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Progress towards a vaccine to 
prevent sexual transmission of HIV 

Immunization with subunit antigens prevents rectal transmission of SIV in monkeys (pages 767-775). 

Sexual transmission is the most common 
route for dissemination of human im
munodeficiency virus (HIV) worldwide, 
and a vaccine capable of preventing sex
ual transmission might prove an effective 
way of halting the spread of AIDS. To be 
effective such a vaccine must prevent HIV 
transmission by three distinct mucosal 
routes: oral, rectal and vaginal. Each of 
these mucosal surfaces has a distinct mu
cosa-associated lymphoid tissue, and it is 
possible that the induction of immunity 
and the nature of the cellular and molecu
lar immune responses may differ at each 
of these sites. Interest in developing HIV 
vaccines that elicit immune responses at 
mucosal surfaces has been spurred by 
studies showing that the same immuniza
tion protocols that protect monkeys from 
intravenous challenge with simian immu
nodeficiency virus (SIV) do not provide 
protection from vaginal SIV challenge'. 
Likewise, the SIV-vaginal infection model 
suggests that the route of dissemination 
after mucosal exposure to SIV involves in
fection of antigen-presenting cells (APCs, 
both Langerhans cells and macrophages) 
in the genital mucosa followed by a step
wise progression of the infection from 
regional lymph nodes to distant lym-
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phoid tissues, presumably by migration of 
infected APCs (ref. 2, 3; see figure). These 
observations have led to the hypothesis 
that systemic immunity alone cannot pre
vent the genital transmission of SIV in 
monkeys or HIV in humans. 

Two studies have shown protection of 
monkeys from rectal transmission after 
intravenous inoculation with a "subinfec
tious dose" of SIV (ref. 4) or intramuscular 
immunization with human T cell-derived 
whole-killed SIV (ref. 5) (although in the 
latter study protection may have been 
due to xenogeneic immune responses). In 
this issue of Nature Medicine Lehner et al." 
significantly extend these earlier studies. 
They report prevention of rectal transmis
sion of SIV in macaques using an SIV sub
unit vaccine and an immunization 
strategy designed to elicit mucosal im
mune responses. By taking advantage of 
the lymphatic drainage from the rectum, 
the authors were able to use a nonmu
cosal immunization route to generate 
strong anti-SIV mucosal immunity. A 
similar approach has been used in mice to 

elicit genital tract immunity', but the re
port by Lehner et al. is the first to show 
that immune responses generated by this 
route are effective against rectal transmis
sion of SIV. 

In two series of experiments macaques 
received a recombinant SIV vaccine (com
posed of envelope gp120 and core gag p27 
antigens) by injection into the tissues 
around the iliac lymph nodes, which drain 
the rectal mucosa. After rectal SIV chal
lenge, the authors report complete 
protection in four out of seven monkeys 
(and reduced virus load in the remainder) 
compared with infection in 13 out of 14 
control animals. This is the first demon
stration that protection from rectal 
challenge can be achieved with a vaccine 
composed of subunit antigens in monkeys. 
Earlier monkey studies used whole-killed or 
live-attenuated SIV vaccines but, because 
of safety concerns, such an approach may 
be unsuitable for HIV vaccines. A recent 
serological analysis of HIV -1 isolates from 
different clades shows that serum antibod
ies from HIV-1-infected individuals react 
to envelope proteins of HIV-1 isolates, 
which are genetically very divergent from 
the original infective virus'. This encourag
ing report suggests that if the right 
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HIV dissemination following sexual transmission. Virus infects submucosal antigen-pre
senting cells that travel to draining lymph nodes where further viral replication occurs. The 
virus then enters the circulation and is disseminated to systemic lymphoid tissues. Immune 
effector mechanisms (in red), capable of controlling virus replication or eliminating in
fected cells, are present in all of these anatomic sites (adapted from ref. 3). 

envelope antigens are used in a vaccine, it 
may be possible to elicit effective broad 
anti-HIV immunity. 

Although the direct injection of con
nective tissue surrounding the iliac lymph 
nodes is unlikely to be used in a clinical 
setting, Lehner's group are also pursuing 
conventional subcutaneous and/or intra
muscular routes of immunization with 
the same vaccine (personal communica
tion). The authors propose that vaccine
induced CDS' T cell-mediated suppression 
of viral replication may account for the 
observed protection. However, it is not 
clear that this suppression was mediated 
by the viral antigens in the vaccine, as one 
of the naive control animals also had high 
levels of activity. Other investigators have 
demonstrated SIV suppressor activity in 
SIV-naive monkeys (B.L. Lohman, per
sonal communication) and cos· T-cell 
HIV suppressor activity has been found in 
seronegative humans'. Furthermore, CDS' 
T-cell viral suppression in HIV-1-infected 
individuals does not appear to be 
lentivirus-specific' 0

• This raises the in
triguing possibility that stimulating non
HIV-specific immune responses may 
protect individuals from rectal challenge. 

The results of Lehner eta/. using the 
SIV /monkey model suggest that it may 
be possible to produce a vaccine to pre-
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vent rectal transmission of HIV. How
ever, it is clear that it will be substan
tially more difficult to produce a vaccine 
to prevent HIV transmission in the fe
male reproductive tract. The targeted 
lymph node immunization strategy of 
Lehner's group has, thus far, not pro
vided reliable protection from vaginal 
challenge with highly pathogenic SIV. 
Several groups are developing vaccines 
to prevent sexual transmission of SIV by 
other mucosal routes. A parenterally ad
ministered live-attenuated vaccine pro
tects against oral transmission of SIV in 
young adult macaques". Although par
enterally administered, attenuated and 
killed vaccines do not prevent vaginal SIV 
transmission, a vaginally administered 
attenuated vaccine does provide protec
tion from vaginal challenge with 
SIV (C.J.M., unpublished). Perhaps the 
SIV /monkey model of AIDS is best used 
to accurately define the immunological 
mechanisms by which animals vacci
nated with attenuated vaccines are pro
tected from challenge with virulent SIV. 

If the current paradigm of stepwise dis
semination of HIV from mucosal surface 
to regional lymph nodes and then to sys
temic lymphoid tissue is correct, then the 
best vaccine strategy will be to elicit anti
HIV immune responses at each site of 
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