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1.EXECUTIVE SUMMARY
 

The main objetive of this project has been to investigate the role of the secretory 

immune response in amebiasis, a parasitic disease acquired through the oral route that causes 

infection without symltomatology in 9 0 % percent of the infected individuals, however, 10% 

of them develop intestinal or extraintestinal invasive forms of the disease. 

In search for the original objetives we produced monoclonal anti-E.-hislolypica IgA 

antibodies, flusing Sp2 mouse myeloma cells and lymphoid cells from spleen or Peyer's 

patches from intragastrically immunized Balb/c mice. For the immunization procedure 

axenically cultured A.hi.ioly'lica IINl:IMSS were added with secretory immune response 

adjuvants (mu ramyl dipeptide or cholera toxin). IgA hybridomaspecific for EJ.hislolyfica 

were selected, cloned and characterized. 

On the other hand, biological characterization was performed. For this purpose, two 

specific clones were selected: F IP 1D4, F 1Pl D5 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 lA'.histolyfica 

trophozoites to target cells in the host intestine is the first of three consecutive steps 

(adhesion, cytolitic effect and phagocytosis) involved in the invasion of colonic tissues, one 

of the main effects of' an effective secretory antibody response must be the inhibition of the 

first most important step in colonizing the intestinal n'iucosa (adhesion). To test the 

participation of IgA in the inhibition of trophozoite adherence to target cells we tested two 

approaches: inhibition of l'i.s/olyica adherence to HT-29 human colonic adenocarcinoma 

cells or to MIDCK dog epithelial kidney cells. In situ experiments were also performed using 

the intestinal mucosa fiom mouse or gerbils (At'riones wiguiculatlts) as targets since both 

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



and in situ) monoclonal IgA inhibited the adhesion process. However, studies to test the 

participation of IgA anti-l'.histolytica in the establishment of extraintestinal lesions (amebic 

liver abscess) in hansters 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 phehtomenon was explored using spleen, 

mesenteric nodules or Peyer's patches lymphoid cells, however, the presence of anti

l.histolyica IgA monoclonal antibodies in the ini itro lymphoid cell-trophozoite 

interaction, both from immu,ne and non-immune mice, was not determinant for the 

trophozoite cytolysis in the in vitro ADCC model. 

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

line of defense in the mucosal immune system. 

2. RESEARCH OBJETIVES 

One of the aspects that was escarcely investigated until the 90's is the role of the 

secretory immune response in the E.hislolyica 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 field. 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 eflorts 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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complication of the invasive intestinal amebic infection, it is important to learn first about 

mechanisns 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 are a central point in the design of vaccines for a 

number of different infectious diseases for which the point of enatry 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 lCsions in human amebiasis (16,17,18). Due to the high difficulty involved in 

reproducing previously published disease models, we only obtained consistent results in the 

highly reproducible aniebic liver abscess model. 



Regarding the financial support for the present project, it must be said that other 

research 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 1'.histolylicy monoclonal production. 

In previous reports (19) we found that immunization of Balb/c mice with 

:.hislollica trophozoites using the oral route, induces a local and systemic anti-arneba 

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 E-histolyica trophozoite 

membrane extract antigen (500 mag), in the presence of muramyl dipeptide (MDP) (100[ig) 

administered in 3 doses on consecutive days, repeated 15 days later and then 

intraperitoneally (IP) inoculated (100 pg of antigen) 16 and 32 days after 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 106 trophozoites plus 20 pg of CT. Mice that responded 

successftilly 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 (PP3) or spleen cells (ratio 5:1). Fusion and 

clonation of hybrids were performed as previously described (20). The hybridization with PP 

cells from Ml)!D immunized mice,, produced five IgA-and one IgG-secreting hybridoma. 

Fusion with P1 cells from mice immunized with CT produced seven IgA and two lgG 

parental hybrids. Unfortunately, fusion with spleen lymphoid cells did not produce anti

ameba secreting hybrids. Results of the hybrid production are shown in Fable 23After 



clonation we selected 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 inmmnofluorescence studies were performed with antibodies produced 

by FlPID4 and FIPiD5 clones, which are specific clones with IgA isotype. For this 

purpose, 48 h cultured axenic E.histolytica HMI-IMSS trophozoites (21) (2 x 105) were 

mixed with 250 pl of monoclonal dilution, incubated (4'C, 30 min) and washed (200g, 15 

min/4 0 C) with 0.02 M phosphate buffier (PBS) p11 7.4. Anti-mouse IgA ca-chain specific 

antibody conjugated fluoresceine (1:40) was used to reveal the antigen-antibody reaction. 

The pellet was washed as before and then fixed vitih a 4% formaldehyde solution. Some of 

the assays perflormed allowed cal) formation (Fig. 1). 

Western blot was performed as originally described (21,22). Monoclonal antibody 

F1P1D4 recognized a doublet of approximately 200 KDa, FIPID5 monoclonal IgA 

recognized two molecules, of 60KDa and 30KI)a (Fig. 2). Affinity chromatographic 

purification of F IPID5 monoclonal antibody (sepharose-anti-mouse IgA) under non

reacing and reducing conditions suggest that this monoclonal is secreted in dimeric form 

(Fig.3). 

Antibodies produced by clones F IP ID4 and FlPID5 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 (IEig2). 

Etttintnoea histoiyfica A)HiERENCE: INIIBITION BY IgA MONOCLONAL 

ANTIBOI) ES. 

This part of the project was perforied in two diffierent systems. For the in vilr 

assay we used E.isloly),ica HM I:IMSS trophozoites and as target cells the (log MDCK cell 



line and the adenocarcinonma human cell line 1T-29. In both cases, target cells and 

trophozoites tbrmed rosettes due to the multiple adhesion molecules on the surface of both 

types of cells (target and trophozoites). This approach is fiequently used to test the 

characteristics of the Ehistolyticaadherence process, which is the first step to occur leading 

to tissue damage. 

Based on this fact we intended to inhiuit the adhesion of trophozoites to the target 

cells with the IgA monoclonal antibodies (Fig. 4). 

We used two anti-l.histolytica specific monoclonal IgA antibodies and one anti

ameba monoclonal IgA antibody, we also included two non-related IgA monoclonals 

(MOPC-3 15 and TPCI 15) as controls. Results show that inhibition of adherence due to the 

presence of' anti-l'.histol',ictaantibodies is grater (Table 5) than inhibition by non-specific 

nonanti-ameba monoclonal antibodies (Table 56. The analysis of these results suggest that 

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 easily contribute to the interaction with 

trophozoite surface molecules however, specific ligands seem to be tie major targets for the 

inhibition of adherence between trophozoites and tile epithelial cells. 

Once the in vitro model was tested,we examined the inhibition capacity of the same 

IgA-anti-I.histolyt/ictt monoclonal antibodies in the i/ situ system. For this purpose, gerbil 

and mouse intestinal Mucosa was selected as taiget tissue since these animals show 

differences inl genetic suceptibility to E.hisiolvlica inflection. In this case E.histolyica 

HMI: IMSS trophozoites were radiolabeled (3HIl-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-I,.histolvica IgA 

antibodies inhibited the adherence of trophozoites to the intestinal mucosa. No important 

apparent differences were detected in the two anirial species (23,24). 



STUDY OF TIlE ROLE ANTI-E.histolytica IgA ANTIBODIES IN TIlE 

ESTABLISHMENT OF HIEPATIC AMEBIASIS IN TIlE HAMSTER MODEL. 

The hamster model of amebic infection is among the most reproducible animal 

models of infection by E.hisiolyica. In this case we used hansters wighing 90g, previously 

anesthetized (Ketalar) for surgery, and inoculated theem weith 2 x 105 trophozoites in 0.1 ml 

of Tyl-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-E.hisolyicamonoclonal IgA 

is not modified, since the inoculated hamsters developed amebic liver abscess with the same 

characteristics in size and in anatomopathology of hepatic damage as in control animals 

inoculated with tin-treated trophozoites. 

The same experiment was performed with trophozoites suspended in 90 tg of 

monoclonal solution in TYI-S-33 culture medium. Once again the development of amebic 

liver abscess was not modified (Table 8). These results suggest that the presence of
 

circulating IgA is not a limiting factor for the establishment ofE.h1istoltica trophozoites and
 

for the development of extraintestinal amebic lesions.
 

IgA ANTIlBODY I)EPENDENT CELL MEDIATED CYTOTOXICITY (ADCC)
 

AGAIN ST Entamoeba histo.,tic(l. 

