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Does lactobacillus vaccine for trichomoniasis, Solco
Trichovac, induce antibody reactive with Trichomonas
vaginalis?
JOHN F ALDERETE

From the Department of Microbiology, University of Texas Health Science Center, San Antonio, Texas, USA

SUMMARY Solco Trichovac is a vaccine of Lactobacillus acidophilus developed for treating
trichomoniasis. The efficacy of the vaccine is reportedly due to cross reacting antibody being
produced in people immunised with the lactobacillus bacteria. Several techniques, including enzyme
linked immunosorbent, indirect immunofluorescence, immunoblot, and radioimmunoprecipitation
assays were used to assess the extent of antigenic cross reactivity between Lactobacillus acidophilus
and Trichomonas vaginalis. Data show a lack of antigenic relatedness between the Solco Trichovac
lactobacilli and several strains of T vaginalis. Furthermore, antiserum to L acidophilus failed to inhibit
trichomonad cytadherence or host cell killing, as is suggested by the producers ofthe Solco Trichovac
vaccine.

Trichomoniasis continues to be a major sexually
transmitted disease in the world. With the emergence
of resistance to drugs in strains of Trichomonas
vaginalis,' the development of a vaccine represents an
important and necessary step towards eradication or
at least control of this disease.
The use of Lactobacillus acidophilus as a vaccine for

T vaginalis infections has received attention.2'
Reports indicate that the successful immunisation of
women is due to the generation of antibody that
recognises determinants common to antigens of both
lactobacillus and the pathogenic human trichomon-
ads.56 Data conflict about the extent and nature of
such antigenic relatedness in the lactobacillus and T
vaginalis organisms.>' Using several modern tech-
niques and biofunctional assays, I obtained data
indicating that no cross reactivity exists between the
lactobacillus used in the Solco Trichovac vaccine2
and the protozoan responsible for trichomoniasis.

Materials and methods

T VAGINALIS STRAINS, LACTOBACILLI, AND
ANTISERA
All the T vaginalis strains had been used in previous
studies.`5 For example, NYH 286 is a common
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laboratory strain that has been extensively evaluated
by all the assays used in this report. The Solco
Trichovac lactobacillus was a kind gift from Drs
Valent and Demes of the Institute of Parasitology,
Comenius University at Bratislava, Czechoslovakia.
Four rabbits were individually injected subcutan-
eously and intramuscularly with 1 ml final volume
containing 7 x 108 lactobacilli prepared in Freund's
complete adjuvant. At two week intervals thereafter
they were given two booster immunisations with the
lactobacillus in Freund's incomplete adjuvant. The
concentration of antibody in rabbit serum was mon-
itored by an enzyme linked immunosorbent assay
(ELISA) as described below. Prebleed serum samples
from the immunised rabbits served as controls.

IMMUNOLOGICAL ASSAYS TO TEST FOR
ANTIGENIC CROSS REACTIVITY
Four assays were used to assess whether antisera to the
Solco Trichovac L acidophilus detected T vaginalis
antigens. To insure that rabbits indeed produced
antibody to lactobacillus, the bacteria in the original
vaccine suspension of 7 x 109 bacteria per ml were
diluted 10-fold up to 10 . Volumes of 50 p1 of the
various dilutions were added to individual wells of
microtitre plates and allowed to dry, and 100%
ethanol was added as a fixative." Sera from all four
rabbits injected with lactobacillus were then
individually tested for reactivity with the bacteria
coated microtitre wells. After antibody had been
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Fig 1 Results ofenzyme linked immunosorbent assay
(ELISA) using rabbit antiserum generated against the Solco
Trichovac lactobacillus vaccine (a) and Trichomonas
vaginalis strain NYH 286 (b). Abscissa shows seven
trichomonal isolates and lactobacilli, which were.fixed to
microtitre well surfacesfor screening with antiserum.
Prebleed normal rabbit serum was used as a control. For this
experiment, 7 x 105 lactobacilli werefixed to individual wells
ofmicrotitre plates. All sera were diluted 1i`.

incubated with antigen for two hours at 4°C, the wells
were washed with phosphate buffered saline (PBS) and
incubated for one hour at 37°C with goat anti-rabbit
immunoglobulins conjugated with alkaline phos-
phatase. Lactobacillus antisera from all four rabbits
diluted 10o' and 1'0- yielded maximum reactions when
7 x and 7 x 105 lactobacilli were used to coat the
polyvinyl microtitre wells (fig 1 (a)). The antiserum L
acidophilus from the individual rabbits was then
pooled for use in the experiments outlined. The
procedure for using T vaginalis organisms as the test
antigen has been described previously."

