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Paired sera and cervicovaginal secretions (CVS) from 11
HIV-1- and 11 HIV-2-infected women, all clinically asymp-
tomatic (CDC Al and A2 categories), were analyzed for total
IgG, IgA, albumin (HSA), IgG, and IgA antibodies to env-
encoded surface glycoproteins of HIV-1 (gp160) and of HIV-2
(gp105), by comparison to 15 age-matched healthy controls.
Secretion rates of IgG and IgA into CVS were evaluated by
calculation of their relative coefficients of excretion (RCE) by
reference to HSA. Cervicovaginal production of anti-HIV
antibodies was evaluated by comparison between specific
antibody activities of IgG and of IgA to HIV in CVS and in
sera. In HIV-1-infected women, total IgG and IgA in CVS
were, respectively, 6- and 4-fold increased, whereas the secre-
tion rate of total IgG was 2.1-fold increased and that of total
IgA was 2.5-fold reduced. In contrast, total 1gG and IgA as well
as their secretion rates were normal in HIV-2-infected women.
In HIV-1- but not in HIV-2-infected women, HSA levels in
cervicovaginal washings were twofold increased, demonstrat-
ing alteration of the mucosal barrier in HIV-1 infection. In
HIV-1-infected patients, IgG and IgA to gpl60 were detected
in all sera and CVS. In HIV-2-infected patients, IgG to gp105
was detected in all sera and CVS, whereas IgA to gp105 could
be detected in only half of sera and one-third of CVS.
Cross-reactivity by IgG and/or IgA to HIV-1 or HIV-2 against
the surface glycoprotein of the other HIV type was observed in
sera as well as in CVS, and more frequently in HIV-2- than in
HIV-1-infected women. Finally, the mean specific activities of
IgG and of IgA to gpl60 or gpl105 were higher in CVS than in
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sera, evidencing a possible local synthesis of both isotypes in
HIV-1 as well as in HIV-2 infections. As early as the asymp-
tomatic stages, HIV-1 affects the cervicovaginal mucosa more
than HIV-2 does, suggesting higher viral replication within the
female genital tract in HIV-1 infection than in HIV-2 infection.

KEY WORDS: HIV-1; HIV-2; cervicovaginal immunity.

INTRODUCTION

Like HIV-1, HIV-2 is associated with terminal AIDS.
However, the pathogenic potential and the natural history
of both infections appear to be quite different (1-3).
Although HIV-1 and HIV-2 share similar modes of
transmission, the spread of HIV-2 remains limited in
West Africa. Epidemiologic reports from West African
countries, including the Ivory Coast, Senegal, Guinea,
and Guinea Bissau, have pointed to a faster increase in
the prevalence of HIV-1 infection than that of HIV-2
infection, although HIV-2 was probably present earlier
than HIV-1 in these countries (2, 4). Furthermore, the
age-specific distribution of HIV-1 and HIV-2 infections
in these West African populations differs in that HIV-2-
infected individuals tend to be older than HIV-1-infected
persons (2, 4). Taken together, these epidemiologic
observations strongly suggest that heterosexual transmis-
sion of HIV-2 infection is less efficient than that of
HIV-1 (2, 5, 6). At high CD4+ T-lymphocyte counts, the
lower circulating viral load in HIV-2- than in HIV-1-
infected persons (7) has been hypothesized to be respon-
sible for the lower infectivity of HIV-2-infected patients
(2).

Whether differences in viral load between HIV-1 and
HIV-2 patients exist in genital secretions remains un-
known. Previous studies focused on cervicovaginal im-
munity during HIV-1 infection have reported the usual
detection of cervicovaginal antibodies to HIV-1 (§-12),
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mainly of the IgG isotype (11, 12), in association with
increased levels of total IgG and IgA of undetermined
specificities (11). HIV-1 infection elicits a local synthesis
of specific IgG to HIV within the female genital tract
(13). Alteration of the mucosal barrier, probably due to
proinflammatory cytokines local overproduction (14),
provides an increase in the physiological transudation of
serum-borne immunoglobulins to the cervicovaginal mu-
cosa (15). Detection of antibodies to HIV-2 by Western
blot has also been reported in the cervicovaginal secre-
tions of two HIV-2-infected African women living in
Senegal (16).

