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Can we selectively shout off immune responses?

我們有可能選擇性地避開免疫反應嗎？
In the past few decades, organ transplantation has gone from experimental to routine. In the United States alone, more than 20,000 heart, liver, and kidney transplants are performed every year. But for transplant recipients, one prospect has remained unchanged: a lifetime of taking powerful drugs to suppress the immune system, a treatment that can have serious side effects. Researchers have long sought ways to induce the immune system to tolerate a transplant without blunting the body’s entire defenses, but so far, they have had limited success. 

在過去幾十年中，器官移植已從實驗性的階段轉變為臨床常見的手術。僅在美國，每年就有兩萬次心臟、肝臟、腎臟的移植手術執行成功。但對於器官接受者，有一種可能性是未曾改變的：必須終身服用藥效強烈的藥物，以遏止免疫系統的反應，而這種療法具有危險的副作用。許多年來研究人員希望能夠找出允許移植器官，又不會減弱身體防衛機制的方式，但目前的成果仍然相當有限。 
They face formidable challenges. Although immune tolerance can occur—in rare cases, transplant recipients who stop taking immuno-suppressants have not rejected their foreign organs—researchers don’t have a clear picture of what is happening at the molecular and cellular levels to allow this to happen. Tinkering with the immune system is also a bit like tinkering with a mechanical watch: Fiddle with one part, and you may disrupt the whole mechanism. And there is a big roadblock to testing drugs designed to induce tolerance: It is hard to know if they work unless immunosuppressant drugs are withdrawn, and that would risk rejection of the transplant. But if researchers can figure out how to train the immune system to tolerate transplants, the knowledge could have implications for the treatment of autoimmune diseases, which also result from unwanted immune attack—in these cases on some of the body’s own tissues. 
    研究人員面臨了相當嚴峻的挑戰。雖然有少許的案例免疫系統可能產生相容性，使得某些器官接受者在停止服用抑制免疫力藥劑的情況下，沒有出現排斥新移植器官的症狀，但研究人員仍不清楚分子和細胞內的活動在上述情形下，是如何進行的。修復免疫系統如同修補一支機械手錶：一旦某個環節出了差錯，可能就會毀損整個機制。此外，測試催生相容性的藥物有個很大的障礙：除非抑制免疫力的藥劑藥效退出，否則難以明白它們是否產生作用，但這又冒著已經移植的器官遭致排斥的風險。但如果研究人員能夠找出使免疫系統與移植器官相容的方法，這樣的知識將會對自體免疫系統疾病的治療產生影響力，也包括因不必要的免疫攻擊使得某些自體組織發生疾病。 

A report in Science 60 years ago fired the starting gun in the race to induce transplant tolerance—a race that has turned into a marathon. Ray Owen of the University of Wisconsin, Madison, reported that fraternal twin cattle sometimes share a placenta and are born with each other’s red blood cells, a state referred to as mixed chimerism. The cattle tolerated the foreign cells with no apparent problems.　
    在六十年前，「科學」雜誌中一篇報導已為引導免疫系統相容性鳴了競賽的第一槍──一場早已演變成馬拉松場的競賽。威斯康辛大學麥迪遜校區的教授瑞‧歐文（Ray Owen）的報告指出，同卵雙胞胎的牲畜偶爾會共享胎盤，出生時也會帶有對方紅血球，這種情況被稱為混合嵌合體，如此一來，牲畜在接受外來器官時不會遇到明顯的問題。　
A few years later, Peter Medawar and his team at the University of Birmingham, U.K., showed that fraternal twin cattle with mixed chimerism readily accept skin grafts from each other. Medawar did not immediately appreciate the link to Owen’s work, but when he saw the connection, he decided to inject fetal mice in utero with tissue from mice of a different strain. In a publication in Nature in 1953, the researchers showed that, after birth, some of these mice tolerated skin grafts from different strains. This influential experiment led many to devote their careers to transplantation and also raised hopes that the work would lead to cures for autoimmune diseases.　
　　幾年後，英國伯明罕大學的彼得‧梅達瓦（Peter Medawar）與他的團隊發表了報告，指出同卵雙胞胎的牲畜因上述的混合嵌合體機制可以順利接受皮膚移植。梅達瓦（Medawar）並沒有立刻將之與歐文（Owen）的研究連在一起，但當他發現了這個關聯時，他決定在胎鼠的胚胎中注射從它種老鼠身上取下來的組織。一九五三年「自然」雜誌的出版中，研究人員指出，這些老鼠出生後，其中有些老鼠也可以自然地接受來自其他品種的老鼠的皮膚移植。這樣的實驗成功帶起了風行草偃的力量，許多研究者紛紛投入移植這塊領域，也為自我免疫系統的疾病癒治燃起了希望。　
Immunologists, many of them working with mice, have since spelled out several detailed echanisms behind tolerance. The immune system can, for example, dispatch “regulatory” cells that suppress immune attacks against self. Or the system can force harmful immune cells to commit suicide or to go into a dysfunctional stupor called anergy. Researchers indeed now know fine details about the genes, receptors, and cell-to-cell communications that drive these processes.

