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Abstract Immunostimulating complexes(ISCOMSs) con-
taining envelope proteins of respiratory syncytia virus
(RSV) were explored as amucosal delivery system for the
capacity of inducing a common mucosal antibody re-
sponse. Two intranasal (i.n.) administrations of BALB/c
mice with ISCOMs induced potent serum 1gG, and strong
IgA responses to RSV locally in the lungs and the upper
respiratory, and remotely in the genital and the intestinal
tracts. Virtually no measurable IgA response was found in
these mucosal organs after two subcutaneous (s.c.) immu-
nizations. Virus neutralizing (VN) antibodies were de-
tected in serum and in all of the mucosal organ extracts
after both s.c. and i.n. immunizations indicating that the
neutralizing epitopes were preserved after both mucosal
and parenteral modes of administration. While the muco-
sal 1gA response appears to be of mucosal origin, the IgG
antibodies to RSV detected in the mucosal organs were
likely of serum origin. However, the mucosal VN antibod-
ies correlated with the 1gG rather than the IgA levels. An
enhanced IgA response to gpl120 in various mucosal or-
gans was recorded after i.n. immunization with gp120
incorporated in RSV ISCOMs, indicating a role of RSV
envelope proteins in enhancing and targeting mucosal re-
sponses to passenger antigens.
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Introduction

In spite of the fact that the majority of pathogens gain ac-
cess to the host viamucosal surfaces, most vaccines of to-
day are administered parenterally emphasizing a systemic
response, providing an insufficient protection against
mucosal infections. Therefore, there is a general need for
vaccine delivery systems which induce potent immune re-
sponses in various mucosal sites which may not be read-
ily accessiblefor administration. Thebest known adjuvants
facilitating mucosal administration of non-replicating anti-
gensarecholeratoxin (CT) [27] and Escherichia coli heat-
labile enterotoxin (LT) [9]. However, their practical value
in the unmodified formsis limited because of toxic prop-
erties though both mutant CT [37] and LT [15] are show-
ing promises for evasion of these problems.

The immunostimulating complex (ISCOM) is a potent
mucosal and parenteral adjuvant and delivery vehicle, en-
hancing both system and mucosal immune responses [21].
Recently it has been shown that ISCOMs have different
immunological properties from CT [30], which make
them interesting alternatives to CT and LT. The ISCOM
is a 40-nm particle in which antigens are arranged in a
multimeric form together with theinbuilt Quillaja saponin
adjuvant [19, 20]. Theflexibility of ISCOMsallows virtu-
ally any kind of antigen to be incorporated, i.e., antigens
from the natural micro-organisms, rDNA products or
synthetic peptides [6, 17]. The adjuvant component can
also be exchanged to alter the immunomodulating activ-
ity. Intranasal (i.n.) immunization with influenza virus
ISCOMs induced a specific antibody response of all im-
munoglobulin classes and subclasses, and cellular immune
responses in the lungs [13]. A number of studies have
shown that ISCOMs containing influenza and HIV enve-
lope proteins induce cytotoxic T lymphocytes (CTL) by
i.n.route[13] and parenteral route[32], respectively. Oval-
bumin (OVA) ISCOMs were also shown to be able to
overcome tolerance after oral administration [23] and to
induce potent mucosal and systemic immune responses by
i.n. immunizations [7]. It has recently been shown that
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OVA ISCOMs efficiently induce strong systemic and in-
testinal immune responses after oral administration, being
independent of IFN-y and IL-4 for induction of mucosal
IgA antibody and cell-mediated delayed-type hypersensi-
tivity (DTH) and CTL responses[30]. A study carried out
by Claassen et al. [2] showed that ISCOMs containing the
G protein of rabies virus were efficiently taken up by
Peyer’s patches through M cells in contrast to the whole
virus particles.

An experimental RSV ISCOM vaccine was first intro-
duced by Trudel et a demonstrating its effectiveness in
inducing serum neutralizing antibodies [33] and CTL [34]
responses in mice. Recently, we have shown in mice that
twoi.n. administrationsof RSV ISCOMsinduce potent and
long-lasting 1gA response in respiratory tract and 1gG in
serum with low dose (5 pg) of antigen. The serum anti-
body response was of similar magnitude as that induced
by subcutaneous (s.c.) administration [11]. The objective
of thisstudy wasto use RSV asamodel to explore|SCOMs
as a delivery system for induction of a common mucosal
antibody response by i.n. administration, measured at the
local inductive sites of the upper respiratory tract (URT)
and lungs, and the remote sites of the intestinal and geni-
tal tracts. In view of the capacity of the RSV envelope
proteins to induce IgA response in remote mucosal sur-
faces, they were also explored for mucosal targeting in the
ISCOMs for a passenger antigen gp120 of HIV-1.