The changes in cervicovaginal immunity during
HIV-1 and HIV-2 infections can be considered as an
indirect marker of local viral replication and could be
relevant to heterosexual HIV transmission. Therefore,
we compared the cervicovaginal humoral immunity in
two homogeneous groups of women infected with HIV-1
or with HIV-2, all clinically asymptomatic and sexually
active.

PATIENTS AND METHODS

Study Population

Eleven HIV-1-infected women (19-35 years), living
in the Paris area, and 11 HIV-2-infected women (27—-45
years), living in Abidjan (n = 5), Ivory-Coast, Dakar
(n = 2), Senegal, and Paris (n = 4), France, were
recruited after informed consent was obtained. All pa-
tients were Black, except one Moroccan HIV-2-infected
woman living in Paris, and all were exclusively hetero-
sexual. None of the women living in Africa were using
any contraceptive method. Among the women living in
Paris, the use of condoms was always recommended.
Finally, a similar number of women (2/11 HIV-2-
infected women and 4/11 HIV-1-infected women) was
taking estroprogestative contraception. All patients were
clinically asymptomatic; four HIV-1 and five HIV-2-
infected women fulfilled the criteria of category Al of
the 1993 revised Centers for Disease Control classifica-
tion for HIV infection, and the other patients the criteria
of category A2. The mean = standard error CD4 count
was slightly higher in HIV-2-infected (578 * 79/mm>;
range, 350-1300/mm?) than in HIV-1-infected (433 =
38/mm?>; range, 220—635/mm>) women, but the differ-
ence did not reach statistical significance.

HIV-1 and HIV-2 infections were confirmed by West-
ern blot (New Lav-Blot I and New Lav-Blot II, Sanofi-
Diagnostics Pasteur, Paris, France), and results were
considered positive if they met the World Health Orga-
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nization criteria (17). To confirm HIV-2 infection and
exclude dual HIV-1/HIV-2 reactivity, sera were also
tested by dot-blot enzyme immunoassay containing syn-
thetic peptides of HIV-1 gp41l and HIV-2 gp36 trans-
membrane glycoprotein regions (Peptilav 1-2, Sanofi-
Diagnostics Pasteur).

Fifteen Black women living in Africa (1839 years),
all healthy and HIV seronegative, were recruited as
controls.

Menstruating women, and subjects with vaginal dis-
charge, genital bleeding, or evidence of sexually trans-

mitted diseases at the genital examination, were ex-
cluded.

Collection, Treatment, and Storage of Samples

Cervicovaginal secretions were collected during the
luteal phase of the menstrual cycle, by a nontraumatic,
standardized 60-sec vaginal washing with 3 ml of phos-
phate-buffered saline (PBS), and immediately placed in
thawing ice. Peripheral blood was simultancously gath-
ered in dry tubes. The paired samples were centrifuged
within 1 hr at 4°C and 1500g for 10 min. The superna-
tants were aliquoted and kept frozen at —30°C until
processing. The washing procedure was evaluated as
corresponding to a 1:10 dilution of the native cervico-
vaginal secretions (18). This dilution factor was taken
into account for estimations of immunoglobulin and
human serum albumin (HSA) content and for calcula-
tions of anti-HIV antibody specific activities in cervico-
vaginal secretions.

