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How Much Can Human Life Span Be Extended 
人類的壽命可以延長多少呢？
JENNIFER COUZIN（珍妮佛‧古辛）
When Jeanne Calment died in a nursing home in southern France in 1997, she was 122 years old, the longest-living human ever documented. But Calment’s uncommon status will fade in subsequent decades if the predictions of some biologists and demographers come true. Life-span extension in species from yeast to mice and extrapolation from life expectancy trends in humans have convinced a swath of scientists that humans will routinely coast beyond 100 or 110 years of age. (Today, 1 in 10,000 people in industrialized countries hold centenarian status.) Others say human life span may be far more limited. The elasticity found in other species might not apply to us. Furthermore, testing life-extension treatments in humans may be nearly impossible for practical and ethical reasons. 

　　1997年，當珍妮‧卡爾蒙（Jeanne Calment）逝世於法國南部的療養院時，享年122歲，是人類有記載可考以來最長的壽命。但假如一些生物學家和人口統計學家的預測成真的話，像卡爾蒙這種稀有的長壽將會在往後的數十年逐漸變得尋常。物種的壽命延長從酵母至老鼠，以及人類壽命趨向的推測，使得許多科學家相信人類的壽命常態將有可能超越100或110歲（今天，在工業化國家裡，每一萬人約有一人擁有百歲壽命）。但有些人認為，人類的壽命有可能較此説為有限，因其他物種所擁有的彈性不見得適用於人類。此外，在人類身上進行延長壽命的治療實驗，就其可行性以及道德原因而言，也幾乎是不可能的。
Just 2 or 3 decades ago, research on aging was a backwater. But when molecular biologists began hunting for ways to prolong life, they found that life span was remarkably pliable. Reducing the activity of an insulin like receptor more than doubles the life span of worms to a startling—for them—6 weeks. Put certain strains of mice on near-starvation but nutrient-rich diets, and they live 50% longer than normal.
　　僅僅在二十或三十年前，老化問題的研究仍有如一潭死水。但當分子生物學家開始尋求延長生命的方法時，他們發現壽命竟是如此的具有可塑性。令人驚異的是，減少一種像胰島素受體的活動，可使得蠕蟲的壽命增加一倍以上----達到令人驚異的六週壽命。把某些特定品種的老鼠限置於近乎飢餓但營養充份的飲食，他們反而可活得比常態者多一半之久。
Some of these effects may not occur in other species. A worm’s ability to enter a “dauer” state, which resembles hibernation, may be critical, for example. And shorter-lived species such as worms and fruit flies, whose aging has been delayed the most, may be more susceptible to life-span manipulation. But successful approaches are converging on a few key areas: calorie restriction; reducing levels of insulin like growth factor 1 (IGF-1), a protein; and preventing oxidative damage to the body’s tissues. 
　　這其中有些效應可能不會在出其他物種中出現。例如，蠕蟲進入「永久性幼蟲」狀態（類似冬眠）的本能，可能是關鍵所在。而且如蠕蟲和果蠅這類的短命物種，其老化時間已被延後最多，可能意謂著操控它們的壽命也較為容易。但是，成功的方法是匯聚在幾個關鍵領域：熱量攝取控制、減少胰島素類生長因子（insulin like growth factor 1，IGF-1，一種蛋白質）的程度，以及預防身體組織受到氧化的破壞。
Can these strategies help humans live longer? And how do we determine whether they will? Unlike drugs for cancer or heart disease, the benefits of antiaging treatments are fuzzier, making studies difficult to set up and to interpret. Safety is uncertain; calorie restriction reduces fertility in animals, and lab flies bred to live long can’t compete with their wild counterparts. Furthermore, garnering results—particularly from younger volunteers, who may be likeliest to benefit because they’ve aged the least—will take so long that by the time results are in, those who began the study will be dead.
　　這些策略是否能夠幫助人類更加長壽呢？又我們如何知道它們是否可行呢？和癌症或心臟病的藥物不同的是，抗衰老治療的好處是比較模糊的，這使得研究難以設立與詮譯。它們的安全性亦是未知之數；熱量攝取的限制減低了動物的繁殖能力，實驗室培殖的蒼蠅雖活得較久，卻無法與野生的同類相競爭。此外，取得此類研究結果----尤其是從較年輕的志願受試者身上，他們因年輕而終將獲益最多----需要很長的時間，等到有結果時，那些啟動研究的人已將死去。
That hasn’t stopped scientists, some of whom have founded companies, from searching for treatments to slow aging. One intriguing question is whether calorie restriction works in humans. It’s being tested in primates, and the National Institute on Aging in Bethesda, Maryland, is funding short-term studies in people. Volunteers in those trials have been on a stringent diet for up to 1 year while researchers monitor their metabolism and other factors that could hint at how they’re aging.

