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愛滋病病毒有效的疫苗是可實行的嗎？
Is an Effective HIV Vaccine Feasible
瓊‧科恩（JON COHEN）
自從二十年前研究人員證實愛滋病病毒是引起愛滋病的原因之後，對於尋找對抗愛滋病毒之疫苗所投入的金錢與努力，在歷史上是比任何疫苗還要多的。美國國家衛生研究所每年在這個單獨的項目就投入幾近於5億元，而且超過50種不同的準備工作已經進入臨床試驗階段。然而，一個或許能夠阻撓每年數以百萬計新生愛滋病感染源的有效疫苗，仍是遙不可及的夢想。 
In the 2 decades since researchers identified HIV as the cause of AIDS, more money has been spent on the search for a vaccine against the virus than on any vaccine effort in history. The U.S. National Institutes of Health alone invests nearly $500 million each year, and more than 50 different preparations have entered clinical trials. Yet an effective AIDS vaccine, which potentially could thwart millions of new HIV infections each year, remains a distant dream. 
雖然愛滋病研究人員已經把這類病毒整個反轉，而且很詳盡了解病毒是如何破壞免疫系統的，但是，一個尚待解決的問題，是關於哪一種免疫反應可以避開感染。意即當一個愛滋病毒研究人員早在十年前能夠成功地解決這問題，這個領域就如同「即使沒有方向的指引也能夠自在的遨遊」。 
Although AIDS researchers have turned the virus inside-out and carefully detailed how it destroys the immune system, they have yet to unravel which immune responses can fend off an infection. That means, as one AIDS vaccine researcher famously put it more than a decade ago, the field is “flying without a compass.” 
　　一些懷疑論者認為愛滋病是沒有疫苗可以阻止的。他們的主張是愛滋病毒複製如此之快速且在這過程中也製造許多的錯誤，以致於疫苗是不可能阻擋所有已存在的愛滋病毒。愛滋病毒也已發展出非常複雜的機制去巧妙回避免役的攻擊，以醣類來覆蓋其表面蛋白來隱藏其脆弱部分使其免於抗體的攻擊，並且可以產生一些蛋白質來阻撓其他免疫力量的生成。這些懷疑論者同時指出，疫苗開發者很少能夠成功地對抗像愛滋病毒般能夠輕易通過免疫系統者，瘧疾寄生蟲、C型肝炎病毒與肺結核桿菌就是最好的例子。 
Some skeptics contend that no vaccine will ever stop HIV. They argue that the virus replicates so quickly and makes so many mistakes during the process that vaccines can’t possibly fend off all the types of HIV that exist. HIV also has developed sophisticated mechanisms to dodge immune attack, shrouding its surface protein in sugars to hide vulnerable sites from antibodies and producing proteins that thwart production of other immune warriors. And the skeptics point out that vaccine developers have had little success against pathogens like HIV that routinely outwit the immune system—the malaria parasite, hepatitis C virus, and the tuberculosis bacillus are prime examples. 
然而，愛滋病疫苗研究者卻堅信他們會成功。猴子的實驗已經證明疫苗可以保護動物免於罹患猿猴免疫缺乏病毒（SIV），即與猿猴相關的愛滋病毒。許多研究已證實一再暴露於愛滋病毒的人未有受到感染，這意謂有一些東西確實能夠阻止這些病毒。一小部份的人因而受到感染，卻都似乎沒有遭受任何傷害，而另外一些人在病毒對他們免疫系統發生損害之前，攜帶著病毒拒敵了十年或者更久。科學家也發現，在試管實驗中有一些罕見的抗體在對抗病毒上是強而有力的。 
Yet AIDS vaccine researchers have solid reasons to believe they can succeed. Monkey experiments have shown that vaccines can protect animals from SIV, a simian relative of HIV. Several studies have identified people who repeatedly expose themselves to HIV but remain uninfected, suggesting that something is stopping the virus. A small percentage of people who do become infected never seem to suffer any harm, and others hold the virus at bay for a decade or more before showing damage to their immune systems. Scientists also have found that some rare antibodies do work powerfully against the virus in test tube experiments. 
起初，研究人員把他們的希望寄託於一種疫苗，它能夠去啟動抗體來對抗愛滋病毒的表面蛋白──這種方法似乎很樂觀，因為愛滋病毒使用其表面蛋白去抓住白血球細胞並產生感染，但僅能夠對抗愛滋病毒的表面蛋白之疫苗，在動物及試管研究時看起來是缺乏活力的，而且在大規模的臨床試驗上證明它是無效的。 
At the start, researchers pinned their hopes on vaccines designed to trigger production of antibodies against HIV’s surface protein. The approach seemed promising because HIV uses the surface protein to latch onto white blood cells and establish an infection. But vaccines that only contained HIV’s surface protein looked lackluster in animal and test tube studies, and then proved worthless in large-scale clinical trials. 