Immunoglobulin G, IgA, and HSA Estimations

Concentrations of IgG and IgA in serum were quan-
tified by a nephelometric method (Behring, Marburg,
Germany). Concentrations of IgG and IgA in cervico-
vaginal secretions were measured by sandwich ELISA,
as described previously (11), with normal serum (Stan-
dard-Human-Serum, Behringswerke AG, Marburg, Ger-
many) serving as the standard. This sandwich ELISA
permits similar recognition of all molecular forms of
IgA, including monomeric IgA, polymeric IgA, and
secretory IgA (11). The HSA concentration in cervico-
vaginal secretions was used as a transudation marker.
Measurements of HSA in serum and in cervicovaginal
secretions were carried out by a competition ELISA, as
described previously (19).
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Detection of 1gG and IgA Antibodies to gpl60 and to
gpl05

IgG and IgA to gpl60 were detected as described
previously (11). The gp160 antigen (1 pg/ml) consisted
of a purified preparation of baculovirus-expressed re-
combinant gp160, derived from the envelope of the LAI
strain of HIV-1 (Transgéne, Strasbourg, France). IgA
was detected after adsorption of IgG by protein G
treatment, as described previously (20). Undiluted sam-
ples were then incubated at 37°C for 1 hr with 25%
(vol/vol) of protein G—Sepharose (Sigma Chemical Co.,
St. Louis, MO), with constant gentle mixing. After a
5-min centrifugation at 1000g to pellet the agarose beads,
the supernatant solution was used for testing.

The dilutions of serum were 1/2500 for IgG and 1/125
for IgA; the cervicovaginal washings were used diluted
at 1/100 for IgG (final dilution of the cervicovaginal
secretions: 1/1,000) and at 1/25 for IgA (final dilution:
1/250). PBS supplemented with 5% (wt/vol) skim poW_—
der milk was used as diluent. For the revelation step of
IgG, horseradish peroxidase (HROP)-labeled polyclonal
(sheep) antibodies to human Fcy (Sanofi-Diagnostics
Pasteur) were used. For IgA, the plates were incubated
for 2 hr with biotinylated polyclonal (rabbit) anti-human
Fca (Dakopatts, Glostrup, Denmark); after five washings
with PBS-Tween, HROP-labeled streptavidin (Sigma
Chemical Co.), diluted at 1/40,000 in PBS, was added for
30 min. Absorbance was read at 492 nm. For each tested
sample, a paired well without antigen, only coated with
blocking solution, served as negative control. This con-
trol is indeed essential since some cervicovaginal com-
ponents can nonspecifically bind immunoglobulins to the
solid phase (11). Results are given as AOD, expressing
the absorbance difference between the antigen-coated
well and the antigen-free control well. For each assay,
dilution, and isotype, the cutoffs (CO) of positivity for
serum and cervicovaginal secretions were determined as
the mean AOD plus 3 standard deviations (SD) obtained
from the 15 HIV-seronegative controls.

IgG and IgA to gpl05 were detected as above. The
gpl05 antigen (1 wg/ml) consisted of a purified prepa-
ration of baculovirus-expressed recombinant gp105, de-
rived from the envelope of the ROD strain of HIV-2
(American Biotechnologies, Inc., Cambridge, MA).

Specific Anti-HIV Activities of IgG and IgA

In HIV-1-infected women, the specific activities (SA)
of 1gG and IgA to gpl60 in serum and in cervicovaginal
secretions were evaluated per microgram of serum or
cervicovaginal total IgG or IgA, according to the follow-
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ing formula, where d is the reciprocal final dilution of
serum or cervicovaginal secretions: SA = AOD X
/gl g/mr-

In HIV-2-infected women, the specific activities of
IgG and IgA to gpl05 in serum and in cervicovaginal
secretions were similarly evaluated.

Relative Coefficient of Excretion

To evaluate the secretion rate of immunoglobulins
from serum (S) to cervicovaginal secretions (CVS), the
relative coefficients of excretion (RCE) of cervicovaginal
IgG and IgA were calculated using HSA as reference,
according to the formula (21): RCE = ([HSA in S]/[HSA
in CVS]) X [Ig in CVSJ/[Ig in S]).

Statistics

Comparisons of IgG, IgA, and HSA levels and of
specific activities were established by the Mann—
Whitney U test for unpaired samples and by the Wilc-
oxon rank-order test for paired samples; comparisons of
prevalences were obtained by the Fisher exact test.
Results are given as mean * standard error.