Materials and methods
Virus and cells

The Long strain of human RS virus (ATCC VR-26) kindly supplied
by Dr. ClaesOrvell (Huddinge University Hospital, Stockholm), was
propagated on MA 104 cells (ECACC no. 85102918). Cells were
grown in Full Dulbecco’s Modified Eagle Medium (FDMEM, Na-
tional Veterinary Institute, Uppsala, Sweden) supplemented with
100 pg/ml of kanamycin, 2 mM glutamine, and 10% fetal calf ser-
um (GibcoBRL, Life Technologies AB, Taby, Sweden).

Preparation of RSV ISCOMs

The preparation procedure and biochemical characterization of
ISCOMs were carried out essentially as previously described [16,
18, 33] with some minor modifications[11]. The ISOCMs contained
mainly fusion (F) and to a lesser extent attachment (G) proteins of
RSV with a Quil A to protein ratio of 10:1 on weight basis.

Preparation of gp120 and gp120/RSV ISCOMs

To incorporate of gp120 into ISCOMs, gp120 was lipidated essen-
tially as described by Wilson et al. [35]. To prepare gp120 ISCOMs
and gp120/RSV ISCOMs, 1 mglipidated gp120 (together with 0.8 mg
solubilized RSV glycoproteinsfor gp120/RSV |SCOMs) was added
to 1.8 mg of each cholesterol and phosphatidyl choline in octylglu-
coside and 6.3 mg Iscoprep 7.0.3 (Iscotec AB, Uppsala, Sweden).
The mixture wasincubated for 2 h at 20°C with agitation prior to di-
alysis against PBS at least for 48 h with five changes of buffer.
The two ISCOM preparations were analyzed by centrifugation
through a 10-50% (w/w) sucrose density gradient at 200,000 g for
18 h at 10°C. The incorporation of antigens into ISCOMs was ver-

ified by ELISA, Western blot and el ectron microscopy showing co-
migration of proteins and ISCOM structures.

Mice

Female BALB/c mice, 8-12 weeks of age, were obtained from the
National Veterinary Institute, Uppsala, Sweden. The mice were
screened for viral, bacterial and mycoplasmainfections, and kept in
accordance with the national guidelines.

Immunizations

Three groups of six BALB/c mice were immunized twice 6 weeks
apart as follows: group 1, 1 ug RSV ISCOMs s.c.; group 2, 5 ug
RSV ISCOMs i.n. (i.n.-5pg); group 3, 10 pg RSV ISCOMSs i.n.
(i.n.-10 pg). A fourth group of six micewere kept as non-immunized
controls.

Another two groups of 10 BALB/c mice were immunized twice
4 weeks apart. Group 1, 10 pg gp120 in gp120 ISCOMs i.n.; group
2,10 pg gp120 and 10 pg RSV in gpl20/RSV ISCOMsi.n., A third
group of ten mice were kept as control.

For i.n. immunization, the ISCOMs were suspended in avolume
of 20 pl PBS, whilethes.c. dosewas suspended inavolume of 200 pl
PBS; i.n. immunizations were carried out under anesthesiawith me-
thoxyflurane administrated by inhalation.

Inanintroductory experiment, five groups of BALB/c micewere
immunized with: 5 pg/mouse of RSV ISCOMsii.n.; 1 pg/mouse of
RSV ISCOMs s.c.; 500 pl of inactivated RSV s.c. containing the
same amount of F protein asin the ISCOMs preparation for s.c. ad-
ministration and 40 pl of live RSV (i.n.) containing 10° TCIDsy/ml,
respectively.

Collection of samples and extraction of immunogloblins

Blood samples for serological evaluation were collected from the
retroorbital plexus 2 weeks after the second immunization. Lungs,
URT, and genital and intestinal tracts were taken at the same time
for antibody extraction. Six mice from each group were killed and
their serum and organ samples collected. Antibodies from the mu-
cosal organswere extracted with 2% saponin asdescribed by [1, 11].
Theintestinal and genital tractsweretreated in asimilar way. To test
the leakage of 1gG antibodies from serum to the organs, a monoclo-
nal antibody (mAB) to pseudorabies (PRV) was injected i.v. After
20 h, the antibody titers to PRV were measured in serum and organs
by ELISA; 0.25%, 2.36%,5.49% and 6.76% of the PRV mAb levels
found in the serum were detected in extracts from the lungs, intesti-
nal, upper respiratory and genital tracts, respectively. Thisresult is
similar to that observed by Bergquist et al. [1], indicating that the di-
rect 1gG contamination from the blood is insignificant.

