Preventing protein and fat glycation:

Protein denaturation occurs at sites of inflammation. We hypothesized that denatured protein may provide a more susceptible target for glycation, which is a known mediator of inflammation.

We looked at carnosine's ability to prevent glycation of native and denatured protein. Carnosine, an endogenous histidine dipeptide, exhibits anti-inflammatory activity presumably due to its anti-oxidant and anti-glycation properties. Carnosine prevented Glyc-induced AGE formation in both native and denatured AAT suggesting that carnosine's anti-inflammatory activity may be due in part to carnosine's ability to prevent glycation of denatured protein.

Atherosclerosis and Glycation:

Reference:
Colaco, C.A., Roser, B.J., "Atherosclerosis and Glycation," Bioessays, 16(2), 1994, pages 145-147.

Summary:
In this review article, the authors discussed the role of glycation in the development of atherosclerosis. Glycation refers to the binding of glucose molecules to proteins, in this case LDL (“bad”) cholesterol molecules found in the blood. LDL cholesterol binds to proteins to be transported around the body. Glucose can and will attach to this protein coat. The authors stress that glycated LDL will bind more easily to the arterial wall, resulting in the formation of early atherosclerotic lesions. They also state that this proposed role of glycation helps explain the high incidence of atherosclerosis among diabetics. (Diabetics have high blood glucose levels as a result of either faulty insulin production or insulin resistance.) Finally, they state that there is a strong relationship between dietary sugar intake and atherosclerosis. 

Commentary:
The findings of this summary can be applied to the Atkins Principle of Disease Prevention. Over a substantial period of time, elevated levels of blood glucose resulting from high carbohydrate consumption can react with protein in the body to damage vascular function. By restricting the amount of carbohydrate in the diet, it is possible to cut down on one of the components necessary for this reaction. Limiting glucose will prevent glycation, resulting in the reduction of atheroslcerotic lesions.

	

	The Glycation Theory of Aging holds that the primary cause of aging is cellular damage resulting from the modification of macromolecules induced by nonenzymatic glycation. This is a series of chemical reactions that result in the irreversible crossed linking of protein molecules such as collagen, which is an important constituent of bone, cartilage, tendon, and other connective tissues


The levels of Vitamin E and lutein (a yellow carotenoid pigment) have also been shown to be inversely associated with cataracts: the lower the levels, the higher the incidence of cataracts.2 Other studies have found that various chronic vitamin deficiencies can influence the occurrence of some chronic degenerative diseases, including cataract formation.3 This will not surprise those who are familiar with the widespread damage that free radicals can do. Vitamins E and C, as well as beta-carotene (precursor to Vitamin A) have received the most attention for their ability to arrest oxidative damage caused by free radicals.

The lenses of our eyes have a special, built-in chemical "pump" for the aminosulfonic acid taurine because taurine is so important to lens function. Changes in lens protein structure and lens function due to glycosylation (another mechanism of forming protein-sugar complexes, called glycoproteins) and oxidation are thought to play a significant role in the pathogenesis of cataracts. Taurine is thought to inhibit glycosylation and protect against free radical damage, which also plays a role in cataract formation.4 Indeed, in rabbits, taurine did inhibit the formation of galactose (sugar)-induced cataracts.5 

Other antioxidants are also believed to be of value in protecting the lens from becoming opaque. They are tocopherol (Vitamin E), ascorbic acid (Vitamin C), alpha-lipoic acid, and taurine. A study examining astronauts, jet crews, and military radiation-accident personnel whose eyes were damaged by low-level radiation, leading to protein leakage from capillaries, verified the positive function of all four of these compounds in repairing the damage.6 

For those who are vulnerable to cataracts or prone to other age-related lens-degeneration problems, taking 1,500 mg of acetyl L-carnitine per day is an intelligent addition to your antiaging program. Furthermore, the product VincaSeeTM contains many of the antioxidants mentioned above, plus vinpocetine, the periwinkle phytonutrient that has been shown to be valuable for a wide spectrum of eye problems. VincaSee also contains an extract of bilberry (another name for the familiar blueberry), which contains a variety of polyphenolic compounds that help to reduce oxidative damage in the eyes.7 Together these two supplements can help maintain and protect proper eye function. 

One of the antioxidant properties of green tea catechins is their ability to protect against the ravages of oxidized linoleic acid - an omega-6 fatty acid usually consumed in excess in the Western world, from sources such as margarine, safflower oil and corn oil; excess linoleic acid (most likely in the peroxidized form, which activates various pro-inflammatory enzymes) is involved in promoting inflammation, tumor growth, and most degenerative disorders. Few people are aware that when polyunsaturated cooking oils are heated, the result is carcinogenic peroxides. A recent study discovered that catechins synergize with alpha-tocopherol (Vitamin E) to protect against oxidative damage by oxidized linoleic acid before this fatty acid is incorporated into cell membranes.