ADCC is recognized as one of the immune mechanisms involved in the elimination of 

parasites, bacteria or viruses. However, it has not been extensively studied in the intestinal 

infections, by protozoa One of the eflcts attributable to secretory IgA is its participation in 

the ADCC miechanisins in the intestine (25,26). 

In the present project, the eect of anti-E.histolytica monoclonal antibodies in the 

ADCC response against trophozoites vas studied. For this purpose, axenically cultured 

FEhisioly'tica IIM 1: INISS trophozoites (27) were incubated with lymphoid cells from spleen, 



Peyer's patches or mesenteric nodules firom immunized and non-inmlunized mice in the 

presence or absence of anti-L.histolylicu monoclonal antibodies and the proper controls. 

Results indicate that the anti-l.histolylica monoclonal IgA tested, seems not to play 

an important role in the ADCC phenomenon, however, the immune intestinal fluid from 

orally immunizcd mice and the lymphoid cells from PP and MN showed a cytotoxic effect on 

E.hislolyica trophozoites. On the other hand, serum anti-ameba antibodies in conjunction 

with spleen lymphoid cells from imnmunized mice also showed a clear but lower cytotoxic 

effect. Results are shown inTables 9,10 AND 11. 

The failure to obtain cytotoxic effects on l.histolyica trophozoites with anti-

Ehisoljtica 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-Fi.hisiolyica IgA antibodies (data not 

shown), in conjunction with lymphoid cells firom 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 F.hiuolicat elimination which could operate at intestinal level. lowever, much has to 

be learned in this respect, specially concerning the possible relevance that these experiments 

could have in vio. 

In sumiary, the role of anti-E.histolytica IgA 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 amnebic 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 inflorm about this at present. 



However, tile development of this scientific project has allowed us first, to acquire 

the necessary expertise in the elaborated discipline of hybridization of iunune 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 (see 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. 

-Xim6nez Cecilia, Morin Patricia, Ramos Fernando, Leyva Oscar y Melendro El. Specific
 

anti E.histolviica 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 El, and
 

Xim6nez Cecilia. E.histolylica Adherence: Inhibition by IgA monoclonal antibodies. 7th
 

International Congress of Mucosal Immunology August 16 to 20, Prague, Czechoslovakia,
 

1992.
 

- Xim6nez Cecilia, Morfn Patricia, Ramos Fernando, Leyva Oscar y Melendro El. Specific
 

anti-I.histolyica JgA monoclonal antibodies. II Encuentro Hispanoamericano de
 

Parasitologia, March, 1992 Mexico, D.F.
 



- O.Leyva, G.Rico, F. Ramos, P.Mordn, El: Melendro, and C. Xinnez. Inhibition of 

Adhesion Process Mediated by Anti-Ewtunoeba hislolyica Specific Monoclonal IgA 

Antibodies. XII Seminar on Anebiasis, November 1992 Mexico D.F. 

-0. Leyva, G. Rico, F. Ramos, P. Morn, El Melendro, and C. Xim6nez E.histolytica 

adherence: Inhibition by IgA monoclonal antibodies VII PAABS International Congress of 

Biochemistry, Ixtapa, Zih,. October 1992. 

- Ramos F., Leyva 0. Rico G. Morn P. Melendro El. and Xinm6nez C. If1.histolytica 

Adherence: Inhibition by IgA Monoclonal antibodies. XIX Congress of The Mexican 

Biochemical Society, Ixtapa, M6xico,.September 1992. 

- Alvarado A, Morin P, Drago E, Gonzilez E. Ramos F, Melendro El, Xim6nez C. IgA 

antibody dependent cell-mediated cytotoxicity against E.histolylica 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, hybridonla production, separation techniques for lymphoid cells from gut

associated lymphoid tissue, imnmunoenzymatic techniques for antigen or antibody 

characterization, macromolecule purification techniques, manipulation techniques for oral, 

intragastric, and intraperitoneal immunization of experimental animals, production of amebic 

liver abscess in hamsters and gerbils through intraportal inoculation of trophozoites , and 

others. 

On the other hand, we determined that, at least in the experimental models of 

invasive amebic disease (ALA), the presence of IgA in serum, seems not to be a limiting step 

for the establishment of ameba trophozoites in the liver. However, all results obtained point 

to the participation of IgA in the first stages or 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 Ximnez C. Local and Systemic antibody 

response in Balb/c mice immunized with FL.hisioly'ica trophozoites. Archives of Medical 

Research, 23:69-72, 1992. 

-Leyva 0, Rico G,Ramos F, MorAn 1), Melendro El. and Xim6nez C. Inhibition of THE 

adhesion process mediated by anti-EIcamoeba histolyti( specific monoclonal IgA 

antibodies. Archives of Medical Rcsearch 23: 227-229, 1992. 

-Leyva 0, Rico G, Ramos F, Morin 1P, Melendro El, and Xim6nez C. E.histolylica 

adherence: Inhibition by IgA monoclonal - tibodies In: Recent advances in Mucosal 

Immunology. 'art A. McGhee J, Mestuby J, Tlaskalova 1-1, Sterzl J Ed Plenum Presblishing 

Corporation. pp 681-683, 1995. 

-Ximdnez C. Nlorin Pl.Ramos F., Leyva 0. and Melendro El. Specific anti-l,.hisiolyica IgA 

monoclonal mntibodies In: Rtecent Advances in Mucosal hImunology. McGhee J, Mestecky 

J, Ilaskalova, Sterzl J. ld. Pleuml. lublishing Co., Part. A. Pg. 681-683,1995. 

-G6mez A, Leyva 0, Martinez MC, Garduio G, Ramos F, Morin P, Melendro El, Muiioz 

0, Ximdnez C. I'roliilerative study of Entnamoeba dip.slar infection in a cohort of pregnant 

women and their infiants: cpi~deniological findings and their relationship to systemic immtc 

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



Ma':uscripts in prepar-Ition.
 

-Alvarado A. Moruin 1), Drago E, Gonzhlez R, Ramos F, Melendro El, Xim6nez C. IgA
 

Antibody dependent cell mediated cytotoxicity against E' hislolytca trophozoites. (sent for
 

publication) Arch.. Med..
 

-Ramos, F. Gonz~flez E, lNrez-Ramayo R, Alvarado A, Mordi. P, Melendro El, Xim6nez C.
 

Intestinal absorption of lK. di.%ar antigen: Alternative paths of systemic immunization.(in
 

preparation).
 

Graduated students under the project.
 

- Givia Sosa 1992. Chemistry Sciences
 

-Enrique Gonzilez Rivas 1993, Biology
 

-Patricia Nlori Silva NI) 199-1, 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 l)ermatology Center, University of Guadalajara, Jalisco,. Mexico 

(production of' monoclonal antibodies and hybridization thechniques for IgA monoclonal 

production). 

-One MSc. student from the University of Merida, Venezuela. (Isolation of lymphoid cells 

from gut-Issociated lymphoid tissue GAL'). 

-One NlSc student form the Autonomi'ious Metropolitan University (UAM), Mexico City 

Trained in ('hmracterization of (;iardia hwmbha surface molecules associated with the 

cellular immune iesponse in the experimental intection of' gerbils. h Vil'to stinulation of 

lymphoid cells fiom Peycr's patches, mesenteric nodules and spleen with diflerent antigenic 

fractions o'(;.la /)lhi 



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 E.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 

patients (symptomatic), patients with anebic 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 

INI1: IMSS antigen. 

b) This project is presently in process lead and it has lead us to a simultaneous study 

of the pathogenic characteristics of .histolyica 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, hImunologist and Molecular 

Biologists. Wc have obtained interesting results, some of which will be published soon. 

c) Tihe third anid most important alternative research line derived from this project, is 

the molecular characterization of the proteins recognized by our monoclonals, spxcifically 

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

E.himolic IM 



project has begun with the collaboration of other research groups working inMolecular 

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.histo/ytica 

ANTIBODIES 

ANTIBODY CLASSSCHEDULEGROUP 
IgG IgA 

1 21G-MDP + 21P 0.370 0.435
 

2 21P+ 1 IG-TC 0.705 1.150
 

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



TABLA 2
 

IMMUNIZATION SCHEDULE AND SERUM ANTI- E.histolytica 
ANTIBODIES 

GROUP SCHEDULE ANTIBODY CLASS 

IgG IgA 

1 21G-MDP + 21P 0.850 1.150 

2 21P+ 1 IG-TC 0.750 1.500 

ELISA of sera used for fusion. Values correspond to the meanO.D. at 490 nm minus control values 

3 lg-MDP doses were administered on consecutive days. 