For samples to be assayed for virus neutralizing (VN) antibody,
the saponin was exchanged with distilled water for the extraction of
antibodies to avoid the lytic and cell toxic effects [12].

Quantification of antibodies and immunoglobulins

The lgA and 1gG antibodies to RSV and the concentrations of total
IgA and 1gG in sera and in extracts were determined by ELISAsS
essentially as described previously [10, 11]. For quantification of
total IgA and 1gG concentrations, the plates were coated with affin-
ity-purified goat anti-mouse IgA (a-chain specific, Sigma) and goat
anti-mouse 1gG (Fc specific, Sigma), respectively. Twofold serial di-
lutions in PBST with 5% non-fat dry milk of both test samples and
standard solutions of RSV-specific 1gG and IgA were prepared. In
another series nonspecific 1gG and 1gA were applied to the ELISA
plates, which were incubated at room temperature for 2 h, followed
by incubation with biotin-labeled goat anti-mouse IgA (a-chain spe-
cific, Southern Biotechnology Associates, Birmingham, USA) or
with biotin-labeled goat anti-mouse I1gG (y heavy chain specific,
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Southern Biotechnology Associates) and streptavidin-horseradish
peroxidase (DAKO A/S, Denmark).

The IgG and IgA anti-RSV activities of the samples were ex-
pressed as U/ml or U/g based on the activities in a standard pool of
mouse seraand a standard pool of lung extracts, for which end-point
titration had been assigned to 26 kU/ml 1gG and 1.3 kU/ml 1gA
antibodies to RSV. Purified mouse IgG from pooled normal mouse
serum (Sigma) and monoclonal IgA (Sigma) were used as reference
standards for concentrations of total IgG and IgA. The values were
calculated from the linear parts of standard curves, and corrected for
dilutions of the samples. Antibody levels were expressed as a pro-
portion of the total concentrations of corresponding immunoglobu-
linsto compensate for the variation in flow rate of secretion (known
toinversely affect immunoglobulin concentrations) and for the dilu-
tion factor [29] in the case of secretions collected by extraction.

ELISA for antibodies against gp120 was carried out in a similar
manner except that the plates were coated with 200 ng/well gp120.

Virus neutralization assay

The neutralizing activity was measured on pooled sera or pooled or-
gan secretions by a microneutralization test, similar to the method
used by Trudel et al. [33] with some modifications as detailed by Hu
et a. [12]. Titers for virus neutralization test were expressed as the
reciprocal of last dilution exhibiting 50% residual infectivity (NDsy/
ml serum or tissue).

Statistical analysis

The Mann-Whitney U two-tailed test was used to compare differenc-
es of significance between the groups, and simple linear regression
as well as Pearson’s correlation coefficient were used for the rela-
tionship between serum Igs and mucosal Igs, or between VN and
ELISA antibodies. All calculationswere run with Minitab release 10
Xtra software (Minitab, Pa. USA) on a Macintosh computer.
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Results

Intranasally administered RSV ISCOMs
induce potent IgA response in the local mucosa

Inanintroductory experiment, 3-propiolactoneinactivated
RSV (s.c.) and live RSV (i.n.) were compared with RSV
|SCOM s after i.n. administration for the ability to induce
IgA responseinthelungs. Theinactivated andthelive RSV
induced low or undetectable levels of local 1gA response
in the lungs. These formulations were, therefore, not used
in the further study.

RSV envelope proteins incorporated into ISCOMs in-
duced high IgA locally in the lungs with absorbances in
ELISAs at dilutions down to 1:10,000 which were three
times above the background of non-immunized mice

(Fig. 1).

Total 1gG and IgA concentrations in serum
and in extracts from lungs, upper respiratory,
genital and intestinal tracts

Total 1gG and IgA concentrations were measured in serum
and in mucosal organsto facilitate the calculation of RSV-
specific antibody responsesin arbitrary units based on the
correlation to the total concentrations of 1gG and IgA, re-
spectively.

