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.RESUMEN

En ensayos previos que se han efectuado ‘‘con:el

.tar la técnica inmunocenzimatica (ELisA)'parék&étectar antigenos

de E. histolytica en materia fecal,‘en7la.maYOr1a‘ve;iqé-désos'se
han utilizado anticuerpos policlonales,ulosiéualeé mostraron
cierto grado de especificidad. En otros casos ée han usado anti-
cuerpos monoclonales cuya caracterizacién, no ha ido debidamente
establecida por lo qgue los resultados que se han obtenido no son
confiables. Por lo anterior, se desarrollé una prueba de tipo
inmunoenzimatico usando anticuerpos monoclonales dirigidos contra
algun epitope de la amiba. Después de ser evaluada la prueba,
mostré una alta sensibilidad comparada con los métodos conven-
cionales que normalmente se uﬁilizan, es rapida, y de bajo
costo, ademas de que se requiere de una sola nmuestra p;ra
realizar el estudio. Ahora bien tomando en cuenta la presencia
de antigenos en el tejido 1linfoide asociado al intestino, ellos
inducen una respuesta inmune de tipo secretorio, la cual puede
tener cierto valor diagndstico en una buena cantidad de enferme-
dades infecciosas, en este caso la amibiasis intestinal. La respu-
esta se caracteriza por la presencia de anticuerpos de la
clase IgA y que pueden ser detectados en diferentes liquidos
corporales. La técnica inmunoenzimatica que se desarrolléd
utilizando saliva mostré una certeza diagnodstica de un 91 % y
una sensibilidad de 85 % asi como una especificidad del 94 %
demostrandose que la deteccidén de anticuerpos de la clase IgA

en saliva es de valor diagnédstico en la amibiasis intestinal.



" ABSTRACT :

Polyclonal antibodies has:bééﬁ:repéatedly applied to the
inmuenzimatic assay (ELISA) with the purpose of detecting Entamoe-
ba histolytica antigens in feces, but the technique has proved to
be specific only to a certain degree. .Other methologies have
used monoclonal antibodies, which had not been properly carac-
terized, rendering the results unreliable. An immunoenzymatic
test was therefore devloped using monoclonal antibodies directed

to an amebic epitope.

This test is highly sensitive compered to conventional
methods, it is cheap and swift, and requieres only oné sample to

be accomplished. .

The presence of antigens in lymnphoid tissue assciated to
the intestine induces a secretory immune response characterized
by the presence of IgA type antibodies, which can be detected in
various body fluids. These may be of diagnostic value in a
number of infectious diseases such as intestinal amebiasis. An
immunoenzymatica assay was concurrently developed which uses a
sample of saliva to detect specific anti-Entamoeba histolytica
antibodies. The assay had a diagnostic probability of 91 %,
sensitivity of 85 % and specificity 94 % which makes it valuable

in the diagnosis of this disease.



“a).

b).

c).

f,Désarrbllar una prueba inmunoenzimatica utilizando
“anticuerpos monoclonales para detectar antigeno de

Entamceba histolvtica en materia fecal.

Evaluar 1la utilidad de la prueba de ELISA como un
instrumento diagnoéstico a nivel epidemioldgico comparan-

dola con el examen coproparasitoscépico.

Desarrollar una prueba inmunoenzimatica para detectar
anticuerpos de la clase_ IgA anti-Entamoeba histolytica en
la saliva ¥y evaluar su uso potencial en el diagnéstico

de la amibiasis intestinal.




INTRODUCCTON.

Lés infeccibneé producidas por Entamoeba histolytica consti-
tuyen un‘problema de Salud publica importante en - todo el mundo
principalmente en aquellos paises en vias de desarrollo.
Aunque la infeccidén ocurre por via gastroiﬂﬁestinal, este parésifo
puede invadir otros organos tales come higado, pulmén, bazo,cere-
bro, genitales, entre otros., y por lo tanto su importancia radica
no solo en la alta tasa de infectividad sino también en que es
potencialmente mortal, por lo que se ha estimado que hay a nivel
mundial 480 millones de personas infectadas con este protozoario

presentandose cerca de 35,000 muertes anuales ( 1 ).

Los estudios epidemiolégicoé realizados en México en cuanto
a frecuencia de amibiasis arrojan los siguientes datos: del 2 al
14 por ciento de los pacientes que ingresan a hospitales pedia-
tricos con disenteria aguda y diarrea con sangre, son causados por
E. histolytica (2), y se han considerado como las formas graves de
la amibiasis a la colitis fulminante, el ameboma del colon y la
apendicitis amibiana, las cuales son poco frecuentes comparadas
con la amibiasis hepdatica mejor conocida como absceso hepatico
amibiano. En estudios que se han efectuado, se ha observado en
algunos casos un predominio en cuanto a sexo particularmente en
el caso del absceso hepatico, en donde individuos del sexo mascu-
lino desarrollan tres veces mas esta patologia que 1los del sexo
femenino (3), siendo la mortalidad mas frecuente en adultos que

en nifos. (4,5).



E.  histolytica es un protozoario altamente dinamico y mévii
que adopta diferentes formas por su capacidad para emitir pseudo-~
podos de manera explosiva de acuerdo a la direccién en que se
desplaza; posee una parte posterior que se denomina uroide y
algunas prolongaciones citoplasmicas sobre su superficie llamadas
filopodios; suelen encontrarse vesiculas pinociticas y vacuolas
fagociticas en numero variable, lo que refleja la importante
actividad endocitica de este microorganismo. El trofozoito posee
un nucleo prominente con un endosoma central y cromatina la cual
esta distribuida de manera uniforme y es facilmente observable al
microscopio compuesto mediante el uso de tinciones especiales.
El citoplasma contiene gran cantidad de vacuolas, vesiculas,
granulos de glucégeno y polirribosomas, estos ultimos pueden
formar agrupamientos visibles a los que se les denomina cuerpos
cromatoides. Por otra parte, los trofozoitos carecen de reticu-
lo endoplasmatico, complejo de Golgi, centriolos y mitocondrias
(6).

Desde el punto de vista metabdlico se ha considerado clasi-
camente como anaerobio, aunque el trofozoito es capaz de utilizar
oxigeno a pesar de la falta de mitocondrias y del ciclo de los
dcidos tricarboxilicos; en la cadena respiratoria existen como
componente funcional flavoproteinas y proteinas gque contienen

hierro y azufre (7).

Durante su migracidén por el tracto intestinal y su estable-

cimiento en el intestino grueso, el trofozoito se multiplica y se
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rdiﬁerénCiaﬁéhfléé-f§rﬁa$fg¢?fééié£ehcia denominadas quisteé;‘lbs
cuales pbséen“ﬁna éﬂb;eftarfigidé de quifina. Estas fofmés ;onm
eliminadas con las‘heces y al ser ingeridas en los alimentoé y
agua contaminadas ~originan una nueva infeccidén en el huésped
susceptible. La enfermedad puede desarrollarse acompanada de
cierta sintomatologia, con invasién de la mucosa del colon lo que
es facilmente detectable mediante rectosigmoidoscopia; las heces
de estos pacientes pueden contener trofozoitos con eritrocitos en
su citoplasma. A todos aquellos pacientes en cuyas heces encon-
tramos guistes en materia fecal, en ausencia de datos clinicos
y/o de invasién tisular, se les conoce como portadores sanos o

portadores asintomaticos (8).

Hasta hace unos afios el método mas certero para el diagnds-
tico de amibiasis intestinal era el examen microscédpico directo
de la materia fecal con el que se demuestra la presencia de
trofozoitos de la amiba o bien la forma quistica. Al respecto
Salazar Schettino y Col., en un estudio de frecuencia de parasi-
tosis intestinales, desarrollado en escolares en una zona del
sureste del Distrito Federal con condiciones deficientes de
urbanizacion, de agua potable y drenaje; aplicaron diferentes
examenes coproparasitoscépicos y observaron dque no existe dife-
rencia entre los metodos cualitativos tanto con el directo como
con el de Faust y para los cuantitativos demostraron gque el
Ferreira es el mas afectivo, el Kato-Miura resulté ser el mejor

para cuantificar huevos de helmintos asi como para determinar
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el grado de parasitosis;—référénté'a la teécnica dé Stoll en.ﬁodos 
las muestras observaron cifras muy bajas, por lo gque concluyeron
que para elegir un estudio 'coproparasitoscépico es necesario

considerar los datos epidemioldégicos y clinicos, la calidad y
capacidad del laboratorio con que se dispone, siendo necesario
conocer las ventajas y desventajas e indicaciones del método a
implementar y con ello utilizar aquel que cubra la mayor probabi-
lidad de encontrar el 6 los parasitos presentes en el intestino

de un individuo (9)

Aungue estos procedimientos de cierta manera resultan
lentos y costoso ya que requieren de personal altamente calificado
y con disponibilidad de mucho tiempo para poder hacer una cuidado-
sa observacidén. Al respecto séamm presento los resultados de
cuatro investigadores quienes encontraron que la probabilidad de
diagnosticar amibiasis con una sola muestra era de 30 a 33 % y de
72 a 76 % con 6 a 9 muestras (10). Esto viene a corroborar lo
publicado previamente por Swartzwelder quién resaltd los proble-
mas existentes en la identificacidén del parasito y sugirié ademas
guias para la toma de muestras, su conservacidén asi como su estu-
dio (11). Marsden y Smith analizaron la probabilidad de diagnés-
ticar la enfermedad basandose en una sola muestra observada al
microscopio, y encontraron gque la probabilidad es de un 50% en
una persona que excreta 100,000 quistes diariamente, mientras que
en aquella que excreta solo 1,000 quistes al dia la probabilidad
es de solo el 0.45 % (12,13). Sin embargo Mohapatra, estudié una

poblacién de 324 sujetos con amibiasis sintomatica y asintomatica

12



mediante métodos de tipo parasitoldégico e inmunoldgico,observando
que el de concentracion con formol éter (Carles) fué mas util que
la microscopia directa de tres muestras seriadas, principalmente
en aquellos pacientes con colitis, hepatitis y portadores consi-

derados como asintomdticos. Ademas observé . que la hemaglutinacién
indirecta (IHA) correlaciondé debidamente con los resultados de la
investigacién parasitoldgica en aquellos pacientes con disente-
ria y hepatitis, probando ser mucho mas efectiva en los que

presentaron absceso hepatico amibiano (14).