P\_
 



TABLA 3
 
ANTI-AMEBA HYBRlDOMA PRODUCTION 

AN-FI-AMEBA 
ANTIBODY
 

IMMUNIZATION CELL WELLS 
SCHEDULE SOURCE EXAMINED IgG IgA 

21G-MDP + 21P PP 118 1 5 
SPLEEN 98 0 0 

21P + IG-TC PP 130 2 7 

SPLEEN 103 0 0 

Non IgM producing hybridomas were obtained 



TABLA 4
 
SPECIFICITY OF ANTI- E.histolytica MONOCLONAL ANTIBODIES 

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

F1 P1 D4 IgA 0.86 0.93 0.09 0.08 

F1 P1 D5 IgA 0.42 0.42 0.08 0.06 

F1P2D5 IgA 0.48 0.60 0.10 0.09 

F1P1G10 Iga 0.42 0.37 0.09 0.09 

F1G1F2 IgG 0.35 0.36 0.04 0.06 

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



TABLE 5
 
INHIBITION OF E.histolylica ADHERENCE TO MDCK OR HT-29 CELL LINEa 

b 

ADHERENCE INHIBITION(%) ADHERENCE (%) 

MDCK 80 

SP2/0-Ag 14 76 16
 

F1P1D4 31 62
 

F1P1D5 13 85
 

HYPERIMMUNE 0 100
 

SERUM
 

HT-29 90 -


SERUM
 

SP2/0-AG 14 87 13
 

F1P1D4 3 97
 

F1P1D5 33 64
 

HYPERIMMUNE 36 60
 

a. 	Three different experiments were performed using a cell/trophozoites ratio of 20/1. Anti-" .histolytica 

IgA monoclonal antibodies (F1 P1 D4, F1 P1 D5) 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
 
a 

INHIBITION OFE.his/olylica ADHERENCE TO MDCK OR HT-29 CELL LINE 
b

ADHERENCE INHIBITION (%)ADHERENCECELL LINE ANTIBODY (%) ADHERENCE(% 

85 -MDCK 

SP2/O-Ag 14 87 0
 

H1OB6F6 39 53
 

MOPC 315 85 0
 

TPC 15 80 5
 

HIPERIMMUNE 0 100
 

SERUM
 

88 	 HT-29 


SP2/0-aG 14 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 0B6F6)
 

or non-related IgA ,mice monoclonal antibodies (MOPC31 5, TPC1 5)
 

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

_N 



TABLE 7
 
INHIBITION OF E.h/sto/ytia ADHERENCE TO FIXED MICE OR GERBILS COLONIC MUCOSA 

INHIBITION OF ADHERENCE (%) 

A N T I B 0 D Y 
a c

ASCITIC F1 b HYPERIMMUNE
FLUID SERUM 

BALB/c 

M!CE 40 49 74 

GERBILS - 41 67 48 

a. Ascitic f rod Lh rmice inoculated with 2.5 x 10 Sp2 0-Ag 14 myeloma cells, precipited;-i"m Ba c 


.'tn a sa -trec sulphate solution (50%5 V-V) and dialyzed againts PBS 0.02M pH
amcni'm 7.4. 90 pg of 
, 'Drot ic 6 PBS .erei ..,sed ;n each experiment.

b. Affinity purfe3 .'E/isto//ta moncconal IgA antbodies were adjusted to 90 pg of PBS. 

c. 500 pl of serum from Balb c mice inoculated v.ith Ehisto/ytica HM1 :IMSS 



TABLE 8
 
EFFECT OF ANTI-AMEBA IgA MONOCLONAL ANTIBODY 

IN AMEBIC LIVER ABSCESS 

HM1 :IMSS trophozoites bE.histolytica 

a 	 c c 

Groups of inoculated Non treated TPC 15 F1 P1 D4 
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 Ehisto/ytica 
monoclonal antibody 

d. 	 Values are expressed as % of hamsters with macroscopically evident amebic liver abscess. 



TABLE 9
 
CYTOTOXIC EFFECT OF SERUM OR INTESTINAL FLUID ON ' 

EHI/STOL YT/CA TROPHOZOITES 

IgA d 
Monoclonal 
Antibodies 

C 	 c 

Serum 	 Intestinal Fluid TPC1b F1 P1 D4 

% of Death bTrophDeate b Preimmune Immune Pre-immune Immune3.5 6.12 16.5 	 15 10.73 13.12b 

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) E1#isto/ytica 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 FlP1D4 is a mice anti-Ehistolytica IgA
 
monoclonal antibody
 



TABLE 11
 
AMEBICIDAL 

IMMUNIZED 

ACTIVITY 

MICE IN 

OF 

THE 

LYMPHOID 

PRESENCE 

CELLS FROM E.histo/ytica 
a 

OF SPECIFIC ANTIBODIES 

LYMPHOID CELLS C 

b PEYER'S MESENTERICANTIBODIESb SPLEENPACENOUSPATCHES NODULES 

0 0 0 

Preimmune serum 0 16.6 2 

Immune serum 42 ND 27 

F1P1D4 15 16 29 

TPC1 5 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 1:1 0 

b.Fi P1 D4 is anti Ehisto/yticalgAmonoclonal antibody, TPC1 5 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 expressed 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-Ag14 ascitis fluid. Inhibition of rosette 
formation with F1P1D4 (C) and F1PID5 (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 



A B C D EII 	 I I I
_ 

200 	 " 

116 	 

/"-'I-...
 
56 -=ll 

45 

F~g.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. 



Fig- 1. Immunofluorescence 
of E. histolyticaphozoites HMI-IMSSwith monocional tro-IgA antibodynes F!PID4 from clo(A), FIP1D5determinants (B); capping of surfacein presence of monoclonal antibodiesF1P1D4 (C) and F1P1D5 (D). 
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Abstract 
AdhesionoftrophozoltestotargetcellslnthehostIntestne 
is the first of three consecutive steps (adherence, cytolytic 
effectandphagocyt.sls)InvolvedlntheInvasionofcolonic 
tissue by F. histol)'tica. To investIgate the possible particl-
patlhn of the local secretory nintune response In the 
Interference with this early host-parasite relationship, we 
produced IgA monoclonal anti-E. histolyticaantibodies to 
test their capacity for blocking the adhesion process In 
vitro (MDCK and 11T-29 cell lines) and in situ (colonic 

Introduction 

Even though the mechanisms by which trophozoites ofE.histolytica 
produce tissue damage in the intestinal mucosa still remain unclear, 
three consecutive steps are involved in the invasion by these protozoa: 
adhesion of ameba to target cells, contact cytolytic effect and phago-
cytosis (1). 

Adhesion of trophozoites to target cells and to the extracellular 
matrix seems to be a prerequisite for the cytolytic and phagocytosis 
processes (2,3). The secretory inunune response in ainebiasis has not 
been sufficiently explored; however, it is possible that secretory IgA 
exerts a protective role interfering with some of the mechanisms 
associated with amiebic virulence. To explore the role of IgA in the 
inhibition of adherence of E.histolytica trophozoites to MDCK and 
IiT-29 cells in vitro, and to cecal mucosa from Balb/c mice and gerbils 
(Merionesunguiculatus), specific monoclonal anti-E histolytica IgA 
was produced and tested for its capacity to inhibit the adherence of 
trophozoites. 

Materials and Methods 

Anti-l. histolytica ,nonoclonallgA. IgA from clones flIPID4 and 
f!PI )5 produced by hybridization of SP2/0 Ag 14 mouse mycloma 
cells and Pleyer's patches lymphoid cells from immune Balb/c mice 
were used for the inhibition of adherence of E histolytica IIM 1 ISS 
trophozoites to epithelial cell (MI)CK and IIT-29) assays. Controls 
included SI,2/0 Ag 14 ascitic fluid and anti-anebic hyperinimune sera 
from Balb/c nice. 

