Y Acad Sci. 2005 Nov;1056:218-33.
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