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New Hope on the AIDS Vaccine Front 
Vaccination protects chimpanzees against the AIDS virus. Other developments include new genes 

for the virus and a disturbingjnding about the v i m  variability. 
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By far the most controversial vaccine ap- 
proach is that of polio-vaccine developer 
Jonas Salk, director of the Salk Institute in 
La Jolla, California. He engendered a great 
deal of skepticism a year or two ago when he 
proposed that it might be possible to use an 
inactivated AIDS virus to boost the immu- 
nity of people who had already been infected 
and thereby keep them from developing full- 
blown AIDS. 

Salk was proposing to use a preparation 
that includes the viral genetic material. The 
fear was that if the viral material were not 
completely inactivated, the AIDS virus 
might reproduce in the patients, possibly 
making them worse instead of better. 

At the AIDS conference, however, Salk 
and his colleagues Clarence Gibbs of the 
National Institute of Neurological and 
Communicative Disorders and Stroke in 
Bethesda, Maryland, and Alexandra Levine 
of the University of Southern California in 
Los Angeles had only positive results to 
report. 

In one series of experiments, Gibbs vacci- 
nated three chimpanzees, two of which had 
already been infected with the AIDS virus, 
with the inactivated virus preparation. After 
the vaccination, the AIDS virus could no 
longer be isolated from the previously in- 
fected chimps. 'That's the fascinating part- 
that they were able to clear the infection. 

That is very surprising," Bolognesi says. 
There may be a handful of exceptions, but 

people who have been infected with the 
AIDS virus have not been able to rid their 
system of it. That was another of the reasons 
for the original skepticism about Salk's 
AIDS vaccine proposal. 

Not only were the two chimpanzees able 
to rid themselves of their original infections, 
but their immune systems were apparently 
able to fight off the AIDS virus when they 
were subsequently challenged with high 
doses of the active agent some 13 to 15 
months after the original vaccination. "The 
two previously infected chimpanzees did not 
get superinfected. We have not been able to 
isolate the virus from them," Gibbs told a 
crowded press conference. 

The third animal, who had not been 
exposed to the active virus before, did be- 
come infected by the challenge dose, but 
only transiently. 'We have somehow ame- 
liorated the course of infection in this ani- 
mal," Gibbs says. 

Levine, meanwhile, has vaccinated 19 
people who have AIDS-related complex, a 
mild form of AIDS that usually progresses 
to the full-blown disease, with the inactivat- 
ed AIDS virus preparation. Although it is 
not possible to tell whether the vaccination 
has helped these patients, it does not appear 
to have hurt them. None has suffered any 
serious side effects during the year since they 

ous doubts about whether 
neutralizing antibodies would work at all. 
But that situation, too, is getting better. 

Now, researchers have shown that neu- 
tralizing antibodies do have a protective 
effect against the AIDS virus.  he findings 
are the result of a collaboration between the 
groups of Robert Gallo at the National 
&c;r Institute, Scott Putney at Repligen 
Corporation in Cambridge, Massachusetts, 
Emilio Emini at Merck, Sharpe, & Dohrne 
Research Laboratories in West Point, Penn- 
sylvania, and Duke's Bolognesi. 

These researchers have found that a spe- 
cific segment of eight amino acids on the 
envelope protein is ha r t i cu~ar~~  important in 
eliciting antibodies that neutralize the AIDS 
virus. According to Emini, if neutralizing 
antibodies directed against this target are 
mixed with the AIDS virus before it is 
inoculated into chimpanzees, the infectivity 
of the virus is diminished. 'We have estab- 
lished a correlation between the ability of 
the antibody to neutralize the virus and the 
ability to protect in vivo," Emini says. 

Although the new findings raise hopes 
that vaccination can prevent AIDS infec- 
tions, Jay Levy of the University of Califor- 
nia, San Francisco, pointed to a potential 
hazard in efforts to raise antibodies to the 
AIDS virus. His group has found that some 
of the antibodies made by people infected 
with the virus may actually contribute to the 
worsening of their condition. 
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These "enhancing" antibodies, as they are 
called, do not neutralize the virus when they 
bind to it. Instead, Levy says, they may serve 
to promote the entry of the virus into cells, 
includmg macrophages, that the virus might 
not otherwise penetrate. There have been no 
problems with enhancing antibodies in the 
limited vaccine experiments so far. 

No one is currently willing to predict how 
long it will be before an AIDS vaccine will 
be ready for human use. However, Bolog- 
nesi in his talk pointed out that when re- 
searchers were developing a hepatitis B virus 
vaccine, it took 10 years just to identify the 
viral antigen to use to stimulate a protective 
immune response. That is the stage that 
AIDS vaccine work is at now. 

With the exception of the vaccine devel- 
opments, scientific news from the AIDS 
conference was sparse. Still, there were a few 
surprises. Even the well-studied AIDS virus, 
known as HIV-1, has not yielded up all its 
secrets. William Haseltine's group at Har- 
vard's Dana-Farber Cancer Center in Boston 
has found that the genome of HIV-1 has at 
least one, and perhaps two, previously un- 
recognized genes. 

