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1. EXECUTIVE SUMMARY

The main objetive of this project has been to investigate the role of the sccretory
immune response in amebiasis, a parasitic discase acquired through the oral route that causes
infection without symptomatology in 90% percent of the infected individuals, however, 10%
of them develop intestinal or extraintestinal invasive forms of the discase.

In search for the original objetives we produced monoclonal anti-fz.-histolytica 1gA
antibodics, fusing Sp2 mouse mycloma cells and lymphoid cells from spleen or Peyer's
patches from intragastrically immunized Balb/c mice. For the immunization procedure
axenically cultured /<. histolytica IIM1:IMSS were added with secretory immune response
adjuvants (muramyl dipeptide or cholera toxin). IgA hybridomaspecific for L histolytica
were sclected, cloned and characterized.

On the other hand, biological characterization was performed. For this purpose, two
specific clones were selected: F1P1D4, FIP1DS5 which recognized a doublet > 200 Kd and a
60 and 30 Kd protein band of ameba antigen respectively; the recognized epitopes were
localized in the cytoplasmic membrane of trophozoites. Since adhesion of fu/istolytica
trophozoites to target cells in the host intestine is the first of three consccutive steps
(adhesion, cytolitic effect and phagocytosis) involved in the invasion of colonic tissues, one
of the main efTects of an effective secretory antibody response must be the inhibition of the
first most important step in colonizing the intestinal mucosa (adhesion). To test the
participation of IgA in the inhibition of trophozoite adherence to target cells we tested two
approaches: inhibition of /2 Ahistolytica adherence to HT-29 human colonic adenocarcinoma
cells or to MDCK dog epithelial kidney cells. In situ experiments were also performed using
the intestinal mucosa from mouse or gerbils (Meriones unguiculatus) as targets since both

species seem to differ in their susceptibility to intestinal infection. In both models (in vitro



and in sitv) monoclonal IgA inhibited the adhesion process. However, studics to test the
participation of IgA anti-I.histolytica in the establishment of extraintestinal lesions (amebic
liver abscess) in hamsters or gerbils did not modify the establishment nor the development of
the amebic liver abscess.

Another biological property of IgA in the secretory immune response, observed in
other parasitic, bacterial and viral intestinal diseases, is the antibody dependent cell
cytotoxicity (ADCC) in which IgA is involved. This pheromenon was explored using spleen,
mesenteric nodules or Peyer's patches lymphoid cells, however, the presence of anti-
E.histolytica 1gA monoclonal antibodies in the in vitro lymphoid cell-trophozoite
interaction, both from immune and non-immune mice, was not determinant for the
trophozoite cytolysis in the in vitro ADCC model.

These observations in our opinion are in agrecment with the function of IgA as a first

line of defense in the mucosal immune system.
2. RESEARCH OBIJETIVES

One of the aspects that was escarcely investigated until the 90's is the role of the
secretory immune response in the [Ehistolytica infection. Since amebiasis is acquired
through the oral route it was important to explore an immune mechanism that can interfere
with the first stages of the host-parasite relationship. The role of IgA in these first stages has
been documented in other gastrointestinal infection diseases (1,2,3) and more recently, in
amebiasis (4). This project adds new knowlege to the ficld. As planned we produced IgA
monoclonal antibodies that were useful to explore participation of IgA in the first step of
the interaction between target cell and trophozoite.

This is particularly important while the scientific community working in amebiasis is
making cllorts ’towards the development of a vaccine to prevent infection (5,6,7). Even

though extraintestinal amebiasis (amebic liver abscess for example) is the most frequent
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complicatior. of the invasive intestinal amebic infection, it is important to learn first about
mechanisms of the host-parasite relationship susceptible of being blocked through
immunological stimulation at the intestinal level. At present, the stimulation of effective
immune responses at mucosal surfaces arc a central point in the design of vaccines for a
number of different infectious diseases for which the point of eatry are mucosal surfaces
(7,8,9,10,11).

On the other hand, two of the studied monoclonals recognized epitopes located
three different antigenic fractions with similar molecular weight to other proteins described
in the literature (12,13), some of which have adhesion properties to the trophozoite.

The development of this project allows the creation of an alternative research line on
the host-parasite relationship in infected human individuals, in which IgA antigenic
recognition patterns were analyzed (14,15) In this particular case, the described epitopes
recognized by our IgA monoclonals are also recognized by serum IgA from infected
individuals, however, we still lack the precise characterization of the antigenic fractions, to
define if there is more than one protein with the same molecular weight, which would permit
us to determine the protein where the epitopes recognized by our monoclonals are located.

In our opinion, the impact derived from this project, to improve public health in
developing countries will come from the efforts directed towards the study of better animal
models of amebic disease, which can be used to test various ways of inducing an effective
secretory immune response at intestinal level to avoid colonization by pathogenic
trophozoites.

Many experimental animal models for development of the intestinal disease have
been tested, however, most of them only partially reproduce the anatomopathological events
of intestinal lesions in human amebiasis (16,17,18). Due to the high difficulty involved in
reproducing previously published discase models, we only obtained consistent results in the

highly reproducible amebic liver abscess model.



Regarding the financial support for the present project, it must be said that other
rescarch lines have derived from this project, and some of them have been supported by the
National Council for Science and Technology (CONACYT) in Mexico.

3. METHODS AND RESULTS.

IgA-anti [ histolytica monoclonal production.

In previous reports (19) we found that immunization of Balb/c mice with
E.histolytica trophozoites using the oral route, induces a local and systemic anti-ameba
antibody response.

Even through this is an efficient route for IgA antibody production, the obtained
levels were not high enough to assure the production of IgA hybrids. For this reason two
groups of Balb/c mice were intragastrically (IG) immunized with £-hisfolytica trophozoite
membrane extract antigen (500 mg), in the presence of muramyl dipeptide (MDP) (100ug)
administered in 3 doses on consecutive days, repeated 15 days later and then
intraperitoncally (IP) inoculated (100 pg of antigen) 16 and 32 days afler the last
immunization (Table 1, 2).

The second group of mice was immunized IP with 2.5 x 106 trophozoites and 20 pg
of cholera toxin (CT) administered on two occasions with a 15 day interval; 45 days later,
mice were boosted IG with 5 x 100 trophozoites plus 20 pg of CT. Mice that responded
successfully were chosen for hybridization. MDP and CT were used as adjuvants for IgA
antibody synthesis (Table 1,2).

Hybridization was performed by fusing Sp2/0-Ag 14 mouse myeloma cells with a
pool of lymphoid cells from Peyer’s patches (PP) or spleen cells (ratio 5:1). Fusion and
clonation of hybrids were performed as previously described (20). The hybridization with PP
cells from MDP immunized mice,-produced five IgA-and one IgG-secreting hybridoma.
Fusion with PP cells from mice immunized with CT produced seven IgA and two IgG
parental hybrids. Unfortunately, fusion with spleen lymphoid cells did not produce anti-

ameba sccreting hybrids. Results of the hybrid production are shown in Table 23After
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clonation we sclected specific hybrids (Table 4) to conduct the biological studies and the
non-specific clones (anti-amoebic monoclonal antibody producers) were kept frozen for
special experiments.

To identify the structures of trophozoites recognized by selected IgA monoclonal
antibodies, indirect immunofluorescence studies were performed with antibodies produced
by FIP1D4 and FIPIDS clones, which are specific clones with IgA isotype. For this
purpose, 48 h cultured axenic [histolytica HM1-IMSS trophozoites (21) (2 x 10°) were
mixed with 250 pl of monoclonal dilution, incubated (4°C, 30 min) and washed (200g, 15
min/4°C) with 0.02 M phosphate bufter (PBS) pH 7.4. Anti-mouse IgA a-chain specific
antibody conjugated fluoresceine (1:40) was used to reveal the antigen-antibody reaction.
The pellet was washed as before and then fixed with a 4% formaldehyde solution. Some of
the assays performed allowed cap formation (Fig. 1).

Western blot was performed as originally described (21,22). Monoclonal antibody
FIP1D4 recognized a doublet of approximately 200 KDa, FIPIDS monoclonal IgA
recognized two molecules, of 60KDa and 30KDa (Fig. 2). Affinity cliromatographic
purification of FIP1D5 monoclonal antibody (sepharose-anti-mouse IgA) under non-
recdacing and reducing conditions suggest that this monoclonal is secreted in dimeric form
(Fig.3).

Antibodies produced by clones F1P1D4 and FIPIDS are clearly directed to epitopes
associated to cellular membrane molecules as shown by the redistribution of these epitopes
and cap formation (Fig.1). Results obtained in the Western blot assays indicate that the IgA
monoclonal antibodies of the studied clones recognize epitopes related to different antigenic
fractions (Iig 2).

Entamocha histolytica  ADHERENCE: INHIBITION BY IgA MONOCLONAL
ANTIBODIES.
This part of the project was performed in two different systems. For the in vitro

assay we used <. istolytica IM1:IMSS trophozoites and as target cells the dog MDCK cell



line and the adenocarcinoma human cell line HT-29. In both cases, target cells and
trophozoites formed rosettes due to the multiple adhesion molecules on the surface of both
types of cells (target and trophozoites). This approach is frequently used to test the
characteristics of the /. histolytica adherence process, which is the first step to occur leading
to tissue damage.

Based on this fact we intended to inhibit the adhesion of trophozoites to the target
cells with the 1gA monoclonal antibodies (Fig. 4).

We used two anti-Ihistolytica specific menoclonal IgA antibodies and one anti-
ameba monoclonal IgA antibody, we also included two non-related IgA monoclonals
(MOPC-315 and TPC15) as controls. Results show that inhibition of adherence due to the
presence of anti-£ histolytica antibodies is grater (Table 5) than inhibition by non-specific
anti-ameba monocional antibodies (Table 56. The analysis of these results suggest that non-
specific mechanisms also participate in the inhibition process since some effect was observed
with a non-related monoclonal IgA. This is non surprising, IgA is a molecule with
considerable carbohydrate contents, it may casily contribute to the interaction with
trophozoite surface molecules however, specific ligands seem to be the major targets for the
inhibition of adherence between trophozoites and the epithelial cells.

Once the in vitro model was tested,we examined the inhibition capacity of the same
IgA-anti-/< histolytica monoclonal antibodies in the in situ system. For this purpose, gerbil
and mouse intestinal mucosa was sclected as target tissue since these animals show
differences in genetic suceptibility to I histolytica infection. In this case [.histolytica
HMI:IMSS trophozoites were radiolabeled (3H-thymidine with 20 Ci/mMol of specific
activity), and incubated with sections of intestinal mucose in the presence and absence of
monoclonal antibodies. Results are shown in Table 7. Again, anti-l</ustolytica 1gA
antibodies inhibited the adherence of trophozoites to the intestinal mucosa. No important

apparent diflerences were detected in the two aniraal species (23,24).



STUDY OF THE ROLE ANTI-Ehistolytica 1gA ANTIBODIES IN THE
ESTABLISHMENT OF HEPATIC AMEBIASIS IN THE IIAMSTER MODEL.

The hamster model of amebic infection is among the most reproducible animal
models of infection by /. histolvtica. In this case we used hamsters wighing 90g, previously
anesthetized (Ketalar) for surgery, and inoculated them weith 2 x 103 trophozoites in 0.1 ml
of Ty1-S-33 culture medium into the Portal vein (18).

