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FEATURES OF HN INFECTION AND DISEASE 

TaMe 2. Potential characteristics of neurotropic HIV strain initially and get suppmsed by an active immune system. Alter- 
@=+ > HIV-1 isolate? natively, it could emerge during the course of infection, 
> 
i . . multiple replications with mutations. 
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envelope, leading to poor nerve transmission (19,29). The most 
recent hypotheses focus on the effect of envelope gp 120 and the 
tat ptotein (M,3 I), and the toxic consequences of small molec- 
ular wc&t sutxptances produced by infected macrophages (32, 
33). 

in cdb thughout the GI system (37). Moreover, its presence in 
thE m d  lining af the ndum mggesb that this organ is one 
of the tirst routes of transmission during anal-genital activity. 
This co11~1usion is supported by epidemiologic data indicating 
that lavage of the anal canal is an additional parameter that . . 
imxeases HIV tranomtgaon (38b Viruseg coming from the GI 
tract can also be distinguishbd, by biologic and molecular fm- 
t u n s , E r a m ~ ~ a r d f i o m t h e M o o d ( 3 9 ) , b u t n a t w i t h  
tbe~degrseofM~aswithbrainisolateaNev&~ 
the mriatiom aotcd suggest that the kind of viral evolution 
o a x h g  wit&iu the bdn may also be oocunfng in the GI 
syrtem. Haw HIV causes GI disotdns is not known, but the 
h y p o t e a a i n d ~ t h o a # c i t e d f o r t h e C N S : d i n d ~ o f  
b o w d ~ r a d ~ d e c t o f t o x l c c d h ; l l r r a r ~ & 1 E t o n  
(19b 

Changm In HZV in sane individuaf mw tirna Oas of tBt 
important questions in pathogenesis is why one individual, after 
infection, will progress to disease rapidly, whenas another takes 
a long time to develop symptoms. One parameter could be the 
propertieJ ofthe virus iM. Cecilia Cheng-Maycr et uf. (40) h 
our laboratory first demonstrated that following an individual 
over time can reveal Mbences in the viruses r#xwered when 
the individual is healthy versus when the individual has devel- 
oped disease. The later isolate shows certain chimchidcs in 
tissue culture that would correlate with ''virulence" in vivo (Table 
3). These indude a wide cellular host range, replication rapidly 
to high titer in the iafected cells, and a high cytopathicity (19). 
Mokcular studies indicate that the early and late isolates am 
related, but obviously changes occur over time to make the virus 
appear to become more pathogenic. How this more W e n t *  
virus develops in the host is iW known. It could be pment: 

SEARCH FOR VIRULENCE GENys) 

With the hetemgeneity among viral strains recognized, certaiq 
regions of HIV that correspond with the cytopathic and biologic 
features described can potemtially be identified. Using intenid 
recombinants of HIV-1 strains that have known, -ng 
biologic pmpexties, we and others have been able to narrow down 
substantiallytheregionofHIVthatgivesrisetohostrange 

1 
differences, cytopathology, and sensitivity to serum neutralha- 
tion (4 1-45). 

Inmostcases,theregionforcelltropismappearstobeinthe 
4iral gp120 and, in recent studies, limited for some viruses to the 

vV3 region (44, unpublished observations)-the portion playing 
b major role in viral neutralization (46). A of obser- 
vations made with two related but distinct wus mlates (HIV- 

and HIV-lWla) is shown in figure 2. With these HIV-1 
mains, nonoverlapping regions in the gp120 appear to influence 
infection of certain cell types (45). Notably, infection ofthe 
78 and MT-4 T-cell line, as well as peripheral Mood mecrophaees,-, 
iavdws one portion of gp120 (including the V3 region), whereas 
U937 and CEM infection involve another (Fii 2) (45). The l a t e  
Dbservation supports the conclusion that the U937 monocytic 
oell l iwkeot&RWoaeto~It iwbostt~lgentl lnitrd 
PeriPheralM~marrophages. 