RESULTS

Total IgG and IgA Levels

In HIV-1-infected women, total IgG in serum and total
IgG and IgA in cervicovaginal secretions were signifi-
cantly higher than in controls and than in HIV-2-infected
women (Table I); the total IgG and IgA levels in
cervicovaginal levels were respectively about nine- and
sixfold those of controls. In HIV-2-infected women, total
IgG and IgA levels in serum and in cervicovaginal
secretions did not differ from the levels of controls.

The mean CVS IgG/IgA ratios showed a tendency to
be higher in HIV-l-infected women (7.11 *= 1.41;
median, 4.92; range, 0.69-15.13) than in controls (4.07
+ 0.85; median, 3.93; range, 0.56—11.87) and in HIV-
2-infected women (4.97 = 2.05; median, 3.35; range,
0.64-24.62), but the difference did not reach statistical
significance. However, the CVS IgG/IgA ratio was more
frequently above 1 in HIV-l-infected women than in
controls [10/11 (91%) versus 7/15 (47%); P < 0.04]; this
ratio in HIV-2-infected women was above 1 in 5 of 11
(45%) of patients. The cervicovaginal level of IgG was
higher than that of IgA, in healthy controls (P < 0.002),
HIV-1l-infected women (P < 0.01) and in HIV-2-
infected women (P < 0.05).
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Table I Total IgG and IgA (Mean = SE; mg/ml) in Serum and in Cervicovaginal Secretions of HIV-1- and HIV-2-Infected
Women and of Healthy HIV-Negative Controls

Serum Cervicovaginal secretions®
Women n IgG IgA 1gG IgA
HIV-1-infected 11 k29,4 + 1.8* 33x0.7 1.10 £ 0.27%* 0.17 = 0.04%#*
(29.3;18.9-37.9)* (2.9;1.2-8.4) (0.76;0.27-2.73) (0.14;0.017-0.320)
HIV-2-infected 11 235+ 1.1 1.8 0.2 0.19 £ 0.10 0.044 = 0.01
(25.0;18.3-28.2) (1.9;0.9-2.9) (0.16;0.03-0.76) (0.036;0.010-0.084)
Control 15 21015 23+0.19 0.18 = 0.06 0.040 = 0.01
(19.3;12.4-34.6) (2.3;1.1-3.6) (0.21;0.01-0.64)

(0.054;0.021-0.097)

“The 10 '-dilution factor of cervicovaginal secretions is taken into account.

®Median and range.

#P < (0.002 versus controls and P << 0.02 versus HIV-2-infected women.

#*P < 0.005 versus controls and HIV-2-infected women.
k%P < 0.01 versus controls and HIV-2-infected women.

Albumin Levels

Mean HSA serum levels were similar in HIV-1- and
HIV-2-infected women and in controls (Table II). HSA
levels in cervicovaginal secretions of HIV-1-infected
women were, respectively, 2- and 2.9-fold higher than
those of controls and of HIV-2-infected women.

The mean serum/cervicovaginal secretion HSA ratio
of HIV-l-infected women was, respectively, 2.6- and
4.1-fold lower than that of controls and that of HIV-2-
infected women.

Relative Coefficients of Excretion

In cervicovaginal secretions of healthy controls, the
mean RCE of total IgA was always above 1, i.e., above
the RCE of HSA, indicating a predominant local secre-
tion of the IgA isotype (Table II). The mean RCE of
total IgG was also above 1 in most subjects (11/15),
suggesting local production of IgG. The mean RCE of
total IgA was higher than the mean RCE of total IgG
(P < 0.001).

In cervicovaginal secretions of HIV-1-infected
women, the RCE of total IgG were above 1 in all
patients; their mean was 2.1-fold higher than that of
healthy controls (P < 0.04). The mean RCE of total IgA
was 2.5-fold decreased compared to normal controls (P
< 0.04). Contrasting with normal values, the mean RCE
of IgA in HIV-infected women did not differ signifi-
cantly from the mean RCE of IgG. Three (27%) HIV-1-
infected women had a RCE of IgA less than 1.

