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Doctors Overlook Novel Methods to Prevent Heart Attack

Two recent studies published in the New England Journal of Medicine validate
the role that C-reactive protein plays in increasing cardiovascular disease
risk.1,2

C-reactive protein is a blood marker that reveals the level of inflammatory
reactions in the body. Chronic inflammation is a major cause of
atherosclerosis.3 Published studies have demonstrated that elevated C-
reactive protein is a greater risk factor than high cholesterol in predicting heart
attack and stroke.s-9

Life Extension members were warned about the dangers of C-reactive protein by William Faloon
long ago, and they take steps to keep their blood levels of this inflammatory
marker as low as possible.

The findings reported in the New England Journal of Medicine show that people who attained the lowest levels of C-reactive

protein and LDL (low-density lipoprotein) had significantly reduced rates of heart attack. The studies also showed that reducing
C-reactive protein (CRP) levels alone cuts heart attack risk and slows the progression of atherosclerosis. The authors of one of
the studies recommend basing heart disease treatment on the results of blood tests that measure CRP as well as LDL levels.

In these New England Journal of Medicine studies, researchers administered moderate to high doses of “statin” drugs to heart
disease patients in order to lower their LDL and CRP levels. We at Life Extension are not averse to the use of low-dose statin
drugs for those who cannot achieve optimal LDL and CRP blood ranges using natural approaches. We take issue, however, with
the blanket recommendation that virtually everyone could benefit from statin drug therapy. Statin drugs have proven side effects,
and there are safer approaches that people can try first to attain the same benefits of statins.

Some doctors tell their patients to eat anything they want as long as they take their statin drug. This is bad medicine, and
patients who rely on this kind of advice face severe health consequences.

HOW DIET AFFECTS C-REACTIVE PROTEIN LEVELS

An increasing body of evidence demonstrates that eating too much saturated fat or high-glycemic carbohydrates increases C-
reactive protein.io

One study showed a 39% decrease in CRP levels after only eight weeks of consuming a diet low in saturated fat and cholesterol.
The study participants also saw reductions in their LDL, total cholesterol, body weight, and arterial stiffness after eight weeks.11

Other studies show that eating high-glycemic foods increases CRP by promoting excess
production of a pro-inflammatory cytokine called interleukin-6 (IL-6).12 CRP is produced in the liver
primarily by excess levels of IL-6. One study showed a 28% reduction in CRP levels when women
consumed a whole-food vegan diet rich in soluble fiber. One researcher suggested that it might be
possible to achieve meaningful reductions in CRP by avoiding high-glycemic foods and ingesting
soluble fiber at mealtime.13

In the September 2004 issue of Life Extension, we published an extensive article (“Novel Fiber
Limits Sugar Absorption”) showing that consuming soluble fiber before a meal slows the absorption
of high-glycemic foods and lowers post-meal blood glucose and insulin levels. Excess insulin is a
significant cause of elevated CRP.13,14-19

Perhaps the most notable study compared the effects of three different dietary regimens on LDL and CRP blood levels. Group 1
consumed a diet very low in saturated fat, which included whole-grain fiber and dairy protein. Group 2 consumed the same low-fat




diet plus a statin drug. Group 3 ingested cholesterol-lowering foods such as almonds, soy protein, plant sterols, and soluble
fibers.

The striking results showed that the cholesterol-lowering foods worked almost as well as the very low-fat diet plus statin drug
therapy. After 30 days, those who ate the cholesterol-lowering foods showed a 28.2% reduction in CRP and a 28.6% reduction in
LDL. Those who received the statin drug and consumed a very low-fat diet showed a 33.3% reduction in CRP and a 30.9%
reduction in LDL. (Group 1, which consumed a very low-fat diet only, saw a mere 10% reduction in CRP and 8% reduction in
LDL.)20

Few people can follow a rigorous low-fat diet. What this study revealed is that functional foods—such as almonds, soy protein,
fiber, and plant sterols—are almost as effective as a very low-fat diet plus a statin drug in reducing markers of cardiovascular risk.
It is easier and safer to consume functional foods than to follow a very low-fat diet and take a statin drug.

Although published in the Journal of the American Medical Association, this impressive study received scant media attention.
Since drug companies have no interest in the public finding out that functional foods are a more efficient way than drugs to lower
LDL and CRP, there was no public relations campaign to announce these findings in the media.2o

For doctors to not counsel patients about healthy diet but instead prescribe high-dose statin drug therapy is scientifically
inappropriate. What is apparent from the recent New England Journal of Medicine studies, however, is that testing one’s blood to
ascertain LDL and CRP levels is more important than ever. The New England Journal of Medicine studies clearly show that
reduced heart attack risk directly correlates with therapeutic lowering of CRP and LDL.

CARNITINE SUPPLEMENTS LOWER CRP

ELEVATED CRP MAY INCREASE

A number of dietary supplements are known to lower C-reactive protein, but | ALZHEIMER’S RISK
new studies indicate that the amino acid L-carnitine may also be effective.