Results are shown in Table 7. The analysis of these results suggests that the
establishment of previously opsonized trophozoites with anti-£2. histolytica monoclonal 1gA
is not modificd, since the inoculated hamsters developed amebic liver abscess with the same
characteristics in size and in anatomopathology of hepatic damage as in control animals
incculated with un-treated trophozoites.

The same experiment was performed with trophozoites suspended in 90 g of
monoclonal solution in TY1-S-33 culture medium. Once again the development of amebic
liver abscess was not modificd (Table 8). These results suggest that the presence of
circulating IgA is not a limiting factor for the establishment of . histolytica trophozoites and
for the development of extraintestinal amebic lesions.

IgA ANTIBODY DEPENDENT CEILL MEDIATED CYTOTOXICITY (ADCC)

AGAINST Entamocha histolytica.

ADCC is recognized as one of the immune mechanisms involved in the elimination of
parasites, bacteria or viruses. Ilowever, it has not been extensively studied in the intestinal
infections. by protozoa One of the effects attributable to secretory IgA is its participation in
the ADCC mechanisms in the intestine (25,206).

In the present project, the eftect of anti-/ histolytica monoclonal antibodies in the
ADCC response against trophozoites was studied. For this purpose, axenically cultured

E histolytica HIM1: IMSS trophozoites (27) were incubated with lymphoid cells from spleen,



Peyer's patches or mesenteric nodules from immunized and non-immunized mice in the
presence or absence of anti-<. histolytica monoclonal antibodies and the proper controls.

Results indicate that the anti-£2. histolytica monoclonal IgA tested, seems not to play
an important role in the ADCC phenomenon, however, the immune intestinal fluid from
orally immunized mice and the lymphoid cells from PP and MN showed a cytotoxic effect on
E.histolytica trophozoites. On the other hand, serum anti-ameba antibodies in conjunction
with spleen lymphoid cells from immunized mice also showed a clear but lower cytotoxic
effect. Results are shown in Tables 9,10 AND 11.

The failure to obtain cytotoxic effects on [histolytica trophozoites with anti-
E. histolytica monoclonal IgA does not discard the possibility of antiamebic secretory IgA
participation in ADCC a: intestinal level, since the intestinal fluid from orally immunized
mice, tested for the presence of high titers of anti-I. histolytica IgA antibodies (data not
shown), in conjunction with lymphoid cells from orally immunized mice, can generate a
cytotoxic effect of more than 50% trophozoite mortality in the tested experimental system .
This may reasonably support the idea of a possible role of IgA in other immune mechanisms
for I histolytica elimination which could operate at intestinal level. However, much has to
be learned in this respect, specially concerning the possible relevance that these experiments

could have in vivo.

In summary, the role of anti-IZ. histolytica 1gA in the host-parasite relationship seems
to be a first line of defense in the intestine, probably interfering with the first important step

(adhesion) for succesful amebic colonization and tissue invasion of the large intestine.

4. IMPACT RELEVANCE AND TECHNOLOGY TRANSFER.
Concerning this particular point, at the time of approval of our original proposal
there was no strict indication for obligatory collaboration with another developing country,

so we cannot inform about this at present.



However, the development of this scientific project has allowed us first, to acquire
the necessary expertisc in the elaborated discipline of hybridization of immune lymphoid cells
from gut-associated lymphoid tissue to produce monoclonal IgA. We have trained several
laboratory members and students in this technique, and we will very soon produce other
monoclonals which will contribute to the knoweldge on the local immune response in
amebiasis (sce Trained Individuals, part 5).

On the other hand, this project is still the central research line in our laboratory so all
the acquired equipment is highly important for the infrastructure of the Infectology
Laboratory at the Experimental Medicine Department in the Faculty of Medicine of the
National University of Mexico (UNAM). This allow us, not only to continue our work, but

also to receive students and train them in this area. (Master in Science degree, or PhD.

levels).

5. LIST OF SCIENTIFIC MEETINGS ATTENDED DURING THE PROJECT.

-Ximénez Cecilia, Moran Patricia, Ramos Fernando, Leyva Oscar y Melendro El. Specific
anti £ histolytica IgA Monoclonal antibodies. 7th International Congress of Mucosal
Immunology, August 16 to 20, Prague, Czechoslovakia, 1992.

- Ramos Fernando, Leyva Oscar, Rico Guadalupe, Moran Patricia. Melendro EI, and
Ximénez Cecilia. L.histolytica Adherence: Inhibition by IgA monoclonal antibodies. 7th
International Congress of Mucosal Immunology August 16 to 20, Prague, Czechoslovakia,
1992.

- Ximénez Cecilia, Moran Patricia, Ramos Fernando, Leyva Oscar y Melendro EI. Specific
arti-F< histolytica JgA  monoclonal antibodies. 11 Encuentro Hispanoamericano de

Parasitologia, March, 1992 Mexico, D.F.
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- O.Leyva, G.Rico, F. Ramos, P.Moran, EI. Melendro, and C. Ximénez. Inhibition of
Adhesion Process Mediated by Anti-Lntamoeba  histolytica Specific Monoclonal IgA
Antibodies. XII Seminar on Amebiasis, November 1992 Mexico D.F.

-0. Leyva, G. Rico, F. Ramos, P. Moran, EI Melendro, and C. Ximénez L.histolytica
adherence: Inhibition by IgA monoclonal antibodies VII PAABS International Congress of
Biochemistry, Ixtapa, Zih,. October 1992,

- Ramos F, Leyva O. Rico G. Moran P. Melendro El. and Ximénez C. L. histolytica
Adherence: Inhibition by IgA Monoclonal antibodies. XIX Congress of The Mexican
Biochemical Society, Ixtapa, México,.September 1992.

- Alvarado A, Moran P, Drago E, Gonzalez E. Ramos F, Melendro EI, Ximénez C. IgA
antibody dependent cell-mediated cytotoxicity against . histolytica trophozoites. National

Congress for PhD students March, 1995. Mexico D F.

6. PROJECT PRODUCTIVITY.

Along the development of this project we reached all proposed objetives. We trained
students and technicians in cell-line cultures, culture of ameba trophozoites under axenic
conditions, hybridoma production, separation techniques for lymphoid cells from gut-
associated lymphoid tissue, immunoenzymatic techniques for antigen or antibody
characterization, macromolecule purification techniques, manipulation techniques for oral,
intragastric, and intraperitoncal immunization of experimental animals, production of amebic
liver abscess in hamsters and gerbils through intraportal inoculation of trophozcites , and
others.

On the other hand, we determined that, at least in the experimental models of
invasive amebic discase (ALA), the presence of IgA in serum. seems not to be a limiting step
for the establishtﬁcnt of ameba trophozoites in the liver. However, all results obtained point

to the participation of IgA in the first stages of the host-parasite relationship where



adherence of trophozoites to the intestinal mucosa determines the following events, namely
cytolysis and invasion of the deep intestinal tissues or of extraintestinal sites such as liver,

brain, lungs, and others..

PAPERS IN SPECIALIZED JOURNALS.

-Villarreal V. Melendro El, Ramos F, and Ximénez C. Local and Systemic antibody
response in Balb/c mice immunized with L. histolytica trophozoites. Archives of Medical
Rescarch, 23:69-72, 1992,

-Leyva O, Rico G, Ramos F, Moran P, Melendro EI. and Ximénez C. Inhibltion of THE
adhesion process mediated by anti-FEntamoceba histolytica specific monoclonal 1gA
antibodies. Archives of Medical Research 23: 227-229, 1992,

-Leyva O, Rico G, Ramos F, Moran P, Melendro EI, and Ximénez C. [.histolytica
adherence: Inhibition by IgA monoclonal ~1tibodies In: Recent advances in Mucosal
Immunology. Part A. McGhee J, Mestuby J, Tlaskalova H, Sterzl J Ed Plenum Presblishing
Corporation. pp 681-683, 1995,

-Ximénez C. Moran P.Ramos F., Leyva O. and Melendro ElL. Specific anti-F. histolytica IgA
monoclonal antibodies In: Recent Advances in Mucosal Immunology. McGhee J, Mestecky
J, Tlaskalova, Sterzl J. Ed. Plenum. Publishing Co., Part. A. Pg. 681-683,1995.

-Gomez A, Leyva O, Martinez MC, Garduiio G, Ramos F, Moran P, Meclendro EI, Muiioz
0, Ximénez C. Proliferative study of Fntamocba dispar infection in a cohort of pregnant
women and their infants: ¢pidemiological findings and their relationship to systemic immunc

responses. Am. J. Trop. Med. tHyg. acepted for publication.



M:uscripts in preparation,
-Alvarado A. Moran P, Drago E, Gonzalez R, Ramos F, Melendro El, Ximénez C. IgA
Antibody dependent cell mediated cytotoxicity against £2. histolytica trophozoites. (sent for

publication) Arch.. Med..
-Ramos, F. Gonzalez E, Pérez-Ramayo R, Alvarado A, Moran P, Melendro EI, Ximénez C.
Intestinal absorption of [.dispar antigen: Alternative paths of systemic immunization.(in

preparation).

Graduated students under the project.

- Guvia Sosa 1992, Chemistry Sciences

-Earique Gonzalez Rivas 1993, Biology

-Patricia Moran Silva MD 1994, Master in Biomedical Sciences
-Oscar Leyva Lopez 1995, Master Biological Sciences.

-Anabell Alvarado Navarro, Master in Biomedical Sciences (Preparing her manuscript).

Trained personel from other laboratories and Universities,

-Two technicians from the Dermatology Center, University of Guadalajara, Jalisco,. Mexico
(production of monoclonal antibodies and hybridization thechniques for IgA monoclonal
production).

-One MSc. student from the University of Mérida, Venezuela. (Isolation of lymphoid cells
from gut-associated lymphoid tissue GALT).

-One MSc student form the Autonomous Metropolitan University (UAM), Mexico City
Trained in Characterization of  Giardia lamblia surface molecules associated with the
cellular immune vesponse in the experimental infection of gerbils. I vitro stimulation of

lymphoid cells from Peyer's patches, mesenteric nodules and spleen with different antigenic

fractions of (r.lcmblia



7. FUTURE WORK.

Three different research lines have derived from the original project.

a) One of them, which will support our original hypothesis about thparticipation of
IgA in the limitation of the intestinal mucosa colonization by pathogenic [ histolytica
trophozoites, is the epidemiological follow up study of cohorts of infected individuals, in
which we are evaluating the secretory response in cohorts of cyst passers, intestinal amebic
paticnts (symptomatic), patients with amebic liver abscess and the proper cohorts of controls
(infected with other parasites, patients with acute diarrhea due to non-parasitic
microorganisms, and healthy controls).

The secretory immune response will be evaluated through the detection of secretory
antibodies in feces and saliva and we will then characterize the specificity of these antibodies
through Western blot analysis of reactivity in human samples against pathogenic
[ histolytica HM1: IMSS antigen.

b) This project is presently in process lead and it has lead us to a simultancous study
of the pathogenic characteristics of [ histolytica strains isolated from feces samples of
individuals included in the different cohorts. The strategies employed for this are zymodeme
characterization and the amplification of DNA sequences specific for pathogenic or non-
pathogenic strains through Ribroprinting technique (27,28,29,30) This part is also in
progress.

