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Preventing Vascular Disease 
by Combating LDL Oxidation and Chronic Inflammatory Reactions 

By Julius Goepp, MD 

As scientists unravel the secrets of longevity, they are increasingly focusing their studies on 
centenarians (people who have lived to be over 100 years old). This field of inquiry has revealed 
deep insights into the protective factors that enable this growing population to live long, 
healthy lives.1  

A series of studies reveals how aging humans can pro-actively “turn on”  protective factors 
that may help promote long, disease-free life.  

Remarkable insights from an Italian research group, together with late-breaking news from 
medical researchers in the US suggest that a targeted approach to reducing inflammation and 
optimizing cardiovascular risk factors may dramatically impact human longevity.1-4 

SURVIVORS OF INFLAMMAGING 

Led by Dr. Claudio Franceschi, Italian researchers studying centenarians have learned that 
they represent, in some ways, a special biological group—they appear to be genetically more 
resistant to inflammation and its devastating consequences.5 We have known for decades that 
inflammation and oxidation participate in a devious and destructive interplay that underlies 
most of the changes that have long been thought to be inevitable consequences of aging.6,7 As a result of his work with humans 
of very advanced age and their unique ability to suppress inflammation, Dr. Franceschi coined the term inflammaging to 
summarize his team’s epiphany: as we age, our acquired immunity wanes, leaving us at growing risk for infections and cancers, 
while our innate immunity is largely preserved, putting us at steadily increasing risk for the ravages of inflammation.1 According to 
Dr. Franceschi, “Inflammaging is considered the common and most important driving force of age-related pathologies, 
such as neurodegeneration, atherosclerosis, diabetes, and sarcopenia [loss of muscle mass], among others, all of which 
share an inflammatory cause.”  

Since Dr. Franceschi’s seminal 2003 work, researchers from around the world have embraced 
and expanded on the inflammaging concept, bringing it increasingly to the attention of the 
general public and even conservative thinkers in the medical mainstream.5,8-13 The culmination 
of this work was published recently in late 2008, when the New York Times splashed the 
headline “Cholesterol-Fighting Drugs Show Wider Benefit.”14 The occasion was the 
publication of the dramatic results of JUPITER, a study of 17,802 apparently healthy men and 
women with normal low-density lipoprotein (LDL) levels but high levels of the inflammatory 
marker protein called C-reactive protein, or CRP.4 This study demonstrated that people 
without abnormal lipid profiles, but with signs of increased inflammation had remarkably lower rates of cardiovascular events such 
as heart attack, stroke, and their consequences, when they took a “statin”  drug called rosuvastatin (Crestor®). Rosuva-statin 
reduced LDL levels by 50% and CRP levels by 37%. In this study, the reduction of inflammation seem-ed to be critical to avoiding 
a cardiovascular event.  

In fact, the effects were so powerfully positive that the study was halted after an average follow-up period of just under two years!4 
The aftershocks in the medical community continue to reverberate, as physicians are grappling to understand this powerful 
evidence of the impact of inflammation on cardiovascular disease. 

While statins form an important part of our armamentarium against cardiovascular disease, they sometimes carry adverse 
effects.15 Fortunately, two nutrients may produce similar benefits without concern of side effects. 



To reduce destructive inflammatory reactions, an extract from black tea called theaflavins has demonstrated powerful antioxidant 
effects and a remarkable ability to control inflammation at the genetic level.3 To help regulate blood lipid levels, Indian gooseberry 
or amla has produced exciting results in human clinical trials with the added benefit of reducing oxidative damage to fats that can 
lead to early atherosclerotic changes.2  

THEAFLAVINS AND NUTRIGENOMICS 

Most people by now are aware of the astonishing powers of green tea and its antioxidant polyphenolic flavonoid components 
such as epigallocatechin gallate (EGCG).16 Now, a related family of compounds found in black tea, called theaflavins, is 
attracting attention for its promising effects with regard to aging and longevity.17 The theaflavins are at the forefront of the exciting 
new field of nutrigenomics—the study of nutritional molecules that can directly influence the expression of genes, that is, how 
individual genes switch themselves on and off to regulate basic biological processes.18-22 Since inflammatory processes are 
controlled by genes and the proteins they produce, our ability to control those genes opens a vast new field for effective 
interventions that will control inflammation and hence the inflammatory consequences of aging, or inflammaging. Well-known 
nutrigenomics molecules include, for example, the omega-3 fatty acids which regulate lipid profiles,23 insulin responses,24 and 
inflam-matory mediators,25 and the spice-derived curcumin molecule that regulates transcription factors involved in inflammation 
and cancer induction.26 These black tea components (theaflavins) now join this impressive group of molecules.  