One study evaluated patients undergoing kidney dialysis, which causes While most studies have focused on the
increased CRP levels. Treatment using about 1500 mg of L-carnitine only cardiovascular dangers of C-reactive protein, it
three times a week resulted in a reduction of CRP levels with a is important to remember that CRP can be a
corresponding improvement in other indicators of patient health. Most Life blood marker of a chronic inflammatory state in
Extension members take around 1500 mg of carnitine every day.21 the body. Chronic inflammation is an

underlying cause of many age-related
diseases. Recent studies indicate that high
CRP may increase one’s risk of Alzheimer’s
disease, in addition to the risk of dementia
induced by blood vessel disease in the brain.ss

Another study revealed that in addition to lowering CRP levels in dialysis
patients, supplemental L-carnitine also resulted in improved body mass
index, most likely the result of reducing insulin resistance. The authors
concluded that supplemental L-carnitine both suppresses inflammatory
reactions and improves metabolic (glucose control) status.22

FISH OIL MAY NOT LOWER CRP

Fish oil is one of the better-documented nutrients for preventing heart attacks. A study published by the American Heart
Association showed that people who consumed a low-dose fish oil supplement (1000 mg a day) were 45% less likely to die from
a heart-related disease over a 3.5-year period.24

Previous studies have indicated that fish oil reduces C-reactive protein. A recent study showed that women with high levels of
EPA and DHA fatty acids in their blood had 56% lower CRP.25 Other recent studies show reductions in CRP in response to
supplemental fish oil intake.26,27

In response to positive evidence that fish oil reduces inflammatory blood markers,2s researchers initiated studies to ascertain
exactly how effective fish oil supplements are in lowering CRP. Some of these studies showed that fish oil does not lower CRP.
One study showed no CRP reduction in response to moderate intake of fish oil (1.35 grams of EPA/DHA).29 Another study found
that 1.5 grams of EPA/DHA did not lower CRP.30 Most Life Extension members take 2.4 grams of EPA/DHA that also contains
sesame lignans to augment its anti-inflammatory effect.

A study of type Il diabetic patients showed that 4 grams of EPA/DHA

PERIODONTAL DISEASE significantly reduced markers of oxidative stress but did not lower CRP
INCREASES CRP compared to placebo. This study’s potential flaw is that the placebo was

olive oil, which has its own CRP-lowering effects.31 The fact that fish oil did
Published studies show that people with not lower CRP compared to olive oil may not be that significant.s2
destructive gum disease almost double their




risk of heart attack. These studies indicate that
in response to periodontal therapy, C-reactive
protein levels decline dramatically. A recent
study emphasized the importance of oral
hygiene as a way to "prevent the onset or
progression of cardiovascular disease.”23
Instead of recommending periodontal therapy
to patients, many cardiologists now prescribe
higher doses of statin drugs to lower CRP.

Another study compared the effects of varying doses of fish oil to an olive oil
placebo. The results showed no effect on CRP levels in the fish oil group,
but by again using olive oil as the placebo, these findings are not conclusive
because the olive oil may have also lowered CRP.33

Contradicting these recent negative studies is a recent positive study
showing that fish oil reduced CRP levels when safflower oil was used as a
placebo. Unlike olive oil, safflower oil has not shown CRP-lowering properties
and is therefore a more appropriate placebo.34

Fish oil has documented anti-inflammatory properties, but it may not be the most effective way to lower CRP.
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HOW EFFECTIVE IS VITAMIN E?

If you were to ask a nutritionist which supplement most effectively lowers C-reactive protein, the
most likely answer would be vitamin E. Numerous studies show a significant CRP-lowering effect in
response to supplemental vitamin E.36,37 A recent study of baboons showed that alpha tocopherol
vitamin E reduced CRP by 52%. When coenzyme Q10 was added to the vitamin E supplementation
program, CRP was reduced by 70% compared to baseline.zs

Cigarette smoking causes a significant increase in CRP. In a recent study of smokers with
established heart disease, 400 IU of alpha tocopherol reduced CRP by an impressive 57%.39

Those with kidney disease undergoing dialysis have high CRP levels. In a study of patients with end-stage kidney disease, 400
IU of alpha tocopherol did not lower CRP levels. This study, however, revealed that in response to alpha tocopherol
supplementation, gamma tocopherol levels in the body declined by 61%.40 This finding is significant because of evidence that
gamma tocopherol is the preferred form of vitamin E to reduce inflammatory processes.41

In a related study, administration of a gamma tocopherol supplement to dialysis patients resulted in a 52% reduction in C-
reactive protein, helping to confirm the critical importance of the gamma form of vitamin E.40

A large body of published research indicates that vitamin E, in either alpha or gamma form, reduces CRP in both healthy
individuals and those with serious disease.42

FIBER AND CRP LEVELS

As noted earlier, what you eat has lot to do with your CRP level. Ingesting soluble fiber before you eat diminishes the post-meal
spike of excess glucose and insulin in the blood.

