Information on Antioxidants and longevity

The International Journal of Food Sciences and Nutrition 2004 published results showing that Reishi caused a significant post-ingestion increase in plasma antioxidant capacity with peak response at 90 min. Increase in urine antioxidant capacity was seen within 3 hours of ingestion. No discernible differences were seen in other variables measured. Results indicate that Reishi intake causes an acute increase in plasma antioxidant capacity.

Antioxidants and the Fountain of Youth 

Reuters 05 May 2005 and BBC News 

Antioxidants : a key to long life 

Boosting the body's levels of natural antioxidants could be the key to a long life, according to US scientists. Mice engineered to produce high levels of an antioxidant enzyme lived 20% longer and had less heart and other age-related diseases. If the same is true in humans, people could live beyond 100 years.  The University of Washington work in Science Express backs the idea that highly reactive oxygen molecules, called free radicals, cause ageing.  Free radicals have been linked with heart disease, cancer and other age-related diseases.

Many people dream of having access to a fountain of youth, a chance to defy the seemingly unstoppable deterioration of old age; however, such a reality may not be far off. According to researchers, boosting your body's levels of natural antioxidants could be the key to a long life. How? Chemicals known as free radicals, which have been linked with heart disease, cancer and other age-related diseases, damage cells by generating a reaction called oxidation; antioxidants interfere with this chemical reaction.

Studies determined that mice genetically engineered to produce an abundance of catalase, a human antioxidant enzyme lived longer than normal mice.  Moreover, the mice were designed to produce extra catalase in certain areas of their bodies, their cytoplasm, nucleus and mitochondria.

Promising Results

· Mice that made more catalase in the mitochondria, the cell's power plant, lived about 20 percent, or about five months longer than normal mice. 

· However, those that had more catalase levels in the nucleus and cytoplasm lived only a little longer than normal mice. 

· Mice with catalase in their mitochondria also had healthier heart muscle tissue; an indication the chemical helped protect from age-related heart problems seen typically in normal mice.

These findings highlight the importance of free radicals in the ageing process and support the idea that the mitochondria produce harmful free radicals as part of everyday metabolism.

"This study is very supportive of the free-radical theory of ageing," Rabinovitch said in a statement. "It shows the significance of free radicals, and of reactive oxygen species in particular, in the ageing process."  It also supports the idea that the mitochondria produce many of these damaging free radicals as part of everyday metabolism. 

The findings could be used as a basis for drugs or other treatments that protect the body from free radicals and perhaps some age-related conditions, Rabinovitch said. "People used to only focus on specific age-related diseases, because it was believed that the ageing process itself could not be affected," Rabinovitch said. "What we're realising now is that by intervening in the underlying ageing process, we may be able to produce very significant increases in health span or healthy life span”.

Details of the study


To determine the role of reactive oxygen species in mammalian longevity, we generated transgenic mice that overexpress human catalase localized to the peroxisome (PCAT), nucleus (NCAT), or mitochondrion (MCAT). Median and maximum lifespans were maximally increased (average 5 months, and 5.5 months, respectively) in MCAT animals. Cardiac pathology and cataract development were delayed, oxidative damage was reduced, H2O2 production and H2O2-induced aconitase inactivation were attenuated, and the development of mitochondrial deletions was reduced. These results support the free radical theory of aging and reinforce the importance of mitochondria as a source of these radicals.

Reishi is a powerful antioxidant. In a laboratory study Reishi significantly elevated the free radical scavenging ability of blood and was so strong that even after the Reishi extract was absorbed and metabolised the scavenging effect still continued. A compound called GLB 7 actually decreases the production of oxygen free radicals. Dr. Vladimir Kupin of the Cancer Research Centre in Moscow discovered that Reishi extract was more effective as a free radical scavenger than isolated refined compounds. A laboratory study with fruit flies that have a very similar genetic make up to humans and are often used in experiments proved that Reishi significantly lengthened the life span of those that had been fed Reishi compared to controls.

Cancer and Dietary Antioxidants

Epidemiological studies show that a high intake of anti-oxidant-rich foods is inversely related to cancer risk. While animal and cell cultures confirm the anticancer effects of antioxidants, intervention trials to determine their ability to reduce cancer risk have been inconclusive. Selenium and vitamin E reduced the risk of some forms of cancer, including prostate and colon cancer and carotenoids have been shown to help reduce breast cancer risk. 

Cancer treatment by radiation and anticancer drugs reduces inherent antioxidants and induces oxidative stress, which increases with disease progression. Vitamins E and C have been shown to ameliorate adverse side effects associated with free radical damage to normal cells in cancer therapy, such as mucositis and fibrosis and to reduce the recurrence of breast cancer. While clinical studies on the effect of anti-oxidants in modulating cancer treatment are limited in number and size, experimental studies show that antioxidant vitamins and some phytochemicals selectively induce apoptosis (cell death) in cancer cells but not in normal cells and prevent angiogenesis and metastatic spread, suggesting a potential role for antioxidants as adjuvants in cancer therapy.
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Natural antioxidants

Cruciferous vegetables: cancer protective mechanisms of glucosinolate hydrolysis products and selenium 

Dietetic professionals urge Americans and U.K. residents to increase fruit and vegetable intake. The American Institute of Cancer Research estimates that if the only dietary change made was to increase the daily intake of fruits and vegetables to 5 servings per day, cancer rates could decline by as much as 20%. Among the reasons cited for this health benefit are that fruits and vegetables are excellent sources of fiber, vitamins and minerals. They also contain non nutritive components that may provide substantial health benefits beyond basic nutrition. Examples of the latter are the glucosinolate hydrolysis products, sulforaphane and indole-3-carbinol. 