Indirect immunofluorescence with live T vaginalis
parasites was performed using techniques reported
previously.9'`'5 In this case, the rabbit antisera to
lactobacillus were heat inactivated at 56°C for 15
minutes immediately before being added to tri-
chomonads. Rabbit antiserum to T vaginalis strain

NYH 28689 was used as a positive control to show
fluorescence reactions.

Immunoblot'3 was performed with total tri-
chloroacetic acid precipitated proteins of T vaginalis
strains8 and the bovine trichomonad, Tritrichomonas
foetus.'6 Radioimmunoprecipitation assays using
detergent extracts of both surface radiolabelled9 and
intrinsically radiolabelled8 parasites were also perfor-
med using methods detailed elsewhere."9 3`5 Ant-
iserum` and monoclonal antibodies'"'5 reactive with
T vaginalis protein antigens were used as positive
controls for these assays.

CYTADHERENCE AND CYTOTOXICITY ASSAYS
Monolayers of HeLa cells incubated with trichomon-
ads labelled with tritiated (3H)thymidine'0 12 were used
to study the effect of antiserum to lactobacillus on
trichomonal cytadherence. Parasites were pretreated
with up to 50% heat inactivated pooled antiserum to
lactobacillus for different times up to one hour. The
suspension of T vaginalis containing the antiserum to
lactobacillus was then added to cell monolayers'2 and
incubated in a 5% carbon dioxide humidified atmos-
phere for 30 minutes at 37°C. Coverslips were then
extensively washed in PBS before being immersed in
scintillation vials containing the cocktail and having
their radioactivity measured.
A quantitative colorimetric assay using HeLa cells

in monolayer cultures was used to assess the extent of
host cell killing.'0 For these experiments, different
concentrations of high titred antiserum to lactobacilli
were included with the mixture of parasite and host
cells throughout the 18 hour incubation.'`

Results

ENZYME LINKED IMMUNOSORBENT ASSAY (ELISA)
It was first necessary to show the presence of antibody

Table Antibody titration to two different concentrations of
Solco Trichovac lactobacillifixed to microtitre wells. Numbers
are mean (SD) absorbances (at 405 nm) ofduplicate samples
from three experiments*

Concentrations oflactobacillit

Dilutions ofserumt 7 x 105/ml 7 x 10J/ml
10 0.74(0-01) 1-04(0.01)
1o-2 0-64(0-01) 1-12(0-02)
10-3 0054 (0.02) 0.94 (0-02)
10-4 0.74 (0.02) 0-88 (0-01)
0-5 0.16 (0.01) 0-62 (0.02)

*Normal rabbit serum at 10 ', 1o, and 10 5 dilutions gave mean (SD)
absorbances of 0.25 (0-01), 0-15 (0), and 0-10 (0), respectively, for
7 x 1o0 lactobacilli. Similar low level reactivity was observed for
normal rabbit serum with all concentrations of lactobacilli.
tSerum at 14 days after the final booster was used.
tOriginal concentration of bacteria was 7 x 109/ml.
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Fig 2 Indirect immunofluorescence and corresponding dark
fieldpictures of Trichomonas vaginalis strains treated with
antiserum to Solco Trichovac. As a positive control all strains
were incubated with antiserum to strain NYH 286, and a

representativefluorescence ofagglutinated NYH 286
parasites is presented in the top panel. Prebleed control serum
gave nofluorescence reactions with any of the strains as also
seen with antiserum to Solco Trichovac.

to lactobacillus in sera of rabbits immunised with the
Solco Trichovac vaccine. The table shows the high
level of recognition of pooled rabbit antisera to the
Solco Trichovac lactobacillus by different concentra-
tions of L acidophilus as antigen coating microtitre
wells. The same antisera, however, failed to give a

reaction greater than that of the control prebleed
serum with seven T vaginalis strains (fig 1 (a)).
Antiserum to the trichomonal strain NYH 286,
however, gave strong ELISA readings with all seven

strains but failed to react with the lactobacilli coated
wells (fig 1 (b)).

Alderete
INDIRECT IMMUNOFLUORESCENCE
It was then important to test for any immunofluores-
cence of T vaginalis with the pooled antiserum to
lactobacillus. Figure 2 shows that, whereas rabbit
antiserum to strain NYH 286 gave strong fluorescence
of live organisms, antibody to the Solco Trichovac L
acidophilus gave no fluorescence with parasites ofthree
strains, which indicated no trichomonad surface
recognition.

IMMUNOBLOT AND RADIOIMMUNOPRECIPITATION
ASSAYS
Fig 3 (a) shows many trichomonad protein antigens
immobilised on nitrocellulose with rabbit antiserum to
T vaginalis strain NYH 286. The extent of any
trichomonad protein recognition of duplicate immun-
oblots incubated with antiserum to Solco Trichovac
lactobacillus (b) equalled the minor reactivity
obtained with prebleed control serum (c).