In a recent study conducted under the auspices of the Centers for Disease
Control and Prevention, 3,920 participants who participated in the National DEPRESSION INCREASES
Health and Nutrition Examination Survey were evaluated to ascertain dietary | CRP LEVELS

fiber intake and blood CRP levels.44

Research has linked depression with an

The CRP level of study subjects who ingested the most dietary fiber was increased incidence of heart attack. A new
41% lower than the level of those who ate the least fiber. The doctors who study of 6,914 men and women showed that a
conducted this study concluded: history of major depression is associated with

a 39% increase in C-reactive protein. Among
men who had an episode of major depression
within the previous year, CRP levels were three
times higher than in men who had not suffered
from depression. The authors concluded:

“Our findings indicate that fiber intake is independently associated with
serum CRP concentration and support the recommendation of a diet with a
high fiber content.”

A higher intake of dietary fiber may decrease the risk of developing
cardiovascular disease. Studies have documented that consuming more
fiber safely lowers CRP. Yet cardiologists are overlooking the multiple
beneficial effects of fiber in not only lowering CRP, but also reducing excess
blood glucose and insulin. All of these factors—CRP, glucose, and insulin—
contribute to the atherosclerosis process.

“Major depression is strongly associated with
increased levels of CRP among men and could
help explain the increased risk of
cardiovascular disease associated with
depression in men."s3

WHAT LEVEL OF C-REACTIVE PROTEIN IS OPTIMAL?

The standard reference range for C-reactive protein (CRP) is 0-3.00 milligrams per liter (mg/L) of blood. The standard reference
ranges indicate that CRP under 1.00 mg/L is ideal, between 1.00 and 3.00 mg/L is average, and over 3.00 mg/L is cause for
concern.4s



As has been the case for many years, we at Life Extension vehemently disagree with today’s
standard reference ranges. It is our contention—based on published scientific research—that
CRP should be under 0.55 mg/L in men and under 1.50 mg/L in women.

If you were a man relying on your doctor to interpret your blood test results, he would view a
CRP level of 2.00 mg/L as being “average.” That would put you at “average” risk of having a
heart attack, which happens to be a leading cause of death. Why anyone would accept an
b “average” risk of having a heart attack is beyond our comprehension.

Life Extension has been consistently ahead of conventional medicine in determining optimal
blood marker levels. Since our inception, we have stated that ideal levels of glucose and LDL are under 100 mg/dL of blood. Only
recently were reference ranges for glucose lowered from 109-124 to less than 100 mg/dL. Several years ago, doctors announced
that LDL should ideally be less than 100 mg/dL instead of the previously accepted range of up to 130 mg/dL.

MAINSTREAM MEDICINE’S MEDIOCRE OBJECTIVES

The two studies published in the New England Journal of Medicine received a lot of publicity because they showed that statin
drugs cut heart attack risk by lowering CRP.

The percentage of CRP reduction, however, was not that significant. In one study that evaluated the effects of moderate- to high-
dose statin drug therapy, CRP was reduced on average from 2.9 to 2.3 mg/L—a 21% reduction. The other New England Journal
of Medicine study observed heart attack risk reduction when CRP fell below 2.00 mg/L and 1.00 mg/L.1,2

We at Life Extension are not impressed by these modest reductions in CRP, yet they are considered a breakthrough by
conventional medicine’s mediocre standards.

When you consider that people with a high dietary intake of fiber have 41% lower CRP levels, that supplementation with alpha or
gamma tocopherol was shown to lower CRP by around 50%, and that merely eating functional foods such as almonds and soy
protein reduces CRP by 28%, the effect of very high-dose statin drugs in reducing average CRP levels by 21% is not remarkable.

What's striking is the reduction in heart attack risk and the slowing of coronary atherosclerosis in patients receiving the statin
drugs. We believe that some of these benefits are attributable to the effects of statin drugs in improving the health of the arterial
wall (endothelial function), a mechanism that was not discussed in the press reports. These same effects, however, have also
been demonstrated in response to supplementation with folic acid,4s-51 fish oil,52-54 vitamin C,s5-59 and lipoic acid.so-64

SOME COMMON-SENSE APPROACHES

For those with coronary atherosclerosis who do not respond to natural approaches, statin drug therapy may be considered. For a
statin drug like Lipitor®, ask your doctor about taking 10 mg every other day. Higher doses should be considered only when all
else fails.

The subjects in the New England Journal of Medicine studies were given daily doses of 80 mg of Lipitor® (a very high dose) or 40
mg of Pravachol® (a moderate dose). The best results occurred when blood tests revealed LDL levels under 70 mg/dL and CRP
under 1.00 mg/L. To achieve these results, the subjects used a daily dose of up to 80 mg of Lipitor®. In some cases, the more
moderate dose of 40 mg of Pravachol® achieved the same optimal blood results. The researchers emphasized that the favorable
clinical results were based solely on the blood test numbers—that is, it did not matter which drug (Lipitor® or Pravachol®) was
used. Those with the lowest LDL and CRP had the fewest heart attacks and slower progression of coronary atherosclerosis.