In most ncent studies, Tatsuo Shioda and our group have 
demonstrated that as few as three amino acid changes in the V3 
loop can convert a Td-tropic virus into a macrophage-tropic 
virus (unpublished observations). Moreover, only one amino 
acid change in the V3 loop can eliminate the ability of a virus to 
infect a T-cell line (e.g. MT-4). These observations are dramatic 
and emphasize how very small changes in the HIV envelope il+ might influence relative infection rates and spread in a host. 
Nevertheless, most data suggest that many amino acid changes 
are required to cause major alterations in the tropism of the 
virus, and some of these are not linked but appear in regions 
outside the V3 loop (unpublished observations, 47). 

The domain correlating with enhanced cytopathology has been 
found in some studies within the same envelope portion as the 

a&& ~ t i c ~ t a t i o n o f t b e v i n l g e n o m e ~ d c a a -  
miitdolo& praperties asochtd with HIV-lm d its rek(Ed sbain, 
W - I , I ~ .  4, Region of the virus associattd with increared replication 
kinetia as demonstrated with HIV-I=,* b, WOD of tbe envelope 
gp120 amchted with cell tropism and -. Amino acid ...,$- 
numbming is eccordiag to the coding se~uencc of HIV-lm. (Reprinted ' ** 
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HUT 78 cell tropism (45). This latter biologic feature needs to 
be more precisely defined by Wn molecular procedures, Some 
reports indicate, however, that only one or two glycosylation site 
changes in the @I20 can influence the extent of a l l  killing by 
HIV (48). Finally, the specific e o n s  in the viral envelope 
(partidmiy gp120) sensitive to neutralization an now being 
d a d  by molecular studies. 

LATENCY 

Besides giving rise to ptoductive and cytopathic idmion, HIV 
can induce a state in which very little viral protein, RNA, or 
infectious progeny virus is produced. This latent state can permit 
long-term persistence of the v i m  within the host and is accom- 
panied by very few symptoms, if any. The phenomenon would 
clearly permit long-term survival of both HIV and its host. The 
cause of latency is not known, and a variety of hypotheses have 
been considerad, including viral DNA mathylation, inactivation 
of the tat gene, and the p u s h n a  of the Nef protein (49,50). 

The latter concept was proposed after observing that when the 
nqfgene is deleted from a viral DNA clone, the d t i n g  infec- 
tious HIV replicates to much higher titer and is more cytopathic 
than the parental strain (49). These findings suggmed that the 
Nef protein suppresses virus replication and thus could be re- 
sponsible for a "silent" state. This hypothesis has received support 
from the observations by Cheng-Mayer et al. (5 1) that when the 
Nef protein is introduced by molecular techniques into T-cell 
lines, HIV-1 replication can be suppmsed, although virus entry 
and integration take place. A notable finding has been that the 
more cytopnthic viruSes are resistant to the effects of Nef (5 1). 
Thus, viruses isolated early h m  a healthy individual show a 
sensitivity to Nef, whereas viruses recovered later, when the same 
individual has AIDS, arc resistant to the suppressive effects of 
the Nef protein (Table 3). 

Most reeent studies with molecular clones of the sensitive and 
resistant viruses have strongly mggsted that the effect of Nef 
results in an anti-Rev-like activity (52). In T-cell lines expressing 
Nef, only small specie8 of mRNA of the sensitive HIV-lspl strain 
are made. The large mRNA species that would code for the viral 
proteins neassary for an infectious particle are blocked. More- 
over, interviral recombinants of the SF2 strain and its related 
SF13 strain indicate that t4e viral sequence associated with the 
response to Nef involves part of gp41, tat, and Rev. Thus, we 
conclude that Nef either binds to Rev or its responsive element 
in the envelope or interacts with cellular proteins to prevent the 
effect of the Rev regulatory protein, 