Se ha considerado que ademas de los ya mencionados, existen
varios problemas de cardcter metodolégico que se presentan en los
estudios efectuados por coproparasitoscopia, y son agquellos en
los' que la eliminacidén de gquistes de amibas en materia fecal es
baja e irrregular principalmente en personas o en pacientes
considerados como portadores asintomaticos,ademas, el examen
microscépico de las heces requiere de una inversidn de tiempo, de
concentracién y de experiencia en la identificacidn del paréasi-
to. La variabilidad intra e inter-observadores es un problema
potencial de estos estudios, y no es rara la confusidén de quistes
de la amiba con otros parasitos o a veces los trofozoitos con
macrdofagos y otras células presentes en la muesﬁra. La contami-
nacion de la materia fecal con orina distorsiona los trofozoitos
Y en otros casos puede presentarse interferencia debido a la
ingestién de sustancias como el bario, el cual es usado como

material de contraste; con el tratamiento con ciertos antibiéti-
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cos, con el uso de antiacidos no 'absorbibles,
con antidiarréicos a base de bismuto, ‘de caoll

cacién de enemas con agua corriente (15)

Uno de los avances mas importantes en el éstudioyée la ‘ami-
biasis asi como en el de la biologia de qsté protozoario, es el
hecho de poder cultivar los trofozoitos en forma axénica, siendo
Diamond quién desarrollo este tipo de medio (16). Esto ha permi-
tido en los ultimos afos el desarrrollo de varias técnicas
inmunoldégicas para el diagnéstico de 1la enfermedad con el pro-
poésito de encontrar la mas sensible, especifica, util, con
aplicacidén clinica, epidemioldgica y que sea de bajo costo.
Actualmente hay disponibles varias de ellas para la deteccidén de
anticuerpos anti-E. histolytica;'sin embargo, existe el problema
de distinguir éntre anticuerpos generados por una infeccién nueva
o activa de aquellos de tipo residual propios de infecciones

anteriores (17).

Ha sido de particular importancia el uso de la contrainmuno-
electroforesis para la deteccidén de antigeno de E. histolytica en
el suero de algunos pacientes con amibiasis invasora en la cual
hay un ahorro de tiempo importante y en la que se presenta una
disminucidn considerable de reacciones falsas positivas y con

una mayor especificidad y sensibilidad comparada con la doble

inmunodifusion (18).

El ensayo inmunoenzimatico fué introducido hace aproximada-

mente 20 afos y el principio fundamental mediante el cual se
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'baéé'diéhafprueba’fﬁé en el’d é,lnmhhofld&réSCéﬁcia
téchica‘se detecta fécilmehtei{ﬁanf; éﬁtigeﬁos éoﬁo énéicdérﬁds.
En el inmunoensayo enzimdtico, las enzimas son utilizadas como
marcadores y en contraste con la inmunofluorescencia tienen una
capacidad de amplificacién muy elevadada, siendo de vital impor-
tancia en esta técnica el uso de varias fases sdlidas como el
poliestireno el cual tiene la capacidad de interaccionar tanto
con antigenos como con anticuerpos a muy bajas concentraciones y
bajo ciertas condiciones idnicas y detectar lo gue se busca
en alguno de los fluidos corporales. La simplicidad y bajo
costo del ensayo inmunoenzimatico son de gran importancia en el
diagnéstico de muchas enfermedades infecto-contagiosas producidas
por Dbacterias, protozoarios y helmintos. De hecho la parasito-
logia tiene una posicidén muy prominente e importante en el desa-

rrolio de este tipo de ensayo inmunoenzimatico (19).

El método usual para identificar infecciones parasitarias se
lleva a cabo examinando la sangre, o bien muestras de materia
fecal para observar huevos, gquistes o larvas mediante el uso del
microscopio compuesto. Ahora bien, este método es muy poco prac-
tico en infecciones extraintestinales o extravasculares o en
estudios epidemioldégicos en donde un gran numero de muestras deben
ser procesadas ofreciendo el inmunoensayo una gran ventaja en el
diagnéstico de una gran cantidad de enfermedades infecto-
contagiosas. Muchas de las infecciones consideradas como latentes

Y que se presentan en regiones donde existe un alto indice de
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pacientes asintomaticos y en donde solo una minoria se encuentra
infectada o en zonas en las que se presentan infecciones repeti-
das con ciertos pardsitos; en la mayoria de ellas, se induce la
produccién de anticuerpos con titulos muy elevados, principal-
mente de las clases IgM, IgG e IgE con una amplia especificidad
Y una extensa reactividad cruzada; en estds casos y de acuerdo
a los estudios que se han hecho, es cuando el ensayo inmunoenzi-
matico puede ser considerado de gran ayuda en epidemiologia. Esta
reaccion denominada ELISA ( enzyme linked immunosorbent assay)
tiene la ventaja de ser réapida, facil de realizar, y que requiere
para sﬁ implementacién de cantidades muy pequefias de cada uno de

los reactivos que se utilizan (20).

Mediante la aplicacion de este tipo de técnicas inmunoenzi-
maticas para la localizacidén y cuantificacidén tanto de antigenos
como de anticuerpos, se necesita para su desarrollo e implementa-
cion del uso de conjugados proteina-enzima; 1los cuales se han
preparado mediante un acoplamiento covalente del marcador enzi-

matico al anticuerpo (21).

Recientemente se ha usado la interaccidén no covalente de 1la
biotina con la avidina la cual ha resultado ser excepcionalmente
fuerte con una constante de disociacidén de 0.1 mM. Este comple-
jo se ha utilizado en varios sistemas como son el de inactivaciodn
de bacteridéfagos, mapeo celular de genes, absorcidn selectiva de

células e inmovilizacién de macromoléculas (22).

16



Se han ‘descrito varios ‘métodos uﬁilizadosvparakia localiza~-
cién de antigeno en cortes de téjidO"o en otros sistemas de fase
s6lida basandose principalmente en la fuerte interaccién de 1la
avidina y la biotina. La avidina es una glucoproteina de peso
molecular de 68,000 gue tiene una alta afinidad por la biotina.
Una de las principales ventajas que existen al utilizar la combi-
nacién biotina-avidina es gue cualguier sustancia puede conju-
garse a la biotina y ser detectada por la avidina, lo que posibi-
lita su aplicacién no solo en la técnica de ELISA sino también en
otros muchos sistemas como inmunoguimica, electromicroscopia,
Western-blot, «citometria e hibridizacién de DNA entre otros, ya
que hace que la reaccidén presente una sensibilidad razonablemente
elevada. La biotina es una molécula pequefia y su conjugacidén a
proteinas 6 a otro tipo de sustancias involucra una reaccioén
relativamente sencilla que no afecta la afinidad bioldgica de la
sustancia. En el caso del acoplamiento a un anticuerpo, es impor-
tante tomar en cuenta el tamafno molecular, ya que su aplicacidn a
nivel histoldégico facilita una buena penetracion al tejido; asi
tenemos que en este sistema se pude usar la biotina acoplada al

fragmento Fab del anticuerpo (23).

Las sustancias marcadas con biotina pueden ser detectadas
por cualquier conjugado de avidina o por alguna otra mas com-
pleja como la avidina-fluoresceina, avidina-ferritina, avidina-
anticuerpo 6 avidina-enzima. El marcaje del anticuerpo unido a

biotina da como resultado la formacién de un conjugado muy es-
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‘table “ que~"puede ‘mantener la misma'feav
siempre 'y ‘cuando se almacene a 4 ¢ Cra sta
avidina con o sin biotina es muy estébie?en‘ n'émplip téngbyde,pﬂ‘

y temperatura, particularmente cuando se combiné con bibtiné (24).

Con las tecnicas inmunoenzimdticas se pueden detectar diversos
tipos de antigenos usando para elle un anticuerpo primario y/o
secundario acoplado a la biotina, y haciéndolos reaccionar con
peroxidasa de rabano acoplado a la avidina, reveldndose a conti-
nuacién con un reactivo que genere color e indicativo de la reac-
cion enzimatica, resultando con ello una prueba mas sensible y
rapida que aquella que se presenta cuando se usa el sistema

peroxidasa antiperoxidasa (25).