The problem with using 80 mg of Lipitor® daily is side effects. Some of the toxicities associated with high-dose intake of statin
drugs are well known, while the long-term effects are unknown.

If a cardiac patient wishes to achieve LDL levels below 70 mg/dL, it might be safer to use a lower dose of Lipitor® combined with
a diet-modification program. This program would include: eating cholesterol-lowering functional foods such as almonds and soy
protein; consuming soluble fiber before each meal; avoiding trans fatty acids, saturated fats, and high-glycemic carbohydrates;
and supplementing with alpha and gamma tocopherol and acetyl-L-carnitine, along with fish oil, folic acid, vitamin C, and lipoic
acid. These nutrients are known to help suppress triglycerides, maintain healthier endothelial function, and suppress CRP. Using
natural supplements like Sytrinol™ could further reduce the statin drug dose needed to lower LDL levets.

THE STATIN DRUG CONTROVERSY

There has been a longstanding dispute between mainstream and alternative medicine regarding the safety and efficacy of statin



drugs. We at Life Extension have taken a balanced approach in our reporting, emphasizing both the pros and cons of statin drug
therapy.

In the November 2004 issue of Life Extension, an article entitled “Cholesterol & Statin Drugs: Separating Hype from Reality,”
authored by William Davis, MD, presented the facts about the benefits of statins, along with data showing that these drugs are
often over-prescribed.ss

One of the problems we have identified when evaluating our members’ blood test results is that cholesterol levels are often
reduced too much in response to statin drug therapy. It is our position that the ideal cholesterol blood level is 180-200 mg/dL and
that levels below 160 mg/dL are particularly dangerous. Cholesterol is required for the natural synthesis of hormones,s7,6s for
blood vessel wall maintenance,s9 and for maintaining proper cell membrane structure and function.7o Driving cholesterol to
abnormally low levels can wreak havoc throughout the body.

The dose of statin drugs prescribed by most doctors often results in cholesterol readings far below 160 mg/dL. The obvious
solution to this problem is to take a lower dose of the statin drug. We have found that cutting the dose of a statin drug in half and
even by three-quarters maintains LDL under 100 mg/dL and total cholesterol under 200 mg/dL.

How dangerous is too-low cholesterol? A huge study followed 350,977 middle-aged men for an
average of 12 years. Those whose total cholesterol levels were under 160 mg/dL doubled their risk
of brain hemorrhage and significantly increased their risk of death from cancers of the liver and
pancreas, digestive diseases (particularly hepatic cirrhosis), suicide, and alcohol dependence
syndrome. In addition, men with total cholesterol under 160 mg/dL had increased risks of cancers
of the lung, lymphatic, and blood (leukemia) systems, and chronic obstructive pulmonary disease.71

A study of 11,563 men showed that over a five-year period, men whose cholesterol levels were
below 160 mg/dL had a 2.27-fold increase in mortality from non-cardiac deaths and the same rate of
death for heart attack compared to men with higher cholesterol levels.72

Numerous studies indicate that those with cholesterol levels below 160 mg/dL suffer severe health consequences, with mental
depression and suicide being particularly troublesome. Since cholesterol is the precursor to “feel good” hormones like
testosterone and estrogen, some scientists believe that reducing cholesterol to too low a level can have a significantly negative
impact on one’s mental health.73-79

Doctors are prescribing higher-dose statin drugs for the purpose of preventing heart attacks without considering that these same
drugs may be lowering their patients’ cholesterol levels too much. We at Life Extension have long advocated safer approaches for
maintaining vascular health that may accomplish better results without side effects. While drug company public relations firms
and the media heavily tout the statin drugs, Life Extension members learn the facts that underlie the headlines.
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WHAT IS YOUR CRP LEVEL?

There are numerous reasons why a chronic inflammatory state can take hold of your body. The
good news is that inflammation can be measured by an inexpensive, high-sensitivity C-reactive
protein blood test, and correctable actions can be taken if CRP levels are too high. Too often,
inflammatory reactions silently inflict destruction throughout the body until a major event like a heart
attack, kidney failure, stroke, or Alzheimer’s disease manifests.

Since the early 1980s, Life Extension has advised its members to have annual blood tests to
identify disease risk factors that can be reversed before serious illness develops. The impact that
these blood tests have had in preventing future disease and premature death is incalculable.

The problem members used to encounter was that their doctors refused to prescribe blood tests for
important markers like homocysteine, DHEA, and C-reactive protein. The retail price for these tests
was also cost prohibitive. In 1996, Life Extension resolved this problem by offering blood tests at discounted prices directly to its
members.