HOST IMMUNE RESPONSES TO HN 

Neurralization/enhancementnt Evidence accumulated over the 
past 6 y now indicates that antibodies can be present in most 
infected individuals that will n e u t d k  HIV strains, particularly 
those grown in the laboratory (53, 54). A noteworthy finding is 
that, early in the course of disease, subjects may neutralize the 
autologous strain (the one present in their bodies) but later show 
no neutralizing activity against the same strain. Instead, as dem- 
onstrated by Homsy et uf. (55), the antibody present in the blood 
of symptomatic patients may enhance the infectivity of the 
autologow HIV wrain. Thus, thischataetMisticisan&fw 
of HIV that is amciatui with virulence in the host (Table 3). 
This ADE of HIV infection appears~ to be mediated both by the 
complement and Fc : c o n  (56, 57) and has been noted in 
many individuals who are Sixted by the virus. Moreover, 
certain animal species (e.g, guinea pigs) immunized with virus 
or the viral envelope can show enhancing antibudies to certain 
strains, whenas they may have neutralizing a n t i i y  to the strain 
used for immunization (58). Finally, some sera from infected 
individuals can show neutralidng activity againsi one strain (e.g. 
H I V - 1 ~ )  but enhanment of another (e.g. HIV-lsplm) (58). 

It is noteworthy, as demonstrated rcantly by Kliks er uf. (59), 

that the same MAb can show neutralizing or enhancing activity, 
depending on the HIV-1 strain used. Very small changes within 
the V3 loop can determine whether a virus is neutralized or 
enhanced by a Wcular antibody species (59). This observation 
suggtsts ways in which the virus could escape an immune re- 
sponse of the host. A small amino acid change might determine 
the dative sensitivity to neutralization by an antibody and thus 
the pathogenicity of the viral strain. 

The enhancing antibodies not only increase infection of mae  
rctpbgfs, but also CD4+ lymphocytes and even fibroblasts (56). 
In some casw, the CD4 molecule is involved (60,61); in others, 
it is not (56). This points out the need for another caution about 
the universal use of sCD4. The envelope region responsible for 
ADE appears to be located within a120 for the Femediated 
nsponse (59) and within gp41 for the complement-mediated 
activity (62). Additional work should define distinct epitopes. 
Finally, a potential cofactor role of herpes viruses is s u m  by 
studies of ADE. Herpes viruses induce Fc -tors on infected 
cells (63) and, as shown with cytomegalovirus, could convert 
cells into sensitivity to infection via antibody/HIV complexes 
(64). 

The clinical relevance of neutralization for protection after 
infection is not known, inasmuch as neutralizing antibodies are 
present in symptomatic patients (65). Enhancing antibodies that 
have been linked to increased disease prevalence with certain 
other viruses (66) merit particular attention. As noted above, 
AIDS patients can have antibodies of this type in their blood, 
and long-term survivors lack this immunologic response. 

Cellular immune response. In most viral infections the cellular 
immune response is vital for the complete arrest of the infectious 
agent. For HIV, the cells involved include a variety of immune 
cells, including natural killer cells and CD8+ T cells. The latter 
cell type has shown both cytotoxic and suppressing activity 
against HIV infection (67-69). The cytotoxic response has been 
demonstrated against a variety of viral antigens associated with 
regulatory as well as structural proteins (68). This response 
decreases with &vancement of disease in individuals. Thus, it 
could have important clinical relevance. 

Our laboratory has concentrated on the antiviral-suppressing 
activity of CD8+ lymphocytes (69). This observation was made 
when it was found that cultured peripheral blood mononuclear 
cells h m  asymptomatic individuals did not generally release 
virus in culture. When the CD8+ cells were removed, virus could 
easily be recovered (67). Subsequently, CD8+ cells returned to 
the peripheral Mood m~nonuclear cell culture suppressed the 
growth of the virus. Thig suppressing activity is readily demon- 
strated by mixing CD8+ lymphocytes with infected CD4+ lym- 
phocytes (67,69,70). Virus replication is blocked without killing 
the infected dl. The extent of CD8+ cell-suppressing activity 
waries according to the dinid state. Asymptomatic individuals 
have a high level of this antiviral response; as few as one CD8+ 
to 20 CD4+ ceUs can be effective. In contrast, CD8+ cdls from 
patients with AIDS sometimes show very little, if any, ability to 
suppress virus replication in CD4+ cells (70). 