現在研究人員正在積極探究其他方法，當愛滋病毒設法去打擊抗體並引發感染時，第二道防疫線──細胞免疫，明確對準目標並消滅被愛滋病毒感染細胞。許多目前正在測試的疫苗，正致力於刺激細胞免疫系統力量的生成。但是細胞免疫的活動會影響到其他的成員，例如巨噬細胞，化學傳訊者稱之為細胞激素，即所謂的自然殺手細胞，但它們尚未受到重視。 
Now, researchers are intensely investigating other approaches. When HIV manages to thwart antibodies and establish an infection, a second line of defense, cellular immunity, specifically targets and eliminates HIV-infected cells. Several vaccines which are now being tested aim to stimulate production of killer cells, the storm troopers of the cellular immune system. But cellular immunity involves other players—such as macrophages, the network of chemical messengers called cytokines, and so-called natural killer cells—that have received scant attention. 　
尋求以抗體為基礎的疫苗，目前也正面臨著一個新生的歷程，儘管它仍需要研究者再回顧思考。疫苗研究者循序漸進由抗原著手，然後評估由它們所引發的抗體，在這個例子中，即是愛滋病毒的一部份。但現在的研究者已經從感染者單獨分離出超過一打以上的抗體，而且這些抗體已經能夠在試管實驗時阻擋愛滋病的感染。這些技巧將可推論出哪一種特定的抗原可以引發他們的生產。 
The hunt for an antibody-based vaccine also is going through something of a renaissance, although it’s requiring researchers to think backward. Vaccine researchers typically start with antigens—in this case, pieces of HIV—and then evaluate the anti-bodies they elicit. But now researchers have isolated more than a dozen antibodies from infected people that have blocked HIV infection in test tube experiments. The trick will be to figure out which specific antigens triggered their production. 
一個有效的愛滋病疫苗必須能夠同時刺激抗體並產生細胞免疫，這是較為理想的，也是許多人共同努力的目標。或許關鍵就在於刺激位於愛滋病毒典型侵入處之黏膜表面的免疫力。甚至有可能研究人員將會發現一種到目前為止都沒有人知道的免疫反應；也或許答案在於免疫系統與人類基因變異性之間的相互影響。關於基因的變異性：研究指出具有重大影響的基因，對愛滋病毒與疾病最為敏感，卻也是最有抵抗力的。 
It could well be that a successful AIDS vaccine will need to stimulate both the production of antibodies and cellular immunity, a strategy many are attempting to exploit. Perhaps the key will be stimulating immunity at mucosal surfaces, where HIV typically enters. It’s even possible that researchers will discover an immune response that no one knows about today. Or perhaps the answer lies in the interplay between the immune system and human genetic variability: Studies have highlighted genes that strongly influence who is most susceptible— and who is most resistant—to HIV infection and disease.
不論答案的根據為何，這些認知都將有助於對抗其他疾病，如愛滋病的疫苗發展，諸如此類的疾病不易受到免疫攻擊，造成了數百萬人的死亡。此類疾病的疫苗開發者或許應往其他方面尋求解答。由愛滋病疫苗研究人員於近幾年所探究的，未知免疫領域的圖像，將會獲得重視。 
Wherever the answer lies, the insights could help in the development of vaccines against other diseases that, like HIV, don’t easily succumb to immune attack and that kill millions of people. Vaccine developers for these diseases will probably also have to look in unusual places for answers. The maps created by AIDS vaccine researchers currently exploring uncharted immunologic terrain could prove invaluable. 
問題討論
· 多少種人類共同存在於離現在較近的過去，又他們的關聯性為何？ 
· How many kinds of humans coexisted in the recent past, and how did they relate? 
· 印尼的新侏儒人種化石資料指出，至少有四種人類生存於過去的十萬年。較確切的時期以及更多的資料將有助於確認或修正這個概念。 
· The new dwarf human species fossil from Indonesia suggests that at least four kinds of humans thrived in the past 100,000 years. Better dates and additional material will help confirm or revise this picture. 
· 現代人類的行為如何引發的？ 
· What gave rise to modern human behavior? 
· 現代人獲得抽象思考、語言與藝術的能力，是以循序漸進的方式呢？抑或是來自大約發生在四萬年前於歐洲的一場文化「大爆炸」呢？來自非洲（即人種起源之地）的資料，或許可以掌握這個問題的關鍵。 
· Did Homo sapiens acquire abstract thought, language, and art gradually or in a cultural “big bang,” which in Europe occurred about 40,000 years ago? Data from Africa, where our species arose, may hold the key to the answer. 
· 人類文化的根源為何？ 
· What are the roots of human culture? 
· 沒有任何動物能夠擁有與人類相近的能力，其可建立過去的發現並進行改進──這些差異的決定因素，有助於我們了解人類文化的演變。 
· No animal comes close to having humans’ ability to build on previous discoveries and pass the improvements on. What determines those differences could help us understand how human culture evolved. 
· 語言及音樂的進化根源為何？ 
· What are the evolutionary roots of language and music? 
· 探索人類如何說話以及創作音樂的精神科學家，才正要開始去尋找這些珍貴能力的來源線索。 
· Neuroscientists exploring how we speak and make music are just beginning to find clues as to how these prized abilities arose. 
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