Once a year, we reduce our everyday low prices even more to Life Extension members. These low prices enable members to
obtain extensive blood test panels for a fraction of the price charged by doctors’ offices or commercial laboratories.

| have personally derived enormous benefits from having my blood regularly tested. My familial predisposition results in very high
levels of artery-clogging homocysteine. By having regular blood tests, | have been able to adjust my intake of vitamin B6 (to
around 1000 mg a day), along with folic acid, vitamin B12, and TMG (trimethylglycine), to keep homocysteine levels in check.
Had | not tested my blood, | would have assumed that my vitamin supplements were adequately suppressing homocysteine.

I know that members take supplements like Sytrinol™ to maintain healthy levels of LDL, fish oil to reduce triglycerides, and a
variety of nutrients to keep C-reactive protein as low as possible. It is critical that the effects of these supplements and any drugs
you may be taking be measured not only to verify that they are producing the desired results, but also—in the case of
prescription drugs—to guard against adverse side effects. An annual blood test is the most effective way to monitor your overall
health.

In this month’s issue, we describe the most important blood tests you should consider. Whether using your own doctor or our
blood testing service, | encourage every member to have his or her blood tested at least once a year.

For longer life,

7/ =

William Faloon



LE Magazine May 2005

AS WE SEE IT

Doctors Overlook Novel Methods to Prevent Heart Attack

References

1. Nissen SE, Tuzcu EM, Schoenhagen P, et al. Statin therapy, LDL cholesterol, C-reactive protein, and coronary artery
disease. N Engl J Med. 2005 Jan 6;352(1):29-38.

2. Ridker PM, Cannon CP, Morrow D, et al. C-reactive protein levels and outcomes after statin therapy. N Engl J Med. 2005 Jan
6;352(1):20-8.

3. Agmon Y, Khandheria BK, Meissner I, et al. C-reactive protein and atherosclerosis of the thoracic aorta. Arch Intern
Med. 2004 Sept 13;164(16):1781-87.

4. Ridker PM, Rifai N, Rose L, Buring JE, Cook NR. Comparison of C-reactive protein and low-density lipoprotein cholesterol
levels in the prediction of first cardiovascular events. N Engl J Med. 2002 Nov 14;347(20):1557-65.

5. Krumholz HM, Seeman TE, Merrill SS, et al. Lack of association between cholesterol and coronary heart disease mortality
and morbidity and all-cause mortality in persons older than 70 years. JAMA. 1994 Nov 2;272(17):1335-40.

6. Rifai N, Ridker PM. Proposed cardiovascular risk assessment algorithm using high-sensitivity C-reactive protein and lipid
screening. Clin Chem. 2001 Jan;47(1):28-30.

7. Ridker PM, Cushman M, Stampfer MJ, Tracy RP, Hennekens CH. Inflammation, aspirin, and the risk of cardiovascular disease
in apparently healthy men. N Engl J Med. 1997 Apr 3;336(14):973-9.

8. Ridker PM, Buring JE, Shih J, Matias M, Hennekens CH. Prospective study of C-reactive protein and the risk of future
cardiovascular events among apparently healthy women. Circulation. 1998 Aug 25;98(8):731-3.

9. Harris TB, Ferrucci L, Tracy RP, et al. Associations of elevated interleukin-6 and C-reactive protein levels with mortality in the
elderly. Am J Med. 1999 May;106(5):506-12.

10. Richter V, Purschwitz K, Rassoul F, Thiery J, Zunft HJ, Leitzmann C. Effects of diet modification on cardiovascular risk:
results from the leipzig wholesome nutrition study. Asia Pac J Clin Nutr. 2004 Aug;13(Suppl):S106.

11. Pirro M, Schillaci G, Savarese G, et al. Attenuation of inflammation with short-term dietary intervention is associated with a
reduction of arterial stiffness in subjects with hypercholesterolaemia. Eur J Cardiovasc Prev Rehabil. 2004 Dec;11(6):497-502.

12. Esposito K, Pontillo A, Di Palo C, et al. Effect of weight loss and lifestyle changes on vascular inflammatory markers in
obese women: a randomized trial. JAMA. 2003 Apr 9;289(14):1799-804.

13. McCarty MF. Low-insulin-response diets may decrease plasma C-reactive protein by influencing adipocyte function. Med
Hypotheses. 2005;64(2):385-7.

14. Bahceci M, Tuzcu A, Canoruc N, Tuzun Y, Kidir V, Aslan C. Serum C-reactive protein (CRP) levels and insulin resistance in
non-obese women with polycystic ovarian syndrome, and effect of bicalutamide on hirsutism, CRP levels and insulin resistance.
Horm Res. 2004 62(6):283-7.

15. Putz DM, Goldner WS, Bar RS, Haynes WG, Sivitz WI. Adiponectin and C-reactive protein in obesity, type 2 diabetes, and
monodrug therapy. Metabolism. 2004 Nov;53(11):1454-61.

16. Salmenniemi U, Ruotsalainen E, Pihlajamaki J, et al. Multiple abnormalities in glucose and energy metabolism and
coordinated changes in levels of adiponectin, cytokines, and adhesion molecules in subjects with metabolic syndrome.
Circulation. 2004 Dec 21;110(25):3842-8.