The mechanism for this CD8+ cell activity involves, in part, 
a cellular tictor that s u p p ~  HIV-1 replication in culture 
without killing the cell (7 1). Most recent studies indicate that the 
cellular factor is a novel cytokine that has no relationship to any 
of the known antivhd fitcton, including the int&rons and 
tumor necrqsis factor (52). The m e d u m b  of action also appears 
to be distinct from that of these agents. The CD8+ cell hctor 
suppresses virus RNA tramcription after viral integration (72). 
We believe this cellular immune response is very important in 
controlling HIV infection. In this regard, long-term survivors 
have very strong CD8+ cell-suppressing activity. 

Autoimmunity. One other aspect of the immune response in 
HIV infection is the production of autoantibodies that may be 
diffcted to various cellular proteins (9). These can give rise to 
autoimmune diseases inducing neutropenia, thrombocytopenia, 
and peripheral neuropathy (Table 4). Several regions of HN can 



FEATURES OF HIV INFECTION AND DISEASE 
t s  

I Ta#k 4. qutoantibodies detected in HIV infection , Table 6. Potential viral and host factors 
$.EF $-Q 

ABtibafiesta :  condition to d i m e  
<--. 

of CW+, (Dl!+, B lymphocytes virus 
Emergence of virulent HN stdm 
Enhanced cellular host range 
Increasedcytopathicpmpemes i 

Resktance to 

Host 
e. 

Ta& 5. Rm-oils of  HIV that nsembde normal ceUulai   rote ins 
Normal cellularprotein HIV region . Relation 

I H & A  gpl%&l .se+= 
Nef; PI7 

2 1L2 
9- 
Sacl- 

LTR Ses- 
3 IL2R Nef s=W= 

4 Thymosin PI7 Serdogy 

5 Epithelial cells PI7 Sadogy 

6 A m  PI?; glll Serdogy 

7 Interferon LTR saw== 
8 Vasoactive intestinal peptide lpl20 Sesmce 

m 
9 Neuroleukin (phosphohexose ~ 1 2 0  %- 

i s o m )  Serdogy 

attention on autoantibdh Rt%r in AIDS with&nesis 
(73). The viral protein d v i n g  the most attention is thg enve- 
lope gp120 that shares sequence hilarity with HLA (particu- 
larly the ,!3 chain). Some researchers have demonstrated that 
antibodies to HIV can cmsreact with certain MHC antigens on 
normal cells (73,74). Thus, this autoimmune response may be 
contributing to the loss of CIM+ cells by "molecular mimicry." 

Clearly, autoantibodies can be involved in the loss of neutro- 
phils and platelets and in peripheral netampathy. Plasmapheresis 
of these individuals leads to a mtum ofthe neutrophil and platelet 
counts and a remission in the neurologic disorder (75). However, 
this procedum does not appear to affect the CW+ cell counts in 
these individuals (Kiprov D, personal communication). Thus, 
whether autoantibodies to CD4+ cells are responsible for the 
gradual loss of these lymphocytes and increased immune path- 
ogenesisisstillnotclear. 

DISCUSSION 

We have reviewed certain features of HIV and the host im- 
mune response that can potentially determine the extent of 
pathogenesis leadiag to AIDS in the infected individual (Table 
6).Certainly,thepamcularvirusinf~thehostcaniduence 
the extent of virus spread For example, if it xepbtm well in 
the peripheral white cells in the individual, and has a wide cdlular 
hostrange,thistypeofviruscouldhastenthejm&ogmkprocess. 
Moreover, the ability of the virus to kill white cdls may deter- 
mine how quickly the immune system is awnpmmkd by this 
infection. Yet it is conceivable that a very fast replicating cyto- 

: pathic agent entering the host might be better recognized by the 
; immune system and be s u m  more easily. Thus, a slow- 
replicating virus could be the mare pathogenic type. This ques- 
tion can best be answered t h r m  animal model systems such 
as those mvolving diffmmt sf&a~ of the shnian immunodefi- 

Decrease in neu td ihg  anti- " & 

F'resence of enhanciiy 811tibodies 
Decnase in CD8+ cell qtim noponse : 

ciency vbus Finally, HIV could iofect and remain latent in the 
host. This state would certainly assure survival of not only the 
agent but alsotheinfdhost. Jntbisaegard, effortsto induce 
or maintain a state: of 4Wncy wuuld be acceptable thempeutic 
approaches. 