Themedian of total 1gG concentrations measured in the
quantitative 1gG ELISA ranged from 5.680 mg/ml in
serum to 0.024 mg/g in the URT. The total 1gG concentra-
tion in the genital tract was significantly higher than that
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Tablel Thetotal IgG and

IgA concentrations (mg/ml Serum GT Lung IT URT

or/g, median and range) in ser-

or/g, median and range) organs 10G 5.680 0.119 0.0332 0.027" 0.024°

from RSV ISCOM immunized (0.390-19.610) (0.003-0.694) (0.002-0.676) (0.004-0.124) (0.003-0.230)
and nonimmunized mice (RSV

respiratory syncytical virus, Serum IT GT Lung URT

ISCOM immunostimulatin

complex. URT upper respireto.  10A 0.169 0.079 0.030 0.007 0.002

ry tract, &BT genital tract, (0.110-0.386)  (0.002-0.211) (0.005-0.135) (0.001-0.079) (0.000-0.009)

IT intestinal tract)

No significant difference was observed between #° (P = 0.700), (P = 0.658) or P (P = 0.853) pairs

(n = 24). The differences between the other pairs are all significant at least at P<0.01 level

fromlungs, intestinal tract and URT, which had similar lev-
els of total 1gG concentrations (Table 1).

The highest median of total IgA concentration was de-
tected in serum (0.169 mg/ml) and the lowest (85-fold
lower) was in the URT (0.002 mg/g). The differences of
total IgA concentrations amongst samples from serum and
mucosal organ extracts were all statistically significant
(Table 1).

The 1gG response to RSV in various mucosal organs

The highest IgG response to RSV was recorded in serum
with end-point titers of about 1:90,000, which was 30-
fold higher than that measured in mucosal organs (not
shown).

The median ratios of anti-RSV 1gG versus total 1gG
wereall significantly higher in samplesfrom RSV |SCOM-
immunized animals than those from the non-immunized
controls. Interestingly, the highest ratios of the RSV-spe-
cific IgG/total 1gG were recorded in intestinal and genital
tracts. The ratios of specific anti-RSV 1gG/total 1gG in
serum were not high, but the lowest background values
were also observed for serum. Taken together, miceimmu-
nized s.c. and those immunized i.n. with different doses of
RSV I1SCOMs responded with similar levels of RSV-spe-
cific 1gG (Fig. 2).

IgA response to RSV in various mucosal organs

Doses of 5 and 10 ug 1SCOMs induced high IgA re-
sponsesto RSV of similar levelsafter twoi.n. immuniza
tionsin all four mucosal organstested (Fig. 3). Local re-
sponses in the lungs and URT and remote responses in
the genital tract the IgA levelswere of similar magnitude,
whilethe IgA level to RSV was 3-fold lower in the intes-
tinal tract than in the lungs. The IgA response was about
70-fold lower in serum than in organs as measured by
end-point titers (not shown) for both doses, 5 and 10 pg,
tested (Figs. 1, 3).

The median ratios of IgA antibody to RSV versus total
IgA inseraand inthe mucosal organswereall significantly
higher than that of the controls and than that induced by
s.Cc. immunization. There was no measurable |gA response
after s.c. immunization with RSV ISCOMs (Fig. 3).
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Fig. 2 The IgG response of mice to RSV in serum and in four mu-
cosal organs measured by EL1SA and expressed as median ratio with
95% C. I. of 1gG anti-RSV to total 1gG after two immunizations 6
weeks apart, s.c. with 1 pg (s.c.), i.n. with 5 pg (i.n.-5 pg) and 10 pg
(i.n-10 pg) of RSV ISCOMSs, and a non-immunized control group.
Each group comprised six mice. Blood and organ samples were col-
lected 2 weeks after the second immunization (URT upper respira-
tory tract, GT genital tract, I T intestinal tract, C. |. confidence inter-
val)

Correlations between antibodies to RSV in sera
and in the mucosal organs

Theorigin of antibodies collected from the mucosal organs
has to be questioned. To analyze the likelihood of muco-
sal versus systemic origin, the correlations between the
mucosal and serum levels of 1gG and IgA were calcul ated.
Strong correlations between the levels of RSV 1gG anti-
body in the sera and in the extracts from the four mucosal
organs were found when values for all groups of RSV
ISCOM-immunized mice were calculated together, with
r ranging from 0.927 (in URT ) to0 0.892 (in intestinal tract)
at a P<0.001 level. In contrast, there was no correlation
between levels of anti-RSV IgA in sera and the anti-RSV
IgA inthe mucosal organ extractswhen all i.n. immunized
animalswereincluded in the calculation. Both r and P val-
uesclearly showed that they were unlikely to be correlated
(Table 2).
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Fig. 3 ThelgA response of miceto RSV in serum and in four mu-
cosal organsmeasured by ELISA, and expressed asmedian ratiowith
95% C. I. of IgA anti-RSV to total IgA after two immunizations 6
weeks apart, s.c. with 1 pg (s.c.), i.n. with 5 pg (i.n.-5 ug) and 10 pg
(i.n.-10 ug) of RSV ISCOMs and a hon-immunized control group.
Each group comprised six mice. Blood and organ samples were col -
lected 2 weeks after the second immunization