17. Pereira MA, Swain J, Goldfine AB, Rifai N, Ludwig DS. Effects of a low-glycemic load diet on resting energy expenditure and



heart disease risk factors during weight loss. JAMA. 2004 Nov 24;292(20):2482-90.

18. Daskalopoulou SS, Mikhailidis DP, Elisaf M. Prevention and treatment of the metabolic syndrome. Angiology. 2004 Nov-
Dec;55(6):589-612.

19. Aronson D, Sella R, Sheikh-Ahmad M, et al. The association between cardiorespiratory fithess and C-reactive protein in
subjects with the metabolic syndrome. J Am Coll Cardiol. 2004 Nov 16;44(10):2003-7.

20. Jenkins DJ, Kendall CW, Marchie A, et al. Effects of a dietary portfolio of cholesterol-lowering foods vs lovastatin on serum
lipids and C-reactive protein. JAMA. 2003 Jul 23;290(4):502-10.

21. Bellinghieri G, Santoro D, Calvani M, Savica V. Role of carnitine in modulating acute-phase protein synthesis in hemodialysis
patients. J Ren Nutr. 2005 Jan;15(1):13-7

22. Savica V, Calvani M, Benatti P, et al. Carnitine system in uremic patients: molecular and clinical aspects. Semin Nephrol.
2004 Sep;24(5):464-8

23. Paquette DW. The periodontal-cardiovascular link. Compend Contin Educ Dent. 2004 Sep;25(9):681-2.

24. Marchioli R, Barzi F, Bomba E, et al. Early protection against sudden death by n-3 polyunsaturated fatty acids after
myocardial infarction. Circulation. 2002 Apr 23;105(16):1897-903.

25. Lopez-Garcia E, Schulze MB, Manson JE, et al. Consumption of (n-3) fatty acids is related to plasma biomarkers of
inflammation and endothelial activation in women. J Nutr. 2004 Jul;134(7):1806-11.

26. Pischon T, Hankinson SE, Hotamisligil GS, Rifai N, Willett WC, Rimm EB. Habitual dietary intake of n-3 and n-6 fatty acids
in relation to inflammatory markers among US men and women. Circulation. 2003 Jul 15;108(2):155-60.

27. Madsen T, Skou HA, Hansen VE, et al. C-reactive protein, dietary n-3 fatty acids, and the extent of coronary artery disease.
Am J Cardiol. 2001 Nov 15;88(10):1139-42.

28. Trebble TM, Arden NK, Wootton SA, et al. Fish oil and antioxidants alter the composition and function of circulating
mononuclear cells in Crohn disease. Am J Clin Nutr. 2004 Nov;80(5):1137-44.

29. Jellema A, Plat J, Mensink RP. Weight reduction, but not a moderate intake of fish oil, lowers concentrations of inflammatory
markers and PAI-1 antigen in obese men during the fasting and postprandial state. Eur J Clin Invest. 2004 Nov;34(11):766-73.

30. Geelen A, Brouwer IA, Schouten EG, Kluft C, Katan MB, Zock PL. Intake of n-3 fatty acids from fish does not lower serum
concentrations of C-reactive protein in healthy subjects. Eur J Clin Nutr. 2004 Oct;58(10):1440-2.

31. Esposito K, Marfella R, Ciotola M, et al. Effect of a Mediterranean-style diet on endothelial dysfunction and markers of
vascular inflammation in the metabolic syndrome: a randomized trial. JAMA. 2004 Sep 22;292(12):1440-6.

32. Mori TA, Woodman RJ, Burke V, Puddey IB, Croft KD, Beilin LJ. Effect of eicosapentaenoic acid and docosahexaenoic acid
on oxidative stress and inflammatory markers in treated-hypertensive type 2 diabetic subjects. Free Radic Biol Med. 2003 Oct
1;35(7):772-81.

33. Madsen T, Christensen JH, Blom M, Schmidt EB. The effect of dietary n-3 fatty acids on serum concentrations of C-reactive
protein: a dose-response study. Br J Nutr. 2003 Apr;89(4):517-22.

34. Ciubotaru I, Lee YS, Wander RC. Dietary fish oil decreases C-reactive protein, interleukin-6, and triacylglycerol to HDL-
cholesterol ratio in postmenopausal women on HRT. J Nutr Biochem. 2003 Sep;14(9):513-21.

35. Finch CE. Developmental origins of aging in brain and blood vessels: an overview. Neurobiol Aging. 2005 Mar;26(3):281-91.

36. Jialal I, Devaraj S, Venugopal SK. Oxidative stress, inflammation, and diabetic vasculopathies: the role of alpha tocopherol
therapy. Free Radic Res. 2002 Dec;36(12):1331-6.

37. Upritchard JE, Sutherland WH, Mann JI. Effect of supplementation with tomato juice, vitamin E, and vitamin C on LDL
oxidation and products of inflammatory activity in type 2 diabetes. Diabetes Care. 2000 Jun;23(6):733-8.



