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Targets: 1-_ ~crophages 

asymptomatic stage," says immunologist Luis 
Montaner of Philadelphia's Wistar Institute. 
And Suzanne Crowe, a virologist at the 
Macfarlane Bumet Centre for Medical Re- 
search in Fairfield, Australia, says that "the 
issue of whether macrophages are a reservoir 
for HIV needs to be critically reevaluated." 
Indeed, most researchers are far from ready to 

VARENNA, ITALY-The dramatic shore- T lymphocytes, which triggers the destruction let macrophages off the hook, and many have 
line of Lake Como has long been a favored of the invaders. Dendritic cells play a similar tumed their attention to the possibility that 
site for contemplation, drawing such diverse antigen-presenting role. Because macroph- macrophages and dendritic cells may be play- 
thinkers as the English poet Percy Shelley ages and dendritic cells come into close con- ing a more direct and important role in HIV 
and the Roman scientific encyclopedist tact with T cells during antigen presentation, infection. And, as evidenced by research re- 
Pliny the Elder. Last month, more than 100 many researchershavecome toregardthemas ported at the Varenna meeting, they may 
AIDS experts gathered in this idyllic lake- "Trojan horses," passing HIV to previously now be on the right track. 
side town to contemplate a major unsolved uninfected T cells. Virus factories. One of the riddles of HIV 
riddle of HIV infection: What role do im- Macrophages are further implicated by infection is that very high levels of the virus 
mune-systemcellsother thanT lymphocytes the fact that they are among the first cells continue to pour into the bloodstream even 
play in the progression of the disease? attacked by the virus, and the viral strains when the CD4 T cells are almost completely 

The T lymphocyte has been at the center that predominate in early stages of infection destroyed in the late stages of AIDS. "This 
of AIDS research for more than a decade- are often called "macrophage-tropic." This is still a mystery," says immunovirologist 
and for good reason. HIV's main target is the prompted researchers to suspect that rnac- Guido Poli of the San Raffaele Scientific 
CD4 T cell (so called because it carries the rophages might act as a hidden reservoir for Institute in Milan, Italy. "We don't know 
CD4 receptor protein on its surface), and a HIV, especially during early stages of infec- where the virus is reproducing itself." 
drastic drop in the number of CD4 T cells tion. This idea was bolstered by the observa- One possible answer was suggested at 
correlates closely with the onset ofAIDS. But tion that whereas CD4 T cells die within a Varenna by microbiologist Sharon Wahl of 
the virus can also attack macrophages and few days of becoming infected by HIV, in- the U.S. National Institutes of Health in 
dendritic cells, both of which perform essen- fected macrophages seem to persist for Bethesda, Maryland. Wahl and colleague Jan 
tial functions during an im- Orenstein at George Wash-, 
mune response. And new ington University in Wash- { 
evidence presented at the ington, D.C., found that 
Varenna meeting* suggests during the late stages of! 
that these celletargets of AIDS, macrophages can 
what some have called "the become the major site for: 
other HIV infectionm- HIV production in some tis- 6 
may hold clues to a number sues. They looked at AIDS 
of unresolved questions in patients suffering from 
AIDS research. lung infections with the; 

Researchers reported that fungus Pneumocystis carinii 
macrophages may be an and the bacterium Myco- : 
important site of virus pro- bacterium avium and found : 
duction--especially in late that lymph node biopsies@ 
stages of infection-and Toxic attack. HIV infects brain macrophages (microglia) and possibly astrocytes, taken from them-which 8 
they may also be HIV's gate- which then release neurotoxic viral proteins. z contain macrophages from a 
way to the brain, an accom- the lung-contained "enor- 2 
plice in the killing of T cells, and the refuge of months while still releasing virus. mow" levels of virus, Wahl reported, mainly 5 
HIV strains with different susceptibilities to The case against macrophages looked localized in the macrophages. Wahl and 
antiviral drugs. "The T cells are on center strong to many AIDS experts, but recently the Orenstein suggest that HIV-infected rnac- 2 
stage and the macrophages are in the wings," macrophages-as-reservoir concept has been rophages may contribute heavily to the high 
says immunologist Richard Kombluth of the called into question, in large part as a result of blood virus levels seen in late-stage patients. 
University of California, San Diego (UCSD). research led by George Shaw at the University And work reported at the meeting by vi- 
"But we'd better start thinking about long- of Alabama and David Ho of the Aaron Dia- rologist John Clarke and his colleagues at St. 
lived cells like macrophages, because we want mond AIDS Research Center in New York Mary's Hospital in London, which indicates 
to get the virus out of them, too." City. They showed that millions of copies of that HIV infection of lung macrophages may 

A reservoir for HIV? Macrophages, which HIV are produced and destroyed every day, be important throughout the course of infec- 
are found in many tissues of the body, are even during the early asymptomatic phase of tion, may have important implications for 
scavenger cells. They gobble up and digest infection (Science, 13 January 1995, p. 179). drug design. Clarke's team analyzed HIV from 
invading viruses, bacteria, and parasite-a Researchers now believe that the body is able both blood cells and lung macrophages of 
process called phagocytosis. But macrophages to rapidly replace the dying CD4 T cells in AIDS patients, and in more than half the 
also serve as antigen-presenting cells, picking this early stage, and only loses this ability as cases found significant genetic variations in 
up foreign proteins and "presenting" them to the disease progresses-thus making the res- the viruses. Similarly, HIV resistance to the 