Table2 Correlations between antibodiesto RSV in seraand in the
mucosal organs

Antibodiesin Antibodies in sera

1gG IgA

(n=18) (n=12)

r P r P
URT 0.927 <0.001 0.044 0.898
Lung 0.939 <0.001 -0.297 0.375
GT 0.915 <0.001 0.118 0.729
IT 0.892 <0.001 -0.264 0.461

Both i.n. and s.c. modes of administrations
induce VN antibodies to RSV in serum

and in mucosal organs, with a high degree

of correlation with RSV-specific 1gG antibodies

Pooled sera and pooled organ extracts were used in the
virus neutralization assay. Generally, the highest VN anti-
body titers were detected in sera, regardliess the route or
dose of immunization. Similar levels of VN antibodies
were recorded both after i.n. and s.c. administrationsin all
of the organ extracts, i.e., at the inductive sites (URT and
lungs) and the distant effector sites (genital and intestinal
tracts). Thelevelsof VN titerswere the same after i.n. im-
munizations with 5 and 10 pg RSV ISCOMs (Fig. 4).
Regardless of the mode of immunization, i.e., s.c. or
i.n., astrong correlation was found between VN antibod-
ies (pooled samples) and anti-RSV 1gG (median titers of
corresponding samples) calculated by Pearson’s correla-
tion and regression analysis (r = 0.854. P<0.001) (Fig. 5).
However, the same calculation run for VN titers versus
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Fig. 4 RSV neutralizing antibody responses in sera, and in muco-
sal organs 2 weeks after two immunizations of mice 6 weeks apart,
s.c. with 1 pg (s.c.), i.n. with 5 pg (i.n.-5 pg) and 10 pg (i.n-10 ug)
of RSV ISCOMs. Control mice did not show any virus neutralizing
activity at the lowest serum dilution (1:3) and the lowest organ ex-
tract dilution (1:6). Pooled samples (n = 6) were used for the test
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Fig. 5 Correlation between 1gG antibodies to RSV (median value
in ELISA) and VN antibodies (pooled samples) in seraand in organ
extracts (pooled samples) from mice 2 weeks after two immuniza-
tions 6 weeks apart with RSV ISCOMs s.c. and i.n. (n = 12) (VN vi-
rus neutralizing)

anti-RSV IgA revealed both a low r value (0.032) and a
high P value (0.996).

RSV envelope proteins in ISCOMs enhance the mucosal
IgA response to co-incorporated gp120

The RSV proteinssignificantly elevated the IgA response
to gp120 in the URT and lungs (P<0.05). An enhanced,
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Fig. 6 ThelgA response of miceto gp120 of HIV in four mucosal
organsmeasured by EL | SA 2 weeksafter twoimmunizations6 weeks
apart with gp120 ISCOMs (10 pg/mouse), gpl20/RSV ISCOMs
(10 pg/mouse) (n = 10)

but not significant, IgA response to gp120 was also re-
corded in the genital tract. In the intestinal tract, no en-
hancement of IgA response to gpl20 was recorded

(Fig. 6).

Discussion

Thedifficulty in eliciting mucosal immunity with non-rep-
licating antigens is well established. However, a mucosal
immunity would be most desirable because of the invad-
ing routes of pathogens. Developments in the area of mu-
cosal adjuvants, encompassing CT(B) [5], LT(B) [9] or
mutantsof CT [37] and LT [15], and to aless extent, stable
microsphere systems [3], digestible micro-carriers and bi-
oadhesive polymers [4], have improved the local and
systemic immune responses to mucosally administered
antigens. However, all these have shortcomings.
ISCOMs have been extensively tested as immunologi-
cal carriersfor numerous pathogens, proteinsand peptides,
but mostly explored for systemic immunizations[21]. Re-
cent studies on mucosal applications have shown promise
for ISCOMsas carriersfor mucosal immunization [22, 23,
24, 30]. In accord with a previous study [11], this study
showed that an i.n. administration of a comparatively low
dose, i.e., 5 pg/mouse RSV |SCOMs administered twice,
induced a surprisingly high IgA response to RSV not only
locally, i.e., in the URT and lungs, but also in the remote
mucosal organs, i.e., the intestinal and the genital tracts.
The highest RSV IgA antibody to total IgA ratios were de-
tected inthelungsandinthe genital tract with higher back-
ground valuesfor thelatter, indicating that the local induc-
tive sites (lungs and URT) may have higher true IgA lev-
elsthan thetwo remote effector sites, asexpected [26]. The
i.n.-introduced ISCOMs also induced a strong systemic
antibody response, mainly 1gG, which was comparable to