These two activities form a multidisciplinary project with the participation of::
Internal Medicine Physicians, Epidemiologists, Parasitologists, Immunologist and Molecular
Biologists. We have obtained interesting results, some of which will be published soon.

¢) The third and most important alternative research line derived from this project, is
the molecular characterization of the proteins recognized by our monoclonals, specifically

those proteins also recognized by the serum IgA of infected individuals, This part of the



project has begun with the collaboration of other research groups working in Molecular

Biology of Parasitic Diseases and it will aliow us to widen and enrich our research field

greatly .
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TABLA 1

IMMUNIZATION SCHEDULE AND INTESTINAL ANTI- E histolytica

ANTIBODIES
GROUP SCHEDULE ANTIBODY CLASS
lgG lgA
1 21G-MDP + 2IP 0.370 0.435
2 2IP+ 1 IG-TC 0.705 1.150

ELISA of intestinal fluid used for fusion. Values correspond to the mean 0O.D. at
490 nm minus control values. 3 Ig-MDP doses were administered on consecutive
days.



TABLA 2

IMMUNIZATION SCHEDULE AND SERUM ANTI- E.nistolytica

ANTIBODIES
GROUP SCHEDULE ANTIBODY CLASS
lgG IgA
1 21G-MDP + 2IP 0.850 1.150
2 2IF+1 IG-TC 0.750 1.500

ELISA of sera used for fusion. Values correspond to the mean(Q.D. at 420 nm minus control values

3 1g-MDP doses were administered on consecutive days.



TABLA 3

ANTI-AMEBA HYBRIDCMA PRODUCTION

AN TI-AMEBA

. ANTIBODY

IMMUNIZATION  CELL WELLS

SCHEDULE SOURCE EXAMINED 1gG IgA

21G-MDP + 2IP PP 118 1 5
SPLEEN 98 0 0O

2IP + IGTC PP 130 2 g
SPLEEN 103 ¢

Non IgM producing hybridomas were obtained



TABLA 4

SPECIFICITY OF ANTI- E hjstolytica MONOCLONAL ANTIBODIES

PARENTAL E.histolytica E.invadens E.histolytica
CLONES ISOTYPE HM1:IMSS  HK9:NIH LIKE (LAREDO)

F1P1D4 IgA 0.86 0.93 0.09 C.08
F1IP1D5 IgA 0.42 0.42 0.08 0.06
F1P2D5 IgA 0.48 0.60 0.10 0.09
F1IP1G10 lga 0.42 0.37 0.09 0.09
F1IGTF2 lgG 0.35 0.36 0.04 0.06

ELISA of culture supernatants. Values correspond to the mean 0.D. at 490 nm minus control values.



TABLE 5 |
INHIBITION OF £. Zistolyfica ADHERENCE TO MDCK OR HT-29 CELL LINE

ADHERENCE"  INHIBITION

CELL LINE ANTIBODY (%) ADHERENCE (%)
MDCK - 80 )
SP2/0-Ag14 76 16
F1P1D4 31 62
F1P1D5 13 85
HYPERIMMUNE 0 100
SERUM
HT-29 - 90 -
SP2/0-AG14 87 13
F1P1D4 3 97
F1P1D5 33 64
HYPERIMMUNE 36 60
SERUM

a. Three different experiments were performed using a cell/trophozoites ratio of 20/1. Anti-" .histolytica
'gA monoclcnal antibodies (FIP1D4, F1IP1Db5) were used to inhibit the adhesion of both epithelial cell lines to
trophczoites.
b. Values represent % of rosette formation (one-trophozoite with more than 3 epitelial cells attached)



TABLE 6 ..,
INHIBITION OF Z£. Zistolvtica ADHERENCE TO MDCK OR HT-29 CELL LINE

ADHERENCE o INHIBITION

CELL LINE ANTIBODY

(%) ADHERENCE (%)
MDCK - 85 -
SP2/0-Ag14 87 0
H10B6F6 39 53
MOPC 315 85 0
TPC 15 80 5
HIPERIMMUNE 0 100
SERUM
HT-29 - 88 -
SP2/0-aG14 83 6
H10B6F6 46 47
MOPC 315 86 3
TPC 15 67 24
HYPERIMMUNE 36 60
SERUM

a. The three different experiments were made in the presence of non specific anti-amebic IgA monoclonal (H1 OB6F6)
or non-related IgA mice monoclonal antibodies (MOPC315, TPC15)

b. Values represent % of rosette formation (one-trophozoite with more than 3 epithelial cells attached).



TABLE 7

INH:BITION OF £ Aisto/ytica ADHERENCE TO FIXED MICE OR GERBILS COLONIC MUCOSA

INHIBITION OF ADHERENCE (%)
A N T I B O D Y

a c
ANIMAL ASCITIC F1P1D4b F1P'ID5b HYPERIMMUNE
FLUID SERUM
BALB/c
MICE - 40 49 74
GERBILS - 41 67 48
a. Ascitic tic:d from Balb ¢ mice inoculated with 2.5 x 106 Sp2/0-Ag 14 myeloma cells, precipited
1th 3 saturat2s amonium sulphate solution (80% V-V) and dialyzed againts PBS 0.02M pH 7.4. 90 ug of
protein in ©C00 4 PES were used in 2ach expernimeant.

.
~

Affimity punified anu- £ A5stolytica moncclonal IgA antibcdies were adjusted to 90 pg of PBS.

c. 500 ul of serum from Bzib ¢ mice inoculated with & Akstolticea HM1:IMSS



TABLE 8

EFFECT OF ANTI-AMEBA IgA MONOCLONAL ANTIBODY
IN AMEBIC LIVER ABSCESS

E.histolytica HM1:IMSS trophozoites®

a

Groups of inoculated Non treated TPC 15 F1P1D4
Hamsters 1 2 1 2

5 86 95 90 82 78

5
a. Groups of 5 hamsters inoculated with a highly virulent HM1:IMSS strain (5 x 10 trophozoites)
through Portal vein canalization

b. Trophozoites were treated for opsonization with IgA monoclonal antibodies (1) or suspended in
IgA monoclonal TY1-S-33 culture medium (2).

c. TPC-15 is a comercial IgA monoclonal antibody (Sigma Chemical), F1P1D4 is IgA anti £ Aistokytica
monocloral antibody
d. Values are expressed as % of hamsters with macroscopically evident amebic liver abscess.

~
~—
P



TABLE 9

CYTOTOXIC EFFECT OF SERUM OR INTESTINAL FLUID ON”°
EAHISTOLYT/CA TROPHOZOITES

Monoclonal IgA

Antibodies
C
Serum ¢ Intestinal Fluid TPC15H FI1P1D4
% of Death ° Preimmune [Immune i
Trophozoites Pre-immune Immune 5
3.5 6.12 16.5 15 10.73 13.12

a. Controls included in all experiments

b. Values are the MEAN of three experiments

c. Preimmune sera and .ntestinal fluid were obtained from the same Balb/c mice before immunization
with fixed (2.5% glutaraldheyde) & #iszofrice HM1:IMSS trophozoites. Trophozoites were administered
intragastrically (3 doses in consecutive days) every 15 days during 3 months.

d. TPC-15 is a non-related mice IgA monoclonal antibody and F1P1D4 is a mice anti- £ A/istofytica IgA ]
monoclonal antibody



TABLE 11

AMEBICIDAL ACTIVITY OF LYMPHOID CELLS FROM £ Arszolytica
IMMUNIZED MICE IN THE PRESENCE OF SPECIFIC ANTIBODIESa

LYMPHOID CELLS °¢

ANTIBODIES” SPLEEN Ay AT M L ea”
0] 0] 0]
Preimmune serum 0] 16.6 2
Immune serum 42 ND 27
F1P1D4 15 i6 29
TPC15 3.8 4.1 0]
Preimmune intestinal fluid ND 16.6 8.3
Immune intestinal fluid 54.5 73.2 54

a. Trophozoite to cell ratio was 1:10

b.F1P1D4 is anti £ histolticalgA monoclonal antibody, TPC15 is a comercial mice IgA antibody (Sigma Chemical 'Co)

immune serum and intestinal fluid were obtained from orally immunized mice
c. Values are the MEAN of three experiments exp.ressed as % of death trophozoites.
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Fig.1. A) Rosette formation with E.histolytica HM1:IMSS
trophozoites and HT-29 cells; B) in the presence
of Sp2/0-Agi14 ascitis fluid. Inhibition of rosette
formation with F1P1D4 (C) and F1P1D5 (D) anti
E.histolytica monoclonal IgA.
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Fig.2. Western blot of E.histolytica HM1:IMSS membrane  antigen
revealed with specific monoclonal IgA antibodies; A) mo-
lecular weight (kD) ; B) E.histolytica antigen; C) F1P1D5
monoclonal antibody; D) F1P1D4 monoclonal antibody; E)
hyperimmune serum; F) control with Sp2/0-Ag14 ascitis
G) anti-mouse IgA peroxidase conjugated antibody
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Fig.3. Electrophoresis of purified anti E.histolytica Monoclonal
antibody in SDS-polyacrylamide gel; A) molecular weight
(kD); B) F1P1D5 monoclonal IgA under non-reducing con-
ditions; C) TPC15 mouse monoclonal IgA under non-redu-

cing conditions; D) F1P1D5 under reducing conditions;
E) TPC15 under reducing conditions.




.'lmmunofluorescence of E. histolytica HM1:IMSS tro-
pPhozoites with mon

oclonal TgA antibody from cjo-
nes F1P1D4 (A), F1P1D5 (B), Capping of surface
determinants in presence of monoclonal antibodies
F1P1D4 (C) and F1P1D5 (D).
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Abstract

Adheslonoftrophozoltestotarget cellsin the hostIntestine
Is the fIrst of three consecutive steps (adherence, cytolytic
elTectand phagocytesis) Involved In the Invaslon of colonle
tlssuce by E. histolytica. 'To investlgate the possible partici-
patlon of the local sceretory mmune response In the
Interference with this carly host-parasite relatlonshlp, we
produced IgA monoclonal antl-E. histolytica antlbodies to
test thelr capaclty for blocking the adheslon process in
vitro (MDCK and HT-29 cell lines) and in situ (colonlc

Introduction

Even though the mechanisms by which rophozoites of E. histolytica
produce tissue damage in the intestinal mucosa still remain unclear,
three consccutive steps are involved in the invasion by these protozoa:
adhesion of ameba to target cells, contact cytolytic effect and phago-
cytosis ().

Adhesion of trophozoites to target cells and to the extracellular
matrix scems o be a prerequisite for the cytolytic and phagocytosis
processes (2,3). The secretory inumune response in amebiasis has not
been sufficiently explored; however, itis possible that secretory IgA
exerts a protective role interfering with some of the mechanisms
associated with amebic virulence. To explore the rele of IgA in the
inhibition of adherence of E. histolytica trophozoites to MDCK and
HT-29 cellsinvitro, and to cecal mucosa from Balb/c mice and gerbils
(Meriones unguiculatus), specific monoclonal anti-E. histolyticalgA
was produced and tested for its capacity to inhibit the adherence of
trophozoiltes.