Catechins also have a sparing effect on Vitamin E (alpha-tocopherol) and beta-carotene, resulting in overall greater antioxidant protection of the polyunsaturated fatty acids that are incorporated into cell membranes. The sparing effect on tocopherol may be due to the fact that catechins are effective scavengers of aqueous oxygen radicals, and thus prevent their entry into the lipids, where these radicals would oxidize alpha-tocopherol. It is also possible that catechins can regenerate the antioxidant power of alpha-tocopherol by donating a hydrogen molecule to its oxidized form. Thus it appears that green tea polyphenols, like flavonoids in general, boost the levels of other antioxidants.

Of special interest is the ability of catechins to inhibit the dangerous peroxynitrite free radical, a strong reactant oxidant formed when the potent free radical superoxide encounters nitrogen-containing compounds such as nitric oxide. Peroxynitrite destroys proteins, as well as vital antioxidants such as glutathione and Vitamin E. Green tea catechins were shown to be more effective than Trolox, a synthetic antioxidant, in protecting critical amino acids such as tyrosine and the amino acids of apolipoprotein B in LDL cholesterol against nitration damage by the peroxynitrite radical.

Another interesting recent discovery concerns one particular green tea polyphenol called epicatechin. This particular polyphenol appears to be metabolized to an anthocyanin-like compound that is also an antioxidant, offering particularly long-lasting protection.

Returning to the question of antioxidant properties of simple catechins in green tea versus the complex polymeric polyphenols in black tea, a new study found that in lipids the simple compounds were more effective, while in aqueous conditions polymers had more activity, but only up to a point. Glycosylation, meaning cross-linking with glucose, decreased the antioxidant properties of all compounds tested.

Green tea polyphenols are also effective anti-inflammatory agents. Chronic inflammation has been linked to serious degenerative disorders associated with aging, including cardiovascular disease, cancer, and Alzheimer's disease. An important part of the inflammatory process is the excess production of nitric oxide, which in turn leads to the production of carcinogenic nitrous compounds. Epigallocatechin gallate has been found to inhibit the enzyme nitric oxide synthase, thus reducing the production of inflammation-related NO.

Tumor necrosis factor alpha also plays a pivotal part in inflammation. It has been found that green tea polyphenols downregulate the gene that causes the release of tumor necrosis factor alpha. Thus, it can be concluded that green tea reduces the inflammatory response by controlling the production of nitric oxide and tumor necrosis factor alpha.

Recent studies suggest that green tea catechins may inhibit the HIV virus replication, and various other viruses. A study done at the Laboratory of Viral Oncology in Nagoya, Japan, discovered that two catechins found in green tea, epigallocatechin gallate and epicatechin gallate, were able to differentially inhibit the enzymes used by the HIV virus for replication: reverse transcriptase and various DNA and RNA polymerases. A more recent Chinese study at the Institute of Medical Biotechnology in Beijing found that green tea catechins in general could inhibit the reverse transcriptase or polymerases of several types of viruses, including HIV-1 and herpes simplex 1. Various polymeric oxidation products of polyphenols have also been found to inhibit the herpes simplex virus. It seems that flavonoids in general ought to be more thoroughly researched for their ability to inhibit the replication of viruses and keep them in a state of latency.

A particularly exciting discovery related to the antibacterial properties of green tea polyphenols has been the finding that these compounds inhibit the growth and adherence of oral bacteria. Green tea extract has been found to strongly inhibit periodontal-causing bacterium, Porphyromonas, and decay-causing bacteria such as Streptococcus salivarius and Streptococcus mutans. A Chinese study showed that Streptococcus mutans could be inhibited completely by sufficient contact with green tea polyphenols. Using green tea as a mouth rinse resulted in less plaque and periodontal disease. Black tea has also been found effective.

One possible mechanism of the action of tea in preventing dental decay is its ability to inhibit the enzyme amylase present in the saliva. Thus, less starch gets converted in the mouth into bacteria-feeding simple sugars such as glucose and maltose. Bacterial amylase is likewise inhibited, making less nutrition available to the decay-causing organisms.

Green tea catechins also help destroy harmful intestinal bacteria. When tube-fed patients received 300 mg of tea catechins a day, the putrefactive products in their gastrointestinal tract decreased, and organic acids increased, lowering the pH. The greater acidity is highly beneficial, since it makes the environment inhospitable to harmful bacteria, while beneficial lactic acid bacteria can thrive. Indeed, the bactericidal activity of green tea does not affect lactic acid bacteria. Decreased levels of putrefactive products and improved intestinal flora lead to better digestion, better immune function, and lower risk of colorectal cancer.