38. Wang XL, Rainwater DL, Mahaney MC, Stocker R. Cosupplementation with vitamin E and coenzyme Q10 reduces circulating
markers of inflammation in baboons. Am J Clin Nutr. 2004 Sep;80(3):649-55.

39. Murphy RT, Foley JB, Tome MT, et al. Vitamin E modulation of C-reactive protein in smokers with acute coronary
syndromes. Free Radic Biol Med. 2004 Apr 15;36(8):959-65.

40. Himmelfarb J, Kane J, McMonagle E, et al. Alpha and gamma tocopherol metabolism in healthy subjects and patients with
end-stage renal disease. Kidney Int. 2003 Sep;64(3):978-91.

41. Jiang Q, Ames BN. Gamma-tocopherol, but not alpha-tocopherol, decreases proinflammatory eicosanoids and inflammation
damage in rats. FASEB J. 2003 May;17(8):816-22.

42. Devaraj S, Jialal I. Alpha tocopherol supplementation decreases serum C-reactive protein and monocyte interleukin-6 levels in
normal volunteers and type 2 diabetic patients. Free Radic Biol Med. 2000 Oct 15;29(8):790-2.

43. Ford DE, Erlinger TP. Depression and C-reactive protein in US adults: data from the Third National Health and Nutrition
Examination Survey. Arch Intern Med. 2004 May 10;164(9):1010-4.

44. Ajani UA, Ford ES, Mokdad AH. Dietary fiber and C-reactive protein: findings from national health and nutrition examination
survey data. J Nutr. 2004 May;134(5):1181-5.

45. Available at: http://www.labcorp.com/dos/index.html. Accessed February 16, 2005.

46. Woo KS, Chook P, Chan LL, et al. Long- term improvement in homocysteine levels and arterial endothelial function after 1-
year folic acid supplementation. Am J Med. 2002 May;112(7):535-9.

47. Doshi S, McDowell I, Moat S, Lewis M, Goodfellow J. Folate improves endothelial function in patients with coronary heart
disease. Clin Chem Lab Med. 2003 Nov;41(11):1505-12.

48. Doshi SN, McDowell IF, Moat SJ, et al. Folic acid improves endothelial function in coronary artery disease via mechanisms
largely independent of homocysteine lowering. Circulation. 2002 Jan 1;105(1):22-6.

49. Paradisi G, Cucinelli F, Mele MC, Barini A, Lanzone A, Caruso A. Endothelial function in post-menopausal women: effect of
folic acid supplementation. Hum Reprod. 2004 Apr;19(4):1031-5.

50. Pena AS, Wiltshire E, Gent R, Hirte C, Couper J. Folic acid improves endothelial function in children and adolescents with
type 1 diabetes. J Pediatr. 2004 Apr;144(4):500-4.

51. Moat SJ, Lang D, McDowell IF, et al. Folate, homocysteine, endothelial function and cardiovascular disease. J Nutr Biochem.
2004 Feb;15(2):64-79.

52. Chin JP, Dart AM. Therapeutic restoration of endothelial function in hypercholesterolaemic subjects: effect of fish oils. Clin
Exp Pharmacol Physiol. 1994 Oct;21(10):749-55.

53. Goodfellow J, Bellamy MF, Ramsey MW, et al. Dietary supplementation with marine omega-3 fatty acids improve systemic
large artery endothelial function in subjects with hypercholesterolemia. J Am Coll Cardiol. 2000 Feb;35(2):265-70.

54. De Caterina R, Spiecker M, Solaini G, et al. The inhibition of endothelial activation by unsaturated fatty acids. Lipids. 1999
34;Suppl:S191-4.

55. Gokce N, Keaney JF Jr, Frei B, et al. Long- term ascorbic acid administration reverses endothelial vasomotor dysfunction in
patients with coronary artery disease. Circulation. 1999 Jun 29;99(25):3234-40.

56. Jeserich M, Schindler T, Olschewski M, Unmussig M, Just H, Solzbach U. Vitamin C improves endothelial function of
epicardial coronary arteries in patients with hypercholesterolaemia or essential hypertension—assessed by cold pressor testing.
Eur Heart J. 1999 Nov;20(22):1676-80.

57. Deng YB, Xiang HJ, Chang Q, Li CL. Evaluation by high-resolution ultrasonography of endothelial function in brachial artery
after Kawasaki disease and the effects of intravenous administration of vitamin C. Circ J. 2002 Oct;66(10):908-12.



58. Ling L, Zhao SP, Gao M, Zhou QC, Li YL, Xia B. Vitamin C preserves endothelial function in patients with coronary heart
disease after a high-fat meal. Clin Cardiol. 2002 May;25(5):219-24.

59. Singh N, Graves J, Taylor PD, MacAllister RJ, Singer DR. Effects of a ‘healthy’ diet and of acute and long-term vitamin C on
vascular function in healthy older subjects. Cardiovasc Res. 2002 Oct;56(1):118-25.

