Nutrition and Anti-Aging Perspectives from the West


Darwin Deen, MD, MS

Medical Professor, Department of Community Health and Social Medicine  

Sophie Davis School of Biomedical Education, City College of New York  

160 Convent Ave Harris Hall 409

New York, New York 10031 USA

212-650-7784

ddeen@ccny.cuny.edu

Session Objectives:
· Discuss historical developments in the science of nutrition.
· Present current population recommendations.
· Identify recent scientific evidence related to nutrition and anti-aging.

The study of the science of nutrition in the West began in the 1700’s with the definition of a “calorie” and the treatment of scurvy using fresh with lime juice. Since that time, nutritional recommendations for populations have depended upon our understanding of nutrition science at the time. Initially the focus was on achieving adequate levels of macronutrients (carbohydrates, fats and proteins) and micronutrients (vitamins and minerals) for the prevention of malnutrition and deficiency diseases. As vitamin deficiencies were identified, these isolated nutrient deficiencies, which were the cause of acute diseases, became more easily treated, and nutrition scientists began determining the contribution of dietary intake to chronic disease risk. With the belief that all important nutrients had been identified, and the role of each in metabolism defined, attention turned away from nutrition science as there seemed to be little left to learn from its study. Subsequently it has been determined that even aspects of the diet that are not absorbed are important to health (e.g. fiber), and that overall dietary composition may be more important than individual dietary constituents (acid/base balance and ash and phyto-nutrient content). 

The study of chronic diseases has been aided by epidemiology which is only able to establish association but not confirm causation. In the 1950’s, Ancel Keys determined a relationship between serum cholesterol levels and saturated fat intake and with the epidemiologic association between cholesterol level and heart disease risk, public health officials in the U.S. made population recommendations to avoid dietary fat (it was felt that expecting people to recognize the distinctions between different types of fat would be too difficult). Food technologists responded by creating a plethora of new products (including margarine) that contained less fat (or less saturated fat) and a great uncontrolled experiment began. Heart disease rates have fallen by 40% in the intervening decades, but as ever more refined public health recommendations have been promoted (the 4 Food Groups, the Food Pyramid, and now My Plate) an epidemic of obesity has developed (with a 3 fold increase in prevalence over the past 30 years). 

Some of the increase in obesity prevalence is related to our modern lifestyle which allows for increased calorie availability with decreased calorie expenditure, but some is also probably due to the fact that when we eat less fat, we have less satiety and are left with more hunger and we eat more frequently. Food companies are always anxious to expand into new markets and their food scientists create new products to entice our taste buds. Unfortunately our neurochemistry has a limited ability to perceive certain inputs (e.g. calories consumed in the form of beverages), and our public health recommendations have often been made with inadequate understanding of the metabolic consequences of these dietary changes may produce. The importance of lifestyle on chronic disease risk is now firmly established, but changing the habits of individuals and populations is proving very difficult (children will not eat fruits and vegetables when donuts are available). Research has shown that low-income populations in the U.S. and France respond to market forces and purchase the cheapest source of calories, regardless of the “healthiness” of those calories. Thus we now know quite a bit about how nutrition contributes to obesity and other chronic diseases, but putting that knowledge to practical use on a population level is proving challenging. 

The search for the “magic bullet” in nutrition has been disappointing. Examples from the supplement literature will be cited. The completion of the human genome project in 2003 heralds a new era in nutrition research: nutrigenomics; the study of the impact of nutrients and diets on genes and epi-genetics. The recognition of the importance of anti-natal nutrition began with the Barker hypothesis and the mechanisms of epigenetic changes are currently being elucidated. Examples of important recent findings will be provided. As the population lives longer, the impact of diet and nutrition on aging has come under study. Epidemiologic findings in populations with long-living individuals are being supplemented by experimental studies among aged individuals within populations that do not have as many aged individuals. These studies are providing clues to target genes whose manipulation may potentially increase the human life span. 

While the evidence for caloric restriction is solid, the scientific study of caloric restriction in humans is in its infancy and it will not likely have broad appeal to the general public. Calorie restriction mimetics are among the crop of new anti-aging supplements being developed but few have any strong scientific support. Supplements which function as telomerase activators are already on the market. Whether these supplements will work to extend the life span is currently unknown but if our past experience with nutrition science serves as a model, we do not yet have a full enough understanding of the mechanisms of these supplements to support their widespread use. Current recommendations for dietary constituents that comprise and “anti-aging diet” will be presented. In this talk, Dr. Darwin Deen, Medical Professor in the Department of Community Health and Social Medicine at the Sophie Davis School of Biomedical Education at City College of New York will review the dietary contributions to chronic disease prevention and anti-aging perspectives from the West.
（譯文）
關於營養學及抗老化之西方觀點

會議目標:

‧討論營養科學之歷史發展脈絡

‧提出當前人口建議

‧指出目前關於營養及抗老化之科學證據
西元1700年，提出了何謂一個“卡路里”之定義，當時並以新鮮檸檬汁治療壞血病，西方對於營養科學的研究就此展開。從那時候開始，給予人們的營養建議已須仰賴當時我們對營養科學的了解。最初研究重心是使得巨量營養素「macronutrients」 (碳水化合物，脂肪及蛋白質)和微量營養素「micronutrients 」(維生素及礦物質)能夠達到適當平衡，以預防因營養不良及營養缺乏所產生的疾病。當維生素缺乏症被辨識出來後，這些往往導致急性疾病發生的個別營養素缺乏症變得更加容易治療，營養科學家並開始測定飲食攝取量對於產生慢性疾病的風險。隨著確信已辨識出所有重要的營養素，且它們個別在代謝作用中所扮演的角色亦已明確定義，營養科學似乎只剩下小部份範疇可供探究，研究的注意力便逐漸轉移。隨後亦証實，飲食中即使是未被吸收的成分(如，纖維素)，對於維持健康仍扮演重要的角色，且均衡的飲食結構會比個別飲食成分(酸/鹼平衡，灰質及植物營養素)來的重要。
流行病學(epidemiology)對慢性疾病所做的研究只能建立其間的相關性，無法證實確切的因果關係。在1950年，Ancel Keys 測定了血清膽固醇密度與飽和脂肪攝取量之間的關係，並依循流行病學找出膽固醇密度與其促成心臟病產生的風險間的關聯性。美國的公共健康部門提出人口建議以避免因飲食造成的肥胖(期待人們能夠辨識出不同類型的肥胖之間的差異性仍有一定的困難度)。食品技術人員藉著創造出含較少量脂肪的新產品(包含人造奶油「margarine」)做為回應，一個大型的無對照組實驗即此展開。心臟病發病率在這段期間已下降40%，然而隨著推廣更完善的公共健康建議(四大類食物「4 Food Groups」，食物金字塔「Food Pyramid」，以及現在推廣的我的餐盤「My Plate」)，肥胖症(obesity)的流行卻開始蔓延(肥胖症的比例在過去30年內已成長了3倍)。

罹患肥胖症的比例增加，部分是肇因於我們現代的生活型態，總是不斷地攝取熱量卻很少將之釋放出來；另一方面，也可能由於我們攝入較少的脂肪，飽足感相對降低，因此更容易感到飢餓而益發頻繁地進食。食品公司總是急於拓展新的市場，他們的食品科學家也不斷創造出新產品來吸引我們的味蕾。遺憾的是，我們的神經化學對於特定輸入(如，從飲料的型態中吸收到的熱量)的感知能力有限，且關於這類飲食變化可能產生的代謝結果，我們的公共健康建議時常建立在對其不適當的認知上。生活型態造成慢性疾病的風險的重要性現已確立，然而改變個人及群體的習慣仍相當困難(只要眼前有甜甜圈，孩童就不會吃水果及蔬菜了)。研究顯示，美國及法國的低收入族群在購買熱量來源時，與其考量其健康性，他們更會傾向選擇較便宜的食品以回應市場壓力。因此，我們現在已經相當清楚營養素是如何促成肥胖及其他慢性疾病，但將這些知識實際運用在一定的人口數量上仍具相當的挑戰性。
營養學對於“靈丹妙藥「magic bullet」”的探索結果卻令人失望，此部分將會引用補充文獻中的範例。在2003年完成的人類基因組計畫預示了營養學研究的新紀元：營養基因組學(nutrigenomics)─研究營養素及飲食對於基因和表觀遺傳學(epi-genetics)的影響。源自巴克假說(Barker hypothesis)對於產前營養補給之重要性的認知，以及表觀遺傳變化的作用機制目前正在評估當中。之後將會提供最近的重要研究結果。隨著人類越活越長，關於飲食及營養素對於老化的影響研究亦開始進行。在老年人口比例較低的族群中，進行了一項關於老年人的實驗性研究，用以輔助針對長壽個體組成的族群所做的流行病學研究結果。這些研究提供了關於目標基因的線索，這些基因在運作上可能會潛在增加人類壽命的長度。

雖然證據相當紮實，然而關於熱量限制的科學研究仍處於起步階段，對多數人而言可能不會有太大的影響力。目前正在發展一批新的抗老化補給品中的熱量限制替代物，不過幾乎沒有任何強力的科學證據支持其效果。做為末端酶活化劑(telomerase activators)的補給品現已上市。這些補給品對於是否能夠延長人類壽命的效果目前尚未明確，即使以過去對於營養科學研究的經驗做為模型，我們對這些補給品的作用機制還是沒有充分的了解，以支持其廣泛的用途。飲食成分及抗老化飲食的當前建議即將被提出。這次研討當中，任教於紐約市立大學，蘇非戴維斯生物醫學教育分校，社區衛生與社會醫學系的Dr. Darwin Deen醫學教授(Medical Professor in the Department of Community Health and Social Medicine at the Sophie Davis School of Biomedical Education at City College of New York)，將會彙報關於飲食因素如何預防慢性疾病及抗老化的西方觀點。