In summary, green tea has numerous benefits for disease prevention and anti-aging purposes. In part I, we discussed the extensive anti-cancer benefits of green tea. Here we reviewed how green tea protects the cardiovascular system, the brain, the kidneys, and basically affects every aspect of our physiology. The ability to lower blood sugar and to chelate iron seems especially important. Green tea's ability to control the production of nitric oxide also deserves special mention. This ancient beverage seems custom-made to protect health and delay aging.

I have a Japanese neighbor, one of whose friends happens to be a teacher of the tea ceremony, even though she is over one hundred years old. She amazes her younger friends by how fast she can walk up the stairs and how sharp her mind is. (How many Western female centenarians are still active in their profession, and still able to climb stairs?) Now, the teachers of the Japanese tea ceremony drink a very potent brew of green tea. Basically, they sip it all day long. My neighbor reports that one time her centenarian friend gave her this piece of advice: "You want to live a long time? Drink a lot of tea."

DHEA:[image: image6.jpg]



Stephen Cherniske: In science, you only find what you’re looking for. Naysayers invariably are looking for short-term benefits, when aging is a complex, lifelong process. It’s like the farmer who plants an apple orchard and concludes that his efforts were wasted because after six months, he has no fruit. When DHEA supplementation does not produce remarkable results (for example, weight loss) in 28 days, naysayers conclude that “it doesn’t work.”1
In reality, DHEA is an effective tool in weight management, but you have to break out of the diet-drug, instant-results mentality. In fact, you have to stop thinking about weight loss and remember that the goal is fat loss, in which case the long-term solution is one that improves insulin sensitivity and promotes muscle mass. In human clinical trials, DHEA has been shown to do both.2-5 Research shows that obese women have lower DHEA levels than lean controls.6 
New research is also showing that declining DHEA levels are associated (in animals and humans) with a subsequent decline in carnitine-driven fatty acid oxidation. Thus, restoring optimal DHEA levels may have a profound effect on long-term weight management. Remember that fat burning produces energy but also requires energy to get started. Thus the accumulation of fat with advancing age may be related as much to decreased energy production as it is to a sedentary lifestyle. Researchers at the University of California, San Francisco, conclude that reduced carnitine availability correlates with the age-related decline of DHEA.7 Here is a quote from a study that investigated the role of DHEA and fat loss:

“Regarding the action of DHEA as a fat-reducing hormone, it is possible that this hormone reduces the peripheral requirement for insulin by increasing glucose disposal, and that lower insulin levels are associated with a higher plasma ratio between lipolytic hormones and insulin, and a higher efficiency of lipolysis and loss of body fat.”8
Another area where the instant-results mentality causes confusion is in the area of mood and feelings of vitality or well being. We know that DHEA is positively associated with feelings of well being, and that low levels of DHEA are associated with depression.9-11
One of the most consistent and devastating aspects of aging is the emergence of the metabolic syndrome, which is also termed Syndrome X. Decreased insulin sensitivity, free testosterone, and HDL, along with increased LDL, total cholesterol, and triglyceride levels, characterize the metabolic syndrome. The decline in DHEA secretion contributes to the metabolic syndrome and its related diseases such as heart attack, stroke, and type II diabetes.

DHEA-mediated reduction of cardiovascular risk is a gradual process, resulting from decreased platelet aggregation, reduction of serum lipids, and improvements in insulin sensitivity and endothelial function.3,22 A study on DHEA and heart disease uncovered the following:

“A 100 micrograms per deciliter increase in DHEA sulfate concentration corresponded with a 48% reduction in mortality due to cardiovascular disease and a 36% reduction in mortality for any reason. The natural level of DHEA sulfate was measured and those individuals with higher DHEA sulfate levels lived longer and had a much lower risk of heart disease.”23 

That restoring DHEA levels is very likely to have a beneficial effect on the entire endocrine system, including the thyroid, but this effect will be gradual. In fact, most pathology is cumulative, but conventional medicine acts only when problems become acute. 

In other words, a person does not become thyroid deficient overnight. In most cases, years of degeneration precede the metabolic disease state. Unfortunately, this degeneration goes unnoticed and a pharmaceutical “fix” known as thyroxine is used for the end-stage disease.

Nothing. It is a useful drug to treat hypothyroidism; but there is something wrong with a health care system that does nothing to prevent a disease, and only springs to action when the problem becomes acute. The data strongly suggest that hypothyroidism develops in part due to declining levels of DHEA, and there is good evidence that people with optimal levels of DHEA are at decreased risk for thyroid disease.27-29 Moreover, hypothyroidism is often caused by an autoimmune reaction, and high levels of antithyroid antibodies have been correlated with low levels of DHEA.30
Bottom line, we think the problem is our thyroid, or our blood pressure, cholesterol, blood sugar, expanding waistline, or failing memory. But these are not the problem, they are the symptoms of one problem known as aging. Until we address the underlying cause of aging, we will simply be chasing after each of the symptoms as they inevitably arise. 

