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Longevity, Life Extension 
 
In medical publications on nutrients, terms such as lifespan, 
longevity and survival are rarely used. Much more frequently 
used are the terms mortality and death rate to describe if a 
nutritional treatment may prolong the life span of the 
subject(s) examined. Nutritional treatments that lower the all-
cause mortality or the specific mortalities of potentially fatal 
diseases such as cardiovascular, cerebrovascular diseases 
and cancer generally tend to prolong life span. 
In particular, nutritional treatments that may reduce the risk 
of coronary heart disease and cancer (the number one 'killer' 
in the western world), usually prolong a person's life span.1 
 
 
Dietary Improvement 
 
Eat Less to Live Longer 
 
Low calorie diets and regularly fasting make animals live 
longer 
 
Research has suggested that consumers of a low calorie 
diet may live longer as animal studies show that whenever 
the food intake is decreased by approximately 30 to 40 %, 
the average and maximal lifespan increases by + 15 to + 
25% in different animal species from insects to primates1-3. 
However, periodic fasting may even yield better results. 
Fasting a whole day from time to time, for example, helps 
mice and rats to live longer, better even than a low-calorie 
diet with food restriction at each regular meal. The extension 
in lifespan reaches the + 35% in rodents that are periodically 
deprived of food, put into a two-day-per -week fasting or 
example 4-6 
 
Eat less to become a centenarian 
 
A low calorie diet is a common dietary trait that is found in 
studies on centenarians. These long living people eat ten to 
twenty percent less than the average person7-8. 
Their diet is moderately low in calories with plenty of fruits 
and vegetables since their younger age. There was little 
weight gain with age in these long-living persons. They have 
in general a life-long low BMI (body mass index)9. 
Approximately 99% of all centenarians have been lean, not 
obese, throughout their life. 
 
Several studies in humans and nonhuman primates have 
shown that the consumption of low calorie diets reduces the 
oxidative stress - the stress and damage caused by high 
levels of free radicals, improves biomarkers of longevity, 
reduces atherosclerosis, blood pressure, and disease 
markers10-13. 
 
The greater the food variation, the longer the life 
 
Eat a great variety of food may also be necessary to live a 
long life. In the island of Okinawa, for example, where 
people live longer and there are three to four times more 
centenarians, the typical diet of elderly women consists of 
100 biologically different foods per week. In diet of women 

living in Northern Japan, where life expectancy is shorter, 
the food variety is much lower, about 30 per week, which is 
the typical recommended minimal food variation and the 
food diversity consumed in most westernized countries 
(study on 200 elderly women)14-15. This finding confirms the 
importance of high food variation for longevity observed in 
another study that showed that mortality is decreased by 
42% in people who vary their diet to a higher degree in 
comparison with people who eat a monotonous diet, rarely 
varying16. 
 
 
Drink More Water 
 
Dehydration causes premature death 
 
Dehydration is associated with high morbidity and mortality 
rates in elderly persons17. 
50% of elderly Medicare beneficiaries hospitalized with 
dehydration die within a year of admission. Hospitalization of 
elderly people with dehydration is a serious and costly 
medical problem18. 
 
Drinking more water may prolong life in mice 
 
Calorie-restricted young and old mice live longer. The longer 
longevity may be due to their significant increase in water 
intake per gram of body weight compared to ad libitum fed 
counterparts28. 
 
 
Alcohol - A Dilemma? 
 
Alcohol consumption can increase the risk of dying - the 
overall risk as well as the risk by cardiovascular and 
respiratory diseases 
 
Alcohol consumption can shorten life by increasing the 
overall risk of dying as well as the risk of dying from 
cardiovascular and respiratory diseases. However, patients 
with a history of stroke and who drink alcohol, be it in small 
amounts (less than one drink per week) or daily (one drink or 
more per day), have been found to have -36% and -44% 
less overall and cardiovascular disease mortality 
respectively than never users of alcohol20. 
 
However, another more detailed investigation showed that 
ex-drinkers of alcohol have a considerably higher overall 
mortality rate than current drinkers or nondrinkers. 
When the death risk of persons who never consume alcohol 
is taken into account, the results are entirely different. Real 
never drinkers have a significantly lower risk of dying by 
ischemic heart disease (-38%), respiratory disease (-31%) 
and all-cause (-12%) than both ex-drinkers and current 
drinkers calculated together. Moreover, men who start 
consuming alcohol on a regular basis have a -30% lower risk 
of developing major coronary heart disease, but that is the 
only benefit as they were shown to have a +40% higher risk 
of dying by diseases other than cardiovascular without any 
mortality compensation: no reduction in coronary heart 
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disease mortality (less coronary disease, but not a lower 
mortality by coronary disease), nor any reduction in overall 
cardiovascular mortality21. 
 
Furthermore, heavy alcohol drinkers have a considerably 
higher global risk of dying. British male doctors, for example, 
who drink at least three or more glasses of wine or beer per 
day (more than 21 units a week) have an increasingly 
greater risk of dying. In this category, there is a U-shaped 
relationship between allcause mortality and the mean 
amount of alcohol drunk. 
The physicians who drank eight to 14 units per week, an 
average of one to two units a day, presented the lowest all-
cause mortality22. 
The British physicians died easier from typical 
alcoholaugmented causes of death such as cirrhosis, liver 
cancer, pharynx and larynx cancers, and injury motor vehicle 
accidents22. In fact, a high number of these physicians died 
every year from alcohol-related deaths: an average of 6.4% 
per year with a male-to-female ratio 2 to 1! Car-related 
accidents are by far the main cause of alcohol-related years 
of life lost in men (51%) and in women (56%)23. 
 
 
Coffee: Good for the Longevity of Very Old People? 
 
May coffee help very old persons to live a long life? In an 
Italian study on very old people, a high intake of espresso 
coffee was found to be associated with longevity in very old 
persons. This unexpected finding may possible be explained 
by the energy boost that coffee drinking provides for daily 
activities - it is known that being able to fulfil daily activities 
helps to live longer -and coffee's diuretic effect that helps 
elderly people whose kidney function is generally poor to 
better excrete into the urine toxins that come from the diet. 
 
 
Eat Protein-Rich Foods 
 
Eat animal foods to become a centenarian 
 
A regular intake of animal foods rich in protein seems 
essential to live longer as the longest living humans, the 
centenarians, are never to our knowledge vegetarians, but 
eat fish, poultry and often meat. This is understandable as a 
vegan diet deprived of animal food produces deficiencies in 
B vitamins, iron, zinc, vitamin A, (essential) amino acids and 
fat25. 
 
Longer lifespans in patients who eat more protein 
 
People who regularly consume foods rich in high quality 
protein may live longer. A life prolongation of two to six 
years, especially in people with illness, appears to be 
possible by increasing the consumption of proteins. 
People with low blood levels of (total) protein and albumin, 
which reflect protein intake, have a 10 to 30% higher risk of 
dying, especially if they are suffering from a disease26-27. 
The mortality rate of women sufferers of breast cancer who 
are in the higher tertile of protein intake are half of that of 
breast cancer patients in the lower tertile of protein intake28. 
For this reason vegan diets deprived from animal foods 
should not be advised to women who have suffered from 
breast cancer. The consumption of meat, fish, poultry and 
other animal foods cooked at a high temperature should also 
not be recommended as we have seen elsewhere in the 
chapter on Macronutrients, subchapter on 'Unhealthy Fats'. 
 

Concerns about consuming red meat? 
 
The consumption of red meat may significantly increase the 
risk of dying by coronary heart disease. A 44 % higher risk of 
dying has been reported when protein was given to replace 
carbohydrate foods per 1,000 kcal (4.2 MJ) servings. It is 
likely that the high temperature at which red meat is usually 
cooked and consumed and that makes the meat toxic with 
burned fat and protein is responsible for most if not all of this 
adverse effect on longevity. Read the chapter on 
Macronutrients, subchapter on 'Unhealthy Fats' for more 
information on the adverse health effects of red meat. Very 
old people with chronic disease in particular do better when 
they avoid eating red meat. In a study with elderly people 
who suffer from a chronic disease had a 10-fold lower risk of 
dying if their diet was low in meat! The explanation that red 
meat is toxic because of its modified fats and proteins by the 
high temperature cooking may be valid here too24. 
 
 
Avoid Milk Products 
 
Avoid milk and other dairy products to prevent and survive 
cardiovascular disease 
 
If we do not want to die from cardiovascular disease, we 
should not consume milk and other dairy products. 
Scientific research has shown that people who regularly eat 
dairy products may die easier from coronary heart disease 
and other types of cardiovascular disease. A significantly 
41% higher risk of dying from cardiovascular disease was 
reported when protein was replaced by carbohydrate foods 
per 1,000 kcal (4.2 MJ) servings. Consequently, long-term 
adherence to high protein diets consisting of milk-derived 
products such as cheese or yogurt eating or milk powder 
consumption by body-builders may have potentially adverse 
health consequences28. Read the chapter on 
Macronutrients, subchapter on 'Unhealthy Proteins for more 
information on the adverse health effects of milk products. 
 
The risk of dying by ischemic heart disease29-30-in particular 
in postmenopausal women28, increases at higher intakes of 
milk and related products29. 
 
Avoid milk and other dairy products to prevent and survive 
cancer 
 
Avoid milk and other dairy products to avoid dying from 
cancer. People who regularly consume dairy products are at 
a statistically significant higher risk of dying from colon 
cancer31 and prostate cancer32. The risk of fatal prostate 
cancer is more than twofold higher in men who drink three 
glasses of milk or more per day33-34. In one cohort study, 
there was no significant increase associated with the 
consumption of one glass of whole milk or more35, but the 
discordance may be due to the fact that the frequency of 
overall prostate cancer was measured and not that of the 
dangerous and fatal form of prostate cancer. Further, the 
researchers did not check for a mortality differences 
between lower and higher intakes of milk products. 
 
An exception: Malnourished and elderly persons may live 
longer by consuming milk products 
 
The consumption of dairy products may be healthy for very 
old people as it may partially correct the insufficient protein 
intake that is often observed in these people. 
Very old persons often have too low protein intake. This may 
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explain why in some regions the belief is high that 
consumption of milk and in particular yogurt is associated 
with longevity24. 
 
 
Consume Fruits and Vegetables 
 
Consume fruits and in particular citrus fruits to extend life 
 
The intake of fruit in general36 and citrus fruits37 such as 
lemon and grapefruit in particular has been shown to lowers 
the overall mortality by -22% and-48% respectively. 
 
Citrus fruits such as lemon and grapefruits appear are good 
fruits to help us live longer. A five-year cohort study among 
162 self-sufficient residents in a public home for elderly 
showed that the seniors who ate citrus fruits twice or more 
per week had twice a lower risk of dying than those with a 
citrus food intake of less than once a week (figure 1)24. 
 

 
 
Consume vegetables and in particular cruciferous 
vegetables and carrots in particular to extend life 
 
For vegetables, it seems that cruciferous vegetables have 
more potent life-extension effects than other vegetables. A -
26% lower mortality rate was found in people with regularly 
consume cruciferous vegetables (highest quintile versus 
lowest quintile of intake)38. 
 
Elderly men who regularly eat carrots, a primary source of 
alpha- and beta-carotene, have -17% less risk of dying from 
cardiovascular disease39. 
 
Consume fruit and vegetables to prevent and survive 
cardiovascular disease 
 
The Mediterranean diet rich in fruit and vegetables has 
consistently been shown to reduce coronary heart disease 
mortality. The reduction in coronary disease mortality with a 
Mediterranean varies from 27% to 33%40-41. For sudden 
cardiac death, it is approximately -45%42. 
 
A high fruit and vegetable intake may reduce the 
cardiovascular mortality. 
 
The overall cardiovascular mortality is apparently more 
influenced by fruit intake than by vegetable intake. 
Fruits, and in particular berries and citrus fruits, seem to 
provide an excellent coronary artery protection. A Finnish 
study on a large population, Middle-aged men regularly 

eating berries and fruits in general showed a 41% less risk 
of dying by cardiovascular disease. Men who at more 
vegetables had 34% less risk of dying by cardiovascular 
disease than men with a low dietary intake of these foods 
(when the highest quintile of intake was compared with the 
lower quintile)43. 
 
Consume fruit and vegetables to prevent and survive cancer 
 
A high fruit and vegetable intake may reduce the cancer 
mortality. In several studies a high vegetable intake seems 
to be more efficient way to reduce the risk of dying from 
cancer mortality than fruit intake. Nevertheless, one study 
suggested the opposite. The almost daily intake of fruits 
modestly but significantly reduced with -12% the overall 
cancer mortality in 38,540 men and women survivors of the 
atomic bomb in Hiroshima and Nagasaki, while the almost 
daily intake of yellow vegetables did it by a near significant -
8%44. 
 
How much of these good carbs should we eat to reduce the 
risk of dying by cancer of any kind? At least more than 400 
grams of fruits and vegetables per day, a minimal amount 
that decreases the cancer mortality by 10%45. 
 
Consuming high amounts of fruits has been reported to 
reduce the risk of dying by prostate cancer by half (-54%) in 
Brazilian men, while it significantly reduced the mortality 
from stomach cancer by -62% in high fruit consumers46. In 
the same group of men a high vegetable intake reduced the 
risk of dying from prostate cancer by -33% and the death 
rate from stomach cancer by -28% in a near significant 
manner (p = 0.06) 47. 
 
 
Avoid Sugar, Sweet Foods and Soft Drinks 
 
Rodents that receive sugar die earlier 
 
Mice that receive drinking water containing sugar die sooner. 
Their life span is reduced with 8 to 10%48. 
Another experiment with copper deficiency in rats confirmed 
sugar an important life-threatening food. 
Severe copper deficiency is not very life-threatening in rats 
when a normal diet is consumed. When next to the copper 
deficiency fructose- or sucrose- containing carbohydrates 
are supplemented about six to seven times more rats die, 
mainly by rupture of the apex region of the heart. Copper 
supplementation neutralizes the adverse effects of fructose 
and sucrose on lifespan. 
Physicians should check the copper level in the blood of 
patients who consume high amounts of sugar or sugar rich 
foods49-50. 
 
Humans who consume sugar may too die earlier 
 
Humans die easier from cardiovascular disease and cancer 
if they often consume sugar or sugar-rich foods51-53. This 
observation suggests that the overall life expectancy of 
frequent consumers of sugar-rich products is lower too. 
 
 
 
 
 
 
 
 



 

2 

disease mortality (less coronary disease, but not a lower 
mortality by coronary disease), nor any reduction in overall 
cardiovascular mortality21. 
 
Furthermore, heavy alcohol drinkers have a considerably 
higher global risk of dying. British male doctors, for example, 
who drink at least three or more glasses of wine or beer per 
day (more than 21 units a week) have an increasingly 
greater risk of dying. In this category, there is a U-shaped 
relationship between allcause mortality and the mean 
amount of alcohol drunk. 
The physicians who drank eight to 14 units per week, an 
average of one to two units a day, presented the lowest all-
cause mortality22. 
The British physicians died easier from typical 
alcoholaugmented causes of death such as cirrhosis, liver 
cancer, pharynx and larynx cancers, and injury motor vehicle 
accidents22. In fact, a high number of these physicians died 
every year from alcohol-related deaths: an average of 6.4% 
per year with a male-to-female ratio 2 to 1! Car-related 
accidents are by far the main cause of alcohol-related years 
of life lost in men (51%) and in women (56%)23. 
 
 
Coffee: Good for the Longevity of Very Old People? 
 
May coffee help very old persons to live a long life? In an 
Italian study on very old people, a high intake of espresso 
coffee was found to be associated with longevity in very old 
persons. This unexpected finding may possible be explained 
by the energy boost that coffee drinking provides for daily 
activities - it is known that being able to fulfil daily activities 
helps to live longer -and coffee's diuretic effect that helps 
elderly people whose kidney function is generally poor to 
better excrete into the urine toxins that come from the diet. 
 