ervoir concept unnecessary to explain HIV's antiviral drug AZT varied greatly between 
* Third International Workshop on HIV and persistence in the body. blood and lung samples. This divergence of 
Cells of Macrophage Lineage, Varenna, Italy, "There is overwhelming evidence that viral strains led the group to conclude that 
16-1 9 October 1996. the virus is not in a quiescent state during the HIV may follow a different evolutionary path- 
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way in lung macroph- 
ages and Blood o e k  
finding that implies 
that drug therapy md 
vaccine development ' 
mayneedmbtdored 
to difXerent sites of&- 
tion. "We've get to 
knowwhatis- 
at each of BN's] tar- 
get areas before we can 

w h e r e & ~ ~ t o ~ f x a e n f n a c -  6.lat&morevirulentstrainsaonnet_i;lipcts rus,~ff~~UCSDsKomblurh,Sucharoleim-. 
rophges wZled &aa&i' "There is little called T cell-tropic--emerge laber. P-1 plies that block'i infeetion of these cetb, . 
h b r  that HlV-&feated macrophages are Cam- a n d h , i s w u  at the l+h&&me should be a tinget for drug designers. "Mac-:.,' 

of b e t  Centre in Australia reported &at rqrhages and dendritic cells are the b w ' - -  
embers of HW bfection," adds Komblutl*'';.t 
"Even if the virus is completely s u p p d  in>:- 
T cals, they may re** the &tion if they ,,.- 

vironment d B &  me& Munich, Ger- by skin dendriac ceh a a d v d  aims. afe not mtd fully." Macmphages, it seems,. . . 
many, reported that a s m i  cells And viro- M o  Stevenson od the Uni- will not be wai,ting in the wings too long. , , 
that help p m & + % e T & d a  Weir- vmiq of Mamdwem Medical Center in -Michael Bat= 
may also be inked by W,  although they 

M I C R Q ~ O N I C S  

First i w h  for lnte@~qf I .,- . _  L, 

k h e r s  at the Uni-ity of Rochestm : s i b  ead%k--c 
in New Yo& have just made an unlikely 'patous sib- aiidcg banrl gap . 
mck. Engineers have long hoped to wed 

3 
iP&t&ting components with conven- 

result wouldbe ~ i n m g m t e d c q m e W i c  . . chti t ,  a b n  +r systems 
and for &rts to build apkzd-tem ht 

cause neural d w  by )~.lizq* W pro- the materials md f- techniques c 
te-y of whch at;e s$so t.hq& a be needed br l i & t ~ ~ ~  and semi- 
tletmtoxic--into the& t&tm- d w m  b afe ,siv&Pds, apart h h e  way to remove the hydrogen wirhout ruw 

~um-ng traitor. A k j o r  rai9ed ' onea used in drab NW, hoar- the pot- dieon's eleettical properties: 
by work presented in Varenna is d m  HN e m ,  the gmaphasaeated rn h heat-@ L' to about 9 0 0 O  Celsius in a mildly 
might num macmphages, which nmnallg wpaced &cuit tk gjkiwwwt m. oxygenated atmosphere, which replaces the 
help T & recognize invaders, from%endly I& mt yet a h  whether this maniage, hy+ wi& a thin layet of silicon dioxide. 
helpers into deadly faes. Al&ough exactly momced in this wqPs Naacre, wiU flow- Not only is the resulting material s*iMe and 
how HIV desaoys CD4 T cells is &H a lilac- ish The light d t m  ptm out too Iide light hardyy bur the fabrication t e c b k p  is cam- 
ter of hot debate, one long-standug Efieary is and too much keat pm&id devices, say pletely co~lpatiblk with b ' u s e d  in taday'5 
that they are ~~ to mimiit suicide.. h e r  researcheta h j i m  Sturm, anelectrical chip-fab plants. As a test, dre wsarchers 
This process, called apoptosis, an im- engineer at F r b e t q  URivm&y, puts it, ?t's created an htegmted chcuit---a light e w e r  
portant role in normal deve1opment: and im- gcod technology, but it's not going to cfiilnge controUed by a mmis romn a single chip. 
mune promsm but ttught go out of control the world." Butorhers note that rhe Rocbqm But the iigtnr emitter has several problems 
in HIV infection, group has ovem&e;a key impedbaxc W- =It's abwg 0.11 pow= efficient," ad mi^ 

Antonio M d i o  of the University of i n g a l i g h t ~ ~ ~ c a t l s t a d u p  Faucfieq I% efficiency is a mit-timum far a 
MessinainIdy~ednewworkshowing totiverigmofch@~tion. p t a c ~ ~ t .  Moreover, iesswitchingt3me 
that HIV-infected macrophages ilkduce apo- An intt@ rcIrsuit &at could handte is slow: about 10 megahertz, which is Is- 
ptosis when they come in contact with T both electricwmw and light wuld have to cient even far today's sl~west deslrtop corn- 
cells. The macroplqps appear to release be made of a single mabxial, prokbly sib- purexs.SaysFereydoonNamzvar,asckptlatal 
substances that increase the amam of an con, the mainstay afmicrociircuitry. But or- Zhg Spire Carp. in Bedbid, Mdersert8, 
apoptosis-triggering protein called Fas on h has a dl band gap-& en- +h dais 'cs reewch: "Endm 
the surface of the 7 cell. And Stefano etgyrrchdt06reanelect~nfrom&e~ ~ a p p ~ ~ , b m a I o t d  
Aquaro, a doctoral student in Carlo Perno's d hake. As a mdx, excited eleamm &t quesdan marks." Bat h the mearch pch! 
lab at the Universiey of Rome, reported that only low-energy m&id  photons when they of view, there is a &mma d hope. 
HN-infected macrophages can also trigger hll Back into the lartice. - c h d e ~ @  