One of the new genes codes for a protein 
that stimulates the synthesis of HIV-1 pro- 
teins. 'We believe it promotes the growth of 
the virus," Haseltine says. The Dana-Farber 
workers consequently call the new gene 
"rap" for "rapid growth gene." 

The rap gene may have been missed in 
previous studies, Haseltine suggests, be- 
cause the viral isolates used carried subtle 
mutations that inactivated it. The AIDS 
virus is notorious for its high mutability. A 
single infected individual can carry many 
different genetic variants of the virus. 

The Dana-Farber workers have also dis- 
covered a second possible new gene in the 
HIV-1 genome, but have not yet found a 
function for it. 

Simon Wain-Hobson of the Pasteur Insti- 
tute in Paris also raised a warning flag about 
the extreme variability of the AIDS virus 
and what it might mean for attempts to 
correlate the molecular properties of the 
virus with its pathogenic effects in patients. 
Researchers have to grow the virus in cul- 
tured cells to get enough to study its molec- 
ular and genetic properties. 

But Wain-Hobson and his colleagues 
have now compared gene sequences from 
cultured isolates with those of viral genes 
obtained from AIDS patients. 'What we see 
in vivo is not the same as what we see in 
culture. To culture is to disturb," Wain- 
Hobson says. This means that studies of 
cultured virus isolates may not be relevant to 
what is happening in the patient. That, in 
contrast to the vaccine developments, is not 
good news. JBANL.MARX 

Illuminating Jet Lag 
Experiments show that bright light can reset the human internal 
clock by any desired amount, ofm'ng treatment for sleep disorders 

WANT TO BEAT JET LAG? Spend a day at the 
beach once you get where you're going. 
That's the advice of sleep researchers Charles 
Czeisler and Richard Kronauer. 

Czeisler and Kronauer headed a team of 
researchers from Brigham and Women's 
Hospital, Harvard Medical School, and 
Harvard University who studied how the 
human circadian dock responds to bright 
light. Their results, reported on page 1328 
of this issue, indicate that our internal clocks 
respond to light in a fundamentally different 
way than previously thought. In particular, 
these clocks can be set forward or back as 
much as desired, with only two or three 
doses of light exposure. The discovery may 
open the door to treatment of sleep prob- 
lems in not only international travelers but 
also shifi workers and other people whose 
inner clocks malfunction for v&io& reasons. 

The daim of strong light resetting will be 
"very controversial among some people in 
our field," Czeisler predicts. Since the rnid- 
seventies, many sleep researchers have held 
that humans are not sensitive to light reset- 
ting, and that people's internal clocks are 
synchronized by social contact. The new 
results contradict that view. 

The first evidence that humans' internal 
clocks are indeed sensitive to light came in 
1978, when Czeisler showed that ordinary 
room light of about 200-lw intensity is 
enough to synchronize the human circadian 
system to a 24-hour day. (Without some 
dues as to what time it is, a human's sleep1 
wake pattern, body temperature, hormone 
secretion, and various other physiological 
functions all follow a rhythm of approxi- 
mately 25 hours.) 

Then, in 1986, Czeisler began to wonder 
if he could take people whose circadian 
docks were set to the wrong time of day and 
reset them. He exposed a 66-year-old wom- 
an with a chronic circadian disorder to 4 
hours of bright light (7,000 to 12,000 lux, 
comparable to outdoor brightness at twi- 
light) every day for a week, and even he was 
surprised at the result. Previous studies had 
shown that exposure to light would reset 
primate docks by no more than 1 or 2 hours 
a day, Czeisler recalls, and "we thought her 
system would respond no more briskly than 
other mammals." Instead, within 2 days, the 
woman's clock was reset by 6 hours, enough 
to get her back in sync with the world. 

Working from data obtained in resetting 

Airline terminal: Circadian clocks awry. 

the older woman's clock, Kronauer, a math- 
ematician, produced a theoretical model of 
how light affects the human circadian clock. 
Using the model as a guide, Czeisler began a 
new series of trials. He put subjects through 
3 days of treatments, with 5 hours of bright 
light (about 10,000 lux) each day, timing 
the light at various points during the sub- 
jects' internal cycles. 

The results were dramatic. In subjects 
who were exposed to light during subjective 
nighttime, the treatment reset internal 
docks by as much as 12 hours, unprecedent- 
ed in human research. 

The treatments involve more than simply 
exposing someone to bright light, Czeisler 
and Kronauer note. Getting the desired 
response demands timing the exposures 
properly. To this end, they have generated a 
phase response curve-a drawing that indi- 
cates how much a person's dock will be 
reset, depending on when the light expo- 
sures are given. ("Phase" refers to the time 
on a person's internal dock.) 

Arthur Winfree, a specialist in circadian 
rhythms at the University of Arizona, says 
that as far as he knows this is the first 
published phase response curve for humans. 
He adds, however, that for years he himself 
has been using a "best guess" phase response 
curve gleaned from the little data available. 
To overcome jet lag when traveling, he 
spends a couple of hours in bright sunlight 
at the time indicated by the response 
curve-in the late afternoon after flying 
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