 
Eat Protein-Rich Foods 
 
Eat animal foods to become a centenarian 
 
A regular intake of animal foods rich in protein seems 
essential to live longer as the longest living humans, the 
centenarians, are never to our knowledge vegetarians, but 
eat fish, poultry and often meat. This is understandable as a 
vegan diet deprived of animal food produces deficiencies in 
B vitamins, iron, zinc, vitamin A, (essential) amino acids and 
fat25. 
 
Longer lifespans in patients who eat more protein 
 
People who regularly consume foods rich in high quality 
protein may live longer. A life prolongation of two to six 
years, especially in people with illness, appears to be 
possible by increasing the consumption of proteins. 
People with low blood levels of (total) protein and albumin, 
which reflect protein intake, have a 10 to 30% higher risk of 
dying, especially if they are suffering from a disease26-27. 
The mortality rate of women sufferers of breast cancer who 
are in the higher tertile of protein intake are half of that of 
breast cancer patients in the lower tertile of protein intake28. 
For this reason vegan diets deprived from animal foods 
should not be advised to women who have suffered from 
breast cancer. The consumption of meat, fish, poultry and 
other animal foods cooked at a high temperature should also 
not be recommended as we have seen elsewhere in the 
chapter on Macronutrients, subchapter on 'Unhealthy Fats'. 
 

Concerns about consuming red meat? 
 
The consumption of red meat may significantly increase the 
risk of dying by coronary heart disease. A 44 % higher risk of 
dying has been reported when protein was given to replace 
carbohydrate foods per 1,000 kcal (4.2 MJ) servings. It is 
likely that the high temperature at which red meat is usually 
cooked and consumed and that makes the meat toxic with 
burned fat and protein is responsible for most if not all of this 
adverse effect on longevity. Read the chapter on 
Macronutrients, subchapter on 'Unhealthy Fats' for more 
information on the adverse health effects of red meat. Very 
old people with chronic disease in particular do better when 
they avoid eating red meat. In a study with elderly people 
who suffer from a chronic disease had a 10-fold lower risk of 
dying if their diet was low in meat! The explanation that red 
meat is toxic because of its modified fats and proteins by the 
high temperature cooking may be valid here too24. 
 
 
Avoid Milk Products 
 
Avoid milk and other dairy products to prevent and survive 
cardiovascular disease 
 
If we do not want to die from cardiovascular disease, we 
should not consume milk and other dairy products. 
Scientific research has shown that people who regularly eat 
dairy products may die easier from coronary heart disease 
and other types of cardiovascular disease. A significantly 
41% higher risk of dying from cardiovascular disease was 
reported when protein was replaced by carbohydrate foods 
per 1,000 kcal (4.2 MJ) servings. Consequently, long-term 
adherence to high protein diets consisting of milk-derived 
products such as cheese or yogurt eating or milk powder 
consumption by body-builders may have potentially adverse 
health consequences28. Read the chapter on 
Macronutrients, subchapter on 'Unhealthy Proteins for more 
information on the adverse health effects of milk products. 
 
The risk of dying by ischemic heart disease29-30-in particular 
in postmenopausal women28, increases at higher intakes of 
milk and related products29. 
 
Avoid milk and other dairy products to prevent and survive 
cancer 
 
Avoid milk and other dairy products to avoid dying from 
cancer. People who regularly consume dairy products are at 
a statistically significant higher risk of dying from colon 
cancer31 and prostate cancer32. The risk of fatal prostate 
cancer is more than twofold higher in men who drink three 
glasses of milk or more per day33-34. In one cohort study, 
there was no significant increase associated with the 
consumption of one glass of whole milk or more35, but the 
discordance may be due to the fact that the frequency of 
overall prostate cancer was measured and not that of the 
dangerous and fatal form of prostate cancer. Further, the 
researchers did not check for a mortality differences 
between lower and higher intakes of milk products. 
 
An exception: Malnourished and elderly persons may live 
longer by consuming milk products 
 
The consumption of dairy products may be healthy for very 
old people as it may partially correct the insufficient protein 
intake that is often observed in these people. 
Very old persons often have too low protein intake. This may 

 

3 

explain why in some regions the belief is high that 
consumption of milk and in particular yogurt is associated 
with longevity24. 
 
 
Consume Fruits and Vegetables 
 
Consume fruits and in particular citrus fruits to extend life 
 
The intake of fruit in general36 and citrus fruits37 such as 
lemon and grapefruit in particular has been shown to lowers 
the overall mortality by -22% and-48% respectively. 
 
Citrus fruits such as lemon and grapefruits appear are good 
fruits to help us live longer. A five-year cohort study among 
162 self-sufficient residents in a public home for elderly 
showed that the seniors who ate citrus fruits twice or more 
per week had twice a lower risk of dying than those with a 
citrus food intake of less than once a week (figure 1)24. 
 

 
 
Consume vegetables and in particular cruciferous 
vegetables and carrots in particular to extend life 
 
For vegetables, it seems that cruciferous vegetables have 
more potent life-extension effects than other vegetables. A -
26% lower mortality rate was found in people with regularly 
consume cruciferous vegetables (highest quintile versus 
lowest quintile of intake)38. 
 
Elderly men who regularly eat carrots, a primary source of 
alpha- and beta-carotene, have -17% less risk of dying from 
cardiovascular disease39. 
 
Consume fruit and vegetables to prevent and survive 
cardiovascular disease 
 
The Mediterranean diet rich in fruit and vegetables has 
consistently been shown to reduce coronary heart disease 
mortality. The reduction in coronary disease mortality with a 
Mediterranean varies from 27% to 33%40-41. For sudden 
cardiac death, it is approximately -45%42. 
 
A high fruit and vegetable intake may reduce the 
cardiovascular mortality. 
 
The overall cardiovascular mortality is apparently more 
influenced by fruit intake than by vegetable intake. 
Fruits, and in particular berries and citrus fruits, seem to 
provide an excellent coronary artery protection. A Finnish 
study on a large population, Middle-aged men regularly 

eating berries and fruits in general showed a 41% less risk 
of dying by cardiovascular disease. Men who at more 
vegetables had 34% less risk of dying by cardiovascular 
disease than men with a low dietary intake of these foods 
(when the highest quintile of intake was compared with the 
lower quintile)43. 
 
Consume fruit and vegetables to prevent and survive cancer 
 
A high fruit and vegetable intake may reduce the cancer 
mortality. In several studies a high vegetable intake seems 
to be more efficient way to reduce the risk of dying from 
cancer mortality than fruit intake. Nevertheless, one study 
suggested the opposite. The almost daily intake of fruits 
modestly but significantly reduced with -12% the overall 
cancer mortality in 38,540 men and women survivors of the 
atomic bomb in Hiroshima and Nagasaki, while the almost 
daily intake of yellow vegetables did it by a near significant -
8%44. 
 
How much of these good carbs should we eat to reduce the 
risk of dying by cancer of any kind? At least more than 400 
grams of fruits and vegetables per day, a minimal amount 
that decreases the cancer mortality by 10%45. 
 
Consuming high amounts of fruits has been reported to 
reduce the risk of dying by prostate cancer by half (-54%) in 
Brazilian men, while it significantly reduced the mortality 
from stomach cancer by -62% in high fruit consumers46. In 
the same group of men a high vegetable intake reduced the 
risk of dying from prostate cancer by -33% and the death 
rate from stomach cancer by -28% in a near significant 
manner (p = 0.06) 47. 
 
 
Avoid Sugar, Sweet Foods and Soft Drinks 
 
Rodents that receive sugar die earlier 
 
Mice that receive drinking water containing sugar die sooner. 
Their life span is reduced with 8 to 10%48. 
Another experiment with copper deficiency in rats confirmed 
sugar an important life-threatening food. 
Severe copper deficiency is not very life-threatening in rats 
when a normal diet is consumed. When next to the copper 
deficiency fructose- or sucrose- containing carbohydrates 
are supplemented about six to seven times more rats die, 
mainly by rupture of the apex region of the heart. Copper 
supplementation neutralizes the adverse effects of fructose 
and sucrose on lifespan. 
Physicians should check the copper level in the blood of 
patients who consume high amounts of sugar or sugar rich 
foods49-50. 
 
Humans who consume sugar may too die earlier 
 
Humans die easier from cardiovascular disease and cancer 
if they often consume sugar or sugar-rich foods51-53. This 
observation suggests that the overall life expectancy of 
frequent consumers of sugar-rich products is lower too. 
 
 
 
 
 
 
 
 



 

4 

Consume Foods Rich in Healthy Fats: Omega-3 
Polyunsaturated Fatty Acids 
 
Consume foods rich in polyunsaturated fats to prevent and 
survive longer cardiovascular disease 
 
People who take foods rich in polyunsaturated fats have less 
risk of dying from cardiovascular disease. Several studies 
have linked the consumption of fish that is naturally rich in 
polyunsaturated fatty acids, in particular of the omega-3 
type, to a lower incidence of cardiovascular disease mortality 
(figure 2). 
 

 
 
A lower risk of coronary heart disease is found in the Nurses' 
Health study, for instance, when the amount of 
polyunsaturated fats is above average in comparison to the 
amount of saturated fats in the diet54. 
People with high serum levels of omega-3 polyunsaturated 
fatty acids, levels that are within the higher tertile of 
polyunsaturated fat to saturated fat ratios, have three times 
more chances of not dying from cardiovascular disease than 
persons in the lowest tertile. 
Chances are even better (5.6 times!) for patients with chest 
pain and a high ratio. The serum level of lipoprotein A, a 
level that is associated with more cardiovascular disease is 
also less than the half (2.5 times less) in these individuals55. 
 
It is particularly the consumption of high levels of 
polyunsaturated fatty acids of the omega-3 type in the diet 
that reduces the risk of dying from fatal and nonfatal 
myocardial infarction222. 
 
Consume sufficient amounts of (healthy) fat to live longer, 
also valid advice if you are a cancer patient 
 
Consuming foods rich in fat may help us to live longer. In a 
Dutch cohort of 12,866 men aged 35-57 years, the overall 
cancer mortality was surprisingly higher in those who 
followed a disease risk reduction program that included a 
reduced fat consumption next to other strategies such as 
stopping smoking and taking drugs for high blood pressure 
when the blood pressure was higher.340. 
A low fat diet may - as much as a high fat diet - cause a 
breast cancer patient to die prematurely. In breast cancer 
patients, the mortality rate is approximately 30% lower in 
women who have an average consumption of fat in 
comparison with women in the upper and lower tertiles of fat 
intake341. 
 
 

Micronutrient Interventions to Prolong Life 
 
Micronutrients play an interesting and possibly crucial role 
for longevity. 
 
 
Multivitamin Preparations 
 
Multivitamin preparations may help men more than women 
to live longer 
 
The regular intake of vitamin associations may help us to 
live longer. In a large prospective French study, middleaged 
men (initially aged 45 to 60 years), not women, had a 
significant -37% lower overall death rate at the end of the 
study thanks to the intake of a preparation containing 100 
mg of vitamin C, 30 mg of vitamin E and 100 μg of beta-
carotene/day (figure 3)59. The reason why women may not 
have had any life span benefits from taking the same vitamin 
association is possibly due to their diet that often contains 
more fruits and vegetables - foods richer in the nutrients of 
the vitamin association than the diet of men. The nutritional 
richer diet may explain why the preparation that contains a 
relatively low dose in these nutrients did not make the 
difference, while in contrast French men may have benefited 
much more of the multivitamin preparation because their diet 
made of more meat and less fruits and vegetables is poorer 
in these nutrients. 

 
 
 
What type of disease may benefit the most from the use of 
multivitamin preparations? Apparently, cardiovascular and 
cerebrovascular diseases benefit from regular multivitamin 
supplementation. Indeed, in another large prospective study, 
users of multivitamins containing vitamin A, vitamin C or 
vitamin E had a significantly -15% lower risk of dying from 
heart and blood vessel disease and stroke60. 
 
Greater survival in lung cancer patients who take 
multivitamin preparations 
 
People with aggressive cancer may survive their cancer far 
longer by regular intake of a multivitamin preparation. 
Patients with non-small cell lung cancer were reported to live 
almost four times longer after surgery if they took a 
multivitamin preparation. The median survival rate was 41 
months in multivitamin users, while that of those who did not 
take any multivitamin preparation was only 11 months61. 
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Minerals 
 
Sodium 
 
High sodium diets may prolong life, especially in the case of 
cardiovascular disease 
 
We should revise our opinion on the health benefits of low 
sodium diets as well as we have to do it for low fat diets. 
Neither of the two seems to help us live longer, on the 
contrary! Alderman and his team at the Einstein College in 
New-York demonstrated the protective effects of sodium in 
general and for the heart in particular. They showed that in a 
large group of 11,346 US adults aged 25 to 75 years the 
25% highest sodium consumers had not only an -18% lower 
all-cause mortality rate, but benefited from also a -20 % 
lower cardiovascular mortality.62 
 
Sodium intake, but not too concentrated, may protect 
against death 
 
In fact, in the study by the Einstein College, dietary sodium 
intake was found to be significantly inversely associated with 
cardiovascular and all-cause mortalities. 
Thus, mortality was higher in people with the lowest sodium 
intake. However, in the same study, it was shown that in 
case people had a low calorie intake, salt became mildly 
toxic and mortalities slightly increased with a + 7% trend 
towards significance (p = 0.14)17. So, highly concentrated 
salted food should probably be avoided (figure 4).62 Salt 
should be found diluted in the food, not concentrated. 

 
Animal studies where high sodium diet prolongs life, while 
sodium-deficient diets shorten life 
 
Animal experiences further confirm the importance of 
sodium for longevity. In chicks without disease, for example, 
a diet fourfold lower in sodium clearly made many chicks die 
earlier. Sodium is the main mineral in the blood to help 
animals as humans keep their blood pressure at an 
adequate level, assuring in this way the supply of enough 
blood, oxygen and nutrients, to the tissues. A deficiency in 
sodium may markedly reduce the blood and thus nutrient 
and oxygen supply to the tissues.63 
 
Mice may live longer if they are put on a high sodium diet. 
Researchers observed that mice on a high sodium diet (24. 
60 mEq Na: 1.45% NaCl) had a longer life span than mice 
with a medium or low sodium diet, again an indication that 
humans might need to introduce a sufficient amount of salt 
(sodium) into their diet to live longer.64 

 
Avoid taking too high amounts of dietary sodium 
 
However, the information on sodium is controversial and 
provides mixed feelings. The intake of very low as well as 
high amounts of salt in the diet should apparently not be 
recommended. In Finland, for example, each hundred 
millimoles increase in the 24 hour urinary sodium excretion, 
a reflection of dietary sodium intake, was found to be 
associated with a 26% increase in allcause mortality16. In 
fact, in Finland most of the salt in the diet comes for the 
consumption of preserved, salted foods. The salt is used as 
a preservative. If the concentrations of salt are high enough 
in the salted meat or cheese, bacterial proliferation is halted. 
It is known that preserved foods are not as good for our 
health as fresh food. For example men who consume high 
amounts of preserved foods, including salted meat, have 
been found to have a seven-fold higher rate of prostate 
cancer. It would not be surprising that the Finnish study had 
one important bias that was disregarded: the intake of 
preserved foods, which might be the factor that is associated 
with an increase in mortality, and not the salt itself used as a 
preservative. 
Nevertheless, excessive amounts of salt in foods itself might 
be still harmful. Therefore, people should avoid consuming 
foods highly concentrated in salt. 
 