Lpithelialcell cultures. MIXCK cells were kindly donated by Dr. 
G.Ortega, maintained and cultured in l)ulbccco's modified Eagle's 
medium (D[)IM) (GIBCO DRI., Grand Island, NY, USA) added 

"lmiswork was suppurted by the Agency or lmntcrnatioual D)evelo)mient (AID), 
Washingon, IX', USA through the giant No. 936-5542-02-5239.130. 

mucosa from Balb/c mice and gerbils). Results demon
strate that the monoclonal antibodies tested Inhibited 
trophozoite adherence both In vitro and in situ. This 
suggests that the local antibody response may play an 
Important role in protection against the invasive process 
in Intestinal emeblasis. 
KEY WORDS: Entamoeba histolytica, IgA monoconal anti
body, MDCK cell line, 1T-29 cell line, Colonic mucosa, 
Trophozoite adherence. 

with 800 UI of insulin. tHT-29 human colonic adenocarcinoma cell 
line was donated by Dr. J.Torres and routinely cultured in DMEM. 
Both MDCK and IIT-29 cells were cultured in the presence of 10% 
decomplemented fetal bovine serum (GIBCO BRL), 1% non-ess
tial amino acids, 100 U/ml penicillin, 100 pg/ml streptomycin and I 
pg/ml amphotericin B. Cultures were incubated at 37°C in a 95% air 
5% CO 2 mixture. 

CultivationandradiolabelingofE.histolyticatrophozoites. Ae& 
cally cultured E. histolytica trophozoites strain tMI:IMSS woe 
cultured in TYI-S-33 medium (4) at36.8°C and harvested after 43 . 
Trophozoites (106) were suspended in 4 ml of medium in 15 ml sterile 
tubes to which 20 pCi of 3|-thymidine (20 Ci/mMol) (New England 
Nuclear Corp., Boston, MA) were added. Tubes were incubated at 
36.8°C for 24 h. After this, trophozoites were washed with fresh 
medium and suspended in it for 2 hto decrease the spontaneousrelease 
of radioactive label (5). 

Inhibition of adherence oftrophozoites to epithelial cells. Adher
ence of E.histolytica IIMI:IMSS to MDCK or to IIT-29 cells we 
studied by rosette formation as previously described (6). Trophozol
tes were harvested at the logarithmic growth phase and centrifugeq 
(200 x g for 5 min atW4C), the pellet was resuspended in DMEM at 10' 
cells/ml. Specific monoclonal IgA were added (1Opg) and ncubatd 
(30 min,4°C). Trophozoites were washed twice with fresh medium 
without serum. MDCKor177-29cells(2x 10) and previouslytreate 
trophozoites (104) were suspended in I ml of supplemented medium, 
centrifuged (150 x g, 5 min) and incubated (4°C, 2 h). After 
incubuition, 0.8 ml of the supematant was removed and the tjjbes won 
gently stirred to homogenize the cell suspension. Percentage of 
ameba with three or more epithelial cells attached wee calculated. 
Controls were included with trophozoites opsoized with Sp2/0 Ag
14, ascitic fluid or anti-ameba hyperimmune mouse serum (1:10). 

Adherence of IH.thymidine-labeledtmphozoltes to colonic nu. 
cosa. The cecum was removed from previously anesthetized (Ketalm) 
Balb/c mice and gerbils, and washed with 0.02 M phosphate buffered 
saline pl 7.4 (PBS) to eliminate fecal debris,cut in 3minaections and 

21 



228 

previously described (5). 

A .W.7. R e s u lts1.0 

I * Inhibition of I'. histolytica-ro'ihozoite adlurence to epithelial'a 

cells in vitro. hllieinhib)ition of adherence ofF. )iistolvtica1IN I :IMSS 

MIX!K or 111-29 cells in vitro, in the presence or4,trophozoites to 
absence of IgA-monoclonal antibodies, shows that these reagents 

A 

% w",,i -IInhibition 

*. '""'". "" 

.igure I. (A) Il5L'lt: lrnmiation with E. histol tu aII.M I:I. ISStrtphozoites 
and i1If.29 cels; (t)in the pieseneof SI'210Ag- 1asciiicfluid; (() mIibittoin 
of rowlte foinialtion with 1: ID114 and (I)) 1:1111)5 aInti-'. hi.tolytica 
IiIoIIocloiial IgA. 

fixed in IBS containilg .1 glotiraldchyde (24 I, V'). The tissue 

%%aS placeL iII a plastic tube in TYI nedium withiot serun. II

thyin idiie labeled tropho zi ites were added to the test tube and 

incubated (31 (', 30 t1tin). 10 study the relevance ofiminoclontal anti

1,'. hi.tolviia IgA in the inhiibition (if adherence of labeled itophzooi-

tcto colonin iuclsa, ttlhioitcs ycie iiculaited (3T C, 3(0 tin) ill 

IgAl carefully resuspeided,the piesetice (ofthe difltciinttlii.iI 
olotic tissue scctiins and thli icubatcd at 34' fort)0placed oii the 

min. Tki.sue sections %%ere reitioved flll the test tutie, vashed ill 1.5 

FYIlineditiil t witho ut sc iiii J.ipI1la'cidi t7ilscintillation fluiditi if 
in 10 il vials. Percent of adhoetit alIc1i3as l; calulatCl Is 

lable 1. lnhibitiii i E. hloi ta AdheLti¢ce lo MII)('K 

Or It1-29 ('ell L~inie 

('elI tie Anlikdiy 
(7) 

Adhc'nce 
ailtcrete ( ,,) 

lhiibilion 

NIIX'K lit 

SI'2/0-A; .I 76 16 
:1ID11). 31 62 

FI'115 13 85 
0 100Ily.eriimue 

serutii 

9011"I1-29 

SN/0-Atg14 87 .3 
3 971:11,110.4 

FII)1115 33 64 
I per'1liiulie 36 60 

__ _lll_ _ _ _ 

Affitiy puified atili-F. hi.10,)ilea 111111liinal IgA (F1 I'I)-I and 1FIPlI)5) 

were used at a prolein contentratioi (if 100 pg/til. A.citic fluid from Balls 
pre it'i l with saliraleullitce inloculated with S, 211/At - Io tells, '',iiusty 

ihaitlli .(,NII) So, stoltitlll (5014 %/v) ;.'%u.'1ed at IN) i11111 IbidC" 9.','. 


An l~ a ,ase. C a s e .l
IItI IIl'A itt I I 10 . ul V1 1Li 
I I Ii 

,)cornwere capable of efficiently ilhibiting rosette formnation (>60%X

pared with control assays, where rosette fonnation (Figure I) was 

almost complete. A conparison of inhibition mediated by IgA, with 
sera, revealed no

inhibition due to mouse anti- ueba hylx rimHmLne 

differences in tie assays with 111-29 cells; however, with NIlX7K 

cells hyperininite scra show an inhibitlry capacity three-fold better 
d an nonoclonial IgA (Table I ). 

1of I', histolytica trOuphozoitcs amlercnce to colonic mu 

cosa. '[he adherence of trophom/1ites to the cu lo ic miucosa was 

eva lu ated iin two rodent species witi di Ifere itt sus cclti Ii Iity to anle bic 
infection. InI the two spcices, adlicrence of axeniic I I-thyin dine

labeled F.histolvtica irophoio)ites to 3 ino sCctiOtIs of glotatraldehyde 

fixed colotnic tnucosa was 15.1 aid 1 '; ,respectively, after 30 tintof 

incubationi at 37'V. Alter thiS, we evaluated whiether anti- L'. hi.ilolytica 

IgA i1nitOclhial antibodies inlilit amiebic adlicicnce in the in situ 

model. As shown in Table 2. iniocloiala;tibodies inter fere with the 
process Of adherelce in about 50,d coinlalted with control assays, 
perforined with Sp2/)Ag-l14 ascitiC fluid opSolii.ed tropinAlzoites; 

however, hypcriinultle aitianlebiC scirtin showed no better inhibi

tory activity than Imnotclonal IgA antibllodics. 

I) SCulSS In 

In the present study, experimental conditions were kept similar to 

those described in other target cells systems in vitro (6,7). [he 

iodel with 1I1f-29 cell line ap.pears to be especially usefuladhesiOti 
This cell line offersfor adhesion studies of alnieba to human cells. 

lines since I1I'-2l cells areadvlitages over other epitheli:l cell 
(8). 'llephysiologically clioer to niriimal ta:rget cells ill alnlchiasis 

results of adherence inhibitiotn with IgA imntoclhonail antibdies iuidi

cate that they recognized epitopes assoiciated with molecules involved 

in the first step of tissue inlvastion. 'I here is acorrclation Ietween the 

in vit ro imiodel and the adhcrence Itodel iif trohto.iiites to glitaralde

hyde fixed colonic intucosa, bIth in Ialb/c mice and gerbils. These 
ented diffeelnces in susceptibility to E.two species Show dlitueii 

histolyica inI:;teinal in fcctitI (9,10). I owever. no differences ini 
Ltcosa Of the IWO rodeit species weretroplhozoite adihesion to cOiIn ic InI 

observed in the in situ assay. 

