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            Abstract
It has recently been established that both acute human immunodeficiency virus (HIV) and simian immunodeficiency virus (SIV) infections are accompanied by a dramatic and selective loss of memory CD4+ T cells predominantly from the mucosal surfaces. The mechanism underlying this depletion of memory CD4+ T cells (that is, T-helper cells specific to previously encountered pathogens) has not been defined. Using highly sensitive, quantitative polymerase chain reaction together with precise sorting of different subsets of CD4+ T cells in various tissues, we show that this loss is explained by a massive infection of memory CD4+ T cells by the virus. Specifically, 30â€“60% of CD4+ memory T cells throughout the body are infected by SIV at the peak of infection, and most of these infected cells disappear within four days. Furthermore, our data demonstrate that the depletion of memory CD4+ T cells occurs to a similar extent in all tissues. As a consequence, over one-half of all memory CD4+ T cells in SIV-infected macaques are destroyed directly by viral infection during the acute phaseâ€”an insult that certainly heralds subsequent immunodeficiency. Our findings point to the importance of reducing the cell-associated viral load during acute infection through therapeutic or vaccination strategies.
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                    Figure 1: Identification of subsets of CD4+ and CD8+ T cells in a non-human primate (rhesus macaque).[image: ]


Figure 2: Dynamics of CD4+ and CD8+ subsets during acute SIV infection.[image: ]


Figure 3: Viral dynamics during acute infection.[image: ]


Figure 4: Expression of CCR5 mRNA by T cells.[image: ]
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HIV: stop it in its tracks
Two papers in this issue shed light on the early stages of HIV infection. HIV gradually infects and destroys disease-fighting CD4+ T cells in the blood, but also causes loss of CD4+ T cells from mucosal surfaces such as the gut in the initial infection phase. Studies in monkeys infected with simian immunodeficiency virus (SIV) now show that the virus infects and kills memory CD4+ T cells, a T-cell subset responsible for remembering previous infections. Mattapallil et al. found that SIV infects about 50% of memory CD4+ T cells within days of infection. Li et al. show that as well as killing by direct infection, the virus triggers uninfected cells to self-destruct via apoptosis. These findings have clinical implications, stressing the need to reduce viral load at the early stage of infection.
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