Declining production of DHEA is not the single cause of aging. The underlying cause of aging is the loss of regenerative capacity and the accumulation of cellular damage. The Metabolic Model of Aging describes this as a seesaw between damage and repair, and the model holds true on every level, from the sub-microscopic realm of DNA to the cell, organs, and the entire organism. 

With this understanding, DHEA plays a critical role because it is the most comprehensive anabolic (repair) signal in the human body. It can therefore help to tip the see-saw in your favor by supporting repair functions throughout the body and brain. Moreover, DHEA has been shown to reduce cellular damage via its antioxidant and immune-stimulating activity. 

Another long-term factor contributing to “the DHEA advantage” arises from a reduction in stress hormone-related catabolic damage. Elevated stress hormones and low DHEA are strongly associated with immune suppression, depression, brain degeneration, and even dementia.31,32 Conversely, DHEA supplementation has been shown to effectively reduce this type of degeneration.33
Naysayer: Still, the only intervention that has been proven to slow or reverse the aging process is calorie restriction. 

Stephen Cherniske: You’re right that calorie restriction can prevent disease, maintain health and youth in animals at advanced ages, and even extend maximal life span to the human equivalent of 140 years. 

But one of the most remarkable observations seen in calorie-restricted animals, including primates, is that the treatment raises DHEA levels.34 In fact, some leading endocrinologists believe that the improvements in health and longevity from calorie restriction stem in great part from the life-long maintenance of DHEA.35-37 Again, these are long-term influences on immunity, glucose tolerance, body composition, and cardiovascular risk factors that would be missed in short-term studies.

DHEA is a cell regulator. It induces apoptosis (cell death) in malignant and malfunctioning cells,43-45 and controls hyperplasia (abnormal cell growth) in the smooth muscle of the lungs.46 In numerous animal models, it has been shown to mimic the cell-regulating, anticancer benefits of calorie restriction.36,47 
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In thousands of animal studies, DHEA has been shown to prevent diabetes, obesity, infection, liver disease, and many types of cancer.48 In humans, DHEA levels predict mortality in a number of disease states, including AIDS, sepsis, cancer, and heart disease.49-52 And supplementation with DHEA has been shown—in controlled human studies—to increase muscle mass, improve bone density, combat stress and depression, enhance quality of life, restore immunity, protect the brain, improve memory, reduce the symptoms of systemic lupus erythematosus, and reduce risk for diabetes and cardiovascular disease

Cancer incidence, it turns out, is tied to numerous aspects of aging, including impaired apoptosis, decreased immune surveillance and decreased number and activity of NK (natural killer) cells. DHEA has been shown to improve every one of these factors.45,55,63,64
Current research also shows that DHEA, like calorie restriction, reduces the inducible generation of nitric oxide, which is yet another way of reducing cancer risk.65 On the gene level, DHEA’s anticancer activity includes a reduction in levels of the mutant gene p53.66 Moreover, aging and cancer are associated with the dysregulation of cytokine production in which IL-6 predominates over IL-2. It is known that IL-2 has powerful anticancer activity, and IL-2 injection is presently used in Europe with various stages of cancer. Since optimizing DHEA has been shown to significantly increase IL-2 and normalize cytokine balance, maintaining optimal levels of DHEA appears to be an effective cancer-preventive strategy. 

Indeed, animal studies have supported this idea for over 25 years, where DHEA administration has reduced the risk of cancer of the liver, adrenals, pancreas, breast, lung, thyroid, colon, skin, and lymphatic tissue.67-75
In all, there is compelling genomic, biochemical, and biological evidence supporting the ability of DHEA to reduce cancer risk. But perhaps you have data from human trials showing that DHEA somehow stimulates cancer growth

Look at the recent research conducted by the National Cancer Institute. They created a reliable animal model for the study of breast cancer and found that DHEA administration significantly reduced both the incidence and multiplicity of tumors.81 Here’s the quote that appeared in the Journal of Nutrition (p. 2408S): 

“Whenever it has been tested in a model of carcinogenesis and tumor induction, DHEA has preventative effects.”82
Another animal study from 2001, also conducted by the National Cancer Institute, showed that DHEA administration reduced breast cancer incidence by 30% and multiplicity by 50%.83 The following year, NCI published a mode-of-action study explaining how DHEA helps to limit cancer growth.84 

DHEA has even shown powerful anti-cancer activity in mice selectively bred to be highly susceptible to cancer.85 Researchers have also found the specific genes that confer this advantage (including p53, DHEA ST, and p21) are upregulated by oral administration of DHEA.86,87 