Uno de los avances mas importantes en la inmunologia de
la dltima década ha sido sin duda la obtencion de anticuerpos
monoclonales, resultado de la fusidén de una célula de mieloma con
otra célula linfoide proveniente de un animal hiperinmune. La
técnica de los hibridomas le ha dado a la inmunoparasitologia una
nueva dimensién. Su uso provee de datos cuantitativos sobre
anticuerpos parasitarios producidos como una respuesta del
huésped a una gran cantidad de antigenos relevantes o irrele-

vantes (26).

Los anticuerpos monoclonales tienen numerosas aplica-
ciones, entre ellas: el analisis, localizacién y caracterizaciodn
de antigenos parasitarios, la exploracidén de la heterogeneidad

antigénica en poblaciones parasitarias; la deteccidn de 1la
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expreéién de DNA clonado en varios vectores, la tipificacién‘de
parasitos, el desarrollo y estandarizacibn de reactivos con una
alta especificidad y con aplicacién en inmunodiagndstico. La -
tecnologia de hibridomas, confiere la ventaja de contar con un
aporte constante de reactivos potencialmente puros, aunque tiene
la desventaja de reconocer un menor numero de sitios antigénicos,

contrario al comportamiento de los anticuerpos policlonales.

Recientemente se han utilizado diversos métodos con el
propésito de determinar la presencia del antigeno de E. histoly-
tica en diferentes muestras bioldgicas como en el suero, heces o
bien en material necrético; entre ellas el mas utilizado es el
de ELISA principalmente aplicado _a la materia fecal y mediante el
cual se ha establecido que dicho método revela un alto numero de

casos positivos (27,28).

En el desarrollo e implementacién de las diferentes pruebas de
ELISA para la determinacién de antigenos de E. histolytica en
heces se han usado en algunos casos anticuerpos policlonales y en
otros monoclonales o bien una combinacién de ambos (29). Root
desarrolldé una prueba inmunoenzimatica para detectar en materia
fecal antigeno de Entamoeba histolytica utilizando para ello
anticuerpos de la clase IgG conjugados a peroxidasa y como so-
porte discos de poliestireno con lo cual pudo detectar diferentes
concentraciones de antigeno pero requiriéndo para su realizacién
de aproximadamente 35 horas, desconociéndose en su estudio los

valores de sensibilidad y especificidad (30). Palacios y cola-
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boradoreS‘ en un estudlo hecho con el fln'de deéérﬁinar la
utllldad clinica de este método encontraron una senslbllldad de
97.5 % 'y una especificidad de 55 %, cifra muy baja para ser de
utilidad en el diagnéstico, y ademas con el inconveniente de que
requiere de incubaciones de toda la noche en cada uno de los
pasos, lo que hace muy tardada la prueba que se propone (31).
Randall empled la misma técnica comparando sus resultados en
diferentes poblaciones y laboratorios incluyendo en su estudio
a un grupo de homosexuales de San Francisco y otro de la ciudad
de México, con caracteristicas clinicas no especificadas. En el
grupo de San Francisco encontrdé una sensibilidad de 42 %, con
una especificidad de 100 % con valores de predicciodn positivo
de 100 % y negativo de 89.6% 'y en el otro grupo observé una
especificidad de 54.5 % y con valores de prediccidn positivo de

38 % y negativo de 75 % (32).

Grundy desarrolldé otra técnica inmunoenzimatica en donde
utiliza anticuerpos policlonales de conejo y de humano, en un
doble sistema de anticuerpos. Este sistema tuvo menos reac-
ciones 1inespecificas y mejoré su sensibilidad, concluyendo que
en todos aquellos estudios en los gque se utiliza la prueba de
ELISA usando anticuerpos policlonales, se requiere de mucho
tiempo para realizarse ya que carecen de especificidad adecuada
para ser considerados de utilidad clinica (33). Al respecto y
aplicando de igual manera la prueba de ELISA Ungar, usdé un

anticuerpo policlonal combinado con un monoclonal pero sin pre-
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sehﬁaf datds del origen, forma dé~érepaf5cién y ksin la céracte;

rizacidh inmunoldgica respectiva de dicho anﬁicuerpo monoclonal,
reporté una sensibilidad de 82 %, una especificidad del 98%, con
valor de prediccidén positivo de 86% y negativo de 98% con una
prevalencia del 7 %. El reporte especifica gue los individuos
que fueron negativos a la microscopia y positivos a la prueba de
ELISA representan probablemente casos no diagnosticados de
amibiasis, proponiendo con ello una prueba mas sensible para

detectar trofozoitos de E. histolytica (34).

E. histolytica, induce tanto una respuesta inmune humoral
como celular, pero hasta ahora no se ha establecido cual de ellas
protege contra una reinfeccidn. La respuesta humoral sirve mas
como un marcador de la enfermedad por la presencia simultanea de
IgM e IgG eépecificos, lo que indica una infeccidn reciente(y
activa, mientras que los titulos elevados de IgG especifica,
sugiere la presencia de una infeccidén que se ha padecido y que no
esta activa. Durante la enfermedad los trofozoitos pueden perma-

necer viables aun en presencia de anticuerpos especificos (35).

En la caracterizacioén de las proteinas del trofozoito usando
sueros inmunes de pacientes con amibiasis intestinal o con absce-
so hepatico amibiano, se ha observado que, aunque la respuesta de
los pacientes es muy variable, la mayoria de 1los anticuerpos
reconocen antigenos de superficie, particularmente aquellos de
peso molecular comprendidos entre 40 y 88 kD; sin embargo, no

existe relacidn entre éstas y la duracion de la enfermedad o la
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sintomatologia (36).

Se han detectado titulos elevados .de anticuerpos antiamiba
en el suero de pacientes con amibiasis invasora aguda, ‘mientras
que en los asintomaticos dichos titulos poﬁ lo generai, se

mantienen en niveles md&s bajos (37, 38).

Otros estudios reportan que trofozoitos incubados con suero
de individuos que no han padecido la enfermedad, son destruidos,
y que este dano, se lleva a cabo por activacién de la via alte;na
del complemento y no por la via clasica que requiere de la pre-
sencia de anticuerpos especificos (39,40). Tanto los anticuerpos
como el complemento pueden prevenir la iniciacién de la enferme-
dad por cepas virulentas de E. histolytica pero no son sufi-
cientes para limitar la infeccidén invasiva. Sin embargo, las
observaciones clinicas en individuos gue han sanado de absceso
hepatico amibiano sugieren el desarrollo de una inmunidad pro-

tectora contra la reinfeccidn por este parasito (41).

Por otro lado se ha observado que las amibas presentes en
las heces de sujetos con disenteria, son refractarias a la lisis
mediada por los anticuerpos de estos pacientes; no asi las
amibas provenientes de cultivos axénicos que son lisadas por
estos mismos anticuerpos. No se descarta la posibilidad de que
existan anticuerpos protectores dirigidos contra antigenos gque no

se expresan permanentemente (42,43).
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En estudios seroldgicos realizados en pacientés con abscéso
hepadtico amibiano, se encontré que durante las fases ini—
ciales de la amibiasis hepatica los niveles séricos de IgM e IgG
especifica se elevan en el 70 % de los casos, los primeros dismi-
nuyen a las 32 semanas después de iniciado el tratamiento y los
segundos pueden permanecer elevados por mas de un afio (44).
Las aglutininas y precipitinas pueden persistir por un periodo de
1l a 5 afios. Estos hechos podrian ser tomados en consideracidén en
la interpretacién de resultados serolégicos; asi, una reaccion
positiva refleja un contacto previo o una infeccién presente; sin
embargo la intensidad de la reaccidén seroldgica no ha sido corre-

lacionada con la severidad de la infeccion (45).

Por lo anterior consideramos 1la necesidad de desarrollar un
método diagnéstico que miﬁimice la presencia de errores intra e
inter-observadores, que sea rapida, que no dependa de la integri-
dad del pardsito al momento del estudio, que sea altamente sensi-
ble, especifico y Util en su deteccidén ya sea en una forma
directa e indirecta y en diferentes fluidos corporales, que sea
costo~efectivo, que permita estudiar las secuelas de la infeccidn
por E. histolytica en el humano, que sirva como un marcador de la
actividad patogénica desencadenada por la amiba y que pueda ser
Util como herramienta para el estudio del parasito por los bidlo-

gos moleculares.

Desde hace varios anos un buen numero de investigadores esto-

matélogos han estado caracterizando los componentes salivales en
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'condlclones normales, asl alteraclones en el

rango sallval y de acuerdo con ellas detectar una buena canti-
dad de componentes los cuales se correlac1onan con cierta fac1-

lidad con un buen nﬁmero de enfermedades.

El examen de las secreciones colectadas de las glandulas
parétidas, submandibular, sublingual asi como de la regidn
crevicular de los espacios existentes entre el diente y la gingi-
va, han sido especialmente valoradas para el diagndstico diferen-
cial de una buen cantidad de enfermedades infecciosas asi como
para evaluar los efectos de diferentes agentes farmacoldgicos y/o
regimenes terapéuticos gque tienen una repercucién importante en

la funcién salival (47).

La presencia de anticuerpos de la'clase IgA, puede ser
demostrada en diferentes fluidos corporales como son la leche
materna, el calostro, el suero, y la saliva y son los gque con
mayor frecuencia se encuentran y se pueden detectar a muy tempra-
na edad siempre y cuando el estimulo antigénico que se dé,
permita su presencia, la cual se ha demostrado gue aparece en
aproximadamente 14 dias después de que el antigeno es presentado

al tejido linfoide asociado al intestino (48).