Materials and Methods

Anti-Li. histolytica monoclonal fgA. IgA from clones {1P1D4 and
{1PIDS produced by hybridization of SPP2/0 Ag 14 mouse myelotna
cells and Peyer's patches lymphoid cells from immune Balb/c mice
were used for the inhibitionof adherence of E. histolyticalIM1:IMSS
trophozoites to epithelial cell (MDCK and HT-29) assays. Controls
included SP2/0 Agl4 ascitic fluid and anti-amebic hyperimmune sera
from Balb/c mice.

Epithelial cell cultures. MIDXCK cells were kindly donated by Dr.
G. Ortega, maintained and cultured in Dulbecco’s modified Eagle's
medium (DMEM) (GIBCO BRI, Grand lslnnd NY, USA) added

This work was supported by the Agency for lnternational Development (ALD),
Washingion, DC, USA through the grant No. 936-5542-02-5239.130.

mucosa from Balb/c mice and gerblls). Results demon-
strate that the monoclonal antlbodles tested Inhibited
trophozoite adherence both in vifro and in situ., This
suggests that the local antibody response may play an
Important role In protection agalnst the Invasive process
In Intestinal emeblasls.

KEY WORDS: Entamoeba histolytica, IgA monocional anti-
body, MDCK ccll line, HT-29 cell line, Colonic mucosa,
Trophozoite adherence.

with 800 Ul of insulin. HT-29 human colonic adenocarcinoma cell
line was donated by Dr. J. Torres and routinely cultured in DMEM.
Both MDCK and HT-29 cells were cultured in the presence of 10%
decomplemented fetal bovine serum (GIBCO BRL), 1% noan-essen-
tial amino acids, 100 U/ml penicillin, 100 pg/ml streptomycin and 1
pg/ml amphotericin B. Cultures were incubated at 37°C in 895% air/
5% CO, mixture,

Cultivationand radiolabeling of E. histolytica trophozoites. Axeui-
cally cultured E. histolytica trophozoites strain HM1:IMSS weee
cultured in TYI- S 33 medium (4) at 36.8°C and harvested after 48 la.
Trophozoites 10® ) were suspcnded in4 mlof medium in 15 ml sterile
tubes to which 20 uCi of H- thymidine (20 Ci/fmMol) (New Eagland
Nuclear Corp., Boston, MA) were added. Tubes were incubated at
36.8°C for 24 h. After this, trophozoites were washed wilh fresh
medium and suspended in it for 2 h to decrease the spontancous release
of radioactive label (5).

Inhibition of adherence of trophozoites to epithelial cells. Adbee-
ence of E. histolytica HM1:IMSS 1o MDCK or to HT-29 cells were
studied by rosette formation as previously described (6). Trophozol-
tes were harvested at the logarithmic growth phase and centrifug
(200 x g for 5 min at 4°C), the pellet was resuspended in DMEM at 1
cells/ml. Specific monoclonal Ig A were added (10 1g) and incubated
(30 min, 4°C). Trophozoites were washed twice with fresh medium
without serum. MDCK or IT-29 cells (2x 10%) and previously treated
trophozoites (10*) were suspended in 1 mi of supplemented medium,
centrifuged (150 x g, 5 min) and incubated (4°C, 2 h). After
incubation, 0.8 ml of the supernatant was removed and the tubss were
gently stirred to homogenize the cell suspension. Percentage of
ameba with three or more cpithelial cells attached wese calculated.
Controls were included with trophozoiles opsonized with Sp2/0 Ag-
14, ascitic fluid or anli-ameba hyperimmune mouse serum (1:10).

Adherence of ’H. -thymidine-labeled trophozoites to colonic mu-
cosa. The cecum was removed from previously anesthetized (Ketalar)
Balb/c mice and gerbils, and washed with 0.02 M phosphate buffered
saline pl17.4 (PBS) to eliminate fecal debeis, cut in 3 mm sections and

7
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Figure 1. (A) Rusette formation with £ histolytica BMEIMSS tophozoites
nmlll'l'—l‘)cclls;([})inlhcprc.wnccn[Sl’?JUAg»l‘lnscilicﬂuid;((')luhihiliun
of tosette formaton with FIPIDS and (1)) FIPIDS anti-E. histolytica
monoclonal [gA.

fixed in PBS containing 156 glutaraldehyde (24 b, 4°C). The tissue
was placed in a plastic tube in TYD medivm without serum. ‘11
thymidine fabeled trophozoites were added to - the test tube and
incubated (34 'C. 30 min). To study the relevanee of monoclonal anti-
E histolyvtica TgA in the inhibition of adherence of labeled tophozoi-
tes to colonic mucosa, trophozoites were incubated 37°C, 30 min) in
the presence of the different monoclonal IgA, carefully resuspended,
placed on the colunic tissue sections and then incubated at 347°C for 30
imin, Tissue sections were removed from the test tube, washed in 1.5
mlof TYmedium without serum and placed m 7 ml seintitlation fluid
in 10 ml vials. Pereent of adherent amebas was caleulated as

Table 1. Iuhibition of £ fustolyica Adberence to MDCK
or HE-29 Cell Lane

Cell line Antibody Adherenee Inhubition
(%) adherence (%)
MDCK B0
SP2/0-Aptd 16 16
FIPIDA R))| 62
FIPIDS 13 85
Hyperitmmune 0 100
seruin
HT-29 90
SPO-Aptd 87 L3
FIPIDY 3 91
FIPIDS 3 64
Hyperimiune 36 G0
serut

Affinity punfied anti-E. listolytica moneelonal TgA (FIPID4 and FIFIDS)
were used at a protein concentration of 100 ughul. Ascitie Auid from Bally
miceinoculated wath Sp20/Ag- Theells, previously precipitated with saturated
(NI1),50, solution (509 v/v) was used at 10O pp/ind protenn con cuhation.
Auti-ameba bypenmuune serwn was dibited 1105 160 ul v e used
in cach case.

previously described (5).
Results

Inhibition of E. histolytica-trophozoite adherence to epithelial
cells in vitro. The inhibition of adherence of E. histolyticalIM L:IMSS
rophozoites to MDCK or 111-29 cells in vitro, in the presence or
absence of IgA-monoclonal antibodies, shows that these reagents
were capable of efficiently inhibiting rosette formation (>60%) com-
pared with controf assays, where rosette formation (Figure 1) was
almost complete. A comparison of inhibition mediated by [gA, with
inhibition due to mouse anti-ameba hyperimmune sera, revealed no
differences in the assays with 1129 cells; huwever, with MDCK
cells hyperimmune sera show an inhibitory capacity three-fold better
than monoclonal IgA (Table 1).

Inhibition of E. histolytica trophozoites adherence 1o colonic mu-
cosa. ‘The adberence of trophozoites to the colonic mucosa was
evaluated intwo rodent species with differentsusceptibility to amebic
infection. In the two species, adherence of axenic H-thymidine-
labeled E. histolytica trophozoites to 3 mm sections of glutaraldehyde
fixed colonic mucosa was 15,1 and 115, respectively, after 30minof
incubation at 37°C. After this, we evaluated whether anti- I histolytica
Ig A monodlonal antibodies inhibit amebic adherence in the in situ
model. As shown in Table 2, monoclonal antibodies interfere with the
process of adherence in about 50% compared with control assays,
performed with Sp2/OAg-14 ascitic fluid opsonized trophozoites;
however, hyperimmune antiamebic serum showed no better inhibi-
tory activily than monoclonal IgA antibodies.

Discussion

In the present study, experimental conditions were kept similar o
those deseribed in other target cells systems in vitro (6,7). ‘lhe
adhesion model with 11-29 cell line appears to be especially useful
for adhesion studies of ameba to himan cells. This cell line offers
advantages over other epithelial cell lines since HT-29 cells we
physiologically closer to normal target cells in amebiasis (8). ‘The
results of adherence inhibition with IgA monoclonal antibodies indi-
cate that they recognized epitopes associated with moleculesinvolved
in the first step of tissue invasion. ‘There is acorrelation between the
in vitro model and the adherence model of trophozoites to glutiralde-
hyde fixed colonic mucosa, both in Balb/e mice and gerbils. ‘These
two species show documented differences in susceptibility o E
histolytica intestinal infection (9,10). llowever, no differences in
trophozoite adhesion to colonic mucosaof thetwo rodent species were
observed in the in siti assay.

Table 2 Inhibition of £ histolvtica Adherence to Mice or Getbils
Fized Colomie Mucosa

Inhibition of adherence (%)

Antibody

Animal Ascitic’ Fipind F1P1D5° Hyperinumune
fuid serum’

Balb/e 40 49 14

mice

Gerbils 41 67 43

*Ascitic Muid treated as indicated in Table 1 adjusted to a protein concentration

of 90 pg/nl.

*Affinity purificd anti-E. histolytica monoclonal IgA (FIPIDA, FIPIDS) (90

pg/ml).

¢ Anti-amcha hyperimmune senum was used as indicated in Tatle 1,
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Our results suggest that even though it is difficult to clarify the
bivlogical significance of the secretory immune response in amebiasis,
there is a reasonable possibility that local immunity plays a eritical
role in maintaining the balance between intestinal and lwninal
amebiasis.
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SPECIFIC ANTI-E. HISTOLYTICA 1gA MONOCLONAL ANTIBODIES
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INTRODUCTION

Animportant central question in the immunology of the amoebic infection is the role
of the humorad inmune response in protection mechanisms either in the intestine or at the
systemic fevel. Studies onthe role of anti-Entamoeha histolytica antibodies in vivo are few,
but some epidemiological evidence has been obtained on the protective role of the local
humoral immune response.! To find out how anti-amebic g A may contribute to protective
mechanisms, we produced specitic Tg.\ monoclonal antibodies against £ histofviica. The
present study deseitbes the production and preliminary characterization ot IgA monoclonals.

RESULTS

Two groups of BALB/c mice were intragastrically (1G) immunized with £
fustolviica rophozoite membrane extract antigen (SO0 ), in the presence of muramyl
dipeptide (MDP) (00 prgy administered in 3 doses on conseeutive days, repeated 15 days
Later and then mtraperitoneally GP) inoculated (100 pg of antigen) 16 and 32 days after the
st immunization. The second group of mice, were immunized I with 2.5 x 100
trophozottes and 20 g of cholera toxin=(CT) administered on two oceasions with i 15 day
mtervals 43 day s Taers mice were hoosted 16 with S x 10° trophozoites plus 20 pg of CT.
Mice that responded suecesstully were chosen for hybridization. MDP and CT were used as
adjuvinits tor 1p A antibody synthesis,

HYBRID PRODUCTION

Hy brdization was pertormed by tnsing Sp2/0 Ay 14 mouse myeloma cells with a
poob ol Iymiphoid cells Tron Pever's patches (PPy or spleen cells (ratio 5:1). Fusion and
cloning of hybids were performied as previously deseribed 2 The hybridization with PP
cells trom MDEP immuontzed mice produced tive fgA and one TpGoseereting hvbridona,
Fusion with PEcells from mice mmmunized with CT produced seven e A and two lgGi
parental hy bords Entortunately, tusion with spleen tymphoid cells did not produce
antiamoceha secreting hy brds,

IMMUNOFLUORESCENCE

ndirect immmnotiuorescence stadies were made with antibodies produced by
FIPID Band FIPIDA clones, winch e specitic clones with [gA isotype. For this purpose, 48