In cervicovaginal secretions of HIV-2-infected
women, the RCE of total IgG and of total IgA were
above 1 in, respectively, 8 (73%) and 11 (100%) of
patients; their means were similar to those of controls. As
in controls, the mean RCE of IgA in HIV-2-infected
women was significantly higher than that of IgG (P <
0.001).

Taken altogether, these features indicate in HIV-1-
infected women an increase in the cervicovaginal pro-
duction of total IgG with a decrease in the cervicovaginal
production of total IgA; in contrast, the local productions

Table II. Human Serum Albumin (Mean * SE; mg/ml) in Serum and in Cervicovaginal Secretions of HIV-1- and HIV-2-Infected
Women and of Healthy HIV-Negative Controls

Cervicovaginal Serum/cervicovaginal
Women n Serum secretions” secretions
HIV-1-infected 11 35113 0.38 = 0.08* 109 = 16%**
(34.1;27.7-42.8)" (0.35;0.19-0.75) (88;49~200)
HIV-2-infected 11 382 = 1.1 0.13 £ 0.04 450 + 83
(37.5;32.5-43.5) (0.11;0.02-0.48) (510;71-970)
Control 15 40.1 =24 0.19 = 0.03 280 + 51

(39.4;22.8—-45.4)

(0.15;0.05-0.47) (200,78-700)

“The 10™" dilution factor of cervicovaginal secretions is taken into account.

®Median and range.
*P < 0.02 versus controls and HIV-2-infected women.

#%P < (.02 versus controls and P << 0.001 versus HIV-2-infected women.
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Table III. Relative Coefficients of Excretion (RCE) of Total IgG
and of Total IgA (Mean = SE) in Cervicovaginal Secretions of
HIV-1- and HIV-2-Infected Women and of Healthy
HIV-Negative Controls?

BELEC ET AL.

in cervicovaginal secretions [3/4 (75%) versus 2/11
(18%); P = 0.076].

Women n RCE of IgG RCE of IgA Specific Activities of IgG and IgA to gpl60 and to
HIV-ldnfected 11 3.4 *08% 35 =12 gp105
(3.3; 1.1-8.8)° (3.6, 0.42-11.8)*, ** ) . .
HIV-2-infected 11 1.9 %07 102 + 1.4 The ratio of antibody activity to the total amount of the
(1.6; 0.05-9.1) (8.8; 5.3-16.6) same isotype was further compared in paired serum and
Control 15 1.6 =04 89 £19 . . : .
(1.3; 0.06-4.1) 6.5 1.1-10.8) cervicovaginal secretions. In HIV-1-infected women, the

“The 10™! dilution factor of cervicovaginal secretions is taken into
account.
*Median and range.
*P < 0.04 versus controls.
**¥P < (.04 versus controls and P < 0.002 versus HIV-2-infected
women.

of both IgG and IgA appeared similar in HIV-2-infected
women and in controls.

IgG and IgA Antibodies to gpl60 and to gpl05

In HIV-1-infected women, IgG and IgA antibodies to
gpl60 in serum as well as in cervicovaginal secretions
were detected in all patients (Table IV). In HIV-2-
infected women, IgG to gplO5 in serum as well as in
cervicovaginal secretions was also detected in all pa-
tients; in contrast, IgA to gpl05 in serum and in
cervicovaginal secretions could be detected, respec-
tively, in only six (54%; P < 0.04) and four (34%; P <
0.004) woren.