Given the LDL-lowering effect of drinking multiple cups of tea per day as shown in 
epidemiological studies, cardiologists at Vanderbilt University recently studied the impact of a 
theaflavin-enriched green tea extract on lipid profiles of subjects with mild and moderately 
elevated cholesterol.27 Studying 240 men and women in China, the researchers randomly 
assigned patients to receive either placebo or a theaflavin-enriched green tea extract 
(comprising 75 mg theaflavins, 150 mg of green tea catechins, and 150 mg other tea 
polyphenols) daily for 12 weeks. At the end of the study, the theaflavin-supplemented patients 
experienced decreases in their total cholesterol and LDL by 11% and 16% respectively, while 
placebo recipients had no change at all. No significant adverse effects were observed, and the 
researchers concluded that this theaflavin-enriched extract was “an effective adjunct to a 
low-saturated fat diet.” 

Further evidence for black tea was provided by Boston cardiologists in 2001, when they 
studied the impact of supplementation on endothelial dysfunction. The researchers randomly 
assigned 66 patients with coronary artery disease to consume either black tea or water; the study was designed in a “cross-over”  
fashion so that all subjects got both the tea and the water at different times (this allows comparisons within individuals as well as 
between subjects). The findings were dramatic: both short- and long-term tea consumption significantly improved blood flow in 
arteries, as detected by ultrasound measurements; this flow is controlled by endothelial cells, and is typically decreased in 
patients with cardiovascular diseases. The researchers concluded that “short- and long-term black tea consumption reverses 
endothelial vasomotor dysfunction in patients with coronary artery disease.”28  

The novel anti-inflammatory characteristics of black tea-derived theaflavin were described in a 
2004 paper.3 These researchers were specifically interested in the gene that produces the 
inflammatory cytokine interleukin-8 (IL-8), which is responsible for much of the acute 
inflammation seen in conditions such as asthma, gum disease, inflammatory bowel disease, 
and perhaps even cancer and cardiovascular disease.29-31 Remarkably, these researchers 
found that theaflavin inhibited IL-8 production. Even more remarkably, the effect was traced to 
theaflavin’s ability to inhibit the transcription of the IL-8 gene—in other words, theaflavin 
blocked the gene from actually expressing its product, the inflammatory cytokine.3 This 
pinpoint accuracy opens the door to many specific applications of theaflavin as an anti-
inflammatory nutrigenomic agent. 

British researchers found that black tea consumption reduces the rate of platelet 
aggregation.32 The aggregation of platelets contributes to clot formation, which can precipitate 
deadly cardiovascular events. In 2004 Japanese researchers were able to pin down black tea’s 
platelet anti-aggregating effect to a small group of highly active concentrated theaflavins.33  

The powerful anti-inflammatory, anticancer, and longevity-inducing qualities of highly active 
theaflavin fractions has resulted in publication of several dozen laboratory studies, each 
providing more high-resolution details about these molecules.34-38  
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WHAT YOU NEED TO KNOW: PREVENTING VASCULAR DISEASE  



A compelling human trial drives home the incredible potential of theaflavin extracts at fitting into the inflammaging model of 
human disease by reducing inflammatory processes across a wide spectrum of actions. In this 2007 study of 12 human 
volunteers, eight were supplemented with the highly purified extract for a week, while four received placebo. At the end of the 
week, the subjects received injections of one of the most powerful stimulators of inflammation known to science: a bacterial cell 
membrane component called lipopolysaccharide (LPS). LPS in modest doses can induce shock, coma, and even death, so 
naturally these were only minute and safe doses, but clearly the volunteers were expected to show some evidence of acute 
inflammatory reactions. In addition to clinical monitoring, the investigators drew blood samples to monitor for early signs of 
inflammation, particularly those involving “inducible”  cytokines such as TNF-alpha, IL-6, IL-8, and CRP.39,40 

Astonishingly, the supplemented subjects had a 56% reduction in levels of these cytokines even before they received the 
inflammatory challenge! Equally importantly, supplemented subjects experienced a 52% increase in levels of the protective, anti-
inflammatory cytokine called IL-10, which is involved in prevention of viral respiratory infections, for example.41 The supplemented 
patients also demonstrated lower rates of production of the inflammation-generating transcription factor NF-kB (71%), the 
cytokine-generating enzyme COX-2 (72%), and the adhesion molecule ICAM-1.40  

C-reactive protein, or CRP, rose dramatically as expected in the placebo recipients following the inflammatory challenge. 
Remarkably, though, that elevation was 75% greater in the placebo group than in the supplemented group. Since we know that 
reducing CRP levels can be life saving,4 this is direct evidence of the benefits of this concentrated theaflavin preparation!42,43 

AMLA 

The Indian gooseberry (Emblica officinalis) has been well known to practitioners of Ayurvedic medicine (native to India) for more 
than 3,000 years.44 Long-ignored by Western scientists, the Indian gooseberry, also known as amla, belongs to a group of herbal 
preparations that, according to historic texts, “promote longevity and induce nourishment.”45 We are finally catching up with our 
past as evidence accumulates that the amla berry functions at several different levels to slash cardiovascular risk factors. Pure 
extracts of amla have now been shown to act in precise ways to break the cycle of oxidation, inflammation, and plaque 
formation.  