DHEA may also be effective in reducing risk for colon cancer. Scientists in Japan exposed mice to a chemical that induces abnormal cellular proliferation in the colon. After this exposure, some of the mice were fed DHEA. At the end of the experiment, the DHEA-supplemented mice had a significant decrease in precancerous lesions compared to controls.88
In another animal study, small doses of DHEA were shown to significantly prevent breast cancer. DHEA treatment resulted in a marked reduction in tumor incidence and a whopping 92% reduction in tumor size compared to controls.89 
“DHEA and 9-cis-retinoic acid are the most active [cancer-preventive] agents identified to date. DHEA inhibits prostate cancer induction both when chronic administration is begun prior to carcinogen exposure, and when administration is delayed until preneoplastic pros-tate lesions are present.”97
Notice that DHEA administration inhibited prostate cancer when given prior to carcinogen exposure, and was effective even after the initial stages of prostate cancer

In private communication, many clinicians have told me that they have observed a gradual decline in PSA levels in patients taking DHEA. Consistent with this are recent findings that prostate cancer patients have higher serum levels of immunosuppressive glucocorticoids95 (DHEA counters that) and that DHEA metabolites can inhibit PSA expression by interrupting androgen binding to the prostate androgen receptor.101 These provide yet more evidence that DHEA may actually reduce prostate cancer risk.

DHEA has already been used successfully in the treatment of erectile dysfunction.103,104 Here are the findings from a study that reviewed the effects of DHEA on common age-related ailments:

“Low concentrations of DHEA are associated with immunosenescence, physical frailty, decline in muscle mass, increased mortality, loss of sleep, diminished feelings of well-being and impaired ability to cope, and occur in several common diseases (including cancer, atherosclerosis, hypertension, diabetes, osteoporosis and Alzheimer’s disease.”105 
it is important to note that increases in IGF-1 after DHEA supplementation are significant but modest, and there are no published studies in which DHEA administration caused IGF-1 to rise above the normal range. Moreover, scores of published studies demonstrate the essential role that IGF-1 plays in the repair and regeneration of the brain, skeleton, and cardiovascular and immune systems.109-112 Conversely, low IGF-1 levels have been associated with dementia, atherosclerosis, osteoporosis, and sarcopenia,54,113 and a study in the journal Gerontology shows that men who maintain youthful levels of IGF-1 do not experience the decline in testosterone or muscle mass, or the accumulation of fat, that has been considered an inevitable consequence of aging.

conversion of DHEA to sex steroids appears to take place on an as-needed basis, through an inherent self-regulating activity.

Research shows conclusively that DHEA deficiency contributes significantly to age-related bone loss in men and women.42 And a recent study with postmenopausal women demonstrates the significant ana-bolic benefits that can be obtained from DHEA supplementation. Women in the treatment group experienced improvements in virtually all anabolic (repair) hormones, including DHEA, estrone, estradiol, androstenedione, and testosterone. Importantly, none of these steroids rose to levels that would be considered unsafe. What’s more, increases in osteocalcin and IGF-1 indicate that 50 mg of DHEA might be more effective in maintaining bone density than high doses of synthetic estrogen and progestins (conventional HRT). The researchers conclude: 

“Our data support the hypothesis that DHEA treatment acts similarly to estrogen-progestin replacement therapy on the GHRH-GH-IGF-1 axis. This suggests that DHEA is more than a simple ‘antiaging product’; rather it should be considered an effective hormonal replacement treatment.”121
As we age, most people lose muscle and gain fat. You have to understand the profound effect this has on quality of life. Beyond the aesthetic effect, which affects our self-esteem and outlook on life, the accumulation of fat and loss of muscle causes a progressive loss of functional ability and a dramatic alteration in glucose metabolism. More than 70% of obese individuals will become diabetic, and the diabetic state is like turbo-aging, producing rapid degeneration throughout the body and brain. 
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Naysayer: So now you’re going to tell me that DHEA prevents diabetes? 

Stephen Cherniske: Well, it prevents diabetes in animals48 and there is compelling evidence that it reduces the risk for diabetes in humans. We all know that aging is associated with a decreased muscle-to-fat ratio and decreased insulin sensitivity, which often lead to type II diabetes. DHEA has been shown in human clinical trials to improve insulin sensitivity and to help restore muscle mass.2,3 It has long been known that diabetics have reduced serum levels of DHEA compared to age-matched controls.129,130 Importantly, new research shows that even in healthy individuals, low DHEA levels are correlated with high plasma glucose, suggesting that DHEA deficiency contributes directly to the diabetic state.131 Here is a quote from one of many studies on DHEA and aging:

“Oral replacement of DHEA, which does not appear to cause important adverse effects, may prevent, or even reverse, some age-associated conditions.”105
A study published in the Journal of the American Medical Association reports that “51% of approved drugs have serious adverse effects not detected prior to approval.”