The cross-reactivity of anti-HIV IgG and IgA antibod-
ies against env-encoded antigens of HIV-1 and HIV-2
was evaluated in serum and in cervicovaginal secretions.
The proportion of IgG to gpl05 reacting to gpl60
antigen was significantly higher than the proportion of
IgG to gpl60 reacting to gpl05 antigen, in serum [8/11
(713%) versus 2/11 (18%); P = 0.03] as well as in
cervicovaginal secretions [8/11 (73%) versus 2/11
(18%); P = 0.03]. The proportion of IgA to gpl05
reacting to gpl160 antigen was significantly higher than
the proportion of IgA to gp160 reacting to gpl05 antigen,
in serum [4/6 (67%) versus 1/11 (9%); P < 0.03] but not

mean specific activities of 1gG to gpl60 and of IgA to
gp160 were significantly higher in cervicovaginal secre-
tions than in serum (Table V). Similarly, in HIV-2-
infected women, the mean specific activities of IgG to
gpl05 and of IgA to gpl05 were significantly higher in
cervicovaginal secretions than in serum. '

The specific activities of IgG to gp160 and those of
IgA to gpl60 in serum of HIV-1-infected women were
respectively higher than the specific activities of IgG to
gp105 (P < 0.001) and than those of IgA to gp160 (P <
0.03) in serum of HIV-2-infected women.

DISCUSSION

In the cervicovaginal secretions of healthy women, the
highest immunoglobulin concentrations were found for
the IgG isotype compared to the IgA isotype, as reported
previously reported (22). For total IgA, the RCE values
exceeded the value expected from molecular weight-
affected seepage from plasma, confirming a primarily
local synthesis. Similarly, RCE of total 1gG exceeded
slightly but significantly the RCE of HSA in most
healthy women, indicating that diffusion cannot fully
explain our results, since the low molecular weight of
HSA renders it more diffusible than IgG. These obser-
vations are in keeping with genital elaboration of both
IgG and IgA. Indeed, the cervicovaginal mucosa belongs
to the mucosal immune system, with a predominance of
IgA-producing cells and with more than 10% of plasma
cells producing IgG (23). Furthermore, the uterine sub-
mucosa contains a high percentage of IgG-containing
cells (24). The possibility of an active transepithelial
transport for IgG, e.g., via Fcy receptors, has also been

Table IV, Detection of Antibodies to gp160 and to gpl05 of the IgG and IgA Isotypes, in Paired Serum and Cervicovaginal Secretions of 11
HIV-1- and 11 HIV-2-Infected Asymptomatic Women

HIV-1-infected women HIV-2-infected women

Serum Vaginal secretions Serum Vaginal secretions
Antibodies I1gG IgA 1sG IgA IgG IgA IeG IgA
To gpl60 11 (100%) 11 (100%) 11 (100%) 11 (100%) 8 (73%) 4 (37%) 8 (73%) 3 (27%)
To gpl05 2 (18%) 1 (9%) 2 (18%) 11 (100%) 6 (54%) 11 (100%) 4 (36%)

2 (18%)

Journal of Clinical Immunology, Vol. 16, No. 1, 1996
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Table V. Specific Activities (SA) of IgG and IgA to gp160 and to gp105 (Mean = SE), in
Paired Serum (S) and Cervicovaginal Secretions (CVS) of 11 HIV-1- and 11
HIV-2-Infected Women

HIV-1-infected women

IgG to gpl60

IgA to gpl60

SAinS SA in CVS SAin S SA in CVS
2.6 *02% 6.9 =+ 0.6%* 0.7 = 0.2%¥* 42 * 1.1¥¥¥*
(2.3; 1.9-3.9)" (4.7; 1.8-12.5) (0.6; 0.2-2.3) (1.6; 0.2-13.5)

HIV-2-infected women

IgG to gpl05

IgA to gpl05

SAin S SA in CVS SAin S SA in CVS
13 £0.2 3.5 & Q8w 02 =01 1.1 & Q3wdkkk
(1.4; 0.15-2.55) (3.3; 0.2-9.1) (0.1; 0.01-0.8) (1.1; 0.03-2.5)

“Median and range.

*P < 0.001 versus SA in S of IgG to gpl05.

**P <2 0.001 versus SA in S of IgG to gpl60.
*#*P < (.03 versus SA in S of IgA to gpl05.

kREP < 0.001 versus SA in S of IgA to gpl60.
wiekkEp < (.02 versus SA in S of IgG to gpl05.