Mice or ( ittilsTiable 2. nhitibilii of E.histoltw a Adherence li 


FiAed ('oloiieC Mucosa
 

hlimibilioin of alletl nice (17c) 

A IIo11 it y 

l l l 
Aniiial Ascilic' Fl D 1 1 l )5b Ilyprimnune

Sceuifluid 

74Balb/c 40 49 


ice
 

(i'ils 41 67 48 

'Asciiic fluid Ireaed as indicated in 'Table I ailjulsll ltoa irotein coniceltralion 

of 90 lig/ill'
 
"Allillly Iniifid anti-F., hislylica Itionolonal lgA (1:IPII.I. 1:1 1)51(90
 

iig/tll). ied'Aiiimic n i l i~l l i l l w as e di I nd¢ ca te d i l l T atl 1c.-alc'i l .s I i~ s i e 

http:opSolii.ed
http:nttlii.iI
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6. Ravdin JI,Guerrant R. Role of adherence in cytopathogenic 
Ack towl edgiiwtn ns mechanisms of Entamnoeba histolytica. Study with mmnmalian 

tissue culture cells and human erythrocytes. JClin Invest 1981; 
We are grateful to 1.lNrez Montfort for revision of the manuscript. 68:1305. 

7. Orozco F, Martinez-Palomno A, Gonzdiez-Robles A, Guarnmeros 
RefeIi 	nCS G,Mora-Galindo J.Las interacciones entre lectina y receptor 

median ]a adherenciade Entwnoebla histolyticaac~ulas epiteliales. 

I. 	Martinez-Palono A, Gonzti!ez-Rohles A, Chivez B. Cell biol- Relaci6n de la adhesi6n con la virulencia de las cepas. Arch 
ogy of the cytopilahic effect of E'niamno'ba hi.itolytica. In Invest Mcd (Mex) 1982; 13:159. 
Kretschmer I,Id. Amnchiasis. Infectionl arnd lisease by Entia. 8. Rousset M. lhe human colon carcinoma cell lines I1T-29 andKmmebha hi/RolVtuE. BocaIaton FI.: lDress, 1990:43.In' 	 Caco-2: two in vitro models for the study of intestinal differentia

2. 1ioepcR,evilla R,('ano-Nlmcera R. Adhesion f Ennoeba ion. Biochemistry 1986; 68:1035.2istoIx~z Revla R~ ,oCenoM mr RA heio of Emim omu 9.Anaya-Velhzquez F, Iinderdown iBJ.Early expression in mice of1 3I7n1.i i h h ytes Ifect genetic resistance to intestinal amnoehiasis. Arch Invest Med 
1982; 37:881.3. Pctri WA. lR'avd'tliIn vitro mo~dels of amnebic lpathogenlesis. (e)19;2:3(Mex) 1990; 21:53.JI. In 

Ravdini. I . ANichiasis. IlumanIfcctioin by lcsntamoba 10. Chadee K. Meecrovith E. 
 . hitolyiica:early progressive patholhistolVti'J. Now York: JoHmWiley & Sons. 1988:19l). ogy inthe cecum of the gerbil (Aferiones unguiculatus). Am J 

4. Diamond IS. I lai low I)r, ('unnick (CC. A new medium for tie 'p Med Ilyg 1985; 34:283. 

i1"
 



SPEC II ANTI-E. JIISTOLI'T7CA IgA MONOCLONAL. ANTIBODIES 

C. xi nienlet, 1'. Moranl, 11. Ramnos, 0. Leyva, 
and I. NlelendiIo 

lIxperiliieitail NiCedjeine lDepartiulent, Faculty ol, 
Mediicine, aiid Nationial Uniiverity, UNANM, 
Mexico C'itv, Mecxico 

INTRODULCTION 

All iiiilloi tailt (Celiilill II11ili Hii illfcctioi ks file roleliIIIIIIiiiiiology 01, (lie' aiioelbie 
ii(lie imliiii Ill protection nichlanlisis eiliher inl 111eiuliestine or alth(le111Ctilil1olal ie\Julnse 

S,'VStCuiiiC leLel. Nlalics on (lie iole ol aii4-Ilnhilnoi'a iil vua itl il vinvomae few,
bi sollie epitleIii ev&ilece Ihas benohtiiIecd Onl the protctiVe Fol1 of the loeal_ioiea I 
luiiniorlil iiiiinelI We'Ponle., To lind out hlow iiiti-aliihie p liiay eOIIt IIAite to picclteetR
ICIKieeiiiSiiis, \e pimItiLced spe)CaCit. Ig.\'A iiioeilCOII nibOdies, against I-:./iIolija. I'lie 

piese'ilt studIY dIC'i ilie tie priIdUietiiiii aiid piehiiiiary chiaraete izatioii of IgA iiioiiochinals. 

11lIiMra tiilpo/ict iIiciihIraiie exiiact aniiiiiei (50b) pt!), Ili the lpics,,'i~ iol iiiiraiiiyl
LhhIhi(lI~ )J (1001pi) :0 illiiiseicu ill 3 ulosts oiil CW'icits Ilays& iV,IejleaIte I5 days,

laek li iiti apeitoiiaill iiioculateul jIb) and 32 dIaiv' alil theii (!I,) 10 of aliitieii 1I 

tiiiphio/its anid 201pt, of chiolecitliia VI tdiliiWistre onltwo iL-Ciliioiis, With] a 15 day 
iiiterval:. *1h ddhi's LiXr. IiT %%Ciekvo)d Ii Witli 5 X 10 IO~ ih)lio/OiIL , [)Ilis 201' 01o(T'.
NlICC t[iit ICesj)IMItL-1 siccsui lci clitseii for hlybidi/ationl. NIDI)iil(I T ei used ast', 
;Iiljui\aiitsI i lolIP iiIIl~d S iltiLsiS 

C)11 1 IfI I) I I" \ Cells hioii I c i h e l ' 'P I i 2pc 11%) i . l aIndl\ ii %l h il I' d ,pat (~~tP C~ c e lls ia i i~ o n 
tiuuii NioMI'l iWuiii's WILTt1zuislt. Ise le-A and onc [I!( 'eit-caill livhiouii. 

Fiisioii) ,it111 I ck l iiiI iiiiiiTu (' nilkiii ) c ii siliU ~I l s eii I!', ;iiiu1 IWO' lg(; 
IM1111aiiol h. '& il uu'I lii 1 1di t'sisII I il S)C I II)) i LC k (iln i d 

lIk C C101 I i I Ig A isiityp).lI-I) ;IinI hlIPIl )5 clIoIIes, v.) IIt 11ile speeie clh e I or thIis piuijose. IH 

A a,1 si g [ lcd byI l % ei M" m',~ 1111iii,i~b~' 
J. Ntcc'A Iyil .)Ptluim rc %,Ncw Yok, 19)95 963 
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(1(12 NI fllkN1hI;t I t I II)1I / I \uIl uItW/uc'. I'\ I I,uII,\c ptiullw tlllibtk v 

I'II1tIl i n,' It lhl : l tl It II lilt \IN ol (.I I, " 1 )\t IIl I)I Ik' 11, I 14,14 1 4h IiI (4i'Iit.'l4t \ 

1\.1ai4111 ht'4 ,144\b 4' tJ ,4111i 4411 i \ I' ' I11 ' {ll~ ll'i l' {lll l tl~ ' lI L ln.. 