Finally, any cross reaction between antiserum to
Solco Trichovac lactobacillus and radiolabelled T
vaginalis antigens was tested by the radioimmuno-
precipitation assay (fig 4). Under no circumstances
were trichomonad proteins labelled with either
radioiodine ('25I) (surface) or radiosulphate (internal)
(5S) precipitated when Staphylococcus aureus bearing
protein A was added to extracts containing antiserum
to lactobacillus. Furthermore, antisera from two
people immunised with the Solco Trichovac vaccine7
also failed to show any formation of antigen and
antibody immune complexes (data not shown). On the
other hand, the use of rabbit antiserum strain NYH
28689 or monoclonal antibody C20A3, which is known
to react with a high molecular weight immunogen,'1'5
readily resulted in the precipitation of appropriate
protein(s). As expected, no reaction with parasite
proteins was observed with prebleed control serum.

CYTADHERENCE AND CYTOTOXICITY ASSAYS
Antiserum to the lactobacillus vaccine may interfere
with certain reactions with live parasites,56 such as
cytadherence'2 and host cell killing.'0 A report has also
shown that host cells incubated with lactobacilli were
less vulnerable to parasitism by T vaginalis.'7 Examin-
ation for possible inhibition of T vaginalis parasitism
and killing of host cells by the antiserum to L
acidophilus was therefore necessary. Pretreatment of
parasites and adding antiserum to lactobacilli during
incubation of trichomonads and host cells did not
affect the extent of cytadherence or host cytotoxicity
(data not shown).' 12 Levels of host cell parasitism and
killing by T vaginalis in the presence of antiserum to
lactobacilli were equivalent to those seen either with-
out the addition of exogenous serum or with prebleed
serum.
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Fig 3 Immunoblot of various Trichomonas vaginalis strains (NYH 286, RU 375,431, AL2O W, and CDC85) and the bovine
trichomonad, Tritrichomonasfoetus KV-1, with antiserum to Solco Trichovac lactobacillus (b). Antiserum to strain NYH 286
(a) andprebleed normal rabbit serum (c) were used as positive and negative controls, respectively, under the same
experimental conditions.

Discussion

The Solco Trichovac vaccine contains a mixture of
"aberrant" L acidophilus,2 and its immunotherapeutic
effect has been ascribed to possible cross reactions
between the lactobacillus and surface structures of the
pathogenic human trichomonads.256 Thus, antibody
would be produced that would not only interfere with
biofunctional aspects of T vaginalis, such as cytad-
herence and contact dependent host cytotoxicity,'012
but might neutralise the parasite, as has been des-
cribed.'4 It was therefore interesting to assess the

possible nature of cross reactivity between high titred
rabbit antiserum to the Solco Trichovac lactobacillus
and trichomonad proteins. Detection of common
epitopes in trichomonad molecules and L acidophilus
would give considerable insight into the immunogens
of T vaginalis that could be studied further as vaccine
candidates. Alternatively, such antigenic common-
ality between the pathogenic human trichomonads
and possibly bacteria of the normal flora'2 6 would be
relevant to issues dealing with the ecology of the
normal flora during this infection and after vaccina-
tion.
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Fig 4 Radioimmunoprecipitation assay (a) using detergent extracts ofsurface iodinated (`25I) trichomonads and those
internally labelled with radiosulphate ("S) incubated with rabbit antiserum to Solco Trichovac lactobacillus. Prebleed normal
rabbit serum served as a negative control. Rabbit antiserum to Trichomonas vaginalis strain NYH 286 and a monoclonal
antibody (MAb) designated C20A3, which recognises a trichomonad surface immunogen, were used in duplicate preparations
ofdetergent extracts labelled with (a) '25I and (b) 5S.

Several immunological assays, including highly sen-
sitive and specific immunoblot and radioimmuno-
precipitation techniques, as well as two biofunctional
assays, were used in this study. No evidence was
obtained to indicate any cross reactivity between
antigenic epitopes of T vaginalis and the Solco Tri-
chovac lactobacillus. These data suggest strongly that
any protection in man claimed by the producers of the
Solco Trichovac vaccine2 is not due to direct antibody
interference or neutralisation of the parasite.56 Our

results and those of others7 suggest that non-specific
immune mechanisms are more probably responsible
for any dimunition or resolution of trichomoniasis or
its symptoms in patients. Clearly, much more research
appears to be warranted before allowing large scale
human vaccination with bacteria originally derived
from the urogenital and vaginal tract of women.

Finally, the inability ofantiserum to lactobacillus to
inhibit host cytadherence and cytotoxicity is especially
noteworthy in the light of a report showing that

a
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No cross reactions between T vaginalis and Solco Trichovac
pretreatment of cell monolayers with lactobacilli
decreased trichomonal parasitism levels.'` These
results now appear to be attributable to steric con-

siderations imposed on the host cell surface when
intact bacteria bind to the cells.
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