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chological processes underlying behavior
in children are not the same as in
Alzheimer’s disease (for example, chil-
dren often fail to cooperate because of
inattention, Alzheimer’s patients may not
cooperate because of inability).

Each Alzheimer’s patient has a lifetime
of experiences that determines their unique
set of human qualities, qualities that are
not lost, even as the memories of these ex-
periences are lost. To see Alzheimer’s pa-
tients as recipients of “developmental age
appropriate activities” is to see them de-
fined by their incapacities and not by their
distinctive human qualities. To view
Alzheimer’s patients as children is to deny
their individuality (/).
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AIDS Vaccine Trials in
Chimpanzees

In his excellent and comprehensive re-
view article “Progress in the development
of an HIV-1 vaccine” (19 June, p. 1875),
Norman L. Letvin refers to the develop-
ment of a highly virulent strain of human
immunodeficiency virus type 1 (HIV-1)
that rapidly causes CD4" lymphocyte
loss, AIDS, and death in chimpanzees
(1). Letvin suggests that a virus stock de-
rived from this virulent isolate would
“provide an important new tool for test-
ing vaccine approaches.”

To many of us who work with chim-
panzees, the prospect of causing a rapidly
progressive and fatal disease in this near-
human species is abhorrent. Until now,
HIV vaccine development
experiments in chimpan-
zees have produced valu-
able information, but no
disease. This has provided Strain
a justification for doing
these experiments in this HIB/Lai
species.

The purpose of an AIDS SF-2
vaccine is to prevent infec-
tion with HIV and, most
important, to prevent chron-
ic infection. Thus, new can-
didate vaccines should be DH12
evaluated for their ability to
prevent acute and chronic
infection after challenge
with a strain of HIV that
produces detectable viremia
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in chimpanzees. Prevention of disease is
not relevant. If this occurred in the face
of chronic viremia, it would not be con-
sidered a satisfactory outcome after chal-
lenge of an immununized chimpanzee in
a vaccine trial. On the other hand, if
chronic viremia is prevented, disease
would automatically not occur.

In justification of his position, Letvin
cites the fact that many primary HIV-1
isolates replicate poorly in chimpanzees,
producing little or no plasma viremia.
Protection experiments with such strains
could be misleading and difficult to inter-
pret. However, as shown in the table be-
low, there are many HIV strains that have
been titrated in chimpanzees and that reg-
ularly produce viremia, without produc-
ing disease (2—6). These include primary,
or near primary, isolates (3-6).

We believe that HIV vaccine research
should continue to use carefully chosen
avirulent HIV strains for challenge.
There is no substitute for such experi-
ments in the evaluation of new vaccine
strategies. The use of virulent strains is
not required and is ethically unacceptable.
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Response

Vaccine protection against infection with
AIDS virus isolates in a number of nonhu-
man primate species has correlated with
the intensity of viral replication during
primary infection. Thus, protection against
infection with poorly replicating viruses

HIV STRAINS THAT CAN BE USED AS CHALLENGE STOCKS

IN VACCINE EXPERIMENTS

Clade  Author Refer- Primary
ence isolate

B Berman et al. 2 No
(1990)

B Berman et al. = Yes
(1996)

E Girard et al. 4 Yes
(1996)

E Shibata et al. 5 Yes
(1996)

B Conley et al. 6 Yes
(1996)
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has been relatively easy to obtain with vac-
cines. However, HIV-1 replicates to very
high levels in humans early after infection
and, therefore, the most useful animal
models for HIV-1 vaccine trials are likely
to be those in which similar intense early
viral replication is seen. Many primary
HIV-1 isolates that establish non-
pathogenic infections in chimpanzees do
not replicate particularly well in those ani-
mals. Studies of these infections are, there-
fore, not likely to predict vaccine efficacy
in humans. For this reason, vaccine trials
with an HIV-1 isolate that replicates to
high levels and induces AIDS in chim-
panzees could prove very useful in assess-
ing vaccine strategies.

A number of the vaccine strategies that
have been assessed in animal models are
unlikely to elicit sterilizing immunity to a
diversity of HIV-1 isolates. However, some
of these approaches may decrease the in-
tensity of viremia during primary infec-
tion, lower the set-point of viral replication
during chronic infection, and, accordingly,
prolong survival in individuals who be-
come infected with HIV-1 after vaccina-
tion. With lower viral loads, these infected
individuals may transmit HIV-1 ineffi-
ciently, decreasing the spread of the virus
in a population. A vaccine that could ac-
complish this, while not ideal, would cer-
tainly be beneficial in areas of the world
with high rates of HIV-1 transmission and
limited access to antiretroviral therapies.