以老鼠為實驗對象的免疫學家，因而拼湊出隱藏在免疫相容性背後的一些細節機制。舉例來說，免疫系統可以派遣「恆常（regulatory）」細胞來抑制對自我的免疫攻擊，它也會迫使有危害的免疫細胞自殺，或是使之進入功能失調的停滯狀態（稱之為無反應性）。當今的研究人員已經對基因、製造這些過程的受體與細胞對細胞之傳輸知之甚詳。　
Yet it’s one matter to unravel how the immune system works and another to figure out safe ways to manipulate it. Transplant researchers are pursuing three main strategies to induce tolerance. One builds on Medawar’s experiments by trying to exploit chimerism. Researchers infuse the patient with the organ donor’s bone marrow in hopes that the donor’s immune cells will teach the host to tolerate the transplant; donor immune cells that come along with the transplanted organ also, some contend, can teach tolerance. A second strategy uses drugs to train T cells to become anergic or commit suicide when they see the foreign antigens on the transplanted tissue. The third approach turns up production of T regulatory cells, which prevent specific immune cells from copying themselves and can also suppress rejection by secreting biochemicals called cytokines that direct the immune orchestra to change its tune. 
但解開免疫系統作用的機制之謎與找出安全的辦法來操弄這個機制也是個問題。移植研究者正在循著三個主要的管道來增進免疫相容性。其中一個是建立在梅達瓦（Medawar）的研究基礎上，嚐試找出開發此缺失現象的原因。研究人員將器官捐贈者的骨髓質注入病人體內，期盼捐贈者的免疫細胞可以引導宿主產生相容作用。跟隨捐贈者器官而來的的免疫細胞，其中也有一些物質會引導相容反應。第二個計畫則為，使用藥物鍵 T 細胞使其當遇見外來抗體實即在移植組織中時失去反應或自殺。第三個方法是製造 T 細胞，因為 T 細胞可以遏止特定的免疫細胞自我複製，並可藉由隱藏稱為細胞因子的生化物質來抑制排斥反應，其主導免疫系統改變其相性。 
All these strategies face a common problem: It is maddeningly difficult to judge whether the approach has failed or succeeded because there are no reliable “biomarkers” that indicate whether a person has become tolerant to a transplant. So the only way to assess tolerance is to stop drug treatment, which puts the patient at risk of rejecting the organ. Similarly, ethical concerns often require researchers to test drugs aimed at inducing tolerance in concert with immunosuppressive therapy. This, in turn, can undermine the drugs’ effectiveness because they need a fully functioning immune system to do their job.　

這些計畫都面臨了同樣的問題：我們難以判定哪一種方法是成功或是失敗，因為並沒有一個可靠的「生物標誌」可以指出受體究竟有沒有對移植來的器官產生相容作用。所以要看出人體能否相容，唯一的辦法是停止使病人產生對抗自身器官風險的藥物治療。同樣的，道德問題也使得研究人員在針對驅進免疫力而測試藥物時，同時也施以抑制免疫力的療法。然而，這會使藥物的成效大為降低，因為它們需要功能完整的免疫系統，才能夠執行任務。　
If researchers can complete their 50-year quest to induce immune tolerance safely and selectively, the prospects for hundreds of thousands of transplant recipients would be greatly improved, and so, too, might the prospects for controlling autoimmune diseases. 
若研究人員可以完成他們五十年來的探索，並促進安全且有選擇性地免疫相容，那麼將有成千上萬個器官移植接受者大大地受惠，而這也可能是未來控制自我免疫疾病的願景。　
問題討論

· How did flowers evolve? 

· 花朵如何演化？　
· Darwin called this question an “abominable mystery.” Flowers arose in the cycads and conifers, but the details of their evolution remain obscure.　

· 達爾文（Darwin）認為這個問題是一個「令人厭惡的謎」。花朵是由蘇鐵和針葉松柏發展而來，但詳細的演化過程仍然無解。　
· How do plants make cell walls? 

· 植物如何形成細胞壁？　
· Cellulose and pectin walls surround cells, keeping water in and supporting tall trees. The biochemistry holds the secrets to turning its biomass into fuel. 
· 纖維素與果膠所構成的牆會環繞著細胞，使水分保持在其中，並支撐高大的植物。生物化學是使生物遺骸變成燃料的關鍵。 
· How is plant growth controlled? 

· 植物的成長是如何得到控制的？ 

· Redwoods grow to be hundreds of meters tall, Arctic willows barely 10 centimeters. Understanding the difference could lead to higher-yielding crops. 
· 紅杉可長到數百公尺高，而極地柳還不到十公分。若了解這個差異，將能引導研發出多產作物。　
· Why aren’t all plants immune to all diseases?  

· 為什麼不是所有植物的免疫過程都會出現疾病？ 　
· Plants can mount a general immune response, but they also maintain molecular snipers that take out specific pathogens. Plant pathologists are asking why different species, even closely related ones, have different sets of defenders. The answer could result in hardier crops. 
· 植物會發動許多免疫反應，但他們也會保留分子抗原來將特定病原體帶走。植物病理學家始終在探究一個問題：為什麼相近但不同品種的植物仍具有不同的抗體？這個答案可能就是耐寒作物。　
· What is the basis of variation in stress tolerance in plants? 　

· 植物對於環境壓力容忍不同的假設為何？　
· We need crops that better withstand drought, cold, and other stresses. But there are so many genes involved, in complex interactions, that no one has yet figured out which ones work how.

· 我們需要抗旱、抗寒與抗其他環境壓力的作物，但這牽扯到太多種基因，在這複雜的互動中，我們也還未知它們如何作用。　
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