Advancesan Macosal Immuncdogy, Edited by
I Mcesiechy et al, Plenum Press, New York, 1995 963



hecultared axeme £ deseehrca FENTEINISS tophozoites P2 8 T0™ were nved woth 250
ol monoclonal difution, meabated ¢80 min and washed (2008 15 nounzsd Oy with
0.02 N phosphate butter (PBSy pHE 200 Ante mouse Te A o cluan speaitic antibody
conjugated Huorescem 11 100w as tsed to reveal the amtipen antibody reaction. Phe pellet
was washed as betore and then tived wath b tormaddehs de solution: Some ot the assay s
pedtormed allowed cap totmation (biy b

Figure 1. Tovnnie i Coob e FENTEINISS prophozostesaoath monoddonal Te A antibody
from dones TP oy Filih e cb e o arboce ot e pre o e ol menoclonal
antthodies THPTD ooy ot DRy oy

WESTERN BLOI

Wetern ot was pertormed as onemaly descnbed B Nonoctonal antibods FIPID-
recoynzed a donblet of approvunately 200 KDa, FIPIDY monoclanal e A recornized two
molecules of =0 KEbve o A0 KD cbee 2 Aty daonatogiaphie: puitication ot
FIPIDS tionod loral antbady cvepharose ante mons e te Nvander noncredoemy and reducimg
conditions ~ueve Cihat s monoctonal s searered mdmiene bome by 9

DISCUSSION

Oral admstation of immanosens oy indace o sanety ol responses, frotm an
cHectve secretons e tesporise (o the mduction of states of tolerance, dependimgt on
the nature of the pammmoven, the dose, the presence ot abecnice of awdpovants of the
ST T pon e e tn of ace teted 0 T pievionssedies S we hase foand that
ol adom deatron ot £ hoaehvca nophozotes duce crelatinvely modest searctory
pespotse e A e sepeated nommzation wath trophozones Howeser, the e ol
combried nmunarzation methods G and T ronte o toeetien wath MEDE or C 1 spabicantly
tcreases the devels o Tocal and svstene Te N antibodies
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Figure 2. Western blot of £ Justolvica HMEIMSS membrane antigen revealed with specific
monoclonal IgA antibodies; (A) molecular weight (kI (B) E. histolvtica antigen; (C) FIPIDS monoclonal
antibudy (1) FIPED monoclonal antibody : (F) hy perisimune seruns; (F) control with Sp2/0-Ag 14 ascitics
(G) anti-mouse TgA peronidase conjugated antibody,
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Fipure 3. Electtophoresis of purified anti £, histoly tica monoclonal antibody in SDS-polyacrylamide gel;
(A) molecular weight (D) (B) FIPIDS monoclonal 1gA under non-reducing conditions; (C) TPC 15
mouse monoclonal TeA under non-reducing conditions; (1) FIP1DS under reducing conditions; (F) TPCI1S
under reducimg conditions

Antibodies produced by clonc: FIPIDAY and FIPIDS are clearly directed to epitopes
associated to cellubar membrane molecuss as shown by the redistribution of these epitopes
and the capping formation (i, 1. Resuits obtained in the Western blot assays indicate that
the A monoclonal anubodies ot tadicd clones recognize epitopes related to different
antigenic fraction (e 2y,

‘The preduction ol a homogencous and highly specific reagent like a monoclonal
antibody, i this case of the IgA class, may provide a useful 1ool for the study of the
protective antramocebic immane mechanisms in the intestinal com artiment.
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ENTAMOEBA HISTOLYTICA ADHERENCE: INHIBITION BY IgA
MONOCLONAL ANTIBODIES

0. Leyva, G. Rico, F. Ramos, P. Moran, E. 1. Melendro,
and C. Ximenez

Experimental Medicine Department, Faculty of Medicine
UNAM. Mexico City, Mexico

INTRODUCTION

Adhesion of Entamocba histolytica to target cells in the host intestine, is the first of
three consceutive steps (adhesion, cytolytic effect and phagocytosis) involved in the
invasion of colonic tissues.! The present study investigated the role of the local secretory
immune response in the-interference with this early host-parasite relationship.  IgA
monoclonal anti-f£. histolytica antibodies were produced. One of the clones obtained
(FIPIDS) had been tested in its capacity to block the adhesion process in vitro with two
different epithelial cells (MDCK and HT-29 cell lines), and in situ using colonic mucosa
from BALB/C mice or gerbils (Meriones unquicularum), which differ in susceptibility to
Entamocha experimental inlection,

METIHODS AND RESULTS
Inhibition of Trophozoite Adherence to Epithelial Cells In Vitro

Adherence of E. histolytica HM 12 IMSS {104y to MDCK or HT-29 cells (2 x 103)
was studied by rosetie formation assays as previously described:? trophozoites were
incubated with specific monoclonal TgA during 30 min at 4° C, then trophozoites were
washed with D-MEM without fetal bovine serum, (GIBCO BRL. Grand Isand, NY,
USA). Trophozoites and MDCK or HT-29 cells were mixed {1 ml total volume) and after
incubation (2 hrs -1 C) the supernatant (0.8 mh was removed and the pellet was gently
stirred. Percentage of < oocha with 3 or more cells attached was caleulated. Results show
that FIPID3 1g A monoclonal antibody inhibited rosette formation very clliciently (85 %)
compared with control assays, wnere rosette formation was almost complete (Fig. ).
There are ditterences between inhibition adherence with MDCK compared to HT-29 human
adenocarcinoma cell lme (Table 1),

Inhibition of Adherence to Colonie Mucosa Assay

Fwo rodent species with different susceptibility to amoebic infection, were used to
evaluate adherence of trophozoites to colonic mucosa.  In both models adherence of
axenically coltured [PH]-TAR Tabeled (mplm/,nilcs‘j to 3 mm scctions of fixed
glutaraldehyde (2.5 <0y cotonic mucosi was 15 56 after 30 min at 37° C. Subsequently we
evaduated whether anti-f2. histolyvtica 1gA monoclonal antibody could inhibit amoebic
adherence in the in sinemodel. As may be abserved in Table 2, FIPIDS antibody, interferes
with the adherence pracess between 50 4 and 70 % compared with control assays in the
abscence of specitic monoclonal antibody (non-opsonized trophozoites).  However,
hyperimmune mouse antr- amochieserum shows no greater inhibitory activity.

Advances in Mucosal onunology, Edited by
J. Mestecky et al, Plenum Press, New York, 1995 oR1



Figure 1. A) Rosetie formation with £ hivtolvtica HNEIMSS trophozoites and HT-29 cells; B) in the
presence of Sp2/0-Ag 14 (C) and FIPTDS (D) ant-£. histolynea monoclonal 1gA.

Table 1. Inhibition of E. histolytica adherence to MDCK or HT-29 cell lines.

Adherence Inhibition
Cell line Antibady (%) adherence (%)
MDCK {1} -
FF1P1IDS 13 K5
Hiperimmune 0 1)
Serum
HT-29 - 9() -
F1rDs 3 04
serum 36 00

Atfinity purity anti-monoclonal 1F171DS was used at a protein concentration of 100 pg/ml. Ascitic fluid
from Balb/c mice inoculated with Sp2/0-Agld cells, previously precipitated with saturated (NHg)2 SO
solution (504 v/v)y was used at 100 pig/ml protein concentration. Anti-amoeba hyperimmune serum was
diluted 110, 100 pl volumes were usea in cach case.

682



Table 2. Inhibition of I, histolytica adherence to fixed or mice gerbils cononic mucosa.

Inhibiton ol Adherence (40)

Antibody
Animal Ascitic? Eipeh Frpgb Hyperimmune
tud 4 DS serumt
BALB/ - 40) 49 74
Gerbils . 41 67 48

w) Ascitie Hund teated as was mdicated i Table 1L adjusted toa protein concentration of 90 pg/ml,
by Atfinity purity anti-I hesolviiea monoclonal [pA (FTPEDS)Y (90 pd/ml).
¢) Anti-amocha by penimmune serunt was used as indicated m Table 1

DISCUSSION

In the present study, experimental conditions were kept, similar to those described
in other in vitro target cell systems. 3 The HT-29 cell line was used as an in vitro
adherence model sinee this line offers adventages over other epithelial cell lines. HT-29
cells are physiologically closer to normal target cells for amocebae.d Our results indicate that
thiv may be a uselul model for adhesion studies of £ histolytica to human cells, There is a
correlation between the i vitro model and the adherence model of trophozoites o
plutaraldehyde tixed colonic mucosa, etther from BALB/e mice or gerbils. Though these
two species are ditferent m suceptibility o amocbic infection in vive 07 inthe in sine model
of adherence ditterences were not evident.

Our results suggest that although the hiological significance of the seeretory immune
response inamocebiasis remains obseure, i reasonable possibility is that focal immunity
plays a critical role m mantaining the balance between intestinal and luminal amocbiasis.
This may contribute to the differences in world prevadence and morbidity of the discase.
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MOLECULAR ENGINELERING OF CHOLERA TOXIN
Bumetie, W, N,," and Kaslow, H.R.' 'Ampen Inc., Thousand Oaks,
Culitonnia USA; University of Suvuthzin California, Los Angeles,
Caltfornia USA, '

Cholera toxin produces the major patholopic ellects of Vibrio cholerae inlection,
It is an ADP-ribosylating toxin composed of a catalytic A subunit and a
homopentameric Bolipomer, Since A subunit enzyme aclivity is apparently essential
for toxicity, its climination should help to insure the safety of toxoid-bised vaccines
for cholcra fimmunoprophylaxis, In order to produce an A subunit that lacks
enzyme-related toxicity, yet s structurally competent to achieve hololoxin
formation, we have utilized site-directed mutagenesis of the A subunit gene to
functionally map this protein. A series of site-specilic polypeptide analogs produced
in recombinamt £, coli have cenabled us to map domains of the A subunit
contributing 1o its catalytic activity and to its dilferential recognition of cellular
substrates. Particularly noteworthy for the development of a “"genetic toxoid"
vaccine wete the substitutions of Lys lor Atg', Asn for His, and Gin for Glu"";
these smple residue exchanges tesulted in anadogs lacking detectable ADD-
ribosyltransferase activity. Modulation of cholera toxin function through rational
modification of structure should contribute to our understanding of its compeience
as an immunogen and may provide for a sale yet more efficacious cholera vaccine
component capable of cliciting a protective mucosal innmune respouse.

HUMORAL IMHUNE RESPONSE AGAINST S.thyphimurium ANTIGEN FRAC-

TIONS AND PROTECTION

Calderon G.M, Pérez, C., Ximénez, C. and Meleopdro, E. 1.

E;BE;}E;nERrﬂudlclnc Department. Faculty of Mediclue UNAM,
Méxlco City, MHexlco.
Balb/e mice were lmmunized with three oral doses of Ive §.typhi-

‘murium given In consecutlive days (30C) or every week (30S). Control

groups of non-{wmunized mlce were lncluded. In order to correlate the

antibody respounse at intestlnal and systemic level with protectlon,
an oral challenpe with a virulent strafn of S, typhimurioum wvas plven,
The group of mice 305 was better protected. We did not find correla-
tion between antibody levels (lgG, igt, IgA) agalnst a protelc ex-~
tract of S.thyphimurium and protection. Using Western blot we [found
that the {unterval between doses affects the antigenle fractions re-
copnized by the antibodies. Also there were dlflercences between the
fractions recopnized by futestinal and serum antibodies, except for
two bands of 88 kba and 32 kba that were recognized at a high fre-
quency by Loth sources of antibody, and correlated better with the

protection of anfmals.