Higher serum sodium levels may prolong life in patients with 
liver insufficiency or heart failure 
 
A low serum sodium level is associated with a higher risk of 
dying in patients with liver insufficiency. Adding some 
kitchen salt (sodium) to foods may keep these patients alive, 
Biggins and colleagues found that patients with cirrhosis 
who had a low sodium level in the blood during three months 
of follow-up, a level below the 126 milli-Equivalents per liter, 
had a six to eight-fold higher risk of dying (figure 5)! 

The risk of dying was at its highest when the serum sodium 
level was low at the moment they were listed for a liver 
transplant.66 
 
Serum sodium Mortality 

135-145 mEq/L Normal risk of 95% of the 
population 

< or = 130 mEq/L 3x higher risk in cirrhotic 
patients 

< 125 mEq/L 6 to 8x higher risk in cirrhotic 
patients 

 



 

4 

Consume Foods Rich in Healthy Fats: Omega-3 
Polyunsaturated Fatty Acids 
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Another investigation showed that cirrhotic patients with a 
blood sodium level of 130 mEq per liter or below had a 3 
times greater mortality than patients with normal serum 
sodium levels. Each increase of one mEq per liter of the 
sodium level decreased the odds of dying by -5%. These 
findings suggest that patients with disease, in particular liver 
disease, must avoid salt-restricted diets.67 
 
For heart failure patients higher serum sodium levels may 
be life-saving contrary to the common belief that salt is bad 
for the heart. An investigation showed just the opposite: 
Heart failure patients benefit from higher serum sodium 
levels. They should avoid restricting (excessively) salt in 
their diet. Klein and colleagues showed that patients 
hospitalized for heart failure who had low serum sodium 
levels, which may reflect a low sodium intake, died twice as 
easy, suffering of a twofold higher mortality rate at the 
hospital and at 60 days after the begin of the hospitalization. 
In this study, the quartile of patients with the lowest serum 
sodium was compared to the quartile of highest levels.68 
 
 
Potassium 
 
Higher potassium levels prolongs life in humans and rats 
 
Potassium depletion increases the risk of dying in humans. 
People with predisposition to heart disease should in 
particular be careful to have enough potassium in the diet as 
potassium depletion is associated with an increase in 
sudden death69. Most cases of sudden death are due to 
cardiac arrest, the heart stopping to beat efficiently. 
 
Potassium depletion increases the risk of dying in rats. In 
one study, growing rats fed a diet that was severely 
impoverished in potassium during one month exhibited a 
two-fold (33 versus 17%) higher mortality rate than control 
rats with sufficient potassium.70 
 
The consumption of potassium-rich foods prolongs life in 
patients with stroke 
 
A 12 year follow-up study of 859 men and women aged 50 
to 79 years, showed a gender discrepancy. While men in the 
lowest tertile of potassium intake had 2.6 times higher 
mortality from stroke, women in the lowest tertile of 
potassium intake had a fivefold higher strokemortality than 
women in the highest or middle tertiles. 
Each 10 millimoles increase in daily potassium intake was 
associated with a 40% lower risk of dying from stroke (figure 
6).71 

 
Another investigation confirmed these findings for men, but 
paradoxically not in women in contrast with the previous 
study. Men in the lower tertile of potassium intake died 
easier. A racial difference in mortality rates was observed: 
White men had a 66% increase in strokemortality with the 
intake of moderately low potassium diet, while a low 
potassium intake by black men increased fourfold the risk of 
dying by stroke!72 
 
A high potassium diet may help rats survive stroke 
 
High potassium (2.1%) diets strongly reduce rises in blood 
pressure and the risk of dying from stroke in hypertensive 
rats that are prone to develop stroke. 
Similarly, medium-high (1.3%) levels of potassium in the diet 
significantly reduced blood pressure and stroke mortality but 
not nearly as much as the 2.1% potassium high diet. On the 
opposite side, high magnesium (0.26%) diets, unexpectedly, 
appeared in this experiment to increase stroke mortality and 
accelerate the rise of blood pressure in spontaneous 
hypertensive stroke prone rats.74 Possibly, the deleterious 
effect of magnesium is due to the increased excretion of 
potassium in the urine at high magnesium conditions. 
 
Potassium supplements may help survive myocardial 
infarction and cardiac failure in humans 
 
Singh and colleagues showed that potassium 
supplementation reduces in patients with acute myocardial 
infarction the risk of dying with a more than half (-56%) 
thanks to a drastic reduction of the number of adverse 
cardiac events and ventricular ectopias (figure 7)75. 

Dangers of high levels of potassium in smokers and patients 
with antihypertensive drugs 
 
Excessive serum levels of potassium in smokers and men 
taking antihypertensive drugs are associated with a greater 
risk of dying, in particular from death by causes other than 
cardiovascular disease. 
 
In a large sample of 7.636 middle-aged British men, men 
with high serum potassium levels equal to 5.2 moles per liter 
or more were found to die easier, with a 70% increase in risk 
of dying from all causes, and an 80% increase in risk of 
dying from cancer, including a 2.5-fold higher risk of dying 
from lung cancer. The higher mortality rate from 
cardiovascular and non-cardiovascular diseases at elevated 
serum potassium was seen only among current smokers 
and men taking regular antihypertensive medication, not in 
others.76 
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Magnesium 
 
Drinking magnesium-rich water may prolong life in general 
and help survive cardiovascular and stroke 
 
Drinking magnesium-rich water may delay overall, 
cardiovascular and cerebrovascular death. 
Several studies confirm that drinking water rich in 
magnesium may lower the risk of dying from cardiovascular 
diseases77. Only one study does not show any relationship 
between the two78. Men and women who live in cities where 
tap water is rich in magnesium (more than or equal to 8.3 
mg of magnesium per liter), for example, liver longer, having 
a significantly -7.6% lower risk of dying whatever the cause 
of death may be (figure 8)79. 
 

 
 
Similarly, people drinking magnesium-rich or magnesium-
poor drinking water, live longer. Their risk of dying from 
cerebrovascular diseases is -23% lower and from 
cardiovascular disease -8% lower (figure 9)77. 
 
 

 
 
Drinking magnesium-rich water may help reduce the risk of 
dying from stroke. For stroke, there is a similar protective 
relationship of magnesium. A statistical significant inverse 
relationship has thus been reported in Taiwan between 
levels of both magnesium and calcium and cerebrovascular 
mortality. For every one hundred milligrams per liter increase 
in magnesium levels in drinking water the standardized 
mortality ratio from stroke dropped by - 25%.80 

Low magnesium levels increase mortality from septic shock 
in rats, while magnesium therapy helps rats survive the 
infectious shock 
 
The longevity effects of magnesium extend also to infectious 
diseases. Magnesium replacement therapy provides a 
significant protection against endotoxin shock: three times 
more magnesium-supplemented rats survived an 
experimentally induced toxic shock than magnesium-
deficient rats. The lower magnesium levels were, the greater 
the risk of dying was. A strong association was discovered.81 
 
Magnesium therapy prolongs life in patients with coronary 
artery disease 
 
Magnesium supplements help patients survive a myocardial 
infarction. Acute magnesium supplementation during the first 
10 minutes or hours after a myocardial infarction lowers the 
mortality rate by approximately 40% (figure 10).82 
 
 
 

 
Magnesium supplements also help in preventing myocardial 
infarction by minimizing the adverse consequences of 
coronary disease. Supplementation with 365 mg of 
elemental magnesium administered daily in two divided 
doses for six months to patients with coronary artery 
disease, for instance, increased exercise tolerance and 
reduces by more than twofold (-62%) the occurrence of 
exercise-induced chest pain83. Providing magnesium to 
patients who just had suffered a myocardial infarction 
decreases cardiac adverse events by half (-49%, ventricular 
tachycardia and fibrillation, -58% cardiac arrest). It also 
reduces the number of supraventricular tachycardia 
episodes. The risk of dying in this investigation that showed 
these benefits of magnesium, showed that magnesium 
therapy substantially reduced mortality by -54%.84 
. 
Another investigation confirmed the helpful effect of 
magnesium in myocardial infarction. Patients with recent 
acute myocardial infarction who received intravenous 
magnesium infusion at small doses (20 mg or 8.1 mmol/day) 
immediately afterwards, had not only a marked reduction in 
mortality (more than twofold less: -56%), but also about half 
the complications, in particular less adverse cardiac events 
(-47%) and less ventricular ectopics (-62%). In the following 
two years, the beneficial effects of magnesium 
supplementation reduced to half the expected mortality 
(figure 3). 85 
Woods and colleagues obtained a -24% reduction in 28 day-
mortality with intravenous magnesium supplementation, as 
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sodium level decreased the odds of dying by -5%. These 
findings suggest that patients with disease, in particular liver 
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magnesium infusion at small doses (20 mg or 8.1 mmol/day) 
immediately afterwards, had not only a marked reduction in 
mortality (more than twofold less: -56%), but also about half 
the complications, in particular less adverse cardiac events 
(-47%) and less ventricular ectopics (-62%). In the following 
two years, the beneficial effects of magnesium 
supplementation reduced to half the expected mortality 
(figure 3). 85 
Woods and colleagues obtained a -24% reduction in 28 day-
mortality with intravenous magnesium supplementation, as 
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well as a -25% reduction in incidence of left ventricular 
failure in a randomized, double blind, placebo controlled 
study of 2316 patients with suspected acute myocardial 
infarction who received either intravenous magnesium 
sulphate (8 mmol or 2 grams of magnesium sulfate [= 197.2 
mg of elemental magnesium] over 5 min followed by 65 
mmol or 16,25 grams of magnesium sulphate [= 1.6 grams 
of elemental magnesium] or over 24 h) or physiological 
saline.86 
 
Magnesium therapy saves pregnant women with 
preeclampsia from dying 
 
Magnesium supplementation reduces also mortality in 
pregnant women, in particular eclampsia low doses of 
magnesium sulfate has reduced the mortality rate from 16 to 
8 % (figure 11). The beneficial effects of magnesium are 
probably to the blood pressure-reducing and vasodilatatory 
effects of magnesium, which lowers the high blood pressure 
of preeclampsia and minimize its consequences.87 
 

 
 
Calcium 
 
A high calcium intake prolongs life 
 
The calcium intake can be measured by measuring the 
calcium excretion in the 24 hour urines. The more food 
people eat, the more calcium is excreted into the urine, 
because most foods contain calcium. Accordingly, the 
urinary calcium is a good parameter of the amount of foods 
people eat. A low calcium intake, reflected by a lower 
calcium excretion in the urine, is associated with a higher 
risk of dying. In areas of the Jinzu River basin in Japan, 
mortality rates tended to be greater in people who excrete 
poor quantities of calcium in the urine compared to high 
calcium excreting inhabitants.88 
 
Drinking water rich in calcium may help to live longer 
 
Drinking water rich in calcium may prevent patients from 
developing deadly (fatal) cardiovascular and 
cerebrovascular diseases and help heart patients survive 
cardiovascular disease longer. People living in cities where 
the drinking water is rich in calcium (above 94 mg per liter) 
have been reported to have a 10% lower risk of dying from 
cardiovascular diseases and a 14% reduction in 
cerebrovascular mortality than individuals living in cities with 
water low in calcium (figure 5).77 
 
 

Dietary calcium and calcium supplements reduce coronary 
heart disease mortality 
 
Both calcium-rich foods and calcium supplements 
independently decrease the mortality rate from ischemic 
heart disease in postmenopausal women by 27 and 33 %; 
as shown in a prospective cohort study of 34,486 
postmenopausal women aged 55-69 years in Iowa - USA. 
The relative risk was 37% lower (0.63, 95% CI 0.40-0.98) for 
a diet rich in calcium but with no intake of calcium 
supplements and 34% lower (0.66, 95% CI 0.36-1.23) for a 
regular intake of calcium supplements in the presence of diet 
poor in calcium.89 
 
Higher ionized calcium in the serum prolong life in critically ill 
patients 
 
A low ionized calcium in the serum increase the risk of dying 
in critically ill patients. Calcium supplements may be helpful 
in patients with cardiovascular disease in a way similar to 
magnesium. A low serum level of ionized calcium is even an 
early predictor of imminent mortality in critically-ill surgical 
patients. Surviving patients have a significantly higher serum 
level of ionized calcium than the level checked before death 
in patients who are going to die.90 
 
Water-Soluble Vitamins 
 
Folic Acid 
 
Higher serum folate levels may help cancer patients live 
longer 
 
Folic acid may help cancer patients, not healthy persons91, 
to live longer. In an oncological unit, a trend (that 
approached statistical significance) toward longterm survival 
was seen among patients with non-small cell lung cancer 
who had a higher serum level of folic acid.92 
 
High serum folate levels may help survive prostate cancers 
too. The death risk by prostate cancer is higher in men with 
decreased serum folate levels. Each 2 micrograms per liter 
decrease in folic acid, increases the risk of dying from 
prostate cancer by + 56%. Men whose folic acid levels are in 
the lowest quartile are 5 times more likely to die from 
prostate cancer than men with folic acid levels in the upper 
quartile.93 Nevertheless what is true for some cancer 
patients, does not seem to be true for healthy people 
(without disease). There is no difference in dying was noted 
in two large scale studies between people with a high folic 
acid level: and people with low levels.91 
 
The intake of foods rich in folic acid and folic acid 
supplements may modestly help patients with disease to live 
longer 
 
A slight -3 to -7%.reduction in mortality rate is observed 
among patients with coronary heart disease (who underwent 
coronary angiography) when foods fortified in folic acid are 
taken.94 
This finding is also confirmed by another study where the 
intake of foods high in folic acid were was to reduce the risk 
of dying from coronary heart dsiease by -5% in women and 
even more strongly in men by -17%.95 
 
Both foods rich in folic acid and supplements also improve 
the survival of women with breast cancer. 
Women with breast cancer and total folic acid intake (food + 
supplements) in the highest tertile have 12% less risk of 
dying than women in the lowest tertile of folate intake.96 
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Infants with gross neurological abnormalities such as spina 
bifida or encephalocele are at high risk of dying during the 
first year of their life. The administration of folic acid 
supplements during the first year of their life seems to help, 
but very little. Once study found a very small, statistically 
nonsignificant, 2 to 4% increase in survival rate.97 
 
Studies with no effect of folic acid on lifespan in patients 
 
Folic acid treatments may, but do not always improve 
lifespan. A high dose of folic acid (15 mg per day) 
administered during more than three years did not reduce 
the cardiovascular mortality in patients with chronic renal 
failure for example.98 Neither did a combination of folic acid 
with vitamin B6 and B 12 during more than seven years 
reduce the risk of dying by cardiovascular disease among 
US health professionals aged 42 years or older.99 So neither 
did the use of a combination of 12.5 mg of iron and 50 mcg 
of folic acid daily reduce the risk of death in very young 
children up to age 36 months.100 
 
Folic acid treatment may prolong lifespan of mice 
 
Methylenetetrahydrofolate, the active form of folic acid 
seems to be more efficient than folic acid to improve 
lifespan. Pregnant mice with a severe deficiency in 
methylenetetrahydrofolate delivered many dead pups. 
Interestingly, the survival rate of the pups was found to be 
greatly enhanced by the supplementation with 
methylenetetrahydrofolate (64%), but not with folic acid.101 
 
 
Vitamin B6 
 
Vitamin B6 intake may prevent and help to survive stroke 
 
Vitamin B6 intake may reduce the risk of dying from stroke. 
A study on the dietary intake of vitamin B6 in more than 
21,000 US households showed that the higher the intake of 
vitamin B6 the more people were (significantly) protected 
against dying from cerebrovascular disease.95 
 
 
 
Vitamin B12 
 
Vitamin B12 may decrease the risk of dying in general 
 
The same above-mentioned study on the dietary intake of 
vitamin B6 in more than 21,000 US households showed that 
taking vitamin B12 significantly protected against death from 
all causes (-14% in women and -26% in men), but not from 
cerebrovascular disease.95 
 
Higher B12 levels in alcoholics associated with higher 
mortality 
 
Patients with alcoholic liver disease with high plasma vitamin 
B12 levels above the 800 picograms per milliliter die easier. 
The high vitamin B12 level are not a cause, but a 
consequence and indicator of severe liver damage. As the 
vitamin B12 cannot accumulate in the very sick liver of these 
patients - its normal place - it accumulates in the blood.102 
 
 
 
Vitamin C 
 
High serum vitamin C levels prolong life in elderly persons 

 
Low serum vitamin C levels in elderly persons increase the 
risk of dying. Prospective studies showed that people with a 
serum vitamin C level above the 66 μmol per liter, a level in 
the highest quintile of the population levels, had 
approximately twice less risk of dying than people with 
serum vitamin C below the 17 μmol per liter, levels found in 
the lowest population quintile. This indicates that vitamin C 
may help living longer (figure 12).103 
 

 
 
Not all studies show a significant beneficial effect of vitamin 
C levels on the global risk of dying (all-cause mortality)104, 
but some did105 in fact, most, but not all studies, show 
significant protective effects of high vitamin C levels against 
the risk of dying from diseases such as cardiovascular 
disease104 and cancer105. 
 