A mg;W j%uameter that appears to influence tpe extent of 
pattroetDGsis is the host immune w$pome to HIV. By neutplb 

e3 

ing antibodies to some extent and certainly by mounting a strow * ,  
CD8+ cdl response (cytotoxic or swpmsbg), the virus ca4d ,$ 
be kept "in checkw for the lifetime of the host. If active early, ths 
individual might even be cured of the infection. Many oth* 
viruses (e-g. herpes) are maintained for We in the host in 3 
" s i l e a t " ~ s t a 0 e .  

As physicians and basic reseamhers directing our efforts to 
finding a solution to the problem of AIDS, we must recognize 
that attacks on the virus itself or approaches to enhance the 
immune response of the host against HIV can be helpful in 
delaying the progression to disease or even completely arresting 9 the viral infection. Many antiviral drugs have been developed, 
but they work primarily against reverse tramcriptase (76). Thus, 
those products would limit the early steps in virus infection but 
not affect the virus-infected cells. Thus far, only t r i m t h i n  (7' 
appears to act selectively against HIV-infected cells, but th 
observation and its clinical relevance require W e r  study 

No drug has yet been found to induce a strong cellular immune 
response against the virus. These thetapies are needed Recmtly, 
postinfection vaccination with the viral envelope gpl60 has been 
suggesSed as a method for enhancing the immune respbnse (78). 
This possibility also requires further evaluation and confirma- 
tion. a 4 

Our laboratory is dincting its efforts at determinid whher  
the Nef protein (after puri!ication) can be used early in infection 
to block the replication of the relatively nonpathogenic strain so 
that it would not go through further replicative cycles tQ eneerge 
as a "virulent" strain. We are also directing our efforts at defining 
the CD8+ cell Eactor with hopes that its purification in the 
laboratory or its & novo synthesis in vivo might lead to efhtive 
antiviral therapy. In this regard, approaches that could induce 
strong CD8+ cell-suppressing activity in the host merit much 
additional attention, but, as noted above, &Wive e f k t s  on the 
cellular immune w n s e  have not yet been obscmed With any 
immune-modulating drugs. 
WhatisdearfromtheseandothershrdirsinourlaboratDlyi) 

that long-term survivors-indivkiwb living more than 8 y (some 
for as long as 13 y) rfta infkdh, with normal CW+ d 
counts-have chmadda expaW of a beahhy oarrig. l E q  
ex- a virus that is nktively nonpathogenic, have a stroq 
CD8+ cell antiviral mpame, and do not produq 
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We have come a long way in our attack on HIV since it 
ernaged as a major infkUb in the early 1980s Extensive 
infixmation about the biology, mmokcuIar biology, and immu- 
nology of HIV infection is known, but many mysteries d. 
C ! b h g m  to the scientific community include iden* the 
mqjor cause of the loss of CD4+ lymphocytes in the Mood, 
umbmtadng the d o e y  of ncurdogic symptoms in the host, 
and deh& the variety ofhctm that pcamit loqt-tcnn survival 
in some inkted iadividuals (19). Answen to thae and ather 
questions will mtual ly  become known, and appropriate ther- 
apies will be f d  Howeret, HW is a aoving m" and 
unless support, both financial and scien- is continually avail- 
able, AIDS will equal the other major epidemics that have hit 
and devastated global jmpulati~ll~ ihughout history. 
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. Dr. Schwartz: Haw you lookad at your antiies-the ones 
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i R J i d a t h e T c e l l a , ~ t h e F c ~ i s o n t b c C W I + w l l s ,  
not on CD4+ cells? 