The Journal of the American College of Cardiology published an analysis of the first 13 months Viagra® was on the market. It found 1,473 major adverse reactions reported to the FDA, including 522 deaths, 517 heart attacks, 161 cardiac arrhythmias, and 119 strokes.136 In reality, of course, this is most likely the tip of an iceberg, as only about 5% of serious adverse drug reactions are reported to the FDA.

a year-long review by the US Office of Technology Assessment found that only 10-20% of all procedures used in medical practice have been shown to be safe and effective by controlled clinical trials.158
Naysayer: Well, what about people on steroid therapy like prednisone? 

Stephen Cherniske: DHEA does not reduce the efficacy of prednisone.137 In fact, it appears to enhance the effectiveness of prednisone therapy by reducing the immune suppression associated with the drug.138 For this reason, a growing number of researchers and clinicians are recommending that DHEA be used along with prednisone. Studies with lupus patients who are normally treated with prednisone show that supplemental DHEA can significantly reduce symptoms, and many are able to reduce or even eliminate the prednisone.139
And while we’re talking about chronic inflammatory disease, please remember the Catch-22 of conventional corticosteroid therapy where the desired anti-inflammatory effect is often followed by adverse side effects, including immune suppression, osteoporosis, and the stimulation of pro-inflammatory cytokines including IL-6, nuclear factor-kappa B, and tumor necrosis factor (TNF). Recent research shows that: 

1. IL-6 levels tend to increase with advancing age.140 

2. DHEA is a potent inhibitor of IL-6 in animals and humans.141 

3. In every chronic inflammatory disease tested, including sys- temic lupus erythematosus (SLE), rheumatoid arthritis, polymyalgia rheumatica, and inflammatory bowel diseases, DHEA and/or DHEAS levels in patients have been found to be lower than in healthy controls.142-144 
4. Oral administration with DHEA shows significant promise in the treatment of chronic inflammatory diseases.145
Naysayer: What about people undergoing surgery? 

Stephen Cherniske: Surgical stress has been shown to seriously deplete DHEA, leaving the patient in a more vulnerable state.147,148 Post-surgical use of DHEA is one of the most appropriate uses of this repair and regenerative signaling molecule.

DHEA has profound antidepressive benefits.17,20,150 Here is one example:

“Elevated cortisol-DHEA ratios may be a state marker of depressive illness and may contribute to the associated deficits in learning and memory. Administration of DHEA may reduce neurocognitive deficits in major depression.”151 

We now know that the brain manufactures large amounts of DHEA. In fact, brain concentrations of DHEA are much higher than plasma concentrations. And just like blood levels, brain levels of DHEA fall dramatically with advancing age.152 DHEA is now recognized as a critically important neurosteroid, playing an active role in neurotransmitter function, memory, and cognition. And while I am not suggesting that DHEA can treat Alzheimer’s disease, it is certainly interesting to note that DHEA levels in the brains of Alzheimer’s patients are far lower than in age-matched controls.153 A study reported in the Journal of Endocrinology Investigations explores the mechanism by which DHEA may block the toxic effects of stress hormones, and concludes that because aging is associated with increasing stress, DHEA may well be of benefit to the normal aging brain.154 A report in the World Journal of Biological Psychiatry concludes that restoring hormone balance in the brain via supplemental DHEA may significantly reduce risk for many psychiatric diseases.20
Importantly, the area of the brain most vulnerable to age-related degeneration is the hippocampus. In healthy elderly subjects, hippocampal volume has been found to correlate directly with DHEA levels,155 and in animal studies, DHEA supplementation has been found not only to protect the hippocampus from stress hormone-related damage, but also to promote the anabolic repair of nerve tissue and even promote the formation of new neur[image: image7.jpg]


ons. A study just published in the European Journal of Neuroscience concludes: 

“These results show that DHEA, a steroid prominent in the blood and cerebral environment of humans, but which decreases markedly with age and during major depressive disorder, regulates neurogenesis in the hippocampus and modulates the inhibitory effect of increased corticoids on both the formation of new neurons and their survival.”156
In other areas of mental health, DHEA levels were found to correlate directly with better symptom scores in a group of schizophrenic patients. The authors note: 

“Higher DHEA levels were significantly correlated with lower symptom ratings, better performance on some measures of memory and lower ratings of Parkinsonian symptoms.” A follow-up placebo-controlled human trial published in the Archives of General Psychiatry reports that DHEA supplementation produced significant benefits in patients with schizophrenia.157
Etienne-Emile Baulieu, one of the world’s foremost hormone biochemists and a leading DHEA researcher, stated in the Journal of Clinical Endocrinology and Metabolism: 

“Logic pleads in favor of oral administration of DHEA at a dose that provides so called ‘young’ DHEA levels in the blood and no T/DHT and E2 concentrations superior to those of normal people of 30 to 40 years of age. Calculations based on production rates, interconversion between DHEA and DHEAS, and metabolic studies suggest that replacement doses of 25-50 mg once daily are able to fulfill this double requirement.”16
I simply want to suggest that, since aging contributes directly to virtually all disease states, it makes sense to treat aging before the signs and symptoms arise. This is not rocket science. Studies show that the hormone signal (ACTH) that produces a robust DHEA response in young people is significantly blunted in elderly men and women.152 Restoring DHEA levels is not a magic bullet, but it should be an integral part of any sensible anti-aging effort. Naysayers tell us to wait for “more information” while they ignore the mountain of clinical and research data already in hand. To summarize: 

1. DHEA is the most abundant circulating hormone in the human body, and influences more than 150 known anabolic (repair) functions throughout the body and brain. 