Longevity and mortality threshold levels for vitamin C  
 
Khaw and colleagues found that the plasma ascorbic acid 
concentration was inversely related to the mortality rate from 
all-causes, and from cardiovascular disease and in particular 
from ischaemic heart disease in men and women. The risk 
of dying in the top ascorbic acid quintile was about half the 
risk in the lowest quintile (p<0.0001). 
The relation with mortality was continuous through the whole 
distribution of ascorbic acid concentrations. A 20 micromoles 
per liter rise in plasma ascorbic acid concentration, 
equivalent to about 50 g per day increase in fruit and 
vegetable intake, was associated with about a -20% 
reduction in risk of all-cause mortality (p<0.0001), 
independent of age, systolic blood pressure, blood 
cholesterol, cigarette smoking habit, diabetes, and 
supplement use. Ascorbic acid was inversely related to 
cancer mortality in men but not in women.106 
To avoid dying young, vitamin C levels in adults should 
exceed the 73.8 micromoles per liter (about 1.33 
milligrams per 100 milliliter), a level well within the 
reference range of 23 to 85 micromoles per liter (or 0.4 to 
1.5 milligrams per 100 milliliter) for serum vitamin C. 
Levels of vitamin C below the 28.4 micromoles per liter, a 
level that may be found in 25% of the US population (lowest 
quartile), have 57% more risk of dying from all causes and 
62% more risk of dying from cancer than individuals above 
the 73.8 micromoles per liter.).105 
Levels of vitamin C below the 22.7 μmol/l have also been 
reported to be related to a higher risk of dying from ischemic 
heart disease and stroke.107 This observation confirms the 
findings of another study that people with serum vitamin C 
levels below the 23 μmol/l or 0.4 mg/dl face significantly 
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well as a -25% reduction in incidence of left ventricular 
failure in a randomized, double blind, placebo controlled 
study of 2316 patients with suspected acute myocardial 
infarction who received either intravenous magnesium 
sulphate (8 mmol or 2 grams of magnesium sulfate [= 197.2 
mg of elemental magnesium] over 5 min followed by 65 
mmol or 16,25 grams of magnesium sulphate [= 1.6 grams 
of elemental magnesium] or over 24 h) or physiological 
saline.86 
 
Magnesium therapy saves pregnant women with 
preeclampsia from dying 
 
Magnesium supplementation reduces also mortality in 
pregnant women, in particular eclampsia low doses of 
magnesium sulfate has reduced the mortality rate from 16 to 
8 % (figure 11). The beneficial effects of magnesium are 
probably to the blood pressure-reducing and vasodilatatory 
effects of magnesium, which lowers the high blood pressure 
of preeclampsia and minimize its consequences.87 
 

 
 
Calcium 
 
A high calcium intake prolongs life 
 
The calcium intake can be measured by measuring the 
calcium excretion in the 24 hour urines. The more food 
people eat, the more calcium is excreted into the urine, 
because most foods contain calcium. Accordingly, the 
urinary calcium is a good parameter of the amount of foods 
people eat. A low calcium intake, reflected by a lower 
calcium excretion in the urine, is associated with a higher 
risk of dying. In areas of the Jinzu River basin in Japan, 
mortality rates tended to be greater in people who excrete 
poor quantities of calcium in the urine compared to high 
calcium excreting inhabitants.88 
 
Drinking water rich in calcium may help to live longer 
 
Drinking water rich in calcium may prevent patients from 
developing deadly (fatal) cardiovascular and 
cerebrovascular diseases and help heart patients survive 
cardiovascular disease longer. People living in cities where 
the drinking water is rich in calcium (above 94 mg per liter) 
have been reported to have a 10% lower risk of dying from 
cardiovascular diseases and a 14% reduction in 
cerebrovascular mortality than individuals living in cities with 
water low in calcium (figure 5).77 
 
 

Dietary calcium and calcium supplements reduce coronary 
heart disease mortality 
 
Both calcium-rich foods and calcium supplements 
independently decrease the mortality rate from ischemic 
heart disease in postmenopausal women by 27 and 33 %; 
as shown in a prospective cohort study of 34,486 
postmenopausal women aged 55-69 years in Iowa - USA. 
The relative risk was 37% lower (0.63, 95% CI 0.40-0.98) for 
a diet rich in calcium but with no intake of calcium 
supplements and 34% lower (0.66, 95% CI 0.36-1.23) for a 
regular intake of calcium supplements in the presence of diet 
poor in calcium.89 
 
Higher ionized calcium in the serum prolong life in critically ill 
patients 
 
A low ionized calcium in the serum increase the risk of dying 
in critically ill patients. Calcium supplements may be helpful 
in patients with cardiovascular disease in a way similar to 
magnesium. A low serum level of ionized calcium is even an 
early predictor of imminent mortality in critically-ill surgical 
patients. Surviving patients have a significantly higher serum 
level of ionized calcium than the level checked before death 
in patients who are going to die.90 
 
Water-Soluble Vitamins 
 
Folic Acid 
 
Higher serum folate levels may help cancer patients live 
longer 
 
Folic acid may help cancer patients, not healthy persons91, 
to live longer. In an oncological unit, a trend (that 
approached statistical significance) toward longterm survival 
was seen among patients with non-small cell lung cancer 
who had a higher serum level of folic acid.92 
 
High serum folate levels may help survive prostate cancers 
too. The death risk by prostate cancer is higher in men with 
decreased serum folate levels. Each 2 micrograms per liter 
decrease in folic acid, increases the risk of dying from 
prostate cancer by + 56%. Men whose folic acid levels are in 
the lowest quartile are 5 times more likely to die from 
prostate cancer than men with folic acid levels in the upper 
quartile.93 Nevertheless what is true for some cancer 
patients, does not seem to be true for healthy people 
(without disease). There is no difference in dying was noted 
in two large scale studies between people with a high folic 
acid level: and people with low levels.91 
 
The intake of foods rich in folic acid and folic acid 
supplements may modestly help patients with disease to live 
longer 
 
A slight -3 to -7%.reduction in mortality rate is observed 
among patients with coronary heart disease (who underwent 
coronary angiography) when foods fortified in folic acid are 
taken.94 
This finding is also confirmed by another study where the 
intake of foods high in folic acid were was to reduce the risk 
of dying from coronary heart dsiease by -5% in women and 
even more strongly in men by -17%.95 
 
Both foods rich in folic acid and supplements also improve 
the survival of women with breast cancer. 
Women with breast cancer and total folic acid intake (food + 
supplements) in the highest tertile have 12% less risk of 
dying than women in the lowest tertile of folate intake.96 
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Infants with gross neurological abnormalities such as spina 
bifida or encephalocele are at high risk of dying during the 
first year of their life. The administration of folic acid 
supplements during the first year of their life seems to help, 
but very little. Once study found a very small, statistically 
nonsignificant, 2 to 4% increase in survival rate.97 
 
Studies with no effect of folic acid on lifespan in patients 
 
Folic acid treatments may, but do not always improve 
lifespan. A high dose of folic acid (15 mg per day) 
administered during more than three years did not reduce 
the cardiovascular mortality in patients with chronic renal 
failure for example.98 Neither did a combination of folic acid 
with vitamin B6 and B 12 during more than seven years 
reduce the risk of dying by cardiovascular disease among 
US health professionals aged 42 years or older.99 So neither 
did the use of a combination of 12.5 mg of iron and 50 mcg 
of folic acid daily reduce the risk of death in very young 
children up to age 36 months.100 
 
Folic acid treatment may prolong lifespan of mice 
 
Methylenetetrahydrofolate, the active form of folic acid 
seems to be more efficient than folic acid to improve 
lifespan. Pregnant mice with a severe deficiency in 
methylenetetrahydrofolate delivered many dead pups. 
Interestingly, the survival rate of the pups was found to be 
greatly enhanced by the supplementation with 
methylenetetrahydrofolate (64%), but not with folic acid.101 
 
 
Vitamin B6 
 
Vitamin B6 intake may prevent and help to survive stroke 
 
Vitamin B6 intake may reduce the risk of dying from stroke. 
A study on the dietary intake of vitamin B6 in more than 
21,000 US households showed that the higher the intake of 
vitamin B6 the more people were (significantly) protected 
against dying from cerebrovascular disease.95 
 
 
 
Vitamin B12 
 
Vitamin B12 may decrease the risk of dying in general 
 
The same above-mentioned study on the dietary intake of 
vitamin B6 in more than 21,000 US households showed that 
taking vitamin B12 significantly protected against death from 
all causes (-14% in women and -26% in men), but not from 
cerebrovascular disease.95 
 
Higher B12 levels in alcoholics associated with higher 
mortality 
 
Patients with alcoholic liver disease with high plasma vitamin 
B12 levels above the 800 picograms per milliliter die easier. 
The high vitamin B12 level are not a cause, but a 
consequence and indicator of severe liver damage. As the 
vitamin B12 cannot accumulate in the very sick liver of these 
patients - its normal place - it accumulates in the blood.102 
 
 
 
Vitamin C 
 
High serum vitamin C levels prolong life in elderly persons 

 
Low serum vitamin C levels in elderly persons increase the 
risk of dying. Prospective studies showed that people with a 
serum vitamin C level above the 66 μmol per liter, a level in 
the highest quintile of the population levels, had 
approximately twice less risk of dying than people with 
serum vitamin C below the 17 μmol per liter, levels found in 
the lowest population quintile. This indicates that vitamin C 
may help living longer (figure 12).103 
 

 
 
Not all studies show a significant beneficial effect of vitamin 
C levels on the global risk of dying (all-cause mortality)104, 
but some did105 in fact, most, but not all studies, show 
significant protective effects of high vitamin C levels against 
the risk of dying from diseases such as cardiovascular 
disease104 and cancer105. 
 
Longevity and mortality threshold levels for vitamin C  
 
Khaw and colleagues found that the plasma ascorbic acid 
concentration was inversely related to the mortality rate from 
all-causes, and from cardiovascular disease and in particular 
from ischaemic heart disease in men and women. The risk 
of dying in the top ascorbic acid quintile was about half the 
risk in the lowest quintile (p<0.0001). 
The relation with mortality was continuous through the whole 
distribution of ascorbic acid concentrations. A 20 micromoles 
per liter rise in plasma ascorbic acid concentration, 
equivalent to about 50 g per day increase in fruit and 
vegetable intake, was associated with about a -20% 
reduction in risk of all-cause mortality (p<0.0001), 
independent of age, systolic blood pressure, blood 
cholesterol, cigarette smoking habit, diabetes, and 
supplement use. Ascorbic acid was inversely related to 
cancer mortality in men but not in women.106 
To avoid dying young, vitamin C levels in adults should 
exceed the 73.8 micromoles per liter (about 1.33 
milligrams per 100 milliliter), a level well within the 
reference range of 23 to 85 micromoles per liter (or 0.4 to 
1.5 milligrams per 100 milliliter) for serum vitamin C. 
Levels of vitamin C below the 28.4 micromoles per liter, a 
level that may be found in 25% of the US population (lowest 
quartile), have 57% more risk of dying from all causes and 
62% more risk of dying from cancer than individuals above 
the 73.8 micromoles per liter.).105 
Levels of vitamin C below the 22.7 μmol/l have also been 
reported to be related to a higher risk of dying from ischemic 
heart disease and stroke.107 This observation confirms the 
findings of another study that people with serum vitamin C 
levels below the 23 μmol/l or 0.4 mg/dl face significantly 
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increased risks of dying from ischemic heart disease, even 
after adjustment with classical risk factors and vitamin E.108 
In order to avoid dying from cardiovascular disease, vitamin 
C levels in hemodialysis patients should be above the 60 
μmol per liter (about 1.1 mg per 100ml). 
Levels of vitamin C between 32 and 60 μmol/l (0.58 - 1.08 
mg/dl) are associated with a threefold l(2.89) greater 
likelihood of dying from cardiovascular disease, while the 
risk of cardiovascular death is at levels below the 32 μmol/l 
nearly 4 times (3.79) greater.104 
 
The intake of vitamin C-rich foods may lower the mortality 
rate by coronary heart disease 
 
People with high dietary intake of vitamin C-rich foods on the 
other hand have less risk of dying from coronary disease (-
30% and all causes of dying (-31%).109 
A lower risk of dying from breast cancer was found in people 
in the highest quartiles of intake vitamin C-rich foods (hazard 
ratio = 0.43; 95% CI: 0.21-0.86). Vitamin C showed a 
significant dose-response relationship (P for trend, < or = 
.05).110 
 
The consumption of foods rich in vitamin C may not reduce 
influence longevity 
 
The consumption of foods rich in vitamin C that provide of 
250 mg per day or more of vitamin C, which is a higher 
amount than the FDA recommended daily allowance, did not 
appear to significantly reduce the risk of dying in a group of 
3119 'healthy' adults in California.111 
 
Vitamin C supplementation may prolong life in men more 
than in women 
 
Vitamin C supplementation seems to be more efficient in 
men than in women. A study of 11,348 noninstitutionalized 
U.S. adults aged 25 to 74 years followed up during 14 to 18 
years showed that the mortality ratio (SMR) for all causes of 
death strongly declined in men with increasing vitamin C 
intake was, while it did this only weakly in women. Mortality 
rate decreased for men with highest vitamin C intake with -
35% on the average, while in women 'only' 10%.112 
 
Regular intake of vitamin C supplements may lower the 
mortality in middle-aged and elderly persons and terminal 
cancer patients 
 
Taking a vitamin C supplement may reduce the risk of dying 
among middle-aged men. In a group of 763 middleaged 
men constituting 16 cohorts in 7 countries followed up 
during 25 years vitamin C intake was inversely associated 
with all-cause mortality.113 The longevity effects of vitmin C 
were further confirmed in another study, where residents of 
a public home for elderly with a high vitamin C intake were 
twice less likely to die than people with a low intake.24 
Also terminal cancer patients may live longer when they take 
large doses of vitamin C. In two Japanese studies on 
terminal cancer patients, survival times were respectively 
two and six times longer with the use of high doses of 
vitamin C compared to patients not taking any vitamin C 
supplement (figure 13).114 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
High doses of vitamin C prolong the survival of cancer 
patients 
 
The administration of very high doses of vitamin C to 
terminal cancer patients may considerably improve their 
prognosis and delay death. When in a trial 10 grams per 
day of vitamin C supplements were administered to 100 
terminal cancer patients as ascorbate as an adjuvant to their 
treatment, the number of patients survived the mean survival 
time was considerably greater, about 4.2 times longer 
(approximately 210 days of survival) than for the controls 
(1000 similar patients who survived only 50 days on the 
average). Death occurred in 90% of the ascorbate-treated 
patients at three times a slower rate than for the controls, 
while the other 10% of patients who took ascorbate became 
exceptional survivors with much greater survival times, 
averaging more than 20 times that of the controls. 22% of 
the ascorbate-treated patients survived more than one year 
after the date of untreatability (with a mean survival of 2.4 
years for this group), while this was only possible for 0.4% of 
the patients not taking vitamin C supplements.115 
 