Work supported by the prant Ho.936-5542-02-5239.130 from the Agency
for International Development AlD, USA
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E.HISTOLYTICA ADUERENCE: INMIBLTION BY 1gA MONOCLONAL ANTIBU
DLES.,

Itanwan Eﬂ[ﬂﬂ?ﬂﬂ' Leyva Oncar, teo Guadalupe, Morfin Puatricla,
Melendro E,1., and Ximénez Gecilin,
Experlmental Hedleine Department. Faculty ol Mediclue URAM,
Mexlco City, Méxlco.

With the alm of luvestigate the role ol anti-E.hlatolytica IpA In
the Interference with the adheslon process In vitro and In sltu, an-
ti-E.histolytica monoclonal 1gA was used to determine the percent of
inhlbitlon of MDCK cells to E.hlstolytica 1MI:IMSS virulent trophozoi
tes. Un the other hand, adherence of trophozoltes to Balb/c mlce and
jerblls merfones lntestinal mucosa, were Iluvestigated 1ln the presen~

ce or absence of antl-E.hlstolytica monoclonal LgA. Preliminary re-
that recognlzed surface rélated epltopes, can enterflere with adhe-
ston mechounlsms in vitro and in situ. Taklng into account that amoe-
blasls Is a dlsease primary adqulred by the oral route, the study of
a posslble protectlve role of IgA in thls disease may be fmproved
with the utillizatlon of monoclounal antibodles with the proper lsoty-

pe.

Work supported by the grant Ho.936-5542-02-5239.130 from the Agency
for International Development ALD, USA

VECTOR-ENCODED IL=-5 AND IL-6 ENHANCE SPECIFIC
MUCOSAL IMMUNOGLOBULLN A REACTIVITY IN VIVO

Ramsay, A.J. John Curtin School of Medical
Research, Australian National University,
Canberra, Australia

I1L-5 and IL-6 enhance the production of several Ig
classes in vitro, however a major function may be to
promote IgA synthesis, thereby playing a crucial role in
requlating mucosal immunity. 1n order to study their
influence tn vivo, we have immunised mice with recom-
binant vaccinia viruses constructed to coexpress murine
IL-5 or 1L-6 and haemagglutinin (HA) of influenza virus~
Numbers of anti-lA IgA antibody-secreting cells found in
lungs of mice given VV-HIIA-TL5 or VV-HUA-1LG intranasally
were markedly higher than in those given control virus,
as detected by ELISPOY and in gttu immunofluorescence.
Preliminary data suggest that the vector-expressed
cytokines may influence both T and B cell activity in
this model. The potential of these constructs in
enhancing protective imnmunity and in clarifying the role
of cytokines in mucosul immunoregulation is being
investigated.
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IgA PRODUCTION AND TRANSPORT IN THE MURINE LIVER AFTER
MUCOSAL IMMUNIZATION

Wu, HL.-Y., While, P.L., Boagley, K., Jackson, G.D.F., Mostocky, J., and
Bussall_M.YY. Unlvorsily of Alabama at Birmingham, Birmingham,
Alabama, U.S.A., and Univorsity of Now South Wales, Sydnoy, Auslialia,

Sovaral rocomt studios Indicatn thal tho liver Is a stto whero antibody-socrellng
cells congregato allor immunization by pororal or paremteral routos. Tho prolito of
specitic IgM, [9G1, 19G2a, and IgA inlibody-secraling cells in the liver ol mice
iesembles that of the spleen rather than the intestinal lamina propria, regardless
of tha routo ol Immunization. Peroral immunization incroasas ho proportion of
specific lgA antibody-secrating colls In all threo organs, but livar mononuclear
colls contain a higher proportion of total fgA-sacreting colls han splaan cells.
Although IgA predominales in bilp, IgM and IgG antibodies are clearly deteclablo
alter immunization, and spocilic aclivilies ol biliary antibodies are generally
higher than In sorum, implying thoic intrahopatic produclion.  lmmunlzation
results In increased numbers of bolh B and T cells recoverabla tiom the liver. The
high ratio of 1gG1:1gG2a subclasses among liver lg-secroling cells suggesls a
preponderanco of Th2 over Thi activity. In support ol lhis, liver T cells secreto
refatively more IL-5 than sploen T cells, both spontaneously and upon milogen
stimulation. Mouse hepatocyles lransport plgA inlo bile by means of polymeric Ig
feceplor (secretory componont), whose expression may be subject to requlation
by cylokines, such as IL-4. Implantation of IL-4-secreling lranslectoma cells in
mice appoars lo enhance hepaloblliary ransport ol plgA, and possibly also biliary
and salivary antibody responses lo inmunization.

SPECIFLIC ANTI E.histolytica IgA MONOCLONAL ANILBODLES

Ximénez Cecilia, Mordn Patrlicla, Ramos Fernanuo, Leyva Oscar
y Melendro E. 1,

Experimental Mediclue Department Faculty of Mediclue, Hatto-
nal Universtity of Mexico, Mexico.

Anti-E.histolytica IgA monoclonal antibodles were produced to stu-
dy thelr possible futerference with of some of the well-known pathope
nic mechanlsug of L.histolytica o vive and {n vitro. Balb/c mice we-
re {ntragastvically and Intraperitoneally tomunized with membrane ex-
tract antigen or axenlcally cultured E.hlstolytiea stratn UML:EMSS
trophozoltes fn the presence or absuncc_of_IgA_Hhtlbody production
adJuvants, Hybridizatlon was performed using $p2/0Ag 14 myeloma cells
and cells from Peyer's patches, or spleen (1:5 ratlo). Antib. histoly-
tlca IgA parental clones were fdentifled by the ELISA technique, and
cloned by llwieing dilutlon technlque. Three clones were obtalned
with Peyer's patches cells which produce speclfic lgA and two 1gC
class antibodles. Indirect fmmunofluorescence sutldes Indicated that
clones FIPID4 and FIPIDS recognlzed surface assoclated epltopes. In
the Western blot of E.histolytica antigen, they recogulzed a doublet

of approximately 200 KDa and a 60 and 30 KDa molecules respectively,

Work supported by the gprant Ho, 936-5562-02-5239.130 from the Agency
for Internatlonal Development AID, USA
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CLl (0 VACEATENG PALS, diegnhod o Hinley
oy Dhcudera 0, et v batpaowa 8, itdad Peseilbye.™
b CHinbea en Kutelehin, Jetatura ce los Seevlcioy ke
Invevtigacién en Salud, JHS. Nirtiw Poval 1. 1uss,
Walco,D.f,

HI protetng age tynthesised feom dietary amina aclay
nd e catabolism of maternal Hysuey,Since muycte 1y
Ui matn comtituent of body mavy and Mver hay s high
setaiolic activlty bow tasuey could be tturtey of fiee
aring acty for the mynmary gland’y proteln yynweny
Pl In addiion via Uedr oaldation cover the glavyy
ey arquisesents, (A Uiy woid we s tud, ne activity
of cathepyin D In I1yver gna PutCle friem lactating rats,
M WS Tour grovpy of 444 Spraju-tnnley raty were
studtedia)macimal mils produgtion fL- 140, b)(L-14)-age-
pateed control, ¢)final stage of lagtatioa {121} any
(bt} age-palied cantiud, ome: ‘natey frm thyer and
ruscle were wed g the entyre veurce, 1ols) activity way
redtured by the arount of amino dchih relested from -
nalureled hemoglihin, Enwigerouy activity way reatured by
e releate of avira s10y in the absence of hreoqtibrin,
PLSULTS. Tnta) activity In 414 In 1fver and mA e were
SIanlfhcantly Mgier (185,908, € and 15,301, | ng of tyro-
tine relested per wo of proteln regpeciive by) (han tne
conteol group (Hiver 225190 and muscle 13,711, 4) en.
dienous activity incrvased 1n both thygues {15 aod 211,
respectively ). At 1221 bolh tissues thowed tgrease In
total activity (36.6110.9 Mver and 15,1021 macte)
Conpared Lo their control (100.419.2 Yiver and 14.11),8
PA ) COICLLS OIS Feyults show that proteln cataboliim
1$ {nceessed in liver and mrutcle when production of iy
18 optimal [L-10) and aecreased bn the fIngd 1uge of
lactation. Qur data tugjest 2 role of both Lisvwes for
anino acla moilizaian during hicatien,
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SIUUITS ON THE PEOFRENOLOLIDASE §TS1ER
ACTIYATEON W THE CRATTISK Progarbar
harvl. Lang, !_1.' Werndndey, §.4 Teutsumi, ¥.' Carriga-
Cotrrerg, {V ang Arbenigs, M2 fequrtreng of Eyerirental
Pattotogy (1}, phylln|c']; and Bloptpnles {2} ang Genetlcy

and Malecular Blology () Clavestav-1PN, Mesico Cly,
Keuico, )

Ihe prophenclosidase system (FrO) (timblar to alternative
Fathaty of (pe conplerent) plays an irportant role In
(he nan.tell recogaltion of Crvttaceang 4nd It yremy to
te related to cellular tamune regponye. By tytocremivtry
FeO actiatty My been detected in tubgranylar  gaid
frarular hieracytey 1 he Coayltah P clarvl wyilng
L-upa 4y surtrste. Mo ceactton =43 cbierved nten celly
wEre prelacutaled with prenyltioures (Pluj. tre hierory.
tes retease the Pp0 yystem 1n prevence of LPS or Iyrouan,
hough other suqury d1d not  yhge any effect on the
celbs, Myemucyte Pyvates superaatant (W8] contain "o
$yvlem angd can be activaled by syrotan  gagd LPS.  The
$y30em tecms Lo be ratrevely tensbiive to ryrotan vinge
fU revponds to concentrationy af  atoul ICD"u q/iml
teucetin and snybran 1ryosin 1nhiblitor [verine proteate
InPibitors} shoved  wliuey ectivity, However, (ke
Cytleine pratease tnhibrtorg {W-retylmalemige, Noptyiege
lemide and lodoscetamice)  Increased the rprenolostdase
sctivity (25-30 ). Ihe granubar and sobgranular
haerocyles of P claedl (arry Ppo System  and gerine
Protesve tould be relited with the  activition and
Critelne protease with regulation of the trstem,

1gA HONUCLUMAL ANTIA00ILS.