Preclinical evidence that an HIV-1 vaccine

might be efficacious in these ways can
best be ascertained in a pathogenic HIV-
1/chimpanzee model.

Many investigators, like Prince and An-
drus, say that the decision to use chim-
panzees in experiments that may lead to
their death is not warranted. With 40 mil-
lion humans already infected with HIV-1
and the prediction of further dramatic
spread of this virus in human populations,
developing an HIV-1 vaccine is viewed as
an absolute priority. However, all possible
vaccine strategies for preventing HIV-1 in-
fection cannot be tested for efficacy in hu-
man populations. The use of nonhuman
primate species for HIV-1 vaccine evalua-
tion will continue to present a difficult eth-
ical dilemma for our entire society as it
grapples with the AIDS epidemic.
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Hydrogen Chemistry of
Basalt Aquifers

In their report “Evidence against hydro-
gen-based microbial ecosystems in basalt
aquifers” (14 Aug., p. 976), Robert T. An-
derson et al. found that they could pro-
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duce only very small quantities of hydro-
gen gas (H,) from chemical reaction of
water and basalt rock (temperature un-
specified), and then only under acidic
conditions (pH = 6). In nature, however,
reaction of water and mafic rocks com-
monly yields alkaline ground water, and

~can produce significant quantities of H,.

The Semail ophiolite in Oman presents an
extreme case (I); there, rainwater has re-
acted with rock rich in olivine and serpen-
tine at 20° to 50°C to yield highly alkaline
ground water (pH to 12.1) and gas seeps
of up to 99% (molar) H,.
Thermochemically, the production of
hydrogen gas from water can be driven by
oxidation of ferrous to ferric iron (2). We
have replicated this result in equilibrium
computer modeling of basalt alteration (3);
for instance, reaction of basalt glass and
liquid water in a closed system (25°C;
mass ratio of 1 to 5) yields a mineral as-
semblage dominated by serpentine and
smectite clay, water of pH = 11.9 with 186
milligrams of dissolved H, per kilogram,
and a H, fugacity of 135 bars.
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Response

Treiman and Wallendahl suggest, on the
basis of a geochemical model, that when
subsurface basalt and water are combined
in a closed system, a significant amount of
hydrogen gas should be produced. How-
ever, as we reported, when basalt and
ground water are actually mixed together,
hydrogen is not produced to any apprecia-

ble extent. Furthermore, their model pre-
dicts a pH of 11.9, whereas the pH in the
real ground water (8.0) is much lower. We
believe that the reason for these differ-
ences between reality and the predictions
of the model are that the model contains
faulty parameters. For example, Treiman
and Wallendahl consider a basalt glass in
their model, whereas the basalts in the
aquifer material were crystalline. When it
is necessary to chose between theoretical
results from a model and direct experi-
mental results, it seems prudent to base
conclusions on the real data.

In contrast to the assertion of Treiman
and Wallendahl, the study by Neal and
Stanger did not demonstrate that the rocks
in the Oman system produced hydrogen by
reacting with water. This was only inferred
from isotopic measurements and several
assumptions about isotope equilibrium and
exchange. Direct experimental measure-
ments of rock-water interaction with mate-
rials from this site are required in order to
prove the source of hydrogen in this sys-
tem. It is also important to note that the
study by Neal and Stanger has little rele-
vance to our study because the rocks in the
Oman system have a significantly different
mineralogy from that of the basalt in the
aquifer in question in our study. We specif-
ically stated that our results do not rule out
the possibility that hydrogen can be abioti-
cally produced under some natural condi-
tions. However, as detailed in our report,
our studies and the results of others
strongly suggest that hydrogen produced
by basalt—ground-water interactions is not
the primary energy source for the micro-
bial community in the Columbia River

Basalt aquifer.
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CORRECTIONS AND CLARIFICATIONS

The figure accompanying the Perspective “A glimpse of the Holy Grail?” by Herman ). C.
Berensen (Science’s Compass, 23 Oct., p. 642) was printed incorrectly, with parts A through C
reversed. The correct figure appears below.
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