Several studies have confirmed the efficacy of regular use of 
vitamin C to reduce the risk of dying of specific cancers such 
as: 

• stomach cancer (-32%), but only for vitamin C use 
of less than ten years duration, not for longer 
periods)116 

• bladder cancer (-40%), but only with vitamin C use 
for more than ten years, not for shorter periods)117 

• colorectal cancer before the age of 65, rectal 
cancer at any age (-52%) and with more than ten 
years of regular use (-60 %)117 

 
However, it is important to stress that the irregular intake of 
vitamin C or E supplements, even when used for long 
periods of time, has no beneficial effect on colorectal cancer 
mortality.117 
 
Amount of vitamin C necessary to make a difference in 
longevity 
 
In the fore-mentioned group of middle-aged men from 7 
countries, each 20 milligrams per day increase in vitamin C 
intake decreased by -12.4% the all-cause population 
mortality rate over a period of 25 years.113 
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A study where vitamin C did not seem to bet helpful to 
improve lifespan 
 
 
A Japanese study on hemodialysis patients did not show 
any beneficial effects of vitamin C on morbidity or mortality. 
On the contrary, a twofold higher level of oxalate - 
hyperoxalemia, an adverse effect - was noted in the vitamin 
C supplemented group compared to the non-supplemented 
group.118 
 
Vitamin C supplementation may prolong life in animals 
 
Mice that receive ascorbic acid (1,4 mg/kg body weight) in 
their drinking water, live longer. Their average life span 
increases by +8.6% (p < 0.05) to +20.4% compared to the 
average lifespan of control mice. The ascorbic acid-
supplemented mice weighed 6 to7% less than the controls. 
However, ascorbic acid supplementation had less of an 
impact on the maximum life span of mice: a modest +2.9% 
increase.119 
 
Vitamin C treatment may reduce the mortality rate caused by 
vitamin E and selenium deficiencies in ducks. A study 
showed that adding ascorbic acid to a diet deficient in 
vitamin E and selenium substantially lowered the associated 
mortality in growing ducks.120 
 
Vitamin C supplementation is not very helpful in emergency 
conditions in animals 
 
There are limits to vitamin C's beneficial effects on lifespan. 
In emergency situations such as hemorrhagic121 and septic 
shock122, vitamin C treatment does not make rats live longer. 
Nor does vitamin C influence the outcome of infectious 
shock in animals. On the other hand, vitamin E 
administration does efficiently help rats survive hemorrhagic 
and septic shock121-122 as we will see a later in this chapter. 
 
The simultaneous use of vitamin E and C supplements, not 
the single use of one of the two supplements, prolongs life in 
general, and in particular prevents and helps survive 
cardiovascular disease 
 
The simultaneous use of vitamins E and C during 9 years by 
more than 11,000 elderly persons lowered the mortality for 
all-causes with 42%, and in particular the coronary heart 
mortality with 53%. In this study, the use of either of the 
vitamin supplements alone was not efficient for longevity.123 
 
 
Vitamin A 
 
Supplements: Vitamin A supplementation may reduce 
mortality in children 
 
Vitamin A supplementation is crucial for many children in 
third world countries who suffer from malnutrition and do not 
get adequate amounts of vitamin A in the diet. For example 
among young children, aged 6 months to 5 years from 
Tanzania, the regular administration of a vitamin A 
supplement was reported to substantially reduce their risk of 
dying by approximately 50%. A vitamin A treatment is a 
particularly efficient way of reducing childhood mortality from 
diarrhea: -95%! 
 
 
 
 

The impact of retinol treatment is even more important in 
children with AIDS. The mortality for all causes and from 
AIDS drops down to approximately one third of the mortality 
of children not receiving a vitamin A supplement. It is worth 
mentioning that the study only examined children who had 
no clinical signs of vitamin A deficiency and that were not 
severely malnourished (figure 14).124 

 

 
Potential harm of vitamin A supplements associated to beta-
carotene supplements for lung cancer mortality 
 
A potential harm of vitamin A supplements combined with 
beta-carotene supplements with statistical increases in lung 
cancer incidence (+42%) and mortality (+75%) in people 
with risk factors for lung cancer (smoking and/or 
occupational exposure to asbestos) who took both 
supplements compared to placebo takers has been reported 
by Caraballoso and colleagues in a metaanalysis study. 
There was no effect on total cancer incidence, mortality or 
all-cause mortality. Neither was there any significant effect of 
any of the two supplements taken alone. Possibly, vitamin A 
supplements combined to beta-carotene supplements may 
become pro-oxidant rather than anti-oxidant in smokers and 
asbestos workers. The pro-oxidant action in these people 
with higher levels of free radicals may explain the increase in 
cancer mortality.125 
 
 
Carotenoids 
 
Beta-Carotene 
 
Elderly persons and cancer, cardiac or stroke patients with 
high serum carotenoid levels live longer 
 
Elderly people aged 65 or over with low serum levels of 
carotenoid of the 'oxygenated' type such as betacrypto-
xanthin, lutein, zeaxanthin, or with a low levels of the sum 
of these oxygenated carotenoid levels (levels in the lower 
tertile) are at an increased risk of dying from all causes 
(overall mortality) as observed in a large scale prospective 
study with a follow-up period of seven years compared to 
people with high levels of these carotenoids - levels in the 
highest tertile. The strongest increase in all-cause mortality 
risk was seen for betacryptoxanthin (+ 52 %, 95% CI: 1.00, 
2.32), lutein (+56%, 95% CI : 1.05, 2.31) and zeaxanthin 
(+32%, 95% CI: 0.89, 1.97) and their sum (oxygenated 
carotenoids: +73%, 95% CI: 1.12, 2.67). Tests for trend were 
significant (P < 0.05) for all-cause mortality risk and serum 
levels of total carotenoids, oxygenated carotenoids and 
beta-cryptoxanthin (figure 15).125 
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increased risks of dying from ischemic heart disease, even 
after adjustment with classical risk factors and vitamin E.108 
In order to avoid dying from cardiovascular disease, vitamin 
C levels in hemodialysis patients should be above the 60 
μmol per liter (about 1.1 mg per 100ml). 
Levels of vitamin C between 32 and 60 μmol/l (0.58 - 1.08 
mg/dl) are associated with a threefold l(2.89) greater 
likelihood of dying from cardiovascular disease, while the 
risk of cardiovascular death is at levels below the 32 μmol/l 
nearly 4 times (3.79) greater.104 
 
The intake of vitamin C-rich foods may lower the mortality 
rate by coronary heart disease 
 
People with high dietary intake of vitamin C-rich foods on the 
other hand have less risk of dying from coronary disease (-
30% and all causes of dying (-31%).109 
A lower risk of dying from breast cancer was found in people 
in the highest quartiles of intake vitamin C-rich foods (hazard 
ratio = 0.43; 95% CI: 0.21-0.86). Vitamin C showed a 
significant dose-response relationship (P for trend, < or = 
.05).110 
 
The consumption of foods rich in vitamin C may not reduce 
influence longevity 
 
The consumption of foods rich in vitamin C that provide of 
250 mg per day or more of vitamin C, which is a higher 
amount than the FDA recommended daily allowance, did not 
appear to significantly reduce the risk of dying in a group of 
3119 'healthy' adults in California.111 
 
Vitamin C supplementation may prolong life in men more 
than in women 
 
Vitamin C supplementation seems to be more efficient in 
men than in women. A study of 11,348 noninstitutionalized 
U.S. adults aged 25 to 74 years followed up during 14 to 18 
years showed that the mortality ratio (SMR) for all causes of 
death strongly declined in men with increasing vitamin C 
intake was, while it did this only weakly in women. Mortality 
rate decreased for men with highest vitamin C intake with -
35% on the average, while in women 'only' 10%.112 
 
Regular intake of vitamin C supplements may lower the 
mortality in middle-aged and elderly persons and terminal 
cancer patients 
 
Taking a vitamin C supplement may reduce the risk of dying 
among middle-aged men. In a group of 763 middleaged 
men constituting 16 cohorts in 7 countries followed up 
during 25 years vitamin C intake was inversely associated 
with all-cause mortality.113 The longevity effects of vitmin C 
were further confirmed in another study, where residents of 
a public home for elderly with a high vitamin C intake were 
twice less likely to die than people with a low intake.24 
Also terminal cancer patients may live longer when they take 
large doses of vitamin C. In two Japanese studies on 
terminal cancer patients, survival times were respectively 
two and six times longer with the use of high doses of 
vitamin C compared to patients not taking any vitamin C 
supplement (figure 13).114 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
High doses of vitamin C prolong the survival of cancer 
patients 
 
The administration of very high doses of vitamin C to 
terminal cancer patients may considerably improve their 
prognosis and delay death. When in a trial 10 grams per 
day of vitamin C supplements were administered to 100 
terminal cancer patients as ascorbate as an adjuvant to their 
treatment, the number of patients survived the mean survival 
time was considerably greater, about 4.2 times longer 
(approximately 210 days of survival) than for the controls 
(1000 similar patients who survived only 50 days on the 
average). Death occurred in 90% of the ascorbate-treated 
patients at three times a slower rate than for the controls, 
while the other 10% of patients who took ascorbate became 
exceptional survivors with much greater survival times, 
averaging more than 20 times that of the controls. 22% of 
the ascorbate-treated patients survived more than one year 
after the date of untreatability (with a mean survival of 2.4 
years for this group), while this was only possible for 0.4% of 
the patients not taking vitamin C supplements.115 
 
Several studies have confirmed the efficacy of regular use of 
vitamin C to reduce the risk of dying of specific cancers such 
as: 

• stomach cancer (-32%), but only for vitamin C use 
of less than ten years duration, not for longer 
periods)116 

• bladder cancer (-40%), but only with vitamin C use 
for more than ten years, not for shorter periods)117 

• colorectal cancer before the age of 65, rectal 
cancer at any age (-52%) and with more than ten 
years of regular use (-60 %)117 

 
However, it is important to stress that the irregular intake of 
vitamin C or E supplements, even when used for long 
periods of time, has no beneficial effect on colorectal cancer 
mortality.117 
 
Amount of vitamin C necessary to make a difference in 
longevity 
 
In the fore-mentioned group of middle-aged men from 7 
countries, each 20 milligrams per day increase in vitamin C 
intake decreased by -12.4% the all-cause population 
mortality rate over a period of 25 years.113 
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A study where vitamin C did not seem to bet helpful to 
improve lifespan 
 
 
A Japanese study on hemodialysis patients did not show 
any beneficial effects of vitamin C on morbidity or mortality. 
On the contrary, a twofold higher level of oxalate - 
hyperoxalemia, an adverse effect - was noted in the vitamin 
C supplemented group compared to the non-supplemented 
group.118 
 
Vitamin C supplementation may prolong life in animals 
 
Mice that receive ascorbic acid (1,4 mg/kg body weight) in 
their drinking water, live longer. Their average life span 
increases by +8.6% (p < 0.05) to +20.4% compared to the 
average lifespan of control mice. The ascorbic acid-
supplemented mice weighed 6 to7% less than the controls. 
However, ascorbic acid supplementation had less of an 
impact on the maximum life span of mice: a modest +2.9% 
increase.119 
 
Vitamin C treatment may reduce the mortality rate caused by 
vitamin E and selenium deficiencies in ducks. A study 
showed that adding ascorbic acid to a diet deficient in 
vitamin E and selenium substantially lowered the associated 
mortality in growing ducks.120 
 
Vitamin C supplementation is not very helpful in emergency 
conditions in animals 
 
There are limits to vitamin C's beneficial effects on lifespan. 
In emergency situations such as hemorrhagic121 and septic 
shock122, vitamin C treatment does not make rats live longer. 
Nor does vitamin C influence the outcome of infectious 
shock in animals. On the other hand, vitamin E 
administration does efficiently help rats survive hemorrhagic 
and septic shock121-122 as we will see a later in this chapter. 
 
The simultaneous use of vitamin E and C supplements, not 
the single use of one of the two supplements, prolongs life in 
general, and in particular prevents and helps survive 
cardiovascular disease 
 
The simultaneous use of vitamins E and C during 9 years by 
more than 11,000 elderly persons lowered the mortality for 
all-causes with 42%, and in particular the coronary heart 
mortality with 53%. In this study, the use of either of the 
vitamin supplements alone was not efficient for longevity.123 
 
 
Vitamin A 
 
Supplements: Vitamin A supplementation may reduce 
mortality in children 
 
Vitamin A supplementation is crucial for many children in 
third world countries who suffer from malnutrition and do not 
get adequate amounts of vitamin A in the diet. For example 
among young children, aged 6 months to 5 years from 
Tanzania, the regular administration of a vitamin A 
supplement was reported to substantially reduce their risk of 
dying by approximately 50%. A vitamin A treatment is a 
particularly efficient way of reducing childhood mortality from 
diarrhea: -95%! 
 
 
 
 

The impact of retinol treatment is even more important in 
children with AIDS. The mortality for all causes and from 
AIDS drops down to approximately one third of the mortality 
of children not receiving a vitamin A supplement. It is worth 
mentioning that the study only examined children who had 
no clinical signs of vitamin A deficiency and that were not 
severely malnourished (figure 14).124 

 

 
Potential harm of vitamin A supplements associated to beta-
carotene supplements for lung cancer mortality 
 
A potential harm of vitamin A supplements combined with 
beta-carotene supplements with statistical increases in lung 
cancer incidence (+42%) and mortality (+75%) in people 
with risk factors for lung cancer (smoking and/or 
occupational exposure to asbestos) who took both 
supplements compared to placebo takers has been reported 
by Caraballoso and colleagues in a metaanalysis study. 
There was no effect on total cancer incidence, mortality or 
all-cause mortality. Neither was there any significant effect of 
any of the two supplements taken alone. Possibly, vitamin A 
supplements combined to beta-carotene supplements may 
become pro-oxidant rather than anti-oxidant in smokers and 
asbestos workers. The pro-oxidant action in these people 
with higher levels of free radicals may explain the increase in 
cancer mortality.125 
 
 
Carotenoids 
 
Beta-Carotene 
 
Elderly persons and cancer, cardiac or stroke patients with 
high serum carotenoid levels live longer 
 
Elderly people aged 65 or over with low serum levels of 
carotenoid of the 'oxygenated' type such as betacrypto-
xanthin, lutein, zeaxanthin, or with a low levels of the sum 
of these oxygenated carotenoid levels (levels in the lower 
tertile) are at an increased risk of dying from all causes 
(overall mortality) as observed in a large scale prospective 
study with a follow-up period of seven years compared to 
people with high levels of these carotenoids - levels in the 
highest tertile. The strongest increase in all-cause mortality 
risk was seen for betacryptoxanthin (+ 52 %, 95% CI: 1.00, 
2.32), lutein (+56%, 95% CI : 1.05, 2.31) and zeaxanthin 
(+32%, 95% CI: 0.89, 1.97) and their sum (oxygenated 
carotenoids: +73%, 95% CI: 1.12, 2.67). Tests for trend were 
significant (P < 0.05) for all-cause mortality risk and serum 
levels of total carotenoids, oxygenated carotenoids and 
beta-cryptoxanthin (figure 15).125 
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Findings of another study further confirm how important 
carotenoids are to stay alive. People with low plasma 
carotene levels (below the 0.23 micromoles per liter or 13 
micrograms per deciliter) face a significantly increased risk 
of dying by ischemic heart disease and stroke within the 
next 12 years, even after adjustment with classical risk 
factors and vitamin E.107 
 