, ,,Ik,il ,I, , l I IlIc , itII'llh,th I,\ I'.It , ,11C 

111,l " as h,'1kiItc tidl dItlql I W d I.'I th l II l lllldchil. 1, ) 1illI I '  S l tlc I I 1C I S 

C011 1M.ll/MCI 11 I0 l w wt .(1 ,i 111~l i h C 111/ 1 I 

l "lL d' u I I' ' 

0.I02I'4hI ' IA Ill . I I II I 

. u t t I.l~4 11 ll , ,I! l 1 .illC, 2ilAm II,,hI''lI I I II" l ' I I I I I t4I'. I I; l .;+I InI , I II ) l, I I'IIc'II II( .II 11 CItt'k14iI41,111ItI)ll lIll4 141, I111l4t4 '4 I1 \ IIlMl .I\ l 

,iili111i\%, .II I , I. , i, , l,li 1\4 I11 I ItqItl , li tl l . I,I , u , I I I l / 1", I4144 l', 4 I II I 

I ."Li /tl'. i'I I \ It'[] I' .l-'()Iftl l lll'l/ t 1 l ) , t I ll llilt i l I 11" 1 llv4 ,\,4'L\, 114I ' I 

III1.Ik'. III , ,t ItlWl. I11( ,t111i 4 ,ItN+, tI 1L I,\ 1 

I Is I s 1 1 
0tI,4 



A B G D E F G3 

200 Kd 

68 

43 

29

18 
14 

F~iguire 2. \Vesier hicci to 1'. /cccdcra(i HIi lINISS cccercchrne antcigenc revealed %vihspecific 
Illollolcmal Igi\ accnctiic, (A IecccI , antrigen;: (C) FIP)115 rimocciial11(ci %C011c((I)): (11)E. /ci.stol 1 
arcihchibol: (D) ~ I rcllcccltcccc aninhl\ii. ) lc)I1rccc1MCrru S.rCrcc.11 Sp2/0-AgI4 ascilies(F) COIIIttrl ~%icl 

A B C D E 

200-

I t6
91 

56 

45-

Fipliarc 3.bHcrrpries 4dtpmjcl anli hccccuhica o iicuclcccal acrrilbhocy if] SI)s-molyacerylaniie gel;, 
(A) moldeculacr %%ciglc 4,), (11) [IID15 crucciclural IgA under ncccc-edniicg coondlinii (c) '(Pc 15 

mircuccccloncal IgA unclr rcccc-educin1' cmicdificcn,,; ()~ H P115 uinder reducing eConditiocns; (F) T14C15 
IuId(er reducinlg Loicdci n, 

Anilihodics pio()cltICd h ci, 1iI'lI)-1 anid FiINDI5 are clearly dirled(to CJpitopCs 
, 'IYCiiltCd toc CelItilid crecic1iale ul(cclcc. il Shcown by tlce iediStjblhnicI lcrtheCSe epitopCS 
iltle c cacppiliv Im million (FI':.. Resets, ncblailce( ill [lie Westernc hNot assays indicale that 
tilt: IgA :c1mCicrionac;mticclitle' ' Umtin clice ceccngcci/e eiliopes [elated to differenit 
anhfigercic 11ic1nclnc (i r. 2). 

cita lIICIccccceeccnc ,I)ccific 
anctibuodyv III tiisaccc, () lice IgA Clits, rcccv nuVide alIISehIl tool For tire study of' lie 
pclc~live acrlcialccccice icIIII11Cci Ill [lice 

'Ilie jniMUAM (diicinc aIRd ii)'iIN ieapecc like a moccnclonal 

11CCceIL1ccc)Sc iccteStINI Clli afiliciit. 
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ENTAMOEBA IlSTOLYTICA Ai)IIERENCE: INHIBITION BY IgA 

MONOCLONAL ANTIBOI)IES 

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

Experiniental Medicine Department, Faculty of Medicine 
UNANI. Mexico City, Mexico 

INTIR0DUC TION 

Adhesion ofn01ltaioa Ili.st )tica to target cells in the host intestine, is the first of 
three consecutive steps (adhesion, cytolytic effect and phagocytosis) involved in the 

invasion of colonic tissues. I The present study investigated tie role of the local secretory 
immune response in the-interference with this early host-parasite relationship. IgA 
nlonocloial inti-. hi.tlvtica antilibodies were produced. One of the clones obtained 
(FIt1ID5) had been tested in its capacity to block the adhesion process in vitro with two 
different epitlielial cells (NIDCIK and II'-29 cell lines), and in situ using colonic mucosa 
front [BAlB/c nice or gel-bils {1'riou'. unquiculatui),which differ in susceptibility to 
.nrllilrowti expl imntlal infeLction. 

MEFl)DS ANI) IESUILTS 

Inhibition of Tlrophozoite Adherence to Fpithelial Cells In Vitro 

Adleiencc of I-.hi.stt/vtica I INI 1: IMSS (104) to MDCK or 1rI'-29 cells (2 x 105) 

was studied Iv rolsetle foriation assays as previously described; 2 trophozoites were 
incul-ted witli specific imonoclonal IgA during 30 rain at 40 C. then trophozoites were 

washed wilh I)-NILM without fetal bovine serum, (GIBCO I3,I. Grand Island, NY, 
USA). Tropho ileand ll)('K ur 11 '-29 cells were mixed I nil ltotal volume) alld after 

incubaLtion (2 lrs -I' (C time supcrnatant (0.8 ml) was removed and the pellet was gently 
stirred. Perceitaee of imocha withi 3 or more cells attached was calculated. Results show 
that FIPID5 lA miionoclonal antibodv inhibited rosette formation very efficiently (85 %) 
compared With ct111of aSax'S. Wmlere roselle formiation was almost complete (Fig. I). 

Thlere aic difteciCsC, between inhibition adherence with MI)CK compared to IIT-29 human 

adtCn1calcmit1oita cell 111e (Table I). 

Inhilhition of' Adherence to Colonic Mntosa Assay 

l'vo rolelt ,pecie. with diffeieiit suscCptibility to aiiioebic infection, were used to 

evalutle adherellCe of rophliozoites to colonic niucosa. In both models adherence of 

axCnicallv cultured Ill I -ldR labeled I'liozoites, 3 to 3 min sections of fixed 
glutrmldhivde (2.5 '; cohLnicillntcosa waS 15 '1,after 31) Inin at 37' C. Subsequcintly we 

evaluled wlietlhei aiti-I:, hi.sludvtica IgA monocloal anitibody could inhibit anioebic 
%ilu iildel. As nlv be obs.er' ed inTable 2, l-IPII)5 antibody, interferesadlietince illtileil 

wilth lie ulli bwee\vn 510 nd 7) !ccompared with control assays intheIr(:cce,,., '; 
ab;emCme ofl ,pcific mmWHOhonial atllitody (non-osolizcd Iroplhozoiles). I lowever, 
hIypcl limmitie in1 illmallswimIm l lll111ishows nO greater inhibitory activily. 

, .0tw/1Vnwtolgy. :lditLdAdvan 'i . ial by 
(81
J.Mcstccky a at , t'lcriwn Press, New York, 1995 



-V." i. , 

,T 
. ..
. . 

.. \
 

n k, . v o lh I I M I :IM ti d I I T-29 c e l l s ; 13 ) i n 

prese ce o f S Ip21(0-A4 W. 1105 {ID) h i oht a mIo lonalIgA 
F igu re I. A ) R os e l l eIol la l l %il ) E hi ii c S S llph o /o i c , mni (l e 

g t ) and F1:1 a mti-IE,vt noc)t . 

'ITable !.Inlibition of F. histlyica adherence to NlDCK or 1IT-29 cell lines. 

Adheience Inhibition 
Cell line Antibody (1k) adherence (%) 

8)
MI)CK 
1:1111)5 13 85 
Iliperimlunc 0 10W 

90 

1I1'11)5 33 64 

'Cl til 30 60 

I IT-29 

chal F[I1I)5 \%.s u,,ed at of IluidA IIliniyS,puity ililI- Ipotein cocellnrati on 0I0 ig/Il. A fcilic 
w.ill cll, prcviotly prcipitatd with saturated (NII4)2 SO.4rom Balb/c mice ioculatcd Sp2/0l-Agl,1 

ji/ul pr serum was 
diluted 1:10. 100 ,teCe dachcae. 
solutitin f50" sr/ ),va t ,t al 1()01 elincncenltraltion. Anti-amoeha hyperimmune 

illolunllls Utctl in 
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Io or mice gerbils cononiCTable 2. Inhibition of/. hi.v,,1ytica adherence fixed 	 mucosa. 