2. Starting at about age 28, DHEA levels start to decline, and this loss of anabolic drive accelerates with advancing age, so that by age 70, most people are producing only 10-15% of the DHEA they were producing in their twenties. 

3. High levels of DHEA are strongly associated with longevity. 

4. Low levels of DHEA are associated with depression, dementia, obesity, diabetes, asthma, autoimmune disease, osteoporosis, and increased risk for cancer and cardiovascular disease. 

5. Low levels of DHEA are also associated with increased mor- tality in a number of disease states, and one study found low DHEA to be associated with increased risk for death from all causes.23 

6. One’s production of DHEA can be reliably determined by mea- suring DHEA sulfate in serum or by measuring DHEA metabolites in a urine sample (the Anabolic/Catabolic Index, or ACI). This test has been awarded a US patent, the methodology paper was pub- lished in the Journal of Chromatography, and the age correlation study was published in the international journal Spectroscopy.159-161 The ACI test provides a snapshot view of anabolic drive and is a valid aging biomarker. 

7. As opposed to what is “normal” in the aging population, leading endocrinologists believe that optimal restoration of anabolic drive (true anti-aging) will be achieved by maintaining DHEA at the level of a healthy 30-year-old.124 

8. DHEA is readily absorbed from an oral dose. 

9. Most human studies have used a 50 mg/day dose (the high end of the physiologic dose range), although clinically significant benefits can be achieved with doses as low as 10 mg per day. 

10. There is no evidence—clinical or experimental—that associates physiologic dose DHEA supplementation with any untoward effects, save the well- known production of oily skin and acne in a small percentage of women. 

	




My final comment relates to your assumption that declining levels of DHEA are a natural and necessary part of the aging process. This is pure speculation. Far more compelling is research showing that declining DHEA production results from progressive atherosclerosis, which reduces oxygen and glucose delivery to the area of the adrenals (the zona reticularis) where DHEA is synthesized.37 We certainly understand the consequences of decreased blood supply to the heart and brain (heart attacks and stroke). Since the blood vessels leading to these organs are a great deal larger (and less convoluted) than those leading to the adrenals, it is not hard to see how age-related arterial blockage and stiffening can affect the production of DHEA. Thus, far from being a “natural” part of the aging process, declining DHEA synthesis appears to be an unrecognized aspect of cardiovascular pathology.

For information about Stephen Cherniske's book, The Metabolic Plan, refer to the inside back cover of this magazine. Stephen Cherniske can be reached at stephenC@oasisnetwork.com.
Advanced lipoxidation end products 
Proteins, modified with malondialdehyde, also accumulate in plasma proteins of end-stage renal disease patients. Malondialdehyde is a product derived from the oxidation of polyunsaturated fatty acids. The malondialdehyde and other lipid modified proteins are called "advanced lipidoxidation end products (ALEs)

Advanced glycation end products 
Irreversible nonenzymatic modification of proteins occurs in chronic renal failure. Proteins exposed to glucose or other carbohydrates form the advanced glycation end products (AGEs). AGEs accumulate as a result of impaired renal excretion. Elevated AGE concentrations have been reported in the tissues and plasma of diabetic patients and patients with chronic renal failure (16, 17). These end products account for numerous biological responses (18), they also promote the relase of cytokines (19). Beta2-microglobulin is a major constituent of the amyloid of hemodialysis-associated amyloidosis. Miyata et al (20) provided evidence that ß2-microglobulin modified by advanced glycation end products is a dominant constituent of these amyloid deposits and increases the secretion of tumor necrosis factor-* and interleukin 1ß from macrophages

Renal Complkications:

According to the Diabetes Control and Complications Trial (DCCT) findings, diabetic complications such as nephropathy, retinopathy, and neuropathy correlate in most cases with the severity of hyperglycemia experienced by the diabetic patient. An important mechanism by which hyperglycemia can cause such complications is through increased nonenzymatic glycation of proteins, nucleic acids, and lipids. This chemical reaction can alter the structure and function of these biomolecules, which can have damaging effects on tissues and organs. This process begins with the nonenzymatic reaction of glucose with biomolecules and proceeds through an Amadori intermediate, which irreversibly converts to Advanced Glycation End-Products (AGEs) that are believed to be a major causative factor in the pathogenesis of diabetic complications. Approximately 30 percent to 40 percent of insulin dependent (type I) diabetics develop nephropathy, which is the leading cause of end-stage renal failure