FxxFFEEP < 0.005 versus SA in S of IgA to gp105.

hypothesized (22). In HIV-1-infected asymptomatic
women, the concentrations of total IgG and IgA in
cervicovaginal secretions were, respectively, six- and
fourfold higher than in controls; the mean RCE of total
IgG and the one of total IgA were, respectively, higher
and lower than those in healthy controls; and the pre-
ponderance of IgA over IgG excretion in normal subjects
disappeared. These observations indicate a significant
increase in total cervicovaginal IgG production in HIV-
l-infected women, whereas the local production of total
IgA appears to be reduced. Such a discrepancy between
local overproduction of IgG and decreased local synthe-
sis of IgA strongly suggests early impairment of the IgA
class-specific immunoglobulin production in the cervico-
vaginal compartment. A reduction in the number and
function of mucosal CD4+ T cells could contribute to
the dysregulation of IgA-secreting cells in the intestinal
mucosa during HIV infection (25, 26). In female rhesus
macaques infected with the simian immunodeficiency
virus, a marked IgA plasma cell deficiency was observed
in the reproductive tissues (27). Similarly, it is possible
that HIV-1-infected women may have a reduced number
of T CD4+ lymphocytes and/or IgA-bearing plasma
cells within their cervicovaginal mucosa, as early as the
asymptomatic stage of the disease. In contrast, the levels
and local production of total IgG and IgA in HIV-2-
infected asymptomatic women were normal. Finally, the
cervicovaginal immunity appears to be impaired early in
the course of HIV-1 infection, whereas it remains normal
in the early stages of HIV-2 infection.

Journal of Clinical Immunology, Vol. 16, No. 1, 1996

In HIV-1- but not in HIV-2-, infected women, the
levels of HSA in cervicovaginal secretions were signif-
icantly increased in comparison with those of normal
controls. These findings indicate a compromised integ-
rity of the mucosal barrier in HIV-1-, but not in HIV-2-,
infected women at asymptomatic stages of the disease.
Therefore, increased permeability of the cervicovaginal
mucosa may occur, since HSA has exclusively a plasma
origin. As a consequence, the physiological transudation
of serum-borne immunoglobulin should be markedly
increased in HIV-1-infected women, providing a higher
delivery of IgG and possibly of monomeric IgA from
plasma. This hypothesis is supported by the increase in
total IgA in cervicovaginal secretions, although local IgA
synthesis is unchanged or deficient. Finally, in HIV-1-
infected women, increased levels of cervicovaginal total
immunoglobulins appear to result from enhanced local
IgG synthesis, in association with an increase in physi-
ological IgG and monomeric IgA transudation.

In HIV-1-infected patients, we were able to detect IgG
and IgA antibodies to gpl60 in all tested sera and
cervicovaginal secretions. Such a high prevalence of
detectable IgG to HIV-1 in cervicovaginal secretions has
been reported previously in HIV-1-infected women at
asymptomatic or pre-AIDS stages (8, 9, 12) as well as at
AIDS stage (9). The prevalence of detectable IgA to
HIV-1 in cervicovaginal secretions after depletion of IgG
appears higher than those previously reported, ranging
from 28% (10}, 62% (11), and 63% (9) to 66% (28).
Differences in the expertise with which specimens were
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collected by different clinicians, in the methods of
sample processing, types of immunoassay (Westem blot
is less sensitive than ELISA), antigens and conjugates
used, and in the immunological status and other charac-
teristics of the patient populations probably account for
some variations in the rate of detection of class-specific
antibodies in cervicovaginal secretions between groups.
In HIV-2-infected patients, we were able to detect IgG to
gpl05 in all tested sera and cervicovaginal secretions,
whereas IgA to gp1035 could be detected in only one-half
of sera and in one-third of cervicovaginal secretions. A
similar discrepancy between the IgG and the IgA reac-
tivities to HIV-2 by Western blot was observed previ-
ously in the cervicovaginal secretions of two HIV-2-
infected African women (16). These observations
indicate that HIV-1 elicits a more important anti-HIV
IgA response than HIV-2, at least at asymptomatic stages
of the disease.