\lcl ll D5 s1 

Aniiimal 	 ,¢ilii a I I P I1 Fl I II6 Ilylcriiiiiirw 
chodu 1).1 1)5 u 

BAL.I1/c 40) 49) 7-1 
Gcllbils 1 67 48 

il) A ,ilic 11ud lICIlcd JS IMiRA il III Ta lC I.ddlItnt l a 10ltcin Concentration 11 9Io Ig/ill. 
h) Afiniil antlI / fiiIfu ; l IF.,A(1:11'11)5)(90)l ' f l chu 1,lAIl). ( 
C..) ,A l -. lll1U416 ' v l IIWl,1 't 1 ( +III llC 1..1 h1 11,,'llllltlll %kllll I+k CinllC~ld " 

ISCI ISS I() N 

Ill the I CSCilt study, CXlMrilliCfllal CoInditiollS wCrC kept, similar to thoseldcescribed 
ill otllcr ill vitro ta.Icwt cell NlIclilS.3 J The 1T-29 cell line was used as an in vitro 
adhiClC~iC Iltl~dCi ,,iilc this I olfCrs advcntaLges over other epithelial cell liie.s. 111-29 
cells aic phy,,illhogi closCr to inorimial taL-t cClls tf aliloChae. 5 Our icstllts indicate that 
tli,. Iiav bc a11cl ul 11ti)del fr, 1dhlCSiol studics of 1-.hisol\'ica to hlimlall cells. lhere is a 
corrielalihn l)'twccn the li vitro ltMlcl Mid tle adlIICniCC iodCl of trol'iht0ojilCs 10 
glltaialch,,dc fiXed cloniC illllMCON:, CithCI lr011 BAIC./c iie.C 01 gerbils. Thongh these 

tw,'o SlCcics ,ic dillcicitI ill 5IlCCj11tibIllitV (0 alilWChiC ilftC tiOi ill VIVO 6.7 ill th i .i i model 
of adhcfencC ditlC1cILTC, vCrC 110t C,, idClnt. 

()tu iCnll' 	 t. ;llhiuih the hioiiviical 5igll eL 'Lct 111,11 icallcc of the sCcrttorv iinuinll 
response ili mlnoichial5,, rCtn',ains oI,cu1rc, a leaSOnalC )luossihilityis Ihat local iMiintliiily 
plays a critical mlC Imaltilaiilg (hl Ie intCstinal aid Iililinal ailloc iasis.ill balancC betweenI 
This inay clltlihutC ll tohleditltirlncCs ill wrl plcval~icc and morbidity of the discase. 
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MOLECULAR ENGINIIRIN OF CHOLERA TOXIN
 
Jtnrre tfle,._Y, Ni,' and Kaslow, II.R.' 'Aringen Inc., Thousand Oaks,
 
Calilorinia I ISA; 'Univlrsity of S.ullizin Cailoinia, Los Antglcs,
 

California USA. 
Chulcra toxin iroduces the major paihologic clects of Vibrio chuh'ata inlection. 

It is ain AtDI'-i rhosylatitrg toxin compo>cd of a catalytic A subunit and a 
hI lnoi winalrl ei icrIIotigmiicr. S inc A sutunit cnzylic actvivly is arirpaieiltly csseitial 
for toxicity, its cliinination should help2 to ilnsuIe Ie saicty of toxoid-basCd vaccines 

for cholcia iirinuropojhylaxis. In Older to produce all A subuniit that lacks 
elr/yriu-rellated toxicity, yet is stincturally conilptcnt 1o aclieve hulotoxin 
formaritinn, we hrave utilied site-diiecicd ltagenesis of tile A subunit gene to 
[lIictiorilly ilmp tlis piotein. A series of site-specific ipolylpetptide anralogs pirouced 
ril rCCOoiiuIit E. cvi have nileiCd us to 1n;mapdoIlaii5 of tlhe A subunit 

colitibuiiig to its calalytic activity and to its dilloential recognnition of cellular 
substiaies. Pallicul;ily notewortly for the develotierint of a t'clgenetic Ioxoid" 
vaccie were tnr suhsituioinis of Lys for Arg', Asri for His, arid (Ai forhlin'; 
tlhese Single lesidue exchaige¢s lestlled i imlialogs lacking detectable ADP
libos )ltrarisfcrrse activity. Modulatior of choloa toxin function though iational 
rnrodilicaliOl Of StILltUre should contribute to our uirderstaniding of its conipb)ience 
as air irirrurOge anmay provide for a safe yetaiid iloe ellicacious cholca vaccine 
Copilorreint calable of eliciting a iotective irtcosal ihninuie tesponse. 

ttUMiORAi. IMUNrttE REISOtiISE AGAINST S. thypthinur loinli AlI'GiJEI FItAC-
TIONIIS AND PIE GFI-IIOI 

Cader6n (.tt. P'irez, C., Xim6tnez. C. and ttlj:jaro. I>, I. 
lxnerietaliht IOe lteparment. Faculty of Medicire UNAII. 
lth'xico cty, itexico. 

It;,lb/c mice were lmun'itzed with three oral dones of live S_t ht
rurhim given in consecutive days (30C) or every week (30S). Control 
groups of non-immunized mice were included. In order to correlate the 
antibody res;pons;e at titestinal ant s;ystemtc leel with protection, 
an oral challtt'inge with a virulent, .;train of SLtypi lrtuin wasr given. 
tthe group of mice 31)5 wi; htter protected. We did rnot find correla
tion betwuen aittbody levels (IgG, lg,,, IgA) agairti: a proteic ex
tract of A._tphli urii arid protection. tJsirg Western blot we rotnd 

th;it the titerval betweein dits;, affects the ant igenuic fractions re

coniit.ed by tih -illit tuithiv. Als;o there were dlereicenr betLwee the 

riacttuii recogitzed by titesttrial and serum anititbodlie, except for 

two bant; of lilt k)a and 32 kla that were recognized at a high fre
que ncy by boti souces of anitboidy, ard correlated better wiLtt tire 
protectlou of antimaIls. 

Wo rk ;ulipnrted by the grart ito.936-5542-02-5239.130 fromr Lle Agency 
for InterriatIoria IJeveloiimenrt AID, USA 
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E.IISTOI.YTiCA ADHERENCE: INHIBILTION BY IgA MONOCLONAL ANTIBQ 
DIES. 

l.eyv llDu ar Ilrn orli " P tiric i .Ila n. i l., rnn , , Guada tupe , t 

Meiei~i ii ., iandXiml6"Lz (:ocllni. 

exper lentrLI ed lviU" martieoty.Faculty o( Hedicine UN,\M. 
Mexico City, Mexico. 

WiG the nim of invvntigate the role of iitI-E.hI . yt;#ql IgA In 

the Interference with the adhesion proces I" vitro anl It_ sItu, Uo

t-_.lj;tlyt~ly monoclonal lgA was used to determine the percent of 
inhibition of HCK clls to E.histolytlca IHI:IMSS virulent trophozol 
tes. On the other hand, adherence of trophczoites to Balb/c mice and 
Gerbils merioie; intestinal mucosa, were investigated in the prenen

ca or absence of anti-K.ls tol tlyca inonoclustl [gA. Preliminary re

suits suggests thnt F I',ID5monoclonal IgA, which is a dimerIc IgA 
that recogni zed surface related epitopes, can enterfere with adhie
sion iechailsnis inivitro and ini itu. Takiig into nccount that amoe
blasis Is a dilase primary adQuired by the oral route. the ;tudy of 
a possible protective role of IgA in this disease may be improved 
with the utilization of monoclonal antibodies with the proper isoty-

Pa. 

Work supported by the grant No.936-5542-02-5239.13U from the Agency 

for International Development AID, USA 

VICTOR(-ENCODIEI) II,-5 AIID I-6 ENIINACE SPECIFIC 

M.IUCOSAL I.U,-UNOGLOBULIN A REACTIVITY IN VIVO 

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

IL-5 and IL-6 enhance the production of several Ig
 
classes in vitro, however a major function lay be to
 

pronote IgA synthesis, thereby playing a crucial role in 
to study theirregulating mucosal imiuunity. In order 

in vivo, we have iiuauuised mice with recominfluence 
ourinebinant vaccinia viruses constructed to coexress 

IL-5 or IL-6 and haemagglutinin (HlA) of influenza virus.,. 

Numbers of anti-lA lgA antibody-secreting cells found in 
VV-lIA-IL6 intrauasallylungs of mice given VV-IIA-IL5 or 

than in those given control virus,were markedly higher 

and n vi u inununofluorescence.
as detected by ELISPOT 

suggest that the vector-expressedPreliminary data 
T and 1 cell activity incytokines may influence both 

this model. The potential of these constructs in 

enhancing protective inuunity and in clarifying the role 

of cytokines in mucosal imnunoregulation is being 

investigated. 
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IQA PRODUCTION AND TRANSPORT IN THE MURINE LIVER AFIEli 
MUCOSAL IMMUNIZA IION 
We, II.-Y., Whto, II.L., DoaUhey, K., Jackson, ('D.f[.,Moslcky, J., nod[BuSSQIL,_MJN. Uiilvosily of Alabama at iiinghaim, Birirringhiam,
Alabama, U.S.A., and Univorsily ol Now South Viales, Sydnoy, Auslialia. 