Synopsis from: "Inhibition of protein glycation and advanced glycation end products . . ."; Joe A. Vinson and Thomas B. Howard III, J. Published in the peer reviewed journal: (1996) Nutritional Biochemistry 7: 659-663

The reaction of glucose and other reducing sugars with protein is call glycation. Glycation produces products which can easily break down to the starting materials, namely sugars and proteins. However, over a long period of time and due to aging the glycation product becomes irreversible, meaning that it no longer breaks down into protein and sugar. This irreversible reaction eventually damages the tissues and deactivates enzymes like SOD (Super Oxide Dismutase). In the present study, Food State? Vitamin C and Food State? Selenium were individually evaluated for their effect on glycation. Eighteen normal subjects, seven college age and ten middle age, were supplemented with Food State? Vitamin C for a period of three weeks. The serum protein glycation end products were assayed, demonstrating Food State? Vitamin C had decreased the amount of glycation end product by 46.8% and Food State? Selenium decreased the amount of glycation end products by 75.2%. These results indicate that Food State? Selenium and Food State? Vitamin C dramatically inhibit glycation.

It is likely that glycation plays a role in aging in non-diabetics as well, especially those who eat diets high in sugars and refined carbohydrates or those who have blood sugars higher than normal but not high enough to merit a diabetes diagnosis ... Carnosine's best-known effect, however, is its ability to prevent the formation of advanced glycated end products (protein crosslinks). Carnosine competes with proteins for the binding sites they would occupy on sugar molecules, making it the best glycation preventative currently recognized in the world of nutrition research"

The Anti-Aging Effects of Carnosine - Life Extension Magazine, 1/03 - "Carnosine quenches the most destructive protein-oxidizing agent (the hydroxyl radical). One study showed carnosine was the only antioxidant to significantly protect cellular chromosomes from oxidative damage.2 Antioxidants cannot completely protect proteins. Nature's second line of defense is to repair or remove damaged proteins.3 This is where carnosine demonstrates its most profound anti-aging effect ... Studies show that carnosine is effective against cross-linking and the formation of advanced glycation end products (AGE).6,7 Glycated proteins produce 50-fold more free radicals than nonglycated proteins and carnosine may be the most effective anti-glycating agent known.
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 HYPERLINK "http://service.bfast.com/bfast/click?bfmid=37925029&siteid=39839638&bfpage=bf_advanced&bfurl=http%3A%2F%2Fwww.lef.org%2Fmagazine%2Fmag99%2Fdec99-cover.html" \t "_top" Staying Young Forever, Putting new research findings into practice - Life Extension Foundation, 12/99 - "The formation of AGE happens in everyone and is a major factor in the aging process itself. These damaged proteins may lead to premature signs of aging (wrinkles and brown spots) and in the long run to damaging effects on most organ systems within the body . . . The amino acid carnosine is a natural AGE inhibitor found in high concentrations in the brain, muscle tissue and the lens of the human eye. It is also known to be an antioxidant capable of protecting cell membranes and other cell structures. In vitro studies demonstrated that carnosine inhibits glycosylation and crosslinking of proteins induced by reactive aldehydes, and that it is effective in reducing AGE formation by competing with proteins for binding with the sugars. The authors suggest that this nontoxic compound should be explored in the treatment of such conditions as diabetic complications, inflammatory disorders, alcoholic liver disease and possibly Alzheimer's disease." 

Carnosine, the new anti-aging supplement, By Marios Kyriazis MD - "The result is the formation of AGEs (Advance Glycosylation End-products). These are abnormal, cross-linked. oxidized products which are thought to cause extensive damage to the organism. Carnosine blocks this deleterious reaction. protecting against cross-linking of proteins, cross-linking of proteins to DNA molecules, and formation of other abnormal proteins, all of which are fundamental features of the aging process . . . carnosine reacts with and inactivates aldehydes and ketones. reducing protein glycosylation and the formation of AGEs. It also binds to already formed AGEs and inactivates them . . . treatment with carnosine was found to reduce or completely prevent cell damage caused by beta amyloid, the substance found in the brain of Alzheimer's disease patients . . . Five users noticed significant improvements in their facial appearance (firmer facial muscles), muscular stamina and general well-being. Five others reported possible benefits, for example better sleep patterns, improved clarity of thought and increased libido. The rest did not report any noticeable effects.  This is not surprising because supplementation with carnosine is not expected to show any significant noticeable benefits in a short time, but it should be used as an insurance against deleterious effects of the aging process" 
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