Este tipo de respuesta puede tener valor diagndstico si se
detecta mediante la aplicacidén de técnicas altamente sensibles
como la de ELISA aplicada en muchas enfermedades infecciosas.
Asi, la presencia de anticuerpos de la clase IgA en fluidos corpo-

rales como la saliva, pueden servir como un indicador de la ami-
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biasis intestinal lo cﬁaiifav
de diagnéstico de ésta yioﬁrésfv"

el lumen intestinal.
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RESULTADOS

Se anexan tres articulos en los que se comunica:

a). La técnica de ELISA reportada en este trabajo y en la
que se utilizé un anticuerpo monoclonal anti-Entamoeba histolyti-
ca, se logro detectar 0.1 ug de antigeno gembranal Yy un minimo de
10 trofozoitos de la amiba dando lecturas lecturas de Densidad
Optica en un rango de 0.095 a 0.530 para concentraciones de 0.1
a 10 ug del antigeno respectivamente corrrespondiendo para los
trofozoitos usados en un rangoe de 10 a 10,000 amibas, dan lecturas
de 0.057 a 0.307. Al aplicar la prueba a 272 muestras 20 resul-
taron positivas a la presencia del antigeno de la amiba. Las
mismas muestras se estudiaron por microscopia observandose en dos
de ellas la presencia de trofozodoitos y en las 18 restantes, los
quistes. De las 20 positivas, 6 contenian otros parasitos y 50
con dos o mas parasitos, resultando 202 muestras negativas tanto
al examen coproparasitoscépico como a la determinacion de antige-

no.

En otro estudio que se realizé posteriormente aplicando 1la
prueba para demostrar la presencia de antigeno a 429 muestras, 26
fueron positivas a E. histolytica, éstas al ser sometidas al
examen coproparasitoscopico, 13 resultaron positivas. Cuando se
analizaron las historias clinicas de los 26 pacientes, se encontroé

que los sintomas fueron compatibles con la amibiasis intestinal.
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n;..se observd que la- ‘proporcién’

:;déipqsm,;_;dad7pa;a,;adaﬂunafde'laé pruebas que- realizaron “en
‘ﬂf§}ﬁéi¢om§éfativaV(ELESA;'cﬁproparasitoscdpico OBP, perfil
rgctél), se encontro qué la de ELISA es mas sensible que los
otros métodos que se utilizaron para la dgFeccién de la amiba; de
la muestra de pacientes estudiados, el 77.3% (116) de los casos la
ELISA fué positiva, corrrespondiendo un 34.7% y 12.6% para el
perfil rectal y OBP respectivamente. De los 116 pacientes que
fueron positivos, todos recibieron tratamiento anti-amibiano y 1la
sintomatologia disminuyd en el 100% de los casos. Ahora bien en 11
de los 15 pacientes con abscesc hepatico, la ELISA fué positiva y
solo en uno de ellos se demostrd la presencia de Entamoeba histo-

lytica mediante el examen coproparasitoscépico.

De los 116 pacientes positivos, solo en 52 de ellos se logrd
detectar E. histolytica aplicande las otras dos pruebas y en 47

se observaron otros parasitos.

c). En este proyecto, se estudidé una poblaciodon de 223 nihos
en edad escolar con el fin de determinar la presencia de anticuer-
pos de la clase IgA anti-amiba en la saliva, aplicando para ello
el ensayo inmunoenzimatico de ELISA, y demostrandose que su pre-
sencia puede revelar una infeccidén intestinal por E. histolytica
presentando la prueba una sensibilidadde 85% y una especificidad-
del 98% con altos valores predictivos, dandose una correlacidén
significativa con la presencia de antigeno en heces asi como con

el examen coproparasitoscépico. Esta prueba se realiza en menos
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tiempo que la del coproparasitoscépico y es de bajo costo; por lo
que puede ser aplicada en programas tanto de caracter epidemiolod-

gicos como de control de la amibiasis.
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DISCUSION.

‘El diagnéstico de la amib

omunmente

establecida cuando elftrdfoni;9~ quigtéjépnn dehtificadosiehb
las heces, sin embargo ,'lass;imitacioﬁesfdé lés‘téénicasbéopfo-
parasitoscépicas son bien conocidas; debido a ello, existe una
alta proporcién de sujetos con patologia amibiana diagnosticada
solo clinicamente, ya que no se cuenta con una metodologia mas
objetiva, que sea de alta sensibilidad y especificidad para
poder con ella detectar 1la enfermedad; llegandose a considerar
en la mayoria de los casos como un criterio alternativo el diag-
néstico clinico asi como la respuesta positiva al tratamiento
anti~amibiano con metronidazol y/o dihidroxiquinoleina. Se conoce
perfectamente que los estudios pérasitolégicos pueden dar lugar a
error en la clasificiacidén e iaentificacién de los parasitos
contenidos en una muestra de materia fecal y que pueden estar
asociados a una serie de factores como son una inadecuada obten-
cion de la muestra, deficiente conservacién, eliminacién inter-
mitente de las formas del parasito, tratamiento que ha recibido
la persona antes de la colecta de la muestra, la inexperiencia
del observador y el tiempo limitado para realizar los examenes,
también es posible que la coleccidn de la amiba en la muestra
mediante la rectosigmodoscopia en aquellos individuos con sinto-
matologia clinica de la amibiasis puedan destruirse y no ser de-
tectada al microscopio; no asi el antigeno el cual puede detec-

tarse por esta técnica inmunoenzimatica.
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La prueba de ELISA en heces Que se propone para el diagndsti-
co de la amibiasis intestinal, es una tecnica rapida de alta
sensibilidad y especificidad tal y como quedd demostrado en los
estudios que se realizaron para evaluarla, y en donde se compard
con los métodos de digndstico que normalmente se utilizan. La
prueba permite detectar E. histolytica en personas con o sin
sintomatologia de la enfermedad, por lo que puede ser de gran
utilidad tanto en el laboratorio de rutina como en estudios de
tipo epidemioldégico o bien en programas preventivo y/o control de
la amibiasis intestinal bajo diferentes condiciones de prevalen-
cia.

En suma consideramos que la prueba para la deteccidén de
antigeno de E. histolytica en hecCes, comparada con otras de tipo
parasitoldgico e inmunoldogico, constituye un método altamente
confiable y practico para el diagndstico de la patologia intes-
tinal amibiana particularmente por su alta sensibilidad y espe-

cificidad, la rapidez en el procesamiento y su bajo costo.

Por lo que se refiere a los resultados obtenidos en la prue-
ba inmunoenzimatica desarrollada para la determinacioén de anti-
cuerpos especificos de la clase IgA anti-Entamoeba histolytica en
la saliva, demuestran que su presencia, puede revelar una infec-
cién intestinal por este protozoario presentando una sensibili-
dad mayor que el examen coproparasitoscépico. Su utilidad de-
pende de la prevalencia de la enfermedad asi como de la pobla-

cién a la cual pueda ser aplicada, resultando una sensibilidad de
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85-% y uUna especificidad de 98 %, pu§iend6'excluir amibiasis
intestinal con una certeza de 99 °%, perd'éin,poder diferenciar
entre un portador asintométicg'y'§n7episodio de amibiasis inva-

siva.
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CONCLUSiONES .

Se cﬁenta con una prueba de tipo inmunoenzimatica, mediante la
cual se puede determinar en heces, antigeno de Entamoeba histoly-
tica utilizando un anticuerpo monoclonal acoplada a biotina y
cuyas caracteristicas mas importantes es la de ser altamente
especifica y muy sensible para poder detectar tanto a pacientes
con la enfermedad asi como a portadores de la amiba, rapida de

efectuar y de bajo costo.

Asi mismo se propone una prueba de caracter inmunoenzimatico
la cual de cierta manera simplifica el diagndstico de la amibiasis
intestinal y se basa en la busqueda de anticuerpos de la clase IgA
especificos anti~E. histolytica én una sola muestra de la saliva.
Resultando de igual manera ser muy sensible, espécifica y de bajo
costo pudiéndose diagnosticar individuos asintomaticos asi como

enfermos con la amibiasis intestinal.
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PERSPECTIVAS.

En base al uso de los anticuerpos monoclonales asi como de
la propia prueba, puede tener diversas aplicaciones, una de ellas
es la de poder hacer una diferenciacién del agente etiolégico con
respecto al absceso hepatico amibiano ya que se confunde con mucha
facilidad con otro tipo de alteraciones como pudieran ser abscesos
piégenos producido por microorganismos de tipo anaerobios o bien

por otra causa.

Ahora bien se conoce que el perfil rectal asi como la toma de
la muestra mediante el uso del rectosigmodoscopio nos da un 75% de
posibilidades para poder detectar la amiba mediante el examen
coproparasitoscépico por lo que de igual manera la aplicacidén de
la prueba para determinar el antigeno de la amiba a diferentes
niveles del recto podria proporcionar una informacidén mas exacta
de la distancia a la cual se debe de tomar la muestra para ser

analizada.

Asi mismo su aplicabilidad puediese ser de gran importancia en
estudios de suero en los que la determinacién del antigeno se
hiciese principalmente en agquellos casos en los qgue la amibiasis
es extraintestinal con localizaciones a nivel de higado cerebro,

corazdn, genitales o en piel.