Epidemiological studies provide evidence that the consumption of cruciferous vegetables (cabbages etc) protects against cancer more effectively than the total intake of fruits and vegetables. This review describes the anti carcinogenic bio activities of glucosinolate hydrolysis products, the mineral selenium derived from crucifers and the mechanisms by which they protect against cancer. These mechanisms include altered estrogen metabolism, protection against reactive oxygen species, altered detoxification by induction of phase II enzymes, decreased carcinogen activation by inhibition of phase I enzymes and slowed tumor growth and induction of apoptosis.

Integrative Cancer Therapies, Vol. 3, No. 1, 5-12 (2004)

Anti oxidants and cancer

Multiple dietary antioxidants enhance the efficacy of standard and experimental cancer therapies and decrease their toxicity 

Cancer patients can be divided into 3 groups: those receiving standard or experimental therapy, those who have become unresponsive to these therapies and those in remission at risk for recurrence or a second new cancer. While impressive progress in standard cancer therapy has been made, the value of this therapy in the management of solid tumors may have reached a plateau. At present, there is no strategy to reduce the risk of recurrence of the primary tumors or of a second cancer among survivors. Patients unresponsive to standard or experimental therapies have little option except for poor quality of life for the remainder of life. Therefore, additional approaches should be developed to improve the efficacy of current management of cancer.

In this review, the author proposes that an active nutritional protocol that includes high doses of multiple dietary antioxidants and their derivatives (vitamin C, tocopheryl succinate, and natural ß-carotene) but not endogenously made antioxidants (glutathione and antioxidant enzyme-elevating agents) when administered as an adjunct to radiation therapy, chemotherapy, or experimental therapy, may improve its efficacy by increasing tumor response and decreasing toxicity. This nutritional protocol can also be used when patients become unresponsive to standard therapy or experimental therapy to improve quality of life and possibly increase the survival time. 

The authors also propose that after completion of standard therapy and/or experimental therapy, a maintenance nutritional protocol that contains lower doses of antioxidants and their derivatives, together with modification in diet and lifestyle, may reduce the risk of recurrence of the original tumor and development of a second cancer among survivors. Experimental data and limited human studies suggest that use of these nutritional approaches may improve oncologic outcomes and decrease toxicity. This review also discusses the reasons for the current debates regarding the use of antioxidants during radiation or chemotherapy.

Integrative Cancer Therapies, Vol. 3, No. 4, 310-322 (2004)
Nutraceuticals

Mysteries of How Functional Foods Fight Cancer Revealed

Researchers at the University of Illinois at Chicago have uncovered the biochemical mechanism by which functional foods fight cancer. Considering nearly 180 people every hour are diagnosed with cancer in the United States, and the American Cancer Society estimates that there will be over 1.3 million new cases of cancer in 2005 alone, that is important news. According to researchers, one method of preventing cancer may be to eat certain foods rich in cancer preventing compounds such as sulforaphane in broccoli and resveratrol in wine. Such compounds signal the body to boost the production of proteins capable of preventing DNA damage. 

How does the signal work? 
Two key proteins are involved in triggering the defense against cancer when disease preventing foods are consumed, Keap1 and Nrf2.

Keap1 the sensor protein:

· Detects the presence of dietary compounds like sulforaphane when they link with its cysteine residues, one of the amino acids that compose proteins.

· Binds to Nrf2, the messenger that turns on the genes for the protective proteins, preventing DNA damage.

And while earlier studies in mice suggested that natural cancer fighting  compounds worked by cutting the tie between Keap1 and Nrf2 freeing Nrf2 to take action, researchers found that, in humans, the link between the two proteins is not broken. 

Most importantly, however, is the modification of cysteines in Keap1. One cysteine in particular was among the most likely to be altered in the interaction with cancer preventing compounds. Consequently, researchers are proposing that the alteration of this one amino acid in Keap1 is the crucial step that trigger Cancer and higher levels of the messenger Nrf2 and, as a result, heightened production of the protective proteins.
Dietary Antioxidants

Epidemiological studies show that a high intake of anti-oxidant-rich foods is inversely related to cancer risk. While animal and cell cultures confirm the anticancer effects of antioxidants, intervention trials to determine their ability to reduce cancer risk have been inconclusive. Selenium and vitamin E reduced the risk of some forms of cancer, including prostate and colon cancer and carotenoids have been shown to help reduce breast cancer risk. 

Cancer treatment by radiation and anticancer drugs reduces inherent antioxidants and induces oxidative stress, which increases with disease progression. Vitamins E and C have been shown to ameliorate adverse side effects associated with free radical damage to normal cells in cancer therapy, such as mucositis and fibrosis and to reduce the recurrence of breast cancer. While clinical studies on the effect of anti-oxidants in modulating cancer treatment are limited in number and size, experimental studies show that antioxidant vitamins and some phytochemicals selectively induce apoptosis (cell death) in cancer cells but not in normal cells and prevent angiogenesis and metastatic spread, suggesting a potential role for antioxidants as adjuvants in cancer therapy.
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