Sovoral recrnt s1udles Indicate thai Its( liver Is a sin where anlibOdy.nocvillIq
cells conlgimripl aller IliiiiuiUzallo by peloral Or I erllrIal rotIles. lhr1profile Ofspecific IgM, IgG1, kjG2a, and lgA anlibody-secioling cells in Ire liver of mice
resenbles Ihat of ilo spleen ralher Ian Iho iilosliai larina propuia, regardlessOf 1110rOLlO o1 lrmmrrunizalion. Peroral irrrrrrurizalion inicoasos Iho proportion ofspecilic IrA arlibody-secrolirng coils In all Ihroe organs, bel liver ionouclear
coils conlain a higher proportion of total I(gA-secreling coils Ian spleoi cells.
Although IliA predominales In bile, IgM and IgG antibodies are clearly deleclabloafter ir n niizalion, and specilic aclivilies of biliary antibodies are generally
higher than In serurr, liplyinq Ilhoir inlranh palic firoduclion. lhnneuirlzationresulls InIncreased nileibers of bolli B arid r cells recoverable riln lhe liver. Ihohigh ratio of IgGt:lgG2a subclasses airong liver I(I-secroling cells suggesls a
preponderanco of Th2 over Ihl activity. In supporl of Ithis. liver T cells secretorelatively more IL-5 than spleen T cells, bolti sponlaneously and upon riiogon
stiiulation. Mouse hepalocyles Iiaesporl pigA inlo bile2 by Iearis of polyliieric Igreceptor (secretory corpooll), whoso expression iray ho subjecl to regulaliol
by cylokines, such as IL-4. Iiiplanlation ot IL-4.secrelieq Iraisleclonia cells inmice appears Io enhance hepaloblliary transport of pIgA, ard possibly also biliary
and salivary anlibody responses 1o imnmunizaliori. 

SttCI PIIC Atl' '.hi ; tolytica IgA HOIIUCLOIUAL AltIFlBOfI)ES 

XIiMi ez Cecilia, toranIfatricia, tamos Fernanuo, Leyva Oscar 
y Hlelendro E.t. 
Expuer imental l ieditullpartineot Faculty of Medic lre, HaL o
na. University of Hexico, Itelico. 

Anti-C .lrist fyt cl IgA monoclonal antibodies were produced to stu
dy their pos;ible Interference with of some of the well-knownr patlog.nic mechanilsi of l.hl;yoltlica In vivo and In vitro. lalh/c mice we
re ilntraga;trically illd inLrperitoneally Iiimiouilzed with nintrrane ex
tract antigen or axeelcally cultured .li.l;;tolytli-a .;train llII lHI SS
tropllhozotte, In the presence or absence of IgA antibody production
adjuvants, Ilybridtzat ton was performed using Slp2/OAI; 14 nyeloira eel l.s 
oil(1 cell; fromli 'eyer'n patcheri, or .p;pi.ev (1 rait10) . Alit.,E.h lLica IgA paretat clones were Identified by the EI.ISA techniuei, aiod
cloned by liiiting dilution teclhilue. 'lhree cloeS were obtainedwith l'eyer's patches cells which produce s;pecIfic IgA arid two 1gG
class antibodies. Indirect Inunuiofluorescence sotides IndicaEted that
clones FIPID4 and FlI'I)5 recognized surface a;ssoclated tpolles. In
the Wens;tern blot of I.hl;tolytCa antlg en, they recognized a doublet 
of approximately 200 KDa arid a 60 and 30 KDa molecules respectively. 
Work supported by the grant ito. 936-5542-02-5239.130 from tire Agency
for Internatlonal Development AID, USA 
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Figure 1. Sera from immunized Balb/c mice were tested for 
anti-F. histo/yticaantibudifsof 1qG, gM and IgAclasses using 
the ELISA technique as described in Materials and Methods. 
Values are the mean of OlD. at 490 nm + the standard error of 
th - mean (SEM) of three sepa ,te expeiments. 

. 11;i(()tal or S('. I l .,.ul;it piilt of time, tie SC t()ltc .;L 
I CLill ilW( t.~l';I /1 (I C~(l(+nll III Lliv l L .'(I WHlIt ; 1l-/.'. 

lc ( Cl:,'.,ss (p <0 .( 
'lIe ailti-/ i,,(i a;i ilih i/a-
Ilrlih0od', o lieI Ald l.'.Nt ) (li,'ute 1). 

,lics induce(l by olal iltinlt 
hill, i )t Id Liter in tl ii d yt3(0. the 1g;\ antibodyll d,hIv 

level intIis ,.iii.ml \iuilliL itll higher (1)<(.0001 ) tlalv. 


in lieS( itiiiniii/cd in.. 
( tmlu il tie tOI ,oiiihiiil of lilitilli/atilin, it,- ,lcdt i ltl", 

V,':i,,.tl d i;1i - cti lcc ti C, ill th- in(ulctionol t cttf l 

l, '.\. I ljlcarcdltl b l:v ei I)v suchI,I.'I;. ii l l:'. l ippc1 
,...;Iiyil l:.hi, Lli, ,. lpil L-dh ilic silt lc sc,htcftIleC, el., 

i,iS,'iaui tLi ' ("tAd l~iimiti litimi ,ihil cili-clI ,\,llc 
, al~ 'l t l \l y <().(i())l ',l .:Il'll, .; iUl 

1,il.i l ..()< ( 6)1. Ii tclill,,(f :amniUillt 0useitm;t atti-L. 
the llost ;blliallt. Altioti ithe :p tea IICe (ii .t.citlin il flitlllchi ;"Illi ti_"/t i,/'lb ,; ;iItImiho ic'. 1l1 ,Ile( l;v ,,val 

h
i, e. ,Lui!i illhilloliii .,lI 111l 'I.I;A te"t vC tcefl d 
fir e!vt Ii !tlii t ' lJ'lk l e t I il l: \ (1)2) dltctil 
(lieiiic 1, 

I l. ii/' /,,)I\1% ' ,/iCW 

t\ll. IlicL 1i l -LcI. 1;titi(l fit 

In~t l,'.c,iti :l iM,,iiill nicitiritii/d 

lit-, riiii /. titi ,. e.\ --%; II Ii tLtl 

.er
tes vm crobs ,d 

ttliv I- ;lifter (lie 
tlridil liti illthe 

tiit/ l )I 11iii i I l i, i I il ie v Ill(11I 4It.p lI-i l 
' . te+;l.ithilhs vei'l sitic~il,-eel,I',!. le tii' \ iiiiL' lc' tlv 

e)it 111c<llicl L, itIIItIiti/;Itic ;Ii:11.l ll M ;llcl [ ,iII
.llIll 11C j11 l Iqll,.l.t (){1 I ill~l l)qll %' 

d kH ,'td ,ui,,.'l I:'.,Ii A ;itll,k 


I ll111hLti ii 1tn1 't (I l 
iih.iciiM l,tI ll . ulxitvlIlic.':(1 I t.11 .'iL! i hl;l l . ,lin 

-0 0'lIl) ( 1 m.2) 

tl ' "1 Hl l '- ()I p.C :,1.olllfl S(ill llv lild lld lIin,(1 Pdl, A\1, !t d / )Ila 

t le 
tlt;1 IhC it;dII/ i 11,ihln'(1)- t()W . 
sc , ll.illhtlme l lilw r I'.' ifl)I' iii t c;Ie ci t l fluid 

,lu.VCIL%%..l':i!~i.ml 


lL lIll.(leflectise 

l tltC evieotl llo~ltl
;HIli-;iIInc1 I( 


l 

DAYS AFTER GROUP
 
1st DOSE
 

14 ORAL r::t go 

14g5 

L -"30 ORAL4. 

30 sc
 
OAAL.SC - *30 I I... .... 

30 SC.ORAL 

0 02 04 06 04 I 1 

00 49nM 

Figure 2. Intestinal fluid from immunized Balb/c mice were 
tested for anti-E. histolytica antibodies of IgG, Ig.4 and IgA 
classes using the ELISA technique as described in Materials 
andMethods. ValuesarethemeanofO.D. at490nm+ theSEM 
of three separate experiments. 
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