Por lo que se refiere a la técnica usada en la determinacién

de anticuerpos especificos anti-Entamoeba histolytica de la clase
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IgA puede ser aplicada en otras parasitosis cuya ‘localizacién sea
a nivel del tracto intestinal; en-.el-sida,/ o bien para ' la deter-
minacion de cierto tipo de hormonas,'dfogas,,'virus, y bacterias

relacionadas con cierta patélogia, oral, etc.
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A diagnostic test for intestinal amebiasis
was developed by using an ELISA that in-
corporated a well-defined monoclonat an-
libody specific for a membrane antigen of
Entamoeba histolytica. The ELISA was
found to be sensitive and quite specific for
E. histolytica, since there were no cross
reactions with other parasites, especially

Key words:

Entamoeba coli, with which Entamoeba
histolytica is often confused. In addition,
this test detected not only E. histolytica
trophozoites but also cysts. This technique
will be of great vaiue in the rapid and ac-
curate diagnosis of £, histolytica in human
fecal material.

Monoclonal antibody, parasitic diagnosis

INTRODUCTION

Worldwide, infections caused by Emtamoeba hisml_\'lia;
are an extremely important public health problem. Although
this protozoan infects the large intestine, it can invade other
organs such as the liver, brain. skin, genitals, lung, etc. (1).
Diagnosis of intestinal amebiasis by microscopic identifica-
tion of cysts or the vegetative form of E. histolviica has the
disadvantages of requiring not only personnel with experi-
ence in such identification but also samples taken on three
different days which. in-practice. often means a delay in di-
ugnosis owing to lack of adequately supplied samples. Many
attempts have been made to adapt an immunocnzymatic as-
say (ELISA) to the detection of E. histolytica antigen(s) in
fecal material (2—4). In the majority of such attempts, the use
of polyclonal antibodies produced relatively unreliable re-
sults because of lack of specificity (5.6). In one report.
monoclonal antibodies were used: however, the monocion-
als were rot immunochemically characterized to determine
specificity (7).

In this work. we report the development of a diagnostiz
test for intestinal amebiasis by means of an ELISA in which
a well-defined monoclonal antibody, specific for a mem-
brane antigen of E. histolvtica (8) was used.

MATERIALS AND METHODS
Trophozoites of E. histolytica

Trophozoites of the pathogenic E. histolytica strain
HM1:IMSS were maintained in axenic culture in Diamond
TY-1 (9) and were harvested for use in the exponential phase
of growth.
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Isolation of Plasma Membrane From E. histolytica

Cytoplasmic membranes from E. histolytica were ob-
tained by the method of Aley et al. (10).

Production of Polyclonal Anti-E. histolytica

New Zealand white rabbits were immunized by injection
in the footpads with 1.0 m! of an emulsion consisting of 5 X
10° viable trophozoites in 0.5 ml 0.15 M NaCl and 0.5 ml
Freund's incomplete adjuvant (Difco. Detroit. MI). These
animals were again injected intramuscularly and subcutane-
ously with the same guantity of viable trophozoites (without
adjuvant) 8 and 15 days later. When these animals demon-
strated the production of serous antibodies against mem-
brane antigen as determined by double immune diffusion
(11)., they were bled. The immunoglobulin fraction was pu-
rified from the separated sera by precipitation with ammo-
nium sulfate (12).

Production of Monoclonal Anti-E. histolytica

BALB/c mice were immunized by intraperitoneal (i.p.)
injection of 2 x 10° viable E. histolyrica trophozoites. One
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month later, they were injected i.p. with 100 ug of E. his-
tolytica membrane antigen. Four days after this last injec-
tion, the animals were killed and the spleens removed. These
immune spleen cells were fused with SP2/0 myeloma cells
(ratio 100:1) by using polyethylene glycol 4,000 (Sigma. St.
Louis, MO). Production of antibodies by hybrid cells was
determined by ELISA. Those hybrid cells producing spe-
cific anti-E. histolvtica were cloned in soft agar (13). Pro-
duction of specific immunoglobulin in the resulting colonies
was determined by ELISA. Positive clones were expinded
in vitro and thercafter. in vivo, in ascitis form in BALB/c¢
mice previously inoculated i.p. with Pristan (Sigma). Eight
days later, the ascitis liquid was obtained and the immuno-
globulin fraction was recovered.

That this monoclonal antibody is specific to strains of £.
histolyrica has been demonstrated (8). In an ELISA. this
monoclonal antibody was shown to react with soluble anti-
gen from E. histolytica strains HM1:1MS8S. HM3:IMSS,
HM38:IMSS, and HK9:NIH but not from E. moshkovskii,
E. invadens, or E. histolviica-related Laredo strain. This
specificity was also shown in immunofluorescence studies,
in which this monoclonal antibody reacted with trophozoites
from E. histolytica but not from E. moshkovskii, E. inva-
dens, or E. histolviica-related Laredo strain.

'

Preparation of the Anti-E. histolytica-Biotin
Conjugate

The monoclonal antibody was dialyzed against 0.1 M
NaHCO;, pH 8.0. Thereafter, the protein concentration was
determined (14) and, was adjusted to 100 ug/ml with 0.1 M
NaHCOj. For each 100 ug of antibody, 100 ul of DMSO
containing 1.1 mg-hydroxysuccinimido-biotin (Sigma) was
added. After the mixture had been incubated (2 h, 25°C). the
reaction was stopped by the addition of 0.1 volume of 1 M
NH,CI, pH 7.2. The resulting mixture was dialyzed against
0.01 M phosphate buffer containing 0.15 M NaCl (PBS) pH
7.2 (4°C, 24 h) (15).

Preparation of Fecal Samples

Frozen fecal samples (272) were received from the Hos-
pital General del Centro Medico del IMSS and from the Ins-
tituto Nacional de Pediatria, Mexico City. The samples were
coded in a double-blind study. After the data from ELISA
were obtained, the results were compared to that from mi-
croscopic studies of samples prepared by the Faust method
(16). For ELISA, each fecal sample was homogenized in
PBS, pH 7.4, which contained sodium dodecyl sulfate
(0.05%), and three concentrations (50 mg, 5 mg, and 0.5 mg
per ml) were tested.
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ELISA Determinations of E. histolytica in Feces

Each well of polystyrene plates (Immulon I1. Dynatech
Laboratories, Alexandria, VA) was coated by the addition of
10 ug of polyclonal anti-E, histolviica in 100 ] 0.1 M car-
bonate buffer, pH 9.6 and by drying the plates in a dessica-
tor under vacuum. Previous testing of varied amounts (0.01,
0.1, 1.0, 10. and 100 ug) of this antibody showed 10 ug to
be optimal. At the start of the assay. the wells were washed
three times by adding PBS, pH 7.4 containing 0.05% Tween
20 (PBS-Tw) (200 ul per well, 3 min, 20°C). The wells were
then blocked by the addition of 1% (w/v) bovine serum al-
bumin (BSA) in PBS (200 u! per well: 4h; 20°C; gentle
agitation).

The sensitivity of the test was determined by parallel ex-
periments in which E. histolvtica membrane antigen (0.1-
100 ug) and E. histalviica trophozoites (1-1,000) were used.
Therefore. to the appropriate plates, known quantities of
cither membrane antigen. trophozoites. or feces were added.
Afier incubation for 1 h at 37°C and 2 h at 20°C (with agi-
tation). the plates were washed three times with PBS-Tw
containing 0.05% BSA (PBS-Tw-BSA) for 3 min before
cach change. The monoclonal anti-£. histolviica-biotin con-
Jjugate (50 ul) was added to each well and the plates were in-
cubated 1 hat 37°C and 2 h at 20°C, with gentle agitation.
The plates were then washed with PBS-Tw-BSA as before.
Immediately thereafter, 50 ul of streptavidin-peroxidase
(Amersham International, UK) which had been diluted 1:400
in PBS containing 1% BSA was added to each well and the
plates were incubated for 1 h at 37°C. The plates were then
washed five times for 3 min with PBS-Tw and 50 u! of sub-
strate was added to cach well. The substrate was prepared by
adding 10 mg o-phenylenediamine and 4 ul 30% H.01t0 10
mlof 0.1 M citrate buffer. pH 4.5. The plates with substrate
were incubated for 4 min at 20°C in the dark. To stop the re-
action, 200 ul of 1 M H.SO,4 was added to each well. The
plates were then read at 495 nm in an ELISA processor M
(Behring. Marlburg, West Germany).
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Fig. 1. Sensitivity of the ELISA. Points indicate reactivity of the mono-
clonal anti-£. histolytica against E. histolytica membrane antigen (4) or
trophozoites (B).
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TABLE 1. Determination of the Presence of E. Ixi:raljiica in
Feces by Microscopy and by ELISA :

ELISA

Parasite Microscopy
Parasites absent 2027272 2521272
Parasites present 70/272¢ 201272
E. histolytica 20070% 20/7¢¢
Other parasites 50170 0/70°
E. coli 14/70 0/70
G. lamblia 14170 0/70
E. nana 11770 0/70
1. butschlii 470 070
Ch. mesnili 4170 0/70
A. lumbricoides 370 0/70
T. trichura 170 0/70
“Some samples contained more than one parasite,
#Same 20 samples which were positive in ELISA,
“Negative ELISA implies no cross reaction.
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Fig- 2. Range of reactivity of the ELISA in E. histolytica-positive and
-pegative human fecal samples used at the concentrations shown on the
abscissa.