D F . L c y y : ~ t h e ~ a n d ~  . . 
antibodies= 

IgG. W c h v e n o t b e e n a b k t o ~ t h c m y e t i n t o s u ~  
to  sm if thcn will be a clistb&n. We would like to do that. As 
toyaursecoadpoht,one~bkdr~enheaaementhCW+ 
c d f s w k b I g C i . W e b a v e b e c m t d d b y ~ o a E c ~  
tka t t t ren i s~anF~~naptoronTlymphocybes ,and  
thet f the receptm involved. 

D r . ~ ~ T h a t L i s t p o i n t i s c o n t r o ~ i n t e r m s o f  
wbetbaoawttheneisanFcrecqrtormT- 

I w o u l d l i k e t o ~ o n t b h ~ ~ p m p e r t y .  
OurlaboratorydasnotworkonW,sosomeofthesecom- 
men& may be a littie naive, but if I underssawf cornctty, you 
have a region on the V3 portion oftbc molecule, which you are 
able to mutate, tha! ~~ tropism. Is tban d y  biading 
to the mxmphfp site? And if it is binding, wbat molecules or 
what sequence on tbe maaophege su&e is it interacting with? 
You~ussequencedatawitb~cehangetoanaspar)ic 
acid that blocks that interaction. That sequence could be qute 
important 

Dr. Levy: You an right, but these am vgr  tougb experiments. 
W e c a n s e e ~ w i t h s i m i l a r ~ t y , t o t h e t h e m o k c u I c ,  
but we do not think that alone is the answer. Perhaps there is a 

macrophage receptor. We are now looking at the relative 
ability of cell membranes to cleave the gp120 and thus bring 
about virus infection. Perhaps the cleavage site has been changed 
so that the pmtease within the m- membrane is better 
able to recug+m. it or akmatively, without &a* the virus 
entarsbest. Tbsaprobablyourbndapproachatthistime. 

Dr.Ochs:Thereisanolddichtmamcmgimmun~that 
themoneis&tocu!an~thebiebepthe~tyof 
the anti'body. It looks to me as if you an sayin$ just the opposite. 
Iam~thisupbccausethenisonestrate%y,wwhichIthink 
Dr. Splk: has pursaad, to immunize -& who are HIV- 
infiacdtoturnaroundtheirimmunestatus. Iswhat youare 
sayingjusttheopposite,ordiditjusthappenthat you went Erom 
h i g b - a t f i n i t y n e u ~ a n t i b o d y t o ~ @ ~ a n -  
ti- in this one patient? 

Dr. Levy: First, one must nmgnke. that the virus is also 
evolving. Until we can look at the a f b t y  of the a n t i i y  to a 
p.ticular virus, we will not know the answer. But we have seen 
this type of mspome in three of five individ* the a n t i i  
has changed In some cases the virus has cbgcd.  The dynamics 
depend on thost two pouameten. One cannot just say that over 
time there should be bttter llcumlhatim. In regad to your 
other poist, one of my amcans with w k l e s p d  vaccination is 
t h s t t h e i m m u n e ~ n s c m i g h t b e ~ m t h e w n , n g w a y .  
You m y  indnce autoantibodies. You may paodwt enhanciag 
antibodies in the vaccinaes. The proponents of this strategy are 
not looking at that aspect and it should be co- 

Dr. Faher: Given your waiving virus, have you looked at 
earlym(a&othymidh)mabnent?Itisunderrwhatthe 
rokoftruensi;rtarr<retoAZTh,butis~po&lyaneffect 
on the evolution of the virus W i n t o  the mole qwptbic form? 