L X} feenandn, Leyve Oacot, Rlro Curdsiupe, Matdn Fatrl-

cte, n to L. ]., end XTlaines Locllle,
r-;.u..licu‘h Fedtcine OoTarTaent, Taculty of Medlcine

UMAN, Menbco City, Heclco,

With the aln of Inceatigate tha tole of anti- R hlatolyll
€8 Tgh In ¢he Intarfarence vith the sdhealon process In
vitro end o sllu, snit- E.Matolytize sanocionel It vee)
uvaed 1o determine the pagcent ol InhiMftion of MK celly
to E hlstalytlea walitnss vitulant trophorolitee, On thy
athes hand, sherance of trophosoltee to Bajkit sice ond
Gorobtille merfures Jnceandre]l eucoss, wors tacastigerad
to ohe presencs or sbecunte of anti- E. histulylles -nnorh‘
nel lgh. Proltetnory vosults suggests thet '1'5”’." tlo
nal lga, wnlch ba o diwatle 1ga that tacogntted surfecs
telated epltnpes, cun entotlore vith adhesinn sachanle
In vitro snd In allu. Tedieg Into sccount thel smaebl
fe o dy 20 prilesry adquleed by the aval scute, the
dy ol & poselbte prntactive toda of Jgd In thie dlee
meg b teproved with the uthltestlon of wonorlonal ant§-
Lodiss with the propar feutrre,
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Tha faflure 10 qrow H bejaan tn vitio has ~vere
by doatilotad atatlos to e o biolog, med daesres
Joogy ¢ tHam curganicee, o ot oaaesy baran leyaey . In
vt grace, the pteatdal of Deerdinant HEGA tectsalos
G 10 proede eteing of Woteprs by et to be ree
froftot wten tee <" oe g ot e darteral R0 Into Fooold
Lo dte tha grlaty =1y feeg Al daty of Foooll o erjrrias
Porntoter el prea, e pans ter of Use L9 i Antiaen
CE M Bprae sy sl A d guly cliee it thar
hbgtieoqy cader plawey pora F ool credatniieg tesn
e aracta prote e Jacss Aty of te antn pea.

Ne atility ¢ oot 1o teoasgudze the nprada tenial o
B14es s crestiiond By Gt thieg adliticeat cloes In
Muleh thee geier fa fharkod Ly teans Tigtaal teteiators
foven gdas e (0, 10 fnrert Lo tle Jattely clone Y)UIR,
s cti oty [ow the 6% Mla antlgen waa gelpar byt and
fra dieast ot tha boodtl atte Of JOA Lo frashan (lasnld
PRUISY. Ahvec ovsl £11DDisg with e Kbevens Loagant of
NS jobyrecass |, tte Jrectt fe e YIEIE wiy aecloawsd Inm
the et (11 tnd st sare of glasmid pHELE to proakee
plassrds pILIOY ard 10170, with the freett In (ygenite
Crrentaricas, e sttt fve ratare of erprestien ol
e paa an F ooty was bereatzatal by the shallty of the
pPEICEE e dieea Ta e e the antigen: (dage td
teimlnators (lanhtng e cleabirg aile prevent tranca gip-
tico crquratineg foos pronter-actlve soapaciaes () Ue
plamrad,
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Urfrtatandlog realotance to wycntsctectol Intectious
dbevenes togulres {dencilicatlon of antigens s0d agltopad
fontigenlc deveraloarts) viat stisulate crll-eedlated
Jeware vonpooaes.la Lhe study, o LRl-reetrleeed 1 cell
apttepe Lranlioee b thocugh 140 ol the 19-vD protein al
Moruterc duale wen tdertitled Forlphacel Wloot e nys
Tleet celle Tiem tew BLA-UN) patbocts with tuteicolusle

tespertet not anky to ' 19-0] tesuncbliol Trartlon ol
Aotrercuboate tat alen ta tte peptide 1000 A
Boguteteabosteeactive Tooedl ol fenbated tios oru

o tie patients (vroer e maeatlear celty athoeed e

strorgee prolllianattos saug nee Lo (te 1900 protaln)
beeeg bred (e pegttde tofa ontte failed o reconrbie

@ vegattve ootk paptide (realtoee AY gnheaogn BY o
the €3-0i apcotactendal proteds coptlde L3-AY) o
Prgatloe contiul sctigen (ta 1L0a) Tre antigen tergol-
Cloa to gagtide 110 was ah oot be LN restefored Thile
Kl deatsletion wad coolireed selng s (R{-pesttlaned
wptetectertsl T ooell epltoge o0 caepetitor. treve tevsltn
demonptrated that thie spcotactechol cospetitor TRIS AR
contly retiad tre st grn tecognltlon of peptide 1-10.
Tre pecrtde rbasteed vae Aove Jeges tect Inbs apptoach
Py gersitted to Ilentily 0 mpoctactectel peptise
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of vre antigentc apbtops vhittoat allectieg othecs, and
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In the feronusequlation of
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Purdficotton of aaligeny  for  dmesncbiaguusty 1
murdatory to tmprose apeciticity. A rlectroploretic
procedure wat used to separale the dilfe-ent proteiny
vn o laen cravsireps wesvculor flund. 21 bards were
tdentifved: 11 hasing 2 molecular weight abore 60
Kd, sod 10 under KD A,

Amang ke Tae eoleculer weight proteiny a geoun
of lhem wat diluted, «1th molrcular cenbiy beteren
B and V4 K0, atcounttey far atoul (U1 of the totel
protesn content, This group of protesns daey not seen
to be glycusilated, vince they d1d not bind any of
veveral lecting, Freliminary sresulle Indrcste  hat
hypertamgne ralhit terus and tecera) boean vera from
peurocysVicercotie patient, hase vigmificent Tevels
of antihodies sjatnit them. A worq thorough teatustion
of therr polentint wie In Imnyandlagsosiy vy undereay,
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The prolitacetive resparses of peripheral hiood ecnonu-
clear cells and plosva sntidodies ol ten patients with 1y
shotd fever, end norsal Indtvidusle withoat hlstory ol uy
PLald fever or tppbntd lever fraunbietion, vete anslypied
Cvo protelr estiscta of S.

usleg Apen tractione fec
typht. Tractlons tres sach satrect wots sepatated by WY
Folyetrylastde gol siactropluresto, transferaed 1o nitro:
cetfulonr filtern by slectioblntetrg and processes (o ob-
taln Ag-beatirg nltrocallvlose partlcles foe uee In lym-
phocyte culturrs. Although the Indietduad ptodtlerative
Veaperaes vers Neterogeeeous, ve Edenttiled Tlve waln to:
witngente taglons of 1469 D, 3736 MDa, AY-L6 RDa, 1.
Vi rhe eed IA-T1 Bha. 1gG and Bam anidt Jtes sacepelied
et high frequenclae tande ol S0 Wb, Yoane and 10 $ha.
Tne Tgh ontdbodioe secogniied prelavantlelly bands of 8}
9) nba end LB-4) a0,
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Abstract

Several immunization sehedules with I fristolyviica
trophozoites were tested on Balb/e mice inorder to
induce antibiody responses, hothin intestingl
cecretions and in sornnn Mice were innmunized ci-
ther orally, systamicadly o using one of two combi-
nedscheduless the oralroute ollowed by the sy stemic
voute dootpadyy o vive versa, Ioach of the
inununizationschodales oved inthis projectinduced
ancanti-lo fasiohvica antibody pesponse and there
;||;|n-;u\luln'.unlnLuliunln-l\\u'nlln‘inununi/;nlinn
route cinploved and the inmmunoglobulin isatype
induced i the gt Secretory A produaction s
Cavorcd by the oeal adiministation of trophozaites,
whercis mucosal TpGappears to he enhan el by the
aatemic inmunization toute, Both schedoles are
ctiective in the induction of secretory TpAin the put,

Introduction

Al Dt s analecon Goeed by the investion ot Dtam-
oeha livrcbvica v s The establn Tonent of smebhie disease
dep adsaltmately on the catecie of the bt panaette tela-

Goncdpon e et Hlere o snlb contron e ona the
Brolozcad o lovanc o boaland ool antanicbie hu
ioral ot Db waeo ank Lo been dene anc the
el o ol antbe b o b e cdhincacnf s o eell

g Lo ro b plased by e pare ke o
S e e o ever, tode hine thie

das on e clabvaaie
cyade themr ey b et

Pl sk s et Dy e 9 S e S frea e
CAr oy Lo Intontna b D oo st G Wb ten D e
B T ER TIRTITY A T I

I Cootlin Mooz o b Moo b geonnentals Baculiod de
A P YT I B

b A Apat b b e oo N e D

yet higher and carlier levels o lp A appear inorally
immunized mice, When systemic ismunization is
crployed, the increase in antibody levels in the
intestinal uid is stoweramd TpGis the predominant
class, The combined oral/systemic routes ol
immunizationappens to be comparably eflective tor
the induction of Tocal and systemic JeA and 1M
antibody production. However, mice immunized
tirstaonstemicallvand thenlocally prodocemore Ip G
in both compan tments, Combined schedulesinodity
the isotype pattern ol antibody pesponses in serum
and inintestinal searctions wheo compated with
single (oo oral or systemioy schedutes, but they do
notappear tolavor asecrctony gy imune response,
Crel Med Res TY92; 23: pape 6Y)

Ry worbs:s E tolvica e tnaland s crmmnantibody
toesponsess TpGoie NI ad

pole of these antibodics v oas fregquent ieniecions aeens i
the presence of tgde antbody s 1) ind such be e titers
comnetimes compcide swth e acte sbe ob the decase (0
Only isolited reports e nmphcated scranrantibodies the
protection agaisthis deca e of)

Secrctony inmunoslobibne constitnte one ol Tl hnes ol
detene armnsl nucreoreaneae ne sl () fo, the
predotmat immonoslobulm m hman ceceGon appeins o
Dloc b adheston, therefore mtefornre ot o ol deeper
feenee Iy ecroormane e Goo NHhouge ide e presently
Faoee i abont the broloecal rmhicance of the secredony i
e e ponee e b e L to s pecnlate that, s
other syeteme, A s plas anca e colean focal unmunity
avvned L hsdenea oh

o o <ty e ciect ol Jocadand s tenne rontes ol
Dnmundziion tor conbanation of hothy o the appearanee il
the ot pe ol e antbeo T e d e tetedihe sormm and
the e tenad Thnd ob i Balbee mrce for the prescnce ol

Y
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anti-F fnstovirea smtibodies o the TeG, TeNand Te A clisaes
atecsuch immanizanon schedutes: Ghaditionand Kongshavn
have reported that Bally'e miee are genctically suseeptible to
experiiental £ o nca miections, even thougly mice in
ecncral have not been tound to particataby susceptible to this
paraste (H,

Materials and Methods

Microorpanisios, £ fosvrolvnca BNTEIMSS were axeni-
cdlv cubtivatedn Iy ES Smedram ¢ED. Cultires were incu-
bated o 308 Cinnd nophorottes were avested daoring the
focartthimie crovw th phoee They were washed three imes with
cold F9mMN potassinm phosphate butler (PP pH 72 contain-
e 027N sodimm chlorede (NaCh and subsequently centri-
Bneed ac 2000 tor [ at-b Channdresuspended in PP or 0.5
Mosodim hicuboenate solutton (SBS).

inunization Procedures. Groups of ten Batb/e mice
cach were mmnzed aange one of tour ditlerent schedules:
Cronp B ree doses ot ety adniniderad A5 x 10" tophozoi-
s stspeided i 0 2 ml ol SBS ondass L 2 and 9. Group 1
two doses of TS~ 1o nophozoiies sospended in .05 mb ot
PPB npected subcntancousIy (SCy o the tootpad on days |
and S. Group HE three orad doses ¢GRS~ 1O gophozoites) on
dovs B 2und 9 tollowed by teo SCdoses (LA 10" nophosot-
tesr on s Tosned 28 Groap IV two SCdoses (1S x 107
tophozoitesyondians Fand S tollowed by thiree oraldoses (1S
A pophozoncsrandass [ doand 23, Congrolmice toreach
aypernentl sroopere inoculated onthe same days and with
(the s volume, botwithe PPB or SBS as required.