'RESULTS

The ELISA in which our monoclonal anti-E. histolytica
was used was sensitivite, detecting as little as 0.1 pg of E.
histolytica membrane antigen and ten E. histolytica tropho-
zoites. ELISA reading ranged from 0.095 to 0.530 for the
amounts (0.1 to 10 ug) of membrane antigen used (Fig. 1A).
Although the use of one trophozoite produced a reading close
to background values, 10-1,000 trophozoites gave detect-
able readings (0.057 to 0.307) (Fig. 1B).

This ELISA proved useful for the detection of E. histoly-
tica in feces. Of the initial 272 samples studied. only 20 were
pasitive for E. histolytica as determined by ELISA. These
findings were confirmed by microscopy: of the 20 samples
that were positive for E. histolvtica. two contained tropho-
zoites and 18 contained E. histolyvtica cysts. Also, of these
20, six also contained other parasites (Table 1). Fifty other
samples were found to be infected with one or more para-
sites but these were free of E. histolvtica. No parasites were
detected in the remaining 202 samples.

The optical density readings of the three dilutions of the 20
E. histolytica positive fecal samples were compared among
themselves and to the readings of the negative controls. Al-
though the readings of the three dilutions gave values that
were significantly different from those of the negative con-
trols (P < 0.001), they did not differ among themselves
(P > 0.05) (Table 2; Fig. 2).

Since these preliminary studies indicated that the quantity
of stool sample to be analyzed was not critical for evaluating
the presence of E. histolytica, in a later study the amount of
feces was not weighed. In this study, 429 samples were ex-
amined and 26 were positive for E. histolytica as determined
by ELISA. By microscopy, only 13 of these 26 samples and
no others were positive (Table 3). When the clinical records
were examined to determine the reliability of the ELISA test,
it was found that the symptoms of those patients with the
positive stool samples were compatible with a diagnosis of
amebic infection. Here again, by microscopy, some samples
positive for E. histolvtica contained other parasites, while

TABLE 2. Sensitivity of ELISA to Different Concentrations of Entamaeba histolytica-Positive

Feces

Fecal No. of

sample samples
Group (mg/ml} assayed Optical Densityios pmt S.E. sl
{ 50.0 20 0.151 £ 0.024 < 0.001
2 5.0 20 0.111 + 0.011 < 0.00}
3 0.5 20 0.086 + 0.011 < 0.001
4 Blank” 20 0.025 + 0.005 -
5 Blank® 202 0.025 + 0.002 —

“The P value was compared to the background values obtained in group 4 or 5.
#Background value of E. histolyrica-positive feces in contral plates in which cither polyclonal or monoclonal

antibody was not used.

“Background values from the 202 E. histolytica-Tree fecat samples,



TABLE 3. Determination of the Presence of £. histolytica in
Feces by Microscopy and by ELISA®

Purasite Microscopy ELISA
None 2131429 0
E. histol 1314200 ‘ 26/429°
Other parasites 216429 (0/216)

E. coli 29 0

G. lamblia 57 0

E. nana 59 0

1. buischlii 9 0

Ch. mesnili 8 ]

A. lumbricoides 30 0

T. trichura | 0

“The sample for the ELISA assay was laken without weighing the feces.
"Thirteen of the 26 found pasitive by ELISA and no others.
‘Some samples contained more than one parasite.

other negative samples were found to be infected with one or
more parasites but to be free of E. histolytica. No parasites
were detected in the remaining 213 samples. Therefore, in
addition to being sensitive. the ELISA assay is quite specific
for E. histolvrica since there was no cross-reaction with other
parasites and there were no false positives or false negatives.

DISCUSSION

The ELISA method used in this work showed that the
monoclonal ami-E. histolvrica could detect the presence of !
amoebic antigen in fecal samples and was sufficiently sen-
sitive to detect 0.1 ug of this antigen or ten or more E. his-
tolytica wwophozoites. As stated in Materials and Methods,
this monoclonal antibody has been shown to have the nec-
essary specificity to distinguish between E. histolvtica and
other Entamoeba species (8). This specificity was also dem-
onstrated here by the lack of reactivity with the other para-
sites, especially Entamoeba coli, with which Entamoeba
histolvtica is often confused. Repetition of assays on sam-
ples which had been frozen for over 30 days showed no
change in the results.

This technique. therefore, is not only sensitive and highly
specific but also rapid and precise. Since it obviates the need
of microscopic studies and serial samples, a greater number
of samples can be processed in less time. Because this
ELISA also detected E. histolytica cysts, the identification
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of asymptomatic carriers is facilitated. This technique will

be of great value in the rapid and accurate diagnosis of E.
histolvtica in fecal material.
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Evaiuation of the ELISA Test for Detection of
Entamoeba histolytica in Feces

Elizabeth Merino,!> Walter Glender, * Ruben del Muro,? and Librado Ortiz-Ortiz®
"Unidad de Epidemiclogia Clinica, Facultad de Medicina UNAM/Hospital General de Mexico, Secretaria de
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Ecologia Humana, Facultad de Medicina and *Departamento de Inmunologia, Instituto de Investigaciones
Biomedicas, UN.A.M., Mexico, D.F. Mexico

The clinical utility of an ELISA test with
monoclonal antibodies to detect antigen of
Entamoeba histolytica in feces was evaluated
in 150 patients with gastrointestinal symp-
toms. Each subject was examined by recto-
sigmoidoscopy with rectai smear and/or a
{riple stool search for ova-bacteria-parasite
{O8P); in addition, one stool sample was col-
lected for the ELISA test. All the lests were
independent and double blind. E. histolytica
was detected by OBP and/or rectosigmoido-
scopy in 66 patients; 61 patients had other
parasites; and in 23, no parasites were iden-

Key words:

tified. Of all patients, 116 were positive for the
ELISA test. Of these, E. histolytica was iden-
tified in 52. In 47, other parasites were iden-

ifwd andin 17, no parasiles were found. The
ELISA test with a monoclonal antibody against
E. histolytica antigen showed higher sensi-
tivity than the standard diagnostic methods:
the ability to detect the presence of E. his-
tolytica antigen regardiess of the destruction
of the parasite or of the error due to misiden-
tification of the parasite resulting from faulty
preparation of the samples.

Monoclonal antibodies, amebiasis, parasitic diagnosis

INTRODUCTION

Infection due to Entamoeba histolvtica remains an important
public health problem around the world. particularly in
underdeveloped countries. The importance of amebiasis is
related not only to the high infection rate but also to the
potentially fatal complications associated with invasion of other
organs by E. histolvtica (1,2).

The standard diagnostic method for intestinal amebiasis is
the detection of E. histolviica by direct microscopic exami-
nation of stools. However. asymptomatic carriers who are the
major source of infection are not easily diagnosed by this
method. In these cases, examination of at least three
samples with the use of concentration techniques is usually
needed (3.4).

Immunological tests using ELISA methods have been pro-
posed as a diagnostic aliernative (5-9), with the advantage
of being highly sensitive. specific, clinically useful, and cost-
effective. Del Muro et al. (10) developed an ELISA test to
detect antigen of E. histolvtica in stool using monoclonal anti-
bodies. This test yiclded a 100% sensitivity and specificity.
and it had the ability to detect the presence of the parasite
even when samples were frozen for up to 30 days. It should
be noted that in the latter study the control group included
asymptomatic patients without amebiasis.

The aim of the present study was to assess the clinical util-
ity of the ELISA test with monoclonal antibodies for antigen

© 1990 Wiley-Liss, Inc.

of E. histolytica in stool in the differential diagnosis of patients
with vague abdominal complaints.

MATERIALS AND METHODS
Patients

Upon their initial visit to any of the out-patient clinics of
the Hospital General de Mexico. Secretaria de Salud. 150
consecutive patients were invited to participate in the project
provided they met the study criteria. Criteria for patient eli-
gibility was a minimum age of 135 years and at least one of
the following groups of symptoms: a) colitic syndrome.
defined by at least three out of four symptoms. namely abdomi-
nal pain. constipation and diarrhea. and adbominal disten-
tion; b) dysentery or dysentery-like symptoms regardless of
the evolution time: or ¢} amebic abscess of the liver charac-
terized by pain in the right upper abdominal quadrant, with
fever, hepatomegaly. ultrasound image compatible with hepatic
abscess, and 1HA titer greater than 1:256 (11). The ameba
was considered responsible for the clinical symptoms if the
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coproparasitoscopy and/or rectal profile and/or ELISA were
positive.

Patients were excluded from the study if they had received
antiparasitic or antimicrobial drugs during the two weeks prior
to the study, or if they did not have the results of either a
sigmoidoscopy with rectal smear or a triple stool search for
ova-bacteria-parasite (OBP).

The average age of the patients was 37 % 14 years (range
15-70). Sixty-seven percent (101 cases) of the sumple
were females. On average. the patients had been without treat-
ment for 21 days before collecting the fu.al sample {range
15-120 days).

All patients with amebic pathology received specific treat-
ment with metronidazol (30 mg/kg a day in three doses for 10
days) and/or diiodohydroxiguinoline (650 mg three times a
day for 15 days). Subjects with results negative for £.
histolviica did not receive treatment until the etiology of their
disease was determined.