Amla’s powerful antioxidant properties, first recognized in modern terms in 1936,46 seem to underlie most of its beneficial effects 
(though there appear to be other effects as well). Indian researchers in 1999 showed that the “tannoid principles”  of amla are the 
chief antioxidant compounds in the fruit.47 Amla extracts were in fact ranked by German researchers among the most active 
botanical agents at preventing lipid peroxidation, the oxidation of fats that triggers the cascade of atherosclerosis and many other 
age-related conditions.48 Japanese researchers have shown that amla extract administration can reverse many age-related 
changes in the kidneys of rats,49 a vital finding because kidney function typically deteriorates with age as a result of 
accumulation of advanced glycation end products (AGEs) and collagen cross linking in the cells and tissues.50,51  

Indian researchers studying the effects of amla on ischemic heart disease in rats found that they could completely prevent the 
“ischemia-reperfusion injury”  to heart muscle that occurs when injured cardiac cells are re-supplied with oxygen-rich blood.52  

Much of the excitement being generated about cardioprotection in scientific circles today53 is related to the fact that amla 
extracts not only reduce the oxidation of fat molecules in cell membranes and in blood—they actually reduce levels of dangerous 
fats while increasing levels of beneficial high-density lipoprotein (HDL). Amla extracts inhibit LDL oxidation (a critical first step in 

•  Inflammaging is the scientific term for the process of inflammation that leads to most of 
the age-associated conditions that plague humanity. 

•  A recent powerful study demonstrated how control of the inflammatory process 
dramatically slashes the risk of cardiovascular disease and death. 

•  Two remarkable supplements, thousands of years old in origin and brand new in 
formulation, directly address inflammaging in a targeted, multifaceted fashion. 

•  Theaflavins, concentrated extracts of black tea, represent the new area of nutrigenomics, 
capturing and controlling the genetic mechanisms that modulate inflammation, and directly 
reducing its impact on the aging and disease-producing processes. 

•  Concentrated extracts of amla, the Indian gooseberry, help normalize lipid profiles while 
reducing direct measures of tissue oxidation and inflammation. 

•  These two supplements, in tandem, provide hope for millions of Americans suffering from the scourges of inflammaging, by 
working in complementary fashions to reduce the both the causes and the deadly effects of inflammation on aging. 



atherosclerosis) more powerfully than the antioxidant drug probucol!54 In an animal model in which rats were fed high-cholesterol 
diets, amla extracts significantly lowered total cholesterol and LDL levels. The excitement of the researchers is palpable as they 
conclude that “amla may be effective for hypercholesterolemia [elevated total cholesterol] and the prevention of 
atherosclerosis.” 

The mechanisms behind these effects are similar to those of modern cholesterol-lowering prescription drugs.55 For example, 
amla extracts inhibit the enzyme system called HMG-CoA reductase, which is responsible for production of cholesterol in the 
liver,53 thereby lowering serum cholesterol levels. Amla also enhances degradation and elimination of cholesterol in animal 
models,53 as do drugs such as the fibrates (gemfibrozil, clofibrate, and others).56,57 Finally, as elegantly demonstrated by 
Chinese researchers, amla extracts beneficially affect the endothelial linings of blood vessels, preventing inflammatory cells from 
“sticking”  to them in the first steps of atherosclerosis, and preventing the overgrowth of smooth muscle cells that is the next step 
in disease production.58-60 In short, concentrated amla extracts work in not one but at least three distinct and complementary 
ways to reduce cardiovascular risk.  

Human trials with amla are nothing short of remarkable. Food scientists in New Delhi studied a group of men aged 35-55 years, 
with either normal or elevated cholesterol levels,61 supplementing them with amla extracts. The subjects received the supplement 
for 28 consecutive days. Men with both normal and elevated cholesterol levels showed a decrease in total cholesterol levels, and 
both groups rose right back to nearly their original levels two weeks after stopping the supplement. 

A more detailed study was reported by physiologists working at the All India Institute of Medical Sciences in New Delhi in 2001.2 
These researchers used amla in the form of a traditional Indian supplement rich in vitamin C called “chyawanprash.”  Ten healthy 
young men supplemented their diets with either chyawanprash or vitamin C alone daily for eight weeks, and then no supplement 
for the subsequent eight weeks. Lipid profiles and glucose tolerance tests were done before supplementation and at four, eight, 
12, and 16 weeks. The results were remarkable for such a small study: compared with the vitamin C-only group after eight 
weeks, the group receiving the amla-containing supplement experienced a nearly 11% increase in HDL levels, more than a 16% 
drop in LDL levels, and a drop in the LDL:HDL cholesterol ratio of more than 33%.2 These numbers are actually equal to or better 
than similar measurements in a recent study of the fibrate class of prescription drugs, in which significant safety concerns were 
raised!57 Subjects in the supplemented group also experienced a reduction of nearly 14% in fasting blood glucose and other 
measures of glucose tolerance—another beneficial effect for vascular health. 