The importance of carotenoids is apparently more important 
for sick people. Lung cancer patients with high levels of 
various carotenoids such as alpha- and beta carotene, 
lycopene, beta-cryptoxanthin, and canthaxanthin have a two 
to five-fold lower risk of dying than subjects with low 
levels125, even after adjustment for smoking (upper quartile 
was compared to the lower quartile). Major cancer risk 
reductions for men were seen for high serum alpha-carotene 
levels with -59% fewer cases of lung cancer to -72% less 
lung cancer for men with high serum beta-carotene 
concentrations.127 
 
High serum levels of carotenoids such as alphacarotene, 
beta- carotene and lycopene were found to marginally 
significantly and significantly reduce the risk for mortality for 
cancer of all sites and in particular for colorectal cancers, 
respectively.128 
High serum values of carotenoids including xanthophylls 
were associated with low odds for dying by cancer of all 
sites or from cardiovascular disease. High serum values of 
beta-carotene, total carotene, provitamin A and total 
carotenoid for colorectal cancer or stroke also appeared to 
be related to low risks of dying.129 
In a randomized, double-blind, placebo-controlled primary 
prevention trial a higher serum alpha-tocopherol at baseline 
was associated with improved prostate cancer survival (HR, 
0.67; 95% CI, 0.45-1.00), especially among cases who had 
received the alphatocopherol intervention of the trial and 
who were in the highest quintile of alpha-tocopherol at 
baseline (HR, 0.51; 95% CI, 0.20-0.90) or at the 3-year 
follow-up measurement (HR, 0.26; 95% CI, 0.09-0.71). 
Serum beta-carotene, serum retinol, and supplemental 
betacarotene had no apparent effects on survival.130 
 
The consumption of foods rich in carotenoids reduces the 
risk of dying from cancer, especially from colorectal cancer 
and breast cancer 
 
A high intake of green-yellow vegetables, which contribute to 
increasing the serum levels of alphacarotene, beta-carotene, 
as well as lycopene, may reduce the global risk of dying 
from cancer mortality, and specifically of dying from 
colorectal cancer, in Japanese rural areas.128 

 
In two investigations, a prospective study and a 
retrospective study, a high intake of foods rich in carotenoids 
was observed to reduce the risk of dying from breast 
cancer. In the prospective study, a high intake of b -
carotene from foods (in the highest quartiles of intake) 
before the diagnosis of breast cancer reduced the risk of 
dying from breast cancer by half (RR = 0.48). 
Beta carotene showed a significant dose-response 
relationship (P for trend, < or = .05).110 In the retrospective 
study, breast cancer patients with a positive estrogen 
receptor status and a high intake of foods rich in b -carotene 
survived longer.131 
 
The consumption of foods rich in beta-carotene reduces the 
risk of dying from cardiovascular, while only the consumption 
of foods rich in beta-carotene appears to reduce the global 
risk of dying 
 
The intake of beta-carotene-rich foods may lower the 
mortality in general, and specifically from coronary heart 
disease. People with high dietary intake of betacarotene-rich 
foods have less risk of dying from all causes of dying in 
general and in particular from coronary disease (-30% and (-
31%).109 of the other carotenoids, only alpha-carotene next 
to beta-carotene was found by Buijsse and colleagues of the 
Wageningen University in the Netherlands to reduce the risk 
of dying from cardiovascular disease.39 
 
The intake of alpha- and beta-carotene may help to survive 
cardiovascular disease and pregnancy 
 
The intake of alpha- and beta-carotene reduces the risk of 
dying from cardiovascular disease in humans. The intake of 
alpha- and beta-carotene-rich foods may lower the mortality 
rate by cardiovascular disease in general. 
Elderly men who take alpha- and beta-carotene 
supplements, for example, reduce by -19% and -20% 
respectively their likelihood of dying from cardiovascular 
disease. This beneficial effect was not observed in the same 
study with the intake of other carotenoids, nor with vitamin C 
or alpha- and gamma-tocopherol (vitamins E).39 In a cross-
cultural epidemiological stydy, beta-, carotene 
supplementation reduced pregnancy-related mortality both 
among smokers and nonsmokers (figure 16: Christian P, 
West KP Jr, Katz J, Kimbrough-Pradhan E, LeClerq SC, 
Khatry SK, Shrestha SR. Cigarette smoking during 
pregnancy in rural Nepal. Risk factors and effects of beta-
carotene and vitamin A supplementation. Eur J Clin Nutr. 
2004 Feb;58(2):204-11). 
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Potential harm of beta-carotene supplements 
 
A potential harm of beta-carotene supplements combined to 
vitamin A supplements has been reported by Caraballoso 
and colleagues in a meta-analysis of nutrient 
supplementation trials with 109,394 subjects out of 4 studies 
with follow-up of two to five years The findings took 
everybody by surprise. The researchers announced that 
nutrient supplementation increased with+ 70% the risk of 
dying from lung cancer in individuals who took supplement 
of vitamin A and betacarotene. 
This association was significant for people with risk factors 
for lung cancer (smoking and/or occupational exposure to 
asbestos) who took both supplements compared to placebo 
takers. There was no effect on total cancer incidence, 
mortality or all-cause mortality. Neither was there any 
significant effect of any of the two supplements taken alone. 
Nor did betacarotene supplements combined with vitamin E 
supplements cause any harm.125 Furthermore, Virtamo and 
colleagues showed that the subgroup of male smokers, not 
drinking alcohol - only about 10% of the population, who 
took beta-carotene supplements had a significant lower rate 
of prostate cancer. In the absence of alcohol consumption, 
beta-carotene supplements were protective.134 
 
Possibly, beta-carotene supplements combined with vitamin 
A supplements may become pro-oxidant rather than anti-
oxidant in alcohol-drinking smokers and asbestos workers. 
The pro-oxidant action in these people with higher levels of 
free radicals may explain the increase in cancer mortality. 
 
Another potential harm of 20 milligrams per day of 
betacarotene supplements was reported by Heinonen and 
colleagues for male smokers. A + 15% increases in prostate 
cancer mortality and +23% increase in prostate cancer 
incidence was found among the 14560 smokers who took 
beta-carotene supplements compared to 14573 placebo 
takers.133 This association disappeared after stopping the 
intake of beta-carotene supplements.134 Le Marchand and 
colleagues, restudied the data and found that the intake of 
papaya, rich in beta-carotene, rather than beta-carotene 
itself produces a higher rate of prostate mortality. With the 
exception of papaya, which was positively associated with 
risk among men aged 70 years and older, the consumption 
of other yellow-orange fruits and vegetables, tomatoes, dark 
green vegetables, and cruciferous vegetables rich in beta-
carotene is not associated with prostate cancer risk. 
Perhaps some adverse compounds in the papaya other than 
betacarotene may cause the problem.135 
 
 
 
Vitamin D 
 
People with risk factors for vitamin D deficiency are less 
likely to live long and more likely to die from cancer 
 
In the USA Afro-Americans have a high risk of vitamin D 
deficiency because their dark skin needs intensive sun 
exposure to produce vitamin D. Most Afro-Americans do not 
receive the sun exposure they need to obtain optimal levels. 
This fact may explain why Afro-Americans have a +57% 
higher risk of dying from cancer.136 
Thus, a major risk factor for poor vitamin D status is the lack 
of sun exposure. As most of the exposure of the human skin 
to sun occurs in the summer, the levels of vitamin D are, in 
general, the highest in summer and autumn. In Norway a 
study on 14,000 individuals showed that the survival from 

cancers such as colon, breast, prostate cancers and 
Hodgkin's lymphoma, is best when the cancers are detected 
in the summer and in autumn137, seasons that correspond to 
the highest calcidiol levels in the human blood. 
 
As sun exposure decreases in higher latitudes of the earth, 
vitamin D levels are generally lower in people living in 
countries situated in higher latitude countries such as 
Sweden and Norway compared to Italy and Spain. The lower 
vitamin D status in people living in Northern countries may 
explain why people die easier from cancer mortality in these 
countries. The fiveyear survival rates after appearance of 
cancers of the stomach, pancreas, colon, breast, ovary, 
prostate, and kidney, and non-Hodgkin's lymphoma, are 20 
to 50% higher in people living near or above 55 degrees in 
the northern hemisphere in comparison to people living in 
lower latitudes, below the 50 degrees of the Northern 
hemisphere.138 
 
In the United States as well, people who benefit from a 
greater exposure to ultraviolet B radiation from the sun, the 
trigger responsible for vitamin D production in the skin, have 
a lower risk of dying from cancers of the breast, esophagus, 
stomach, colon, and rectum. The associations are stronger 
for white Americans than for black Americans.139 
 
Furthermore, the risk for women of dying from ovarian 
cancer is inversely proportional to the mean annual intensity 
of local sunlight.140 
 
All these studies confirm the crucial importance of sun 
exposure and vitamin D production to live long and survive 
cancer longer. 
 
Higher serum levels of vitamin D may prolong the survival 
rate of cancer patients 
 
Noteworthy is that men and women followed up for 18 
months after diagnosis of colon cancer survived longer if 
they were diagnosed in the summer or in autumn, periods of 
higher vitamin D concentrations. A high serum concentration 
of calcidiol at the time of diagnosis provides greater chances 
of survival. Here too a relationship between the season of 
diagnosis and the vitamin D status and cancer was 
demonstrated.141-142 
 
A great body of evidence is now emerging and now shows 
that the mortality rate from more than 17 different types of 
cancer is likely to be influenced by the vitamin D status. A 
poor vitamin D status may increase the risk of dying from 
those cancers.143 
 
Optimal level of vitamin D for survival and a longer life 
 
In a 15 year long prospective study with 1095 men, each 
increment of 25 nmol per liter of vitamin D 3 in blood 
reduced the total cancer incidence by -17% and the total 
cancer mortality by -29%, especially reducing with -45% the 
mortality from digestive system cancer.144 
Interestingly, patients who had surgery in the summer for 
non-small cell lung cancer had a better chance of surviving 
than those with surgery in the winter with, in particular, a 
longer survival period free of any cancer recurrence. This 
finding was especially evident in the patients whit a high 
nutritional intake of vitamin D.145 
 
Patients with kidney failure who undergo hemodialysis are 
prone to develop vitamin D deficiency. They also die easier if 
they have low vitamin D levels. 
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Findings of another study further confirm how important 
carotenoids are to stay alive. People with low plasma 
carotene levels (below the 0.23 micromoles per liter or 13 
micrograms per deciliter) face a significantly increased risk 
of dying by ischemic heart disease and stroke within the 
next 12 years, even after adjustment with classical risk 
factors and vitamin E.107 
 
The importance of carotenoids is apparently more important 
for sick people. Lung cancer patients with high levels of 
various carotenoids such as alpha- and beta carotene, 
lycopene, beta-cryptoxanthin, and canthaxanthin have a two 
to five-fold lower risk of dying than subjects with low 
levels125, even after adjustment for smoking (upper quartile 
was compared to the lower quartile). Major cancer risk 
reductions for men were seen for high serum alpha-carotene 
levels with -59% fewer cases of lung cancer to -72% less 
lung cancer for men with high serum beta-carotene 
concentrations.127 
 
High serum levels of carotenoids such as alphacarotene, 
beta- carotene and lycopene were found to marginally 
significantly and significantly reduce the risk for mortality for 
cancer of all sites and in particular for colorectal cancers, 
respectively.128 
High serum values of carotenoids including xanthophylls 
were associated with low odds for dying by cancer of all 
sites or from cardiovascular disease. High serum values of 
beta-carotene, total carotene, provitamin A and total 
carotenoid for colorectal cancer or stroke also appeared to 
be related to low risks of dying.129 
In a randomized, double-blind, placebo-controlled primary 
prevention trial a higher serum alpha-tocopherol at baseline 
was associated with improved prostate cancer survival (HR, 
0.67; 95% CI, 0.45-1.00), especially among cases who had 
received the alphatocopherol intervention of the trial and 
who were in the highest quintile of alpha-tocopherol at 
baseline (HR, 0.51; 95% CI, 0.20-0.90) or at the 3-year 
follow-up measurement (HR, 0.26; 95% CI, 0.09-0.71). 
Serum beta-carotene, serum retinol, and supplemental 
betacarotene had no apparent effects on survival.130 
 
The consumption of foods rich in carotenoids reduces the 
risk of dying from cancer, especially from colorectal cancer 
and breast cancer 
 
A high intake of green-yellow vegetables, which contribute to 
increasing the serum levels of alphacarotene, beta-carotene, 
as well as lycopene, may reduce the global risk of dying 
from cancer mortality, and specifically of dying from 
colorectal cancer, in Japanese rural areas.128 

 
In two investigations, a prospective study and a 
retrospective study, a high intake of foods rich in carotenoids 
was observed to reduce the risk of dying from breast 
cancer. In the prospective study, a high intake of b -
carotene from foods (in the highest quartiles of intake) 
before the diagnosis of breast cancer reduced the risk of 
dying from breast cancer by half (RR = 0.48). 
Beta carotene showed a significant dose-response 
relationship (P for trend, < or = .05).110 In the retrospective 
study, breast cancer patients with a positive estrogen 
receptor status and a high intake of foods rich in b -carotene 
survived longer.131 
 
The consumption of foods rich in beta-carotene reduces the 
risk of dying from cardiovascular, while only the consumption 
of foods rich in beta-carotene appears to reduce the global 
risk of dying 
 
The intake of beta-carotene-rich foods may lower the 
mortality in general, and specifically from coronary heart 
disease. People with high dietary intake of betacarotene-rich 
foods have less risk of dying from all causes of dying in 
general and in particular from coronary disease (-30% and (-
31%).109 of the other carotenoids, only alpha-carotene next 
to beta-carotene was found by Buijsse and colleagues of the 
Wageningen University in the Netherlands to reduce the risk 
of dying from cardiovascular disease.39 
 
The intake of alpha- and beta-carotene may help to survive 
cardiovascular disease and pregnancy 
 
The intake of alpha- and beta-carotene reduces the risk of 
dying from cardiovascular disease in humans. The intake of 
alpha- and beta-carotene-rich foods may lower the mortality 
rate by cardiovascular disease in general. 
Elderly men who take alpha- and beta-carotene 
supplements, for example, reduce by -19% and -20% 
respectively their likelihood of dying from cardiovascular 
disease. This beneficial effect was not observed in the same 
study with the intake of other carotenoids, nor with vitamin C 
or alpha- and gamma-tocopherol (vitamins E).39 In a cross-
cultural epidemiological stydy, beta-, carotene 
supplementation reduced pregnancy-related mortality both 
among smokers and nonsmokers (figure 16: Christian P, 
West KP Jr, Katz J, Kimbrough-Pradhan E, LeClerq SC, 
Khatry SK, Shrestha SR. Cigarette smoking during 
pregnancy in rural Nepal. Risk factors and effects of beta-
carotene and vitamin A supplementation. Eur J Clin Nutr. 
2004 Feb;58(2):204-11). 
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Potential harm of beta-carotene supplements 
 
A potential harm of beta-carotene supplements combined to 
vitamin A supplements has been reported by Caraballoso 
and colleagues in a meta-analysis of nutrient 
supplementation trials with 109,394 subjects out of 4 studies 
with follow-up of two to five years The findings took 
everybody by surprise. The researchers announced that 
nutrient supplementation increased with+ 70% the risk of 
dying from lung cancer in individuals who took supplement 
of vitamin A and betacarotene. 
This association was significant for people with risk factors 
for lung cancer (smoking and/or occupational exposure to 
asbestos) who took both supplements compared to placebo 
takers. There was no effect on total cancer incidence, 
mortality or all-cause mortality. Neither was there any 
significant effect of any of the two supplements taken alone. 
Nor did betacarotene supplements combined with vitamin E 
supplements cause any harm.125 Furthermore, Virtamo and 
colleagues showed that the subgroup of male smokers, not 
drinking alcohol - only about 10% of the population, who 
took beta-carotene supplements had a significant lower rate 
of prostate cancer. In the absence of alcohol consumption, 
beta-carotene supplements were protective.134 
 
Possibly, beta-carotene supplements combined with vitamin 
A supplements may become pro-oxidant rather than anti-
oxidant in alcohol-drinking smokers and asbestos workers. 
The pro-oxidant action in these people with higher levels of 
free radicals may explain the increase in cancer mortality. 
 
