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T Cell Production 
Slowed, Not Exhausted? 
Ever since the very early days of the AIDS 
epidemic, almost 2 decades ago, researchers 
have recognized the disease by its signature 
symptom: a progressive loss of CD4 T lym- 
phocytes, the primary immune cell targeted 
by HI\! Yet just how HIV causes T cell de- 
pletion is still the subject of vigorous debate. 
Does it destroy T cells so quickly and effi- 
ciently that the immune system exhausts it- 
self trying to replace them? Or does it dis- 
rupt the immune system's ability to produce 
T cells in the first place? Now, in the Jan- 
uary issue of Nature Medicine, a team led 
by immunologist Joseph McCune of the 
University of California, San Francisco, and 
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Held back? HIV may inhibit the immune sys- 
tem's ability to replace lost T cells. 

endocrinologist Marc Hellerstein of UC 
e Berkeley reports results obtained by using a 
% new technique that for the first time pro- 
$ vides a direct measure of how many new 
% cells are produced over a given time period. 
$ The findings, the team says, support the no- 
h tion that HIV's most important and insidious 
F 3 talent is to interfere with T cell production. 

For some researchers, the new paper es- 
8 sentially resolves the controversy Imrnunolo- 
f gist Giuseppe Pantaleo of Vaudois Hospital 

Center in Lausanne, Switzerland, told Science S 1 the results show that although HIV may be 
p destroying some T cells, "this is not sufficient 

to explain the loss. . . . There is no exhaustion 
of the [production] machinery." In an accom- 

$ panying article in Nature Medicine, Pantaleo 
2 summarily declares that the study "puts an 
$ end to four years of exciting (although o h  
k harsh) debate" over the issue. Not so fast, 

counters David Ho, director of the Aaron Dia- 
5 mond AIDS Research Center in New York = City and a prominent exponent of the "im- 
5 mune exhaustion" model. He argues that the 
g results do not necessarily contradict his mod- 
a el. "The jury is still out,'' Ho says. 

To tackle the question, the UC re- 
searchers used an innovative method they 
first described last year (Science, 20 Febru- 
ary 1998, p. 1133). They intravenously in- 
fused subjects with a solution of g lucosea  
precursor of deoxyribose, one of the chemi- 
cal building blocks of DNA-in which the 
glucose molecules contain deuterium, a 
nonradioactive isotope of hydrogen. They 
then took blood samples at various times af- 
ter the infusion had ended. As T cells divid- 
ed, the deuterium-labeled DNA was pro- 
gressively replaced by unlabeled DNA, al- 
lowing the team to calculate the production 
rate of new cells as well as their average 
life-span. The team conducted this test on 
three-groups of subjects: uninfected con- 
trols, HIV-infected patients undergoing anti- 
viral therapy, and infected patients not yet 
receiving therapy. 

The team found that the average T cell 
life-span in untreated HIV-infected patients 
was one-third that in controls, consistent 
with a certain amount of cell killing by Hn! 
However, the T cell production rate was no 
higher than that of the controls, as would be 
expected if the immune system was working 
overtime to replace these destroyed cells. 
And patients taking antiviral drugs had 
higher T cell production levels than in the 
control and untreated groups, the opposite 
of what would be expected if increased pro- 
duction were simply a response to T cell de- 
struction by HI\! Instead, the authors pro- 
pose, antiviral therapy leads to a "disinhibi- 
tion" of the production machinery. 

"The thesis of our paper is that HIV affects 
the system of production more than it induces 
destruction of mature T cells:' McCune says. 
But some researchers believe this conclusion 
is premature. For example, immunologist An- 
gela McLean of Britain's Institute for Animal 
Health in Compton says that the new tech- 
nique may underestimate the actual rate of 
T cell production in the untreated patients, es- 
pecially if new cells become infected by HIV 
and die before they can be counted. 

Ho, while lauding the new methodology as 
"a powerful new technique,'' says that even if 
the untreated Hni-~ositive ~atients in the UC 
study did not produce greater numbers of 
T cells than uninfected controls, this does not 
necessarily contradict his model of immune 
exhaustion, because these patients had much 
lower CD4 counts than the HIV-negative 
group. This means, Ho says, that the same 
production rate would represent a much faster 
turnover of their total T cell pool. "The burden 
[to the immune system] is much greater." 

McCune says that if HIV is indeed inter- 
fering with production of new T cells, the 
findings might point to new strategies for en- 
hancing this production. For example, T cells 
could be cultured outside the body for rein- 
troduction later in the disease, or patients 
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