Still more recent studies have been conducted on a highly concentrated and purified form of the most active tannins and 
polyphenols from the amla berry called Amlamax.®62,63 Not all of these studies have been fully reviewed by a panel of experts 
(the “peer review”  process), but the results they report are impressive and deserve mention. 

In the most recent and compelling study, 25 subjects took the amla preparation (500 mg/day) for three months, during which 
time 27 took placebo. Twelve vital parameters related to cardiovascular health were measured before the study and then monthly 
during the study. Remarkably, ten of these parameters showed substantial improvement in the supplemented group! Here is a 
summary of the findings.63 

Lipid Profiles: Subjects who took the concentrated amla preparation experienced a significant 18% increase in their HDL levels 
compared with placebo recipients. Higher HDL levels are strongly associated with positive cardiovascular protection. That’s 
because HDL removes cholesterol from the arterial wall (via the reverse cholesterol transport process) and transports it back to 
the liver for excretion.64 Supplemented subjects also tended towards a reduction in levels of the dangerous blood lipid known as 
very low-density lipoprotein (VLDL).  

Triglycerides are actual fat components found in the various lipoprotein molecules, and they contribute independently to 
cardiovascular risk. Subjects supplemented with the amla extract tended towards lower levels of triglycerides compared with 
placebo recipients.63 

Paraoxonase-1: This enzyme, also known as PON-1, is a vital antioxidant that forms part of the beneficial HDL complex, and 
contributes directly to its anti-atherosclerotic activity. People with higher levels of PON-1 have a lower risk of cardiovascular 
outcomes.65 The PON-1 enzyme acts by reducing the dangerous oxidation of LDL fats—one of the early steps in cardiovascular 
disease. Amla-supplemented subjects had an impressive increase in their PON-1 activity compared with placebo recipients.63 

TBARS: This substance (thiobarbituric acid reducing substance) is produced when fat 
molecules undergo oxidative damage, so TBARS is a direct measure of how much oxidative 
damage has actually taken place.66 Supplemented patients had a whopping 52% reduction in 
their TBARS levels after three months of treatment, compared with controls! This finding is 
stunning direct evidence of the powerful oxidation-protective effect of the special amla 
concentrate.63 

Oxidized LDL: Low-density lipoproteins are among the most dangerous elements when it 



comes to lipid profiles, in large part because the fats carried by these complexes are 
especially vulnerable to oxidation, which is among the major triggers of the endothelial damage 
that presages atherosclerosis.67 Like TBARS, measurements of oxidized LDL are direct indicators of how much actual fat 
oxidation is taking place, and hence give a “real-time”  estimate of one’s cardiovascular risk level.68 In the amla-concentrate 
supplementation study, supplemented patients experienced a 17% reduction in their oxidized LDL levels, compared with only an 
8% reduction in placebo patients—a significant difference that again provides direct proof of this amla preparation’s 
cardioprotective effects.63  

Sialic Acid: This molecule, a ubiquitous component of specialized molecules called glycoproteins, has recently been found to 
be a sensitive predictor of cardiovascular risk when measured in blood.69,70 A very dramatic and significant drop in serum sialic 
acid levels was shown among amla-supplemented patients compared with controls.63 

SUMMARY 

A myriad of published studies have thrust the concept of inflammaging front and center into the scientific community’s 
awareness. While Life Extension members were long ago warned about the dangers of chronic inflammation and oxidation, 
large and powerful studies methodically document the benefit of treating elevated CRP and abnormal lipid levels before heart 
attack, stroke, and other common diseases are clinically manifested.4  

The amla berry has been shown to lower cardiovascular risk through its beneficial effects on lipid profiles and by interfering with 
the way fat molecules undergo deadly oxidation reactions that contribute to chronic inflammation.  

When we add the remarkable nutrigenomic effects of theaflavins, which directly control the 
genes that modulate inflammatory processes, we find a potent “one-two punch”  in defeating 
the deadly forces of inflammaging.  

Our goal is to use these targeted, scientifically validated supplements to recreate for everyone 
the centenarians’  proven resistance to the inflammaging process. Our longer-term goal is to 
push the frontiers of human aging so far that a centenarian is no longer a matter of curiosity, 
as we all experience the extended good health that intelligent use of technology will provide. 

If you have any questions on the scientific content of this article, please call a Life Extension 
Health Advisor at 1-800-226-2370. 
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