Fecal Samples

Fecal samples for the ELISA test were obtained within 48
hours following the first visit of the patient. The samples were
coded in a double-blind study. Samples for OBP search were
obtained on consecutive days until three were collected. The
parasitologic and the immunologic study were done inde-
pendently.

ELISA Technique

A well-defined monoclonal antibody. specific for E.
histolytica (12), was employed for the ELISA technique. In
brief, each fecal sample was homogenized in 0.01 M phos-
phate buffer containing 0.15 M NaCl (PBS). pH 7.4, which
contained sodium dodecy! sulfate (0.05%). and added on wells
of polystyrene previously coated with 10 pg of polyclonal
anti-£. histolvtica (100 1) in 0.1 M carbonate bufter, pH 9.6.
After incubation for 1 hour at 37°C and 2 hours at 20°C (with
agitation), the plates were washed three times with PBS, pH
7.4, containing 0.05% Tween 20 (PBS-Tw) and 0.05% bovine
serum albumin (BSA) (PBS-Tw-BSA) (200 pl per well) for 3
minutes before each change. Afterwards, 2 monoclonal anti-£.
histolvtica-biotin conjugate {50 pl) was added to each well
and the plates were incubated for 1 hourat 37°C and 2 hours
at 20°C, with gentle agitation. The plate were then washed
with PBS-Tw-BSA as before. Immediately thereafter. 50 i
of streptavidin-peroxidase (Amersham International, UK)
which had been diluted 1:400 in PBS containing 1% BSA
was added to each well. The substrate was prepared by add-
ing 10 mg of o-phenylene-diamine and 4 ) 30% H,01t0 10
ml of 0.1 M citrate buffer. pH 4.5, The plates with substrate
were incubated for 4 minutes at 20°C in the durk. To stop the
reaction, 200 pl of t M H,SO, were added 1o each well. The
plates were then read at 495 nm in an ELISA processor M
(Behring, Marburg, FRG) (10).

This ELlSA test- with'monoclonal antibody against E.
histolyrica detects the presence of quantities as small as 0.1

g of E..histolytica membrane antigen, and 10 trophozoites
of E. histolytica (10). In this study we found that at 0.120
O.D., the true positive cases could be optimally discrimi-
nated from the true negative cases (sensitivity, Y9%; speci-
ficity, 100%) (13). With this test, the presence of both cysts
and rophozoites of E. histolvtica are detected. The monoclonal
antibody used is specific against E. histolvtica strains
HM1:IMSS, HM3:IMSS, HM38:IMSS. and HK9:NIH, and
it does not react against £. moshkovskii, E. invadens, E.
histolytica of the Laredo type, nor against Escherichia coli.

OBP Search

Triple stool search for OBP was done by direct micro-
scopic examination using the standard Faust's concentration
method (14).

Rectal Profile

A rectosigmoidoscopy with direct parasite search in rectal
mucus was performed in all patients except in cases of ame-
bic liver abscess.

RESULTS

The proportion of positivity for each of the diagnostic
tests (ELISA. OBP. rectal smear) and for each clinical cate-
gory is shown in Table 1. The ELISA tests proved more sen-
sitive than OBP and rectal profile in detecting amebic
pathology. since 77.3% of the cases were ELIS A positive and
only 34.7% and 12.6% were positive by recal profile and
OBP. respectively. The 116 ELISA positive putients received
antiamebic treatment and the symptomatology disappeared
in 100% of the cases.

In 11 of the 15 patients with amebic liver abscess, the
ELISA test was found positive whereas only in one of them,
the presence of E. histolytica in feces was demonstrated by
OBP. I[n these patieats, no rectal profile was performed
(Table 1).

TABLE 1. Relation Between the Presence of Several of the
Clinical Entities Considered as Amebic and the Positivity of the

Different Di tic Mcthods Used
No. of Assity performed (positive no.)
Clinical paticnts Rectal
i i (n=150) ELISA 0.B.P. profile
Liver 15 1 ! N.D.*
abscess
Diarrhea 16 14 0 I
Colitic 17 89 17 49
syndrome .
Dysenteric 2 2 1 =2
syndrome

“N.D., notdone,




TABLE 2.. Parasites Found in Rectal Profile or Fecal Samples

“: No. of
B patients
Parasite {n = 150)
E. histolytica 66
Alone “a
With other protozoa 16
All other nematodes 9
E. coli 14
Giardiu lamblia 5
Enteromonas hominis 8
Endolimax nana i
Chilomastix mesnili 2
Trichuriy trichiura 3
Strongyloides stercoralis 1
Ascaris lumbricoides 5
Hymenolepis nanu 5
Enterobius vermicularis 4
Multiple nematodes 3
Without & i parasit 23

Of the 116 patients with E. histolvtica detected in feces by
ELISA, the ameba was identified by other tests in only 52
cases. In 47 of the samples examined, other parasites were
also found (Table 2), and. in the remaining 17 samples. no
parasites were demonstrated.

Among the 34 subjects with a negative ELISA test (23%).
E. histolytica was found in 22 subjects (65%) by copropar-
asitoscopy and/or rectal profile (data not shown). In two of
these subjects. the symptomatology did not improve atier the
specific treatment, confirming afterward the diagnosis of
Crohn's disease and intestinal tuberculosis. In the remaining
20 patients. no organic diagnosis was confirmed: the patients
continue under study and none of them has shown a sutisfactory
response 10 antiamebic treatment with metronidazol plus
diiodohydroxiquinoline or dehydroemetine. Inthe 12 remain-
ing cases. no evidence of E. histolytica was found.

DISCUSSION

In the present study we found. that the ELISA test for the
determination of the £. histolytica antigen with monoclonal
antibodies showed higher sensitivity than the standard diag-
nostic methods in the population studied, in conditions where
differential diagnosis in patients with nonspecific gastroin-
testinal symptoms is important.

The diagnosis of amebiasis is commonly established when
the cyst or trophozoite is identified in feces (11). However,
the limitations of these diagnostic techniques are well-known
(15-18), particularly because there is a high proportion of
subjects with amebic pathology from a clinical standpoint who
show a positive response 10 specific treatment in spite of hav-
ing a negative coproparasitoscopy and/or rectal profile. Asa
consequence, due to the absence of a standard diagnosis with
adequate sensitivity for all the positive cases, we considered
the presence of clinical symptoms suggestive of amebic pathol-
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ogy associated to a positive response o antiamebic treatment
with metronidazol and/or diiodohydroxiguinoline as an alter-
nate diagnostic criterion.

The ELISA test for antigen of E. histolvrica wus shown to
be more sensitive to diagnose intestinal amebiasis than the
standard diagnostic methods. since itdetected 77%: (116/150)
of the subjects with symptomatology suggestive of amebia-
sis. Only in 52 cases was the diagnosis of amebiasis also con-
firmed by the OBP search and/or the rectal profile. Moreover.
when the alternate clinical criterion of response to treatment
was used as diagnostic criterion, the ELISA test was able to
detect 100% of the cases. On the other hand. in subjects with
a negative ELISA test, but in whom E. histolvtica was iden-
tified by other diagnostic methods (22/34 subjects). we con-
sider that the positivity of the parasitological studies may be
due 1o ertors in the classification of parasites such as E. coli
or E. haropnanni and E. histolvtica (3,15-18).

The possible reasons for the low accuracy obtained with
the standard disgnostic methods, OBP and rectal profile are
inadequate sample collection. deficient conservation of the
samples. intermittent elimination of the parasite in feces. and
antiparasitic or antibacterial treatment prior to sample col-
lection. Inexperience and luck of knowledge, as well as the
limited time available for performing the examinations are
also sources of error. In fact. the cfficiency of the microscopic
detection of E. histolytica by skilled operators has been
reported to be 10-33% (15-18). Furthermore. it is also pos-
sible that the ameba collected in the sample {rom rectosig-
moidoscopy in individuals with clinical symptoms of amebiasis
could be destroyed or escape microscopic detection but not the
antigenic discovery by the ELISA method.

In summary, we believe that the ELISA test for detection
of antigen of E. histolytica in feces. compared with other pres-
ent parasitological diagnostic methods. constitutes a poten-
tially useful tool in the diagnosis of intestinal amebic pathology
because of its high sensitivity, speed in processing. and lower
test costs.
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This investigation sought to determine whether detection of salivary IgA antibodies to Ent-
amoeba histolytica could identify intestinal amebic infections among 223 school children. Four

groups of children were identified through coproparasi inati

E. histolytica as

the only parasite (33%); E. histolytica and other parasites (22%). other parasites only (20%);
and parasite-free (25%). The diagnostic accuracy of salivary IgA antibodies to an E. histolytica
membrane extract was 91.5% (sensitivity, 85%; specificity, 98%), maintaining high predictive
value at different prevalences. Also, a positive correlation (r = .753, P < .001) was observed be-
tween fecal E. histolytica membrane antigen levels and salivary IgA antibody activity. Measure-
ment of IgA antibodies in saliva may be useful in diagnosing intestinal infections with E. histolytica
within a wide range of prevalences. Moreover, sampling of saliva may be a useful non invasive

test for immunoepidemiologic surveys.

Entamoeba histolytica infection is distributed worldwide
and is a public health problem in many developing countries,
where it causes severe morbidity and mortality [1]. Moreover,
amebiasis is not uncommon in industrialized nations, partic-
ularly among homosexual men [2-4] and immigrants from
endemic areas [5].