Table3 Comparison of total Igs (IgG+I1gA) between RSV ISCOM
immunized and nonimmunized groups|s.c. subcutaneousimmuniza-
tion with RSV ISCOMs (1 pg/mouse), i.n.-5 ug intranasal immu-
nization with RSV ISCOMs (5 pg/mouse), i.n.-10 ugi.n. immuniza-
tion with RSV ISCOMs (10 pg/mouse)]

Compared with control Immunization

Igin S.C. i.n.-5ug i.n.-10 pg
Serum * * *

URT NS * *

Lung NS * *

GT * * *

IT NS NS NS

* Significant at least at P<0.05 level, NS: not significant

that induced by s.c. administration. A higher i.n. dose of
10 pg/mouse did not further increase the mucosal and
serum antibody responses, indicating that the ceiling was
reached by a 5-pg dose of ISCOMs and showing the po-
tency of the ISCOMs as a mucosal delivery system. The
IgG responses were also of similar magnitude in mucosal
organs after i.n. and s.c. administration.

Apart from the intestinal tract, the mucosal surfaces
of mice immunized i.n. with ISCOMs had significantly
higher total immunogloblin contents (Table 3), indicating
a potent mucosal stimulation of the lymphatic tissue by
ISCOMs, which isin accord with that found by parenteral
immunization [31]. The increase of the total immunoglob-
ulins was mainly due to increased IgA levels both at the
inductivesites (URT and lung) and at the effector site (gen-
ital tract), but not in the digestive tract, possibly reflecting
a high immunoglobulin secretion by natural stimulationin
the digestive tract. s.c. immunization did not induce in-
creased mucosal immunogloblin levels, or elevate the
RSV-specific mucosal 1gA response. The significant im-
munoglobulin increasein the genital tract after s.c. immu-
nization might indicate the efficiency of IgG antibody
transudation from blood to this organ, as stated by Rosen-
thal et al. [28].

The lgG responses, expressed as RSV-specific 1gG ver-
sustotal 1gG, were of similar magnitude in the four muco-
sal organs, with comparatively lower background values
than those for IgA in the genital and intestinal tracts.

The strong correlations between serum 1gG and 1gG in
mucosal organs are in agreement with other reports [25].
The IgG in organsis likely to be transudated from blood.
The strong correlation between 1gG and VN antibodies
suggested that the VN capacity in the mucosal organs was
from IgG rather than from IgA, which is consistent with
the observations by Kimman et al. [14] that the presence
of bovine RSV-specific IgA was not correlated with neu-
tralizing activity invitro. It should, however, be noted that
non-neutralizing 1gA antibodies may have protective
value; it has been reported that some non-neutralizing IgA
mADb can resolve virus infection [28]. Therefore, the bio-
logical functions of the significant amount of IgA induced
by i.n. administration with RSV 1SCOMs need further in-
vestigation.



Comparisons between the various modes of mucosal im-
munizationswith different antigens[7, 8, 29, 36] show that
i.n. administration is possibly one of the most effective
modes for induction of a common mucosal immune re-
sponse. On the other hand, the genital tract is a poor induc-
tive site but a good effector site, as shown here and by oth-
ers [28]. The increase of anti-RSV antibodies encompass-
ing RSV neutralizing antibodies detected inthe genital tract
of mice after i.n. immunization indicates that ISCOMs ef-
ficiently target antibody responses to this organ. This abil-
ity of RSV ISCOMs to elevate mucosal IgA responses to
gp120 of HIV inlocal sites and in the remote genital tract
when administered i.n. suggests that the potential for such
agpl20/RSV ISCOM formulation might be an interesting
concept in vaccine development forAIDS and other se-
xually transmitted diseases.

Currently studies are also in progress to characterize
localized B and T cell responses in various mucosal sites
after i.n. immunization with RSV ISCOMs or after chal-
lenge with live RSV since these data are crucial for RSV
immuni zation.
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