Another potential harm of 20 milligrams per day of 
betacarotene supplements was reported by Heinonen and 
colleagues for male smokers. A + 15% increases in prostate 
cancer mortality and +23% increase in prostate cancer 
incidence was found among the 14560 smokers who took 
beta-carotene supplements compared to 14573 placebo 
takers.133 This association disappeared after stopping the 
intake of beta-carotene supplements.134 Le Marchand and 
colleagues, restudied the data and found that the intake of 
papaya, rich in beta-carotene, rather than beta-carotene 
itself produces a higher rate of prostate mortality. With the 
exception of papaya, which was positively associated with 
risk among men aged 70 years and older, the consumption 
of other yellow-orange fruits and vegetables, tomatoes, dark 
green vegetables, and cruciferous vegetables rich in beta-
carotene is not associated with prostate cancer risk. 
Perhaps some adverse compounds in the papaya other than 
betacarotene may cause the problem.135 
 
 
 
Vitamin D 
 
People with risk factors for vitamin D deficiency are less 
likely to live long and more likely to die from cancer 
 
In the USA Afro-Americans have a high risk of vitamin D 
deficiency because their dark skin needs intensive sun 
exposure to produce vitamin D. Most Afro-Americans do not 
receive the sun exposure they need to obtain optimal levels. 
This fact may explain why Afro-Americans have a +57% 
higher risk of dying from cancer.136 
Thus, a major risk factor for poor vitamin D status is the lack 
of sun exposure. As most of the exposure of the human skin 
to sun occurs in the summer, the levels of vitamin D are, in 
general, the highest in summer and autumn. In Norway a 
study on 14,000 individuals showed that the survival from 

cancers such as colon, breast, prostate cancers and 
Hodgkin's lymphoma, is best when the cancers are detected 
in the summer and in autumn137, seasons that correspond to 
the highest calcidiol levels in the human blood. 
 
As sun exposure decreases in higher latitudes of the earth, 
vitamin D levels are generally lower in people living in 
countries situated in higher latitude countries such as 
Sweden and Norway compared to Italy and Spain. The lower 
vitamin D status in people living in Northern countries may 
explain why people die easier from cancer mortality in these 
countries. The fiveyear survival rates after appearance of 
cancers of the stomach, pancreas, colon, breast, ovary, 
prostate, and kidney, and non-Hodgkin's lymphoma, are 20 
to 50% higher in people living near or above 55 degrees in 
the northern hemisphere in comparison to people living in 
lower latitudes, below the 50 degrees of the Northern 
hemisphere.138 
 
In the United States as well, people who benefit from a 
greater exposure to ultraviolet B radiation from the sun, the 
trigger responsible for vitamin D production in the skin, have 
a lower risk of dying from cancers of the breast, esophagus, 
stomach, colon, and rectum. The associations are stronger 
for white Americans than for black Americans.139 
 
Furthermore, the risk for women of dying from ovarian 
cancer is inversely proportional to the mean annual intensity 
of local sunlight.140 
 
All these studies confirm the crucial importance of sun 
exposure and vitamin D production to live long and survive 
cancer longer. 
 
Higher serum levels of vitamin D may prolong the survival 
rate of cancer patients 
 
Noteworthy is that men and women followed up for 18 
months after diagnosis of colon cancer survived longer if 
they were diagnosed in the summer or in autumn, periods of 
higher vitamin D concentrations. A high serum concentration 
of calcidiol at the time of diagnosis provides greater chances 
of survival. Here too a relationship between the season of 
diagnosis and the vitamin D status and cancer was 
demonstrated.141-142 
 
A great body of evidence is now emerging and now shows 
that the mortality rate from more than 17 different types of 
cancer is likely to be influenced by the vitamin D status. A 
poor vitamin D status may increase the risk of dying from 
those cancers.143 
 
Optimal level of vitamin D for survival and a longer life 
 
In a 15 year long prospective study with 1095 men, each 
increment of 25 nmol per liter of vitamin D 3 in blood 
reduced the total cancer incidence by -17% and the total 
cancer mortality by -29%, especially reducing with -45% the 
mortality from digestive system cancer.144 
Interestingly, patients who had surgery in the summer for 
non-small cell lung cancer had a better chance of surviving 
than those with surgery in the winter with, in particular, a 
longer survival period free of any cancer recurrence. This 
finding was especially evident in the patients whit a high 
nutritional intake of vitamin D.145 
 
Patients with kidney failure who undergo hemodialysis are 
prone to develop vitamin D deficiency. They also die easier if 
they have low vitamin D levels. 
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Early death is more common in hemodialysis patients with 
vitamin D deficiency and who are not treated with vitamin 
D.142 
 
Optimal levels of vitamin D3 to avoid dying from cancer 
 
The critical level of vitamin D3 that helps to avoid dying from 
colorectal cancer is a level of 80 nanomoles per liter. Levels 
of 80 nanomoles per liter or higher are associated with a -
72% reduction in death risk compared to people with vitamin 
D levels below the 50 nanomoles per liter. If not all studies 
concluded that high vitamin D levels are related to a lower 
cancer mortality in general, almost all studies conclude that 
higher serum vitamin D3 levels lower the specifically colon 
and rectal cancer mortality.146 
Patients infected by the HIV virus die also easier with an 
abnormally low 1,25-vitamin D level in the serum, a level 
below 25 picograms per milliliter.147 
 
Efficacy of vitamin D supplements to prolong life in patients 
with chronic disease 
 
In a meta-analysis of 18 independent randomized controlled 
trials including 57,311 participants, a daily intake of 528 
international units (= 13.5 micrograms) vitamin D during a 
mean of 5.7 years significantly lowered the global risk of 
dying with -7% compared to the untreated group. Taking the 
vitamin D supplement produced a +40 to +400% increase in 
serum 25-hydroxy-vitamin D level.148 
 
Several other studies that investigate the influence of vitamin 
D on mortality and lifespan concern patients with kidney 
failure treated with hemodialysis. In a large group of 38,066 
patients under hemodialysis from 12 countries, vitamin D 
therapy lowered the mortality rate with a significant -8%. But 
the significant character of the finding disappeared after 
adjustment for several factors.149 
 
In another study on 51,037 chronic hemodialysis patients, 
the two-year mortality rate was nearly 50% lower in the 
patients who received injectable vitamin D than in the 
untreated patients. The patients who received injectable 
vitamin D were less likely to die from cardiovascular disease 
than the patients who did not take any vitamin D.150 
 
Other studies among hemodialysis patients have confirmed 
the beneficial effect of vitamin D supplements in prolonging 
survival as well by reducing the overall mortality as lowering 
the risk of death by cardiovascular diseases, cancer or 
infections.142,151 
 
Optimal vitamin D doses that prolong life 
 
What dose of vitamin D may help in prolonging life in 
patients on chronic hemodialysis? Efficient doses of one of 
its activated forms, calcitriol, are between the 0.25 to 0.5 
micrograms per day for a treatment of about two years.152 At 
this dose vitamin D is safe. 
 
Synthetic forms of vitamin D (vitamin D analogues) such as 
paricalciferol153 and doxecalciferol153-154 may be more 
efficient than the natural calcitriol, offering to hemodialysis 
patients a -20 to -21% lower risk of dying.154 
 
A recent meta-analysis concluded that the intake of 1,000 
international units of oral vitamin D per day reduces by -50% 
the incidence of colorectal cancer. It reduced the colorectal 
cancer mortality rate too, but to a lesser degree with -7% in 
men and -9% in women in the United States and -14 to -20% 

for men and women in Western European countries below 
59 degrees of latitude.143 
 
 
Vitamin E 
 
High serum levels of vitamin E reduce the risk of dying from 
heart disease 
 
A low serum level of vitamin E increases the risk of dying 
from heart disease. Patients with a low serum vitamin E level 
have a 62% higher risk of dying from ischemic heart 
disease. The death risk further increases (+ 79%) in patients 
with a high cholesterol level. People with both low vitamin D 
and E levels, beneath the lower reference limits, and a high 
cholesterol level, have an even higher risk of ischemic heart 
disease, almost double that of normal (+83%), which is on its 
turn further aggravated in the presence of arterial 
hypertension (+ 87%) (figure 17).155 
 
 

 
 
In a large epidemiological study of apparently healthy 
individuals from 12 European study populations, the lipid 
standardized levels of vitamin E showed a strong inverse 
correlation to the age-specific coronary mortality, thus 
showing that people with low vitamin E levels die easier from 
coronary heart disease.156 
 
Vitamin E: potent survival nutrient 
 
That vitamin E supplements may help prolong life becomes 
gradually a certainty for elderly or ill persons. 
The simultaneous use of vitamin E alone during 9 years by 
more than 11,000 elderly persons, for example, lowered the 
mortality by all causes with -34%, and in particular the 
coronary heart mortality rate with -47%.123 
 
In the fore-mentioned Finnish study on 29133 male smokers 
aged 50-69 years from southwestern Finland those who 
randomly assigned to receive 50 mg per day alpha-
tocopherol had a -41% lower prostate cancer fatality (95% 
confidence interval [CI] = -65% to -1%) and a -32% decrease 
(95% CI = -47% to -12%) in the incidence of prostate cancer, 
in particular clinical, and not latent, prostate cancer.133 
However, for stomach mortality, vitamin E does not seem to 
have a life-prolonging effect. In a cohort study, no 
association was found between the regular use of vitamin E 
and stomach mortality.116 
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Vitamin E supplements may prolong the life of patients with 
moderate Alzheimer's disease 
 
Patients with Alzheimer's disease of moderate severity may 
benefit from high doses of vitamin E supplements. 
In a study on 341 patients with Alzheimer's disease, 2,000 
international units of vitamin E supplements per day during 
two years significantly delayed the time to death or severe 
dementia in these patients with +52 % longer survival 
(figure 18).157 
 
 
 

 
 
Vitamin E treatment helps rats survive medical emergencies 
 
Vitamin E treatment helps rats survive medical emergencies 
such hemorrhagic and endotoxin shock. In an experimental 
hemorrhagic shock, a vitamin E analogue treatment in an 
infusion nearly doubled the number of rats that survive: After 
72 hours, 75 % of the rats survived the hemorrhagic shock 
compared to 40% in the control group. 121 
 
Vitamin E administration efficiently helps rats survive septic 
shock too.122 This characteristic of permitting survival in 
shock conditions of vitamin E seems to be typical to vitamin 
E and is not found with vitamin C for example.121-122 
 
Caution is recommended with the association of vitamin E 
and vitamin C in postmenopausal women with coronary 
heart disease 
 
A potential harm has been suggested from the use of 
vitamin E in cardiac patients. In a randomized doubleblind 
trial of 800 IU of vitamin E and 1000 mg of vitamin C per day 
during nearly three years, the combined use of vitamin E 
and vitamin C supplements significantly increased almost 
threefold the mortality rate in postmenopausal women who 
suffered from 15 to 75% stenosis of the coronary arteries at 
the baseline coronary angiography compared to placebo.158 
Explanations have been sought for these discrepancies with 
other existing data. Some experts say that the cause is that 
the human body needs other vitamin E forms such as 
gamma-tocopherol and not exclusively alpha-tocopherol, 
which is generally the only one supplied in vitamin E 
supplements. Using a wellbalanced 'mixed tocopherol' 
preparation, which contains all the different forms of vitamin 
E, would prevent in the blood any vitamin E imbalance that 
results from supplementation with alpha-tocopherol alone. 
 
 

Coenzyme Q 10 
 
High serum levels of coenzyme Q 10 may prolong life in 
patients with disease 
 
In patients over age 50 with disease, the presence of a low 
coenzyme Q10 level in the serum, below the 0.55 mcg per 
milliliter, has been found to be associated with a 13-fold 
higher mortality rate compared to patients with a high Co 
Q10 level, above the 0.55 mcg per milliliter. A low coenzyme 
Q10 level was found in patients with chemotherapy, on 
cholesterol lowering agents or suffering from heart failure or 
severe myalgias (figure 19).159 

 
Coenzyme Q10 supplementation may reduce the risk of 
dying in cardiac patients 
 
Patients who have had a myocardial infarction should take 
coenzyme Q10 supplements to live longer. 
Researchers have observed that the daily intake of 
coenzyme Q10 by patients with myocardial infarction 
reduced the mortality from myocardial infarction by -45% 
(figure 20).160 
 

 
Polyunsaturated Fatty Acids 
 
A high intake of polyunsaturated fatty acids reduces the risk 
of dying by cardiovascular disease 
 
The cardiovascular protective action of polyunsaturated fatty 
acids has been known for many years. A deficiency in 
polyunsaturated fatty acids may facilitate the development of 
cardiovascular diseases and increase the risk of dying by 
cardiovascular disease. 
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Polyunsaturated Fatty Acids 
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of dying by cardiovascular disease 
 
The cardiovascular protective action of polyunsaturated fatty 
acids has been known for many years. A deficiency in 
polyunsaturated fatty acids may facilitate the development of 
cardiovascular diseases and increase the risk of dying by 
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When the amount of polyunsaturated fatty acids in the diet is 
low compared to the amount of saturated fatty acids, for 
example, the risk of dying by coronary artery disease 
increases.161 
 
 
Omega Six Polyunsaturated Fatty Acids Such As 
Linoleic Acid 
 
A high intake of linoleic acid prolong life in elderly persons 
 
Residents in a public home for elderly whose intake of 
linoleic acid was above average had better chance of living 
longer. Their risk of dying dropped down by 60% compared 
to people with a lower than average intake 
(figure 21). 
 

 
 
Omega-3 Polyunsaturated Fatty Acids 
 
Vegetable oils such as flaxseed, rapeseed, hemp and walnut 
oils are rich in omega-3 polyunsaturated fatty acids. Fish 
too, such as mackerel, herring, tuna and anchovy, has 
roughly double the amount of eicosapentaenoic (EPA) and 
docosahexaenoic (DHA) acids - the major omega-3 
polyunsaturated fatty acids in fish - compared to salmon and 
sardines.163 People who consume plenty of fish and 
vegetable oils rich in omega-3 fatty acids are less prone to 
develop cardiovascular disease. 
 
The intake of omega-3 polyunsaturated fatty acids may 
lower the risk of dying by coronary heart disease or the all-
cause mortallity 
 
Men who are heavy smokers will particularly benefit from 
eating fish, which is rich in omega-3 polyunsaturated fatty 
acids. The risk of dying by coronary heart disease during a 
23 year follow-up study in men who were heavy smokers 
and consumed above average amounts of fish was half of 
that of heavy smoking men with low fish intake.164 Scientific 
research showed that people with high levels of omega-3 
polyunsaturated fatty acids in their blood have a 
considerable lower myocardial infarction rate and lower 
myocardial infarction mortality rate.165 
The ingestion of these long chain omega-3 polyunsaturated 
fatty acids also lowers the risk of dying by all types of heart 
disease (overall cardiac mortality), in particular it decreases 
the risk of primary cardiac arrest and dying by sudden 
cardiac death.166 
 
 

In a study on 7951 coronary heart disease patients, the 
subjects who took supplements of omega-3 polyunsaturated 
fatty acids had -20 to -30% reductions in overall mortality 
rate, sudden-death rate and mortality by myocardial 
infarction, respectively (figure 22).167 
 

 
 
Trans Fatty Acids 
 
High dietary intake of trans fatty acids increases the 
coronary artery mortality in men 
 
People should avoid consuming trans fatty acids. These rigid 
fatty acids are produced by cooking foods at high 
temperature. Margarine, white bread, cookies, rice waffles 
are rich in trans fatty acids and their consumption is not 
recommended. These dangerous fatty acids penetrate after 
ingestion and absorption in the intestinal tract into cell 
membranes, the outer membrane that protects the cell and 
the membranes of organelles inside of the cells. Their rigidity 
weakens the membranes and favors damage and cell death. 
The cell damage may explain the development in high trans 
fatty acid consumers of cancer and cardiovascular disease. 
Men with a high intake of foods rich in trans fatty acids, for 
instance, have approximately 40% higher risk of dying by 
coronary heart disease (when the highest quintile of trans 
fatty acid consumers is compared with the lowest 
consumers).168 
 
 
Trace Elements 
 
Copper 
 
Too low or too high copper levels may shorten lifespan. 
 