At present, diagnosis of intestinal amebiasis, including in
asymptomatic carriers, relies on finding the parasite in feces
[1]. However, coproparasitoscopic (CPS) examination is time-
consuming, requires expertise, and may have limited use in
massive screening. As an alternative to direct observation of
the parasite in feces, various ELISAs for the identification
of E. histolytica antigens in stool have been introduced [6-9].
Nevertheless, collecting fecal material may still be cumber-
some in epidemiologic surveys. Moreover, some ELISAs may
rely on the availability of well-characterized monoclonal an-
tibodies (8, 9].

The presence of microbial antigens in the gut-associated
lymphoid tissue induces immune responses at all mucosal
sites, without microbial invasion {10, 11]. Moreover, secre-
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tory immune responses have diagnostic value in infectious
diseases that affect the mucous membranes, even in the ab-
sence of serum antibodies [12]. Therefore, salivary IgA anti-
bodies to E. histolytica may contribute to the diagnosis of
intestinal amebiasis whether invasive or asymptomatic, as both
pathogenic and nonpathogenic amebae that colonize the hu-
man intestine may induce secretory IgA responses. It has been
reported [13] that secretory antibodies to E. histolytica are
present in human milk. and it was proposed that these anti-
bodies could be of value in epidemiologic studies on amebia-
sis. However, milk or colostrum antibodies are relevant only
to lactating women.

On the other hand, salivary antibody activity to E. histolyi-
ica has been observed, although a poor relation was found
between intestinal amebic infection and salivary antibodies
[14, 15]. Nevertheless, given the potential advantages of the
secretory immune response as an indicator of infectious dis-
eases affecting mucosal sites, we attempted to determine
whether salivary IgA antibodies could identify current intes-
tina!l infection due to E. histolyrica.

Materials and Methods

Individuals. We studied 223 school children (116 boys, 107 girls)
5-14 years old (mean, 9.6) living in an area without public services
or sanitation. Children had no symptoms or signs of amebic liver
abscess or dysentery. This population was chosen because of its ex-
pected high exposure to E. histolytica and because school authori-
ties were willing to participate in the study. The sampled population
does not differ from other children living in slums in Mexico City.

CPS examination, Parents were given suitable containers and
instructed to obtain the children's early morning fecal sample. Stools
were transported and processed within 6 h after collection.

A thorough CPS examination was carried out on a single, fresh
unstained sample, concentrated by Faust's flotation method {16). Fecal



“JID 1990;162 (December)

smears were studied by an experienced parasitologist who, when
compared with findings of five expents, had 100% agreement (x =
1), over a set of 27 test slides.

CPS and immunologic evaluations were done in a double-blind
fashion: neither the parasitologist nor the immunologist knew the
other’s results until completion of the study.

Four groups of children were identified on the basis of this exami-
nation: group Eh, whose feces contained E. histolytica as the only
identifiable parasite; group Eh + OP, those with amebiasis and at
least one other intestinal parasite; group OP, those harboring vari-
ous intestinal parasites, not E. histolytica; and group NP, those ap-
parently free of intestinal parasites.

Saliva collection. Nonstimulated saliva was obtained as previ-
ously described (17]. Briefly, each child was asked to dribble into
a disposable funnel from which ~5 ml of whole saliva was collected
into a test tube immersed in ice. The saliva was centrifuged at 2500
£ and the supemnatant was frozen at —20°C. At testing, the sample
was thawed at 4°C and clarified by centrifugation at 14,000 g.

Preparation of E. histolytica plasma membranes. Trophozoites
of the pathogenic E. histolytica strain HM1:IMSS were harvested
at log-phase growth from axenic cuitures in TYI-S-33 medium de-
veloped by Diamond {18]; membranes were isolated as previously
described [19]. Briefly, 107 cells were washed in a buffer contain-
ing 19 mM phosphate and 0.27 M NaCl (pH 7.2). The cells were
resuspended at 2 X 10% cells/ml in the same buffer plus 10 mAf
MgCly, mixed for 5 min with an equal volume of concanavalin A
(1 mg/ml), and centrifuged at 50 g for ! min. The cell pellet was
resuspended in 12 ml of 10 mM Tris-HC! buffer (pH 7.5), contain-
ing 2 mM phenyl-methyl-sulfonide-fluoride and 1 mM MgCla,
ground in a glass homogenizer and centrifuged through a sucrose
gradient (250 g for 30 min). The pellet was resuspended in 1 ml
Tris-HCl, 1 M a-methylmannoside, and stored at —20°C. Total pro-
tein concentration in the membrane preparation was measured by
Bradford assay [20] using the microprotein assay (Bio-Rad, Rich-
mond, CA) and bovine serum albumin as a standard.

Antibody analysis. The search for salivary IgA antibodies to £.
histolytica by 1gA ELISA was done according to standard proce-
dures [21]. Each well in an Immulon II microtiter plate (Dynatech,
Alexandria, VA) was coated with 100 ul of a 10 ug protein/ml solu-
tion of the E. histolytica membrane preparation in 0.1 M carbonate
buffer (pH 9.6). After overnight incubation at 4°C, the wells were
washed three times with PBS (10 mAf phosphate, 0.14 Af NaCl) con-
taining 0.05% Tween 20 and blocked for 1 h at 37°C with 1% serum
albumin. The wells were incubated for 2 h at 36°C with undxluled
clarified saliva, then washed and incubated with alkali h
tase-conjugated goat anti-human IgA (A-3400, Sigma, Sl Loms)
Subsequenlly the wells were mcubaled (30 min at 37°C) with freshly
prepared p-nitrophenylph in diethanolamine buffer (pH 9.8).
Substrate conversion was asscsscd at410nm in a MR-650 EIA reader
(Dynatech, Chantilly, VA), and antibody activity was expressed as
the mean of the absorbance readings in triplicate wells, relative to
a blank sample containing substrate solution. Results were obtained
using amebic membrane antigens as substrate. The reactivity of a
crude soluble amebic extract was compared with that of the mem-
brane preparation, using five saliva samples, and no differences in
reactivity were observed.

Detection of E. histolytica in stools by ELISA. E. histolytica
antigen in feces was detected by ELISA as previously described [9].

Salivary [gA Antibodies in Amebiasis
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Table 1. Intestinai’ parasite infections and salivary IgA antibody
activity to Emtamoeba histolytica in 223 school children.

No. of patients Absorbance at 410 am

Group %) (mean £ SD)
Eh 7564 . .389 % .16
Eh + OP* 48 (21) 433 £.19
Other protozoa 30 7405 120
Nematodes 13 461 £ .16
Nematodes and )
protozoa 5 478 £°.15
op¥ 45 (20) 151 1 .06
Emtamoeba coli alone 18 59 & .05
Endolimax nana alone 3 124 1 .02
Giardia lamblia alone 14 156 £ .06
Nermnatodes 4 170 £ .07
Multiple parasites 6 204 £ .24
NPt 55 (25) .163 + .05

NOTE. Eh. Emamocha histolytica: OP, other parasites; NP, no parasites.

* Antibedy activity not sxgmﬁcam against Eh,

T Antibody activity significant at P < .001, Student’s s test, against Eh and Eh + OP.
1 Antibody activity not significant against OP.

In brief, the feces were homogenized in PBS containing 0.05% SDS
and centrifuged at 250 g. The supernatant was incubated in ELISA
wells previously coated with the immunoglobulin fraction of rabbit
hyperimmune serum to E. histolytica. Antigen captured in the wells
was tagged by incubation with a biotin-labeled monoclonal antibody
that recognizes a membrane protein specific for E. histolytica [22].
The wells then were incubated with avidin-peroxidase conjugate,
followed by development with orthophenilendiamine in the p
of hydrogen peroxide. Substrate conversion was measured at 490 nm.
Stavistical analysis. The sensitivity (SE), specificity (SP}, posi-
tive predictive value (PPV), and negative predictive value (NPV)
of the IgA-ELISA were calculated as described previously (23],
where: SE = proportion of children with a positive IgA-ELISA for
children with a positive CPS; SP = number of children with a nega-
tive IgA ELISA among the total children with a negative CPS; PPV
= the number of positive CPS cases among all positive IgA ELISA
cases; NPV = the number of negative CPS children among all nega-
tive IgA ELISA cases. False-positive rate = 1 — specificity. False-
negative rate = 1 — sensitivity. Diagnostic accuracy is the number
of correct diagnoses (true-positive and true-negative cases) over the
total number of cases. The optimum Ao cut off value for the IgA-
ELISA was selected by means of a receiver operating characteristic
(ROC) curve. Student’s ¢ test was applied to the comparison of means.
The correlation coefficient was obtained through computerized means
(Program 6D; BMDP Statistical Software, Los Angeles). P values
correspond to two-sided tests, and a critical value of P < .05 was
considered significant.

Results

Of the 223 children studied, 168 (75%) had intestinal para-
sites, as determined by CPS examination (table 1). The prev-
alence of infection with E. histolytica was 55% (123 cases).
In 75 (34%) E. histolytica was the only parasite identified
and in 48 (21%) was associated with other parasites. In 45
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Figure 1. Receiver operating characteristic (ROC) curve show-
ing that 0.275 is the optimal Asi0 cut off value for detection of
anti-E. histolytica IgA antibodies in saliva.

children (20%) parasites other than E. histolyrica were found,