Insights could also come from genetic studies of centenarians, who may have inherited long life from their parents. Many scientists believe that average human life span has an inherent upper limit, although they don’t agree on whether it’s 85 or 100 or 150.

　　但上述問題並未使科學家打退堂鼓，有些人已經組織公司來尋求延緩老化的治療策略。有一耐人尋味的問題是，熱量攝取的限制是否真的能夠在人類身上發揮功效？這些假設目前正在靈長類動物身上進行測試，而設在馬里蘭州貝塞斯達地區的國家老齡化研究所，亦正在提供對人類做短期研究計畫的資助。在志願参與者接受嚴格的飲食控制的近一年中，研究人員監控觀察他們的新陳代謝作用以及其他可能暗示老化的因素。對百歲老人進行遺傳研究也可以提供一些新的見解，因為他們的長壽體質可能來自其父母。許多科學家相信人類的壽命有其內在上限，儘管他們對於這個上限是85歲、100歲，還是150歲，未有共識。
One abiding question in the anti-aging world is what the goal of all this work ought to be. Overwhelmingly, scientists favor treatments that will slow aging and stave off age-related diseases rather than simply extending life at its most decrepit. But even so, slowing aging could have profound social effects, upsetting actuarial tables and retirement plans.

　　在抗老化的研究範疇中，有個持久不變的問題是所有這些研究工作的目標應是什麼？絕大多數的科學家偏好那些可以延緩老化以及對抗與年齡有關疾病的治療，而不是其最初想要延長在最衰老時壽命的意圖。但即便如此，延緩老化將對社會產生深遠的影響，打亂人壽統計數據和退休計劃。
Then there’s the issue of fairness: If anti-aging therapies become available, who will receive them? How much will they cost? Individuals may find they can stretch their life spans. But that may be tougher to achieve for whole populations, although many demographers believe that the average life span will continue to climb as it has consistently for decades. If that happens, much of the increase may come from less dramatic strategies, such as heart disease and cancer prevention, that could also make the end of a long life more bearable. 
其後，是有關於公平性的議題：如果抗老化的治療可行，誰將會是既得利益者呢？又抗老化治療的計費方式為何？少數個人或許可以延長他們的壽命，儘管人口統計學家相信平均壽命將會如同過去數十年那樣持續攀升，但如果要使全部的人口都達成這個目標，可能困難重重。假使它真的實現了，其壽命增加大多數的原因可能是來自較非戲劇性的策劃，像心臟病與癌症的預防，如此將使長壽生命的終點比較好渡過。
問題討論
· Are there stable high-atomic-number elements? 

· 是否有穩定的高原子數的元素呢？
· A superheavy element with 184 neutrons and 114 protons should be relatively stable, if physicists can create it.

· 如果物理學家可以創造出來的話，擁有184個中子和114個質子的超重元素應是相對穩定的。
· Is superfluidity possible in a solid? If so, how? 

· 超流現象有可能岀現在固體中嗎？如果是這樣，它又是如何產生的呢？
· Despite hints in solid helium, nobody is sure whether a crystalline material can flow without resistance. If new types of experiments show that such outlandish behavior is possible, theorists would have to explain how. 

· 儘管有固態氦的提示，沒有人能確定一種晶體材料是否可以無阻力的流動。如果新的類型的實驗表明，這種異乎尋常的特性是可能的，理論家將非得解釋其原因。
· What is the structure of water?

· 水的分子結構是什麼？
· Researchers continue to tussle over how many bonds each H2O molecule makes with its nearest neighbors.

· 研究人員對於每個水分子與其近鄰分子間有多少個化學鍵這個問題，仍繼續爭執不下。
· What is the nature of the glassy state? 

· 玻璃態的性質是指什麼（固態液體）？
· Molecules in a glass are arranged much like those in liquids but are more tightly packed. Where and why does liquid end and glass begin?

· 在玻璃中的分子排列，就像那些在液體中分子排列，但更加緊密。在那裡，為什麼液體結束，玻璃開始？
· Are there limits to rational chemical synthesis? 

· 合理的化學合成是否有其限制？
· The larger synthetic molecules get, the harder it is to control their shapes and make enough copies of them to be useful. Chemists will need new tools to keep their creations growing.

· 合成分子越大，就越難控制它們的形狀及越難複製足夠的數量使其有實用價值。化學家需要新的工具，讓他們的創造力得以繼續増長。
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