Dr. Levy: That w a s a E s o o n e o f o u r ~ w i t h  AZT, not 
onlywiththensiPtPnceto thednt&but alsoiVithitsef&ctson 
CDS+cellaAianLaadeyd~MaclrarwiceinoipplEFoap 
h a v e a d s e d t h w e ~ ~ b a ~ ~ a o ~ ~ 1 t h  

the hioiqic pmpdcs of the faV-1 strain and re&tance to AZT. 
Monava, AZT has shown no detrimental effect on CD8+ cell 
SllmaOfHIv x@ication. 
Dr. SEarr: Can you detect suppression by CD8+ cells in pedi- 

atric patients, or kve you only looksd at adults? 
Dr. Levy We hwzlaoked at cMdren, and they have this 

CD8+ cell activity. In fset, one of our very first cases was a 
y o ~ ~ w h o w r s m t r e l ~ v i r u s ; w e ~ ~ u k l ~ t h e v i r u s  
outoftheMoodonlybyremovingCD8+cdln Overtime, we 

thisCD8+d~ase,andthis 
of adoptive traaater. Dr. Diane 

with us to ask what would happen 
ifwejustaddedtheCD8+&tothecellcuhe. Wefound 
that they d block HIV @cation, but they also turned off 
immunoglobulin synthesis Therefore, adoptive transfir might 
be hmdbl. Nevatbdeae, this approach is under study with 
adults in some institutions today. 

D r . S ~ I h y o u s e e a n y ~ c e b e t w e e n ~ c a n d  
adultatacsinthe~~orthemagnitudeofthisphenome 
110111 
Dr. Levy: Not really. We have even had some inhts  whQ are 

not hinfxkd, at least after 15 mo of study, and yet very 
d y  on they show CD8+ cell, -ti-W RSPOIISCS. This o h -  
vation sqgesb that they have been exposed to HIV antigen or 
perhaps were infGctcd but eliminated the v h s  

Dr. Wgbigel: Concerning the potential mechanism of the 
changes in the V3 loop that allow macrophage tropism, is there 
any commitant dmge m infection of T lymphocytes or cell 
lines with the hcmased ability to infect the macrophaga? And 
as a cordlary, since it may be endopeptidam that are responsible, 
do you want to speculate on what end- might be in 
one cell and not in the o w ,  ifthere is no concomitant change? 

Dr. Levy: What I did not show was that when a viral V3 loop 
ismodifiadtoshowmacropbagetropism,theT-celltropismis 
lost. So there could be concomitant changes that occau. As far 
as the proteam are commed, I hope we wil l  have better leads 
tothatprocesswitbinthenextyear. 

Dr. Wax In San Francisoo, we have noticed a very low 
I 

transmission rate of HIV to inhts born to H I V - i n f d  preg- 
mint women M e d  Wore the last trimester. Our O u r o n  
rate is around 12%. Do you think this is related to viral strain, 
to what is going on in the delivery room, or to something as yet 
unidentified? 

Dr. Levy: That has been a mystery to us as well. What goes 
on in the delivery room is one factor, and the other is the clinical 
state of the mother. If the mother is healthy and she  ha^ a strong 
CD8+ cell nsponst that suppnsses tbe virus, them will not be 
much6aVirHsinthebloodtotransfirtothe~tinIcteroor 
dwingpawgethrough the birth canal. In halfofthe cases we 
have Jtudiad, the infection has occurred at the time of birth. 
Virusisnot foundintheaxdbloodbutis~#x)vered 1 or2 mo 
later. Thus, we believe the in$cdion occurred during birth. That 
eridenct, ifcunfirmed, is extremely e n m e  because it says 
tbat if we cleanse the birth eaoal of the mother before delivery 
and clean the child immediately a!br birth we ' m y  be able to 
have the greatest &kt on pPCrffltiag virus tmmmidon. I want 
totakethiropporhrntytosaytoanyonewhocaninfl~e~~ . . 
~ i n v o 1 ~  indelimy of newlmw from H I V i n f d  
-=trythis- I. I 

1 


	Features of Human Immunodeficiency Virus Infection and Disease
	BIOUXiIC PROPERTIES OF HIV
	SEARCH FOR VIRULENCE GENys)
	LATENCY
	HOST IMMUNE RESPONSES TO HN
	DISCUSSION
	CONCLUSION
	REFERENCES
	FLOOR DISCUSSION