When the specific activities for antibodies to gp160 or
to gpl05 in paired sera and cervicovaginal secretions of
HIV-1 as well as of HIV-2-infected women were com-
pared, the relative proportions of specific IgG or IgA to
HIV were higher in cervicovaginal secretions than in
serum. These findings suggest that local synthesis of IgG
and IgA to HIV generally occurs within the female
genital tract during HIV-1 as well as HIV-2 infections.
Intragenital synthesis of antibodies to HIV must involve
the presence of the virus itself within the female repro-
ductive tract, which contains antigen-presenting cells and
lymphocytes (29). HIV-1 can be isolated by viral culture
(30) or can be detected using the polymerase chain
reaction (31) from female genital secretions. HIV-1
antigens have been evidenced in macrophages, mono-
cytes, and lymphocytes within the submucosa of the
uterine cervix (32, 33), and in lymphocytes from vaginal
secretions (34), demonstrating local viral replication.

Cross-reactivity by IgG and IgA to HIV-1 or to HIV-2
against env-encoded glycoprotein of HIV-1 or of HIV-2
was observed in serum as well as in cervicovaginal
secretions. The extensive serological cross-reactivity by
HIV-1 and HIV-2 antibodies to heterologous antigens (4,
35, 36) is due to the high similarity of the amino acid
sequences between HIV-1 and HIV-2 (37). In our pa-
tients, serum IgG and IgA to HIV-2 reacted more
frequently against gpl60/HIV-1 than did serum IgG and
IgA to HIV-1 against gpl05/HIV-2; in cervicovaginal
secretions, IgG to HIV-2 were similarly more frequently
reactive against gp160 than IgG to HIV-1 against gp105.
The possibility exists that cervicovaginal IgG and IgA
antibodies in an HIV-infected subject could somehow
interfere in heterosexual transmission of the other type of
HIV. Indeed, serum antibodies from HIV-2-infected
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individuals have been reported to cross-neutralize some
HIV-1 strains (38), and analogous cross-neutralization
could occur with cervicovaginal antibodies to HIV. In
West Africa, mixed infections with HIV-1 and HIV-2 in
the same individual are not rare, suggesting that infection
with one HIV type does not necessarily prevent infection
with the other type (39, 40). However, in a recent
prospective study of a cohort of 1444 high-risk women in
Senegal, the risk for subsequent HIV-1 transmission was
70% reduced in HIV-2-infected women in comparison
with HIV-negative women (41). Conversely, in an HIV-
infected individual, the sexual transmission of another
type of HIV could be more efficient in the absence of
cross-reacting genital antibody.

The specific activities of both IgG and IgA to HIV in
cervicovaginal fluids were significantly higher in HIV-1
than in HIV-2 infections, suggesting indirectly higher
local HIV replication in HIV-1 than in HIV-2 infections.
Furthermore, as soon as these early stages, HIV-1 caused
alterations of the cervicovaginal barrier, whereas HIV-2
did not. Such major differences observed between both
infections could be related to a higher viral load within
the female genital tract in HIV-1- than in HIV-2-infected
women. At the systemic level, the isolation rate of HIV-2
from peripheral blood mononuclear cells of asymptom-
atic HIV-2-positive individuals is lower than the HIV-1
isolation rate from HIV-1-infected persons (7). Plasma
viremia is also less frequently positive in HIV-2- than in
HIV-1-infected patients (7). Finally, testing by the po-
lymerase chain reaction more often yields negative
results early in the course of infection with HIV-2 than
with HIV-1 (7, 42, 43). Similar differences in viral load
between HIV-1- and HIV-2-infected individuals should
also exist at the level of the genital mucosae; they may
account, at least in part, for the different patterns of the
cervicovaginal humoral immunity associated with the
two viruses.

In conclusion, at asymptomatic stages of HIV infec-
tion, HIV-1 affects the cervicovaginal mucosa more
than HIV-2 does. Such feature could be relevant to
the differential heterosexual transmission between both
infections.
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