Life-threatening danger of copper deficiency in rats, when 
sugar is supplemented to the diet 
 
Severe copper deficiency is not very life-threatening in rats 
in the presence of a normal diet. When next to the copper 
deficiency fructose- or sucrose- containing carbohydrates 
are supplemented approximately seven times more rats die, 
mainly by heart rupture in the region of the apex. Copper 
supplementation neutralizes the adverse effects on lifespan 
of fructose dose and sucrose.169-170 
 
Higher copper levels 
 
People who have a higher copper level in their blood may 
easier die, in particular when their zinc level is low. 
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High copper levels may facilitate the loss of zinc in the urine 
and thus cause a zinc deficiency. Excessive levels of copper 
may increase the formation of free radicals and thus 
increase the level of oxidative stress, leading to cell damage 
and cell death. These mechanisms may explain the adverse 
effects on longevity of high copper levels. 
 
In a group of 64 chronic heart failure patients, baseline 
serum copper concentrations were checked and found to be 
significantly higher, also correlating with higher one-year 
mortality and morbidity.171 
 
In another study, individuals with an above average copper 
level (forth quartile) were found to have a 50% higher risk of 
dying by all types of deaths, including 

• a 30 % increase in the risk of dying by 
cardiovascular disease: for every increase of one 
hundred micrograms per deciliter of copper in the 
serum, the risk of dying by cardiovascular disease 
doubles. 

• a 40% increase in cancer mortalitycompared to 
individuals with copper levels in the lowest quartile. 

 
Additionally, the risk of dying increases in subjects with both 
low zinc and high copper levels in their blood: 

• 2.6 higher all-cause mortality 
• 2.7 times higher cancer mortality.172 

 
 
Iron 
 
High iron levels may increase the risk of dying in humans 
 
For every 100 micrograms per liter of iron increase the risk 
of dying increases with 10%. However, only people with iron 
levels in the upper quartile have a significant increase in the 
risk of dying, namely +86%.173 
 
 
Molybdenum 
 
Higher molybdenum levels may protect against the risk of 
dying from cancer 
 
Women with high molybdenum levels in blood have been 
shown to easier die from esophagus, pancreas or rectum 
cancer. For these cancers, molybdenum had stronger 
adverse effects than selenium.174 
 
Selenium 
 
High blood levels of selenium keeps the risk of dying from 
coronary heart disease or cancer low 
 
In men who belong to a population group among which the 
risk of dying from coronary heart disease is low, selenium 
levels were found to be slightly higher (8%) than in 
populations with normal or high mortality.175 This finding 
suggests a protective role of selenium against dying from 
coronary heart disease. 
 
In cancers and precancerous states such as aggressive B-
cell non-Hodgkin's lymphoma, higher selenium levels predict 
higher chances of overall survival: the risk of dying is -24 %: 
less for each 0.2 μmol per liter increase in serum selenium 
concentration.176 
 
Higher toenail selenium levels are also linked with a lower 
risk of dying from liver cancer (hepatocellular carcinoma). 

The survival rate is double for people whose selenium levels 
are in the highest quartile of serum selenium levels 
compared to people from the lower quartile The protective 
effect of selenium against dying from liver cancer is stronger 
among women and individuals who do not consume 
alcohol.177 
 
In various investigations, higher serum selenium levels have 
been reported to significantly protect individuals against 
dying from colon, rectum, prostate, breast, ovary and lung 
cancers, and from leukaemia. Weaker protective effects of 
whole blood selenium concentrations were found for dying 
from cancers of the pancreas, skin and bladder.178-179 
 
Inefficacy of selenium supplementation on cardiovascular 
mortality, but efficient reducer of cancer mortality 
 
A randomized placebo-controlled trial on 1004 persons 
taking 200 μg per day of selenium or placebo did not show 
any significant beneficial effect of selenium on the risk of 
dying from heart disease.180 
 
On the other hand, treatment with 200 micrograms of (yeast 
enriched) selenium per day or placebo in 13,112 patients 
with a history of basal squamous cell carcinomas of the skin, 
showed significant reductions in total cancer mortality and in 
the incidence of long, colorectal, prostate and total cancers 
in the selenium treated group.181 
 
 
Zinc 
 
People with a lower zinc level die easier from all causes, and 
specifically from cardiovascular disease and cancer 
 
Among 3316patients referred for coronary angiography, 
followed up for nearly 8 years, the subjects with initially 
lower zinc levels had a 44% higher risk of dying than 
subjects with higher zinc levels (upper versus lower quartiles 
of zinc levels). In particular the risk of dying from 
cardiovascular diseases was considerably higher in patients 
with low zinc levels: three to four-fold higher! 
Furthermore, these patients had more than double the risk of 
dying from illnesses other than cardiovascular disease. On 
the average, each quartile of decrease in serum zinc level 
increased the overall risk of dying with +15%, more than 
doubled the cardiovascular death rate (+120%) and 
increased by one third (+32%) the noncardiovascular 
mortality. Furthermore, higher serum zinc concentrations 
were associated with lower levels of inflammation markers, 
higher levels of other antioxidants and with a younger 
age,182 
 
People with higher serum zinc levels but still within the 
reference range have a lower risk of dying from cancer 
 
In a large study of 3000 men and 3244 women free from 
cancer at baseline, individuals with zinc levels in the lower 
half of the reference range (between the 10th and 50th 
percentile) had a significantly higher risk of dying. 
However these individuals between the 50th and 19th 

percentile of zinc levels had a -36% lower risk of dying than 
individuals with a zinc level below the 10th percentile. These 
findings clearly suggest that zinc can make people live 
longer.173 
 
Eating foods rich in zinc may protect alcohol drinkers against 
dying from cardiovascular disease 
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When the amount of polyunsaturated fatty acids in the diet is 
low compared to the amount of saturated fatty acids, for 
example, the risk of dying by coronary artery disease 
increases.161 
 
 
Omega Six Polyunsaturated Fatty Acids Such As 
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A high intake of linoleic acid prolong life in elderly persons 
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linoleic acid was above average had better chance of living 
longer. Their risk of dying dropped down by 60% compared 
to people with a lower than average intake 
(figure 21). 
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High copper levels may facilitate the loss of zinc in the urine 
and thus cause a zinc deficiency. Excessive levels of copper 
may increase the formation of free radicals and thus 
increase the level of oxidative stress, leading to cell damage 
and cell death. These mechanisms may explain the adverse 
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serum copper concentrations were checked and found to be 
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Molybdenum 
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Higher toenail selenium levels are also linked with a lower 
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alcohol.177 
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been reported to significantly protect individuals against 
dying from colon, rectum, prostate, breast, ovary and lung 
cancers, and from leukaemia. Weaker protective effects of 
whole blood selenium concentrations were found for dying 
from cancers of the pancreas, skin and bladder.178-179 
 
Inefficacy of selenium supplementation on cardiovascular 
mortality, but efficient reducer of cancer mortality 
 
A randomized placebo-controlled trial on 1004 persons 
taking 200 μg per day of selenium or placebo did not show 
any significant beneficial effect of selenium on the risk of 
dying from heart disease.180 
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enriched) selenium per day or placebo in 13,112 patients 
with a history of basal squamous cell carcinomas of the skin, 
showed significant reductions in total cancer mortality and in 
the incidence of long, colorectal, prostate and total cancers 
in the selenium treated group.181 
 
 
Zinc 
 
People with a lower zinc level die easier from all causes, and 
specifically from cardiovascular disease and cancer 
 
Among 3316patients referred for coronary angiography, 
followed up for nearly 8 years, the subjects with initially 
lower zinc levels had a 44% higher risk of dying than 
subjects with higher zinc levels (upper versus lower quartiles 
of zinc levels). In particular the risk of dying from 
cardiovascular diseases was considerably higher in patients 
with low zinc levels: three to four-fold higher! 
Furthermore, these patients had more than double the risk of 
dying from illnesses other than cardiovascular disease. On 
the average, each quartile of decrease in serum zinc level 
increased the overall risk of dying with +15%, more than 
doubled the cardiovascular death rate (+120%) and 
increased by one third (+32%) the noncardiovascular 
mortality. Furthermore, higher serum zinc concentrations 
were associated with lower levels of inflammation markers, 
higher levels of other antioxidants and with a younger 
age,182 
 
People with higher serum zinc levels but still within the 
reference range have a lower risk of dying from cancer 
 
In a large study of 3000 men and 3244 women free from 
cancer at baseline, individuals with zinc levels in the lower 
half of the reference range (between the 10th and 50th 
percentile) had a significantly higher risk of dying. 
However these individuals between the 50th and 19th 

percentile of zinc levels had a -36% lower risk of dying than 
individuals with a zinc level below the 10th percentile. These 
findings clearly suggest that zinc can make people live 
longer.173 
 
Eating foods rich in zinc may protect alcohol drinkers against 
dying from cardiovascular disease 
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Meat, seafood, dairy products, nuts, legumes and whole 
grains contain relatively high concentrations of zinc69. 
Eating foods rich in zinc may protect against dying from 
heart disease, at least among consumers of alcohol. A study 
in postmenopausal women who regularly drank alcohol; for 
example, progressively higher zinc intakes were reported to 
be associated with increasingly lower cardiovascular disease 
mortality. Compared to the lowest quintile, reductions in 
mortality rank from -39% for the second lowest quintile to -
63% for the highest quintile of zinc intake. Women who 
consumed 30 g or more of alcohol per day had further 
increases of the risk of dying (figure 23).183 
 

 
Zinc therapy prolongs life in humans. 
 
Zinc therapy decreases the global risk of dying in humans. In 
one large prospective study, participants who during more 
than six years took zinc supplements had -27% less risk of 
dying (figure 24).184 
 

 
In Bangladesh, a third world country, zinc supplementation 
at low dose of 5 mg per day is recommended in small 
children as it decreases in them the fatality from diarrhea by 
-51% (figure 25).185 
 
 
 
 
 
 
 
 
 

 
 
Some small (about 7-8% more), often non-significant 
increases in survival have been reported with 10 mg per day 
of zinc supplementation in children (5 mg per day in children 
younger than 12 months).186-187 
 
Zinc supplementation may prolong life in animals 
 
Zinc therapy may save the life of mice and rats that have 
been irradiated by gamma-rays or are infected with 
salmonella typhimurium. Zinc helps in the salmonella 
typhimurium infections only when administered before the 
onset of infection.188-189 
 
In pregnancy, zinc and protein deficiencies lead to a +57 
and +67% higher fetal fatality, respectively, and a +72 to 
+74% higher incidence of foetal malformations. Zinc 
supplementation on the other hand drastically reduces the 
foetal mortality and malformations.190 
 
Zinc therapy may prolong survival in mice with cancer 
 
In zinc-deficient mice with cancer, zinc therapy has been 
shown to increase survival, but not when initiated at tumor 
inoculation. Zinc therapy only works when supplemented at 
the time the implanted tumor starts growing.191 
 
The danger of administering high doses of zinc in children 
with protein calorie malnutrition 
 
If zinc is life-saving in many conditions, high doses however 
may not help. In one trial, high-dose supplements at 6 mg of 
zinc per kilo body weight made 4.5 times more children 
between the ages of six months and three year die during a 
protein calorie malnutrition compared to lower doses of 1.5 
mg per kilo.192 
 
Aggravation of the adverse effects of low zinc levels on 
mortality by higher copper levels 
 
In another study, lower zinc levels tended to be associated 
with a higher mortality rate. Each 100 μg per deciliter 
increase in zinc level zinc level reduces mortality by -43%. In 
the presence of high copper levels, zinc mortality 
substantially increase. The global risk of dying (overall 
mortality) is more than twofold higher (2.6 times) in people 
with both a low zinc level and a high copper level. Also the 
risk of dying from cancer is 2.7 times higher in these patients 
with low zinc/high copper levels.172 
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In patients with AIDS too, it is safer to have a high zinc and 
relatively low copper level. In one study for example, a 
copper plasma level greater than the plasma zinc level, 
resulting in a copper to zinc ratio above one is associated 
with a five to eight times higher risk of dying!193 
 
No effects of zinc supplementation on mortality 
 
No studies have shown any significant beneficial effects on 
overall mortality in young children (1), nor on cancer 
mortality in adults (2).173,194 
 
 
Carnitine 
 
Carnitine supplementation helps patients with heart disease 
to live longer 
 
Carnitine supplements may help to live longer. In patients 
with recent myocardial infarction and who take the usual 
pharmacological treatment, four grams a day of L-carnitine 
reduced by tenfold the death rate, dropping it from 12.5% to 
1.2% during the year after having a myocardial infarction 
(figure 26). 
 

 
 
Carnitine essential role for energy productions as a 
component of the oxidative phosphorylation chain in the 
mitochondria may explain its strong protective effects on 
cardiac cells.195 
 
In heart failure too, L-carnitine supplementation can be near 
miraculous. During a three-year follow-up of patients with 
chronic heart failure, the patients who took two grams per 
day of L-carnitine in addition to the regular medication had a 
six-fold lower mortality rate than the placebo group.196 
 
Life-saving effects of L-carnitine in animal studies 
 
The administration of very large doses of L-carnitine of at 
least 150 milligrams per kilo body weight may help chickens 
survive severe cold exposure. The protective effect shows 
up at slightly lower doses (100 mg per kilo body weight or 
less).197. 
L-carnitine supplementation may also convincingly neutralize 
the adverse cardiac effects of drugs such as adriamycin, 
drastically decreasing more than threefold the death rate 
due to adriamycin in rats.198 
L-carnitine treatment has also been shown to drastically 
lower the mortality of rats submitted to an endotoxin shock.99 
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Nutrient Supplements to
Prolong Life
Since millions of years humans have tried to find ways to live longer.
A good life style, positive psychological attitudes, regular physical exercise, an improved diet, 
corrective hormone treatments, living in non-polluted areas may all help us to live longer. 

Which nutritional supplements may help us to live longer?
In his quest to find ways to lengthen life, while improving the quality of life and physical appearance 
of his patients, Dr Hertoghe has extensively reviewed the scientific publications that show associations 
between a longer life and nutritional tissue levels or nutritional supplementations. 
This book contains his overview of the topic.

Dr. Hertoghe is president of theWorld Society of Anti-Aging Medicine (WOSAAM) with over 7000 physicians 
and president of the International Hormone Society (IHS) with over 3000 physicians.
He supervises the international Anti-Aging Medicine Specialization and the Hormone Therapy Specialty programs, 
the post-graduate fellowships for physicians of the WOSAAM and HIS respectively.
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Dr. Thierry Hertoghe is a leading expert in anti-aging hormone therapies, 
focusing more and more on techniques that may reverse aging. 
Starting as a general practitioner, Dr. Hertoghe focused on the use of hormones, 
extensively researching and developing hormone therapies for his patients. 
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