60. Smith AR, Hagen TM. Vascular endothelial dysfunction in aging: loss of Akt-dependent endothelial nitric oxide synthase
phosphorylation and partial restoration by (R)-alpha-lipoic acid. Biochem Soc Trans. 2003 Dec;31(Pt 6):1447-9.

61. Jones W, Li X, Qu ZC, Perriott L, Whitesell RR, May JM. Uptake, recycling, and antioxidant actions of alpha-lipoic acid in
endothelial cells. Free Radic Biol Med. 2002 Jul 1;33(1):83-93.

62. Zhang WJ, Frei B. Alpha-lipoic acid inhibits TNF-alpha-induced NF-kappaB activation and adhesion molecule expression in
human aortic endothelial cells. FASEB J. 2001 Nov;15(13):2423-32.

63. Morcos M, Borcea V, Isermann B, et al. Effect of alpha-lipoic acid on the progression of endothelial cell damage and
albuminuria in patients with diabetes mellitus: an exploratory study. Diabetes Res Clin Pract. 2001 Jun;52(3):175-83.

64. Kunt T, Forst T, Wilhelm A, et al. Alpha- lipoic acid reduces expression of vascular cell adhesion molecule-1 and endothelial
adhesion of human monocytes after stimulation with advanced glycation end products. Clin Sci (Lond). 1999 Jan;96(1):75-82.

65. Available at: http://www.lef.org/magazine/mag2004/nov2004_report_sytrinol_01.htm. Accessed February 16, 2005.
66. Available at: http://www.lef.org/magazine/mag2004/nov2004_report_statin_01.htm. Accessed February 16, 2005.
67. Available at: http://www.ncbi.nIm.nih.gov/books/bv.fcgi?rid=stryer.section.3653. Accessed February 16, 2005.

68. Wood WG, Schroeder F, Avdulov NA, Chochina SV, Igbavboa U. Recent advances in brain cholesterol dynamics: transport,
domains, and Alzheimer’s disease. Lipids. 1999 Mar;34(3):225-34.

69. Alfin-Slater RB, Aftergood L. Lipids. In: Modern Nutrition in Health and Disease. Goodhart RS, Shils ME, eds, 6th ed.
Philadelphia: Lea and Febiger; 1980:134.

70. Yeagle PL. Modulation of membrane function by cholesterol. Biochimie. 1991 Oct;73(10):1303-10.

71. Neaton JD, Blackburn H, Jacobs D, et al. Serum cholesterol level and mortality findings for men screened in the Multiple Risk
Factor Intervention Trial. Multiple Risk Factor Intervention Trial Research Group. Arch Intern Med. 1992 Jul;152(7):1490-500.

72. Behar S, Graff E, Reicher-Reiss H, et al. Low total cholesterol is associated with high total mortality in patients with coronary
heart disease. The Bezafibrate Infarction Prevention (BIP) Study Group. Heart J. 1997 Jan;18(1):52-9.

73. Rabe-Jablonska J, Poprawska I. Levels of serum total cholesterol and LDL-cholesterol in patients with major depression in
acute period and remission. Med Sci Monit. 2000 May-Jun;6(3):539-47.

74. Cassidy F, Carroll BJ. Hypocholesterolemia during mixed manic episodes. Eur Arch Psychiatry Clin Neurosci. 2002 Jun;252
(3):110-4.

75. Atmaca M, Kuloglu M, Tezcan E, Ustundag B, Bayik Y. Serum leptin and cholesterol levels in patients with bipolar disorder.
Neuropsychobiology.

76. Glueck CJ, Tieger M, Kunkel R, Hamer T, Tracy T, Speirs J. Hypocholesterolemia and affective disorders. Am J Med Sci.
1994 Oct;308(4):218-25.

77. Sarchiapone M, Roy A, Camardese G, De Risio S.Further evidence for low serum cho- lesterol and suicidal behaviour. J
Affect Disord. 2000 Dec;61(1-2):69-71.

78. Boston PF, Dursun SM, Reveley MA. Cholesterol and mental disorder. Br JPsychiatry. 1996 Dec;169(6):682-9.

79. Engelberg H. Low serum cholesterol and suicide. Lancet. 1992 Mar 21;339(8795):727-9.



All Contents Copyright © 1995-2009 Life Extension Foundation All rights reserved. I_ife Extensn’n@

These statements have not been evaluated by the FDA. These products are not intended to diagnose, treat, cure or prevent any
disease. The information provided on this site is for informational purposes only and is not intended as a substitute for advice from
your physician or other health care professional or any information contained on or in any product label or packaging. You should
not use the information on this site for diagnosis or treatment of any health problem or for prescription of any medication or other
treatment. You should consult with a healthcare professional before starting any diet, exercise or supplementation program, before
taking any medication, or if you have or suspect you might have a health problem. You should not stop taking any medication
without first consulting your physician.