Collection of Serum and Iontestinal Fluid,  Mice were
bled trom the rctroobiial plesassihie sernm was sepatared by
centitbiration sand was stored at =20 Countil processed tor
antihods measnrenont Mice o cronps Fand TEwere sacri-
Beed Thor 30day st the tistunmumzation gad micee from
cronps HEand IV were sacontieed 7 das < atter the Bistimmu-
YA

Flond was collected trom the smadlintestine using amoditicd
vonston ol the mcthod o Bhonetat. €12) The entire infestine
win temoved and atter closine one end, 2 mlof 0,02 M
pliosphate butter sotuton (PBSy ptE 748 was injected into the
enen The wtestine woas conty assaeed gen tmesy and the
esiltire thind v cotlecred matestmbe The Hud wiss then
centitueed ar Touo o 1o 30 a4 O Sapernatint Huids
were collectsdund sos Tan s panomdnbtos (Stema Chemienl,
SU L e, MO UNA o pboor TOoomgamb. ethyvlene
diamicetince e oot D T estenn Cheneal, St Foms,
MO USAYCopd S0 Drand phens meths altons oo
CPNMSE S tenns Clicnoneal, S o, MO TSA) G'opd 100
D weresedded tomdaba proteas e nciv ity e s ture s
sibeeguent by centtues dat oo e, Crale snpera-
Gttt asseparat dand PRISE s addedia kepratioonm
tcmpcratne tor San bally, bose soruneadbonin (BSA)
(S Chenneal, SE T oarg S1OCEISA oS0 plol 200 me/ind)
wits addded and the e <tored at - 200 Coantid used,
Measioement of Xuic b histolytica Aaihod v

Ante Lo deadonc annbo s cacere mcaswed i both seram
and anontestind Hoet b the BUISA ddmigue 08D, nsing

VILLAREALL, MELENDRO, RAMOS, XIMNENEZ

Remove-A-Well Inmnmnolon Hstrips (Oynatech I abortories
Inc., Alexandiin, VA, UISA)L Wells were coated with (0 1
histolvtica HMEIMSS tophozoites saspended in cubonate
bulfer (50 pl 01 M pHEO.0). Stips swere dried under vacunm
conditions atroom temperatne. When ready tor use, the wells
were e avdeated with O 02N PBS plE7.0 added with 055
Tween 20 (Sigma Chemical, St Fouais, MOCUISA) and 0.5
BSA (I'BS-TW-BSA) and winhed twice with PBS-TW. To
block the sites natcovered with ttophozoites, wells were titled
with a 320 solution of BSA o PBS and were incubated
overnightat °Cand witshed again twice with PBS-TW . Wells
were chirged with SOpl o the testsample and were incabated
for 60 min atoom emperatnee. They were washedalterwinds
three tmes with PBS-TW-BS And twice with PBSTW Filty
microliters of anti-mouse TG, TeNand TgA heavy-chain
specilic antibadies coupled to peroxidase (Cappad, MMalvern,
PA, USA) were added at the adeguate dilotion to each sample
and the mixture was incabated atroom emperature tor 6O ein,
The plates were washed as betore and 56 b of the substiate
(10 ml of 0.1 M citite butter, pllES, containing 10 mg
O-phenylencdimine) (Sizma Chemical, St Eouis, MOUSA)
and Sl of o 300 solution of THO were added.

Picliminary studies were andertiken on Hoid and serom
samples fromseverib suceesstully immunizedanimals inorder
to determine optimal dilution for routine assavs. Sevial speci-
men dilutions were tested by ELISAL and semilog plots o the
reciprocate of dilution against absorbance for cacl specimen
were drawn. An extended fincar relation between the aplical
density (Q.D.) values and the logarithm of the sample dilution
was cilenlated. Appropriate dilutions were chosen tiking into
account those lying on the lncar portion of the curves Seram
samples were dituted 17100 o 1ghand TeA and 171000 Tor
TeGo determinations. The TeGy TaMand FgA - class specilic
antibodies were titrted soas o give comparable QD0 values
when reacting with a known amount ol the conresponding
puriticd immunoglobtin (1.

Results are expressed as mean Q.1 valoes of experimental
croups adter subtracting the mean O.D. controb values.

Statixtical Analysis

Statistical analysis was performed by My Erika Pallines of
the Unidad de Computo, Facultad de Medicina, UNAM. Sig-
niticant ditferences between grotps was established by com-
puter-assisted analysis of vinianee The sipniticinee of difter-
ences between means in cach isoty pe stadied was detenmined
by Student tiest when  varianees were homvegencous, and
by Mann-Whitney U test when viniances were hetero-
sencous (15),

Results

Anti-Eohistolytica Antibody Response

All the immunization schedules employed in these experi-
ments induced anti-E lustolviica antibody responses, Control
(i.e.. non-immunized) mice did not reveal anti-FL Instolytica
antibodies i serum or intestinal Hoid,

Svatenie Antibody Responae
On day 14 levels ol cirenlanme e Aantibodies disclosed no
sienificant difterence hetween the bwo immunization rouies
O
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ENUSTOLYTICA LOCAL AND SYSTEMIC ANTIBODY RESPONSE n
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Figure 1. Sera from immunized Balb/c mice were tested for
anti-£. histolytica antibodies of 1gG, IghM and IgA classes using
the ELISA technique as described in KMaterials and Methods.
Values are the mean of Q.0 at 490 nm + the standard error of
th- mean (SERY) of three sepa ate experiments.,

torad or SOV However, at that point of time, the SC route wis
morecttedtive than the ol route ininducing anti-F2 histolytica
antibodies of the TeGiand TeN chisses (p <0.001) (Fgure 1),
The anti-F ol nca antibodies induced by oral immuniza-
tonappeared Later inserum and, by day 30, the [g A antibody
fevels in this group were signiticantly higher (p <0.0001) than
i the SCammuntzed noce,

Comparing the tvo combined scheduales of immunization, it
wisobserved that cothwere ettective in the induction of serum
oG dentand fe A Teh devels appeared to be favored by such
cambined schedule s, as compared o the single schedules (e,
oral o SCyand e SCrorl mgnunization schedules specili-
cadly appeared o andnce Invher levels o 1gGop <0.005) and
Te A antibodies (< O 05y Inerms of amount o serwn anti-£.
Iviolvica antibodies. thie TeGr clins was the most abundant,
anee sernm difutions wsed e the FELISA test were tenfold
Faewer 100 than those used tor Tedand TgA (107) detection
renee 1

Local Anubody Response

At the mestinab level scembicant difterences were ohaenved
betseen the ordhy and SCimmunized mice atday Bhatter the
fistimnanization. oA s the dleadin unmunoglobulinin the
ol restad mice whiencompared wath the systemically (50)
pnmuntzod sanalswhere TeMwas i the predominant
Classtp <0005 thme

O the other b onday 30 alter tie st imnunizzation, a
chanee e predomanee of mmmuonoglobuline cliss wiis
observed ToMand Te A annbody responses were signiticantly
hiehe:s i the ol sroup o the SC eroap (p <00 D) thicure
29 v hereas the SCroute of nomunizatonapperared o bemore
ctiective thanthe oraltoute L he inducton ol anti-amebic TeG
(p Loy e 2y

Combined imnmanization schedules were equally effective
in the indncton ot TSt and ToA oty pes, although the SC/oral
schedie mdaced Tl Tevels of TeGrin the itestinal Huid
than the orl/SC schiedale g <00,
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Figure 2. Intestinal fluid from immunized Balb/c mice were
tested for anti-E. histolytica antibodies of 1gG, Igh and 1gA
classes using the ELISA technique as described in taterals
andMethods, Values arethe mean ol O.D. at 430 nm + the SEM
of three separate experiments.

Discussion

Oral, subcutancous or combined schedules of imimunization
of Balb/c mice with £ Instolhvnca INMEIMSS trophozoites
induce antibody production in both serum and inintestingl
secretions.

‘There is a correlation between the route of immunizition
cmploved and the isotypes of the antibodies in the gut. 1gA
production at local level is tavored by the oral admimistiation
of trophozoites, while Tocal TeGoappears to be tasored by
systemic immunization (hguies Tand 2) Fven though hoth
schedules are effective Tor the induction of TeA antbadies in
the gut, higher levels ol this class appear calier i orally
immunized mice than in SC immunized mice tHigare 2),
Although the appearance ot circulating antinmebic antibadies
is considered o be i conseqguence ol atissue invastor Chioy s
isapparently notarequisite forthe induction ol alocalantibods
response (17). In the present study mice were imntunized
intragastrically with axenically cultivated nophozones e hich
is not the intective torm ol tis pacasite). Thos atappeirs
possible to induce circulating intiamebic antihodies using the
oral route of immunizanon and i the absence of antestinal
tissue invasion. as trophozoites suspended e SBS Jose their
viability inamatier of minutes €18),

Intestinal antibodies e focally produced tollowing onal
inmunization schedules (19 T is possible that a gradual
systemic immune stimulation occursas aesultol e etion of
antibody-fonming cells to the diaining lvnplynodes. o due o
the absorption of soluble antizen into the circulanon €20, 2h
Inrats, a sonicate of £ bl nca inocukaed muapentoncidly
arevendirectlyintothe Peyer’ s patches leadstothe appearance
of . hestohnca antibody-tonming celts, istin the splecivand
onldy later in the intestinal mucosa €22)

The systemic toute o nnmumzation also appeared 1o be
ctective inthe induction ot antibodies both i sermmand i the
intestinal secretions. 1ean be clanmed that antibodies in the
intestinal Huid may derive trom serm. as saegested by other

o
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models (20, In such cases, however, seram and intestinal
levels of the respective classes usually conelate, and this wis
not the case i our sty (Fienves L and 2).

The optimal method Tor inducing o specitic mucosal secre-
tory T A tesponse thus remains to be defined. A cential issue
i the relative clhicaey ol parentenal vs, mucosal toutes of
innumization. Loeal mmunization fvors the stimalation of
le A Beclprecursors insubmucosal lymphoid tollicles, where
aoch cells e abundant anyhow (240 fn contrast, and cven
though systemic immunization (- or the combined [ocalund
systenmie innnunizaiion schedule (25) appear to evoke
cthicient mucosil T\ esponse, some weports chum that the
svaleiic route s metectise €20), or may even be suppiessive
ol an TeA mucosal response (27).

Our tesulis using the teo combined toutes of immunization
demonstate that both sehiedules (oral/SCand SClorat) are
clicctive Tor the indudton ol systenric and secretory TeA Gand
TeMyantibody predoction nterestinely. mice immunized st
syatemicatly and then focally Gueorally), produce more LGy
in both compartiments, The systemic tomte wis nol found to be
suppressive i ont medels et the oralroate proved to be the
better one o udoee TeA ata focal level,

Combined tontes of munzation may modity the pattern
ol inmumortobuhn responses meoscrume and i intestinal
weetetions when compared with the sigede routes at corre-
spondine tines (Frewes Tand ) [However, combined sched-
nles do notappean to Livorosearetony [ e iesponse
i the vatwhen compared with the oral route schedale alone.
These obsenyations s be mportant in dessgning the best
anmnization sehiedule o mprove secretory leA antibody
responses i nnice. Py, cration s o be exercised betore
exttapolating these resalts (o other animal species, as they
ny e diftarent mnmunological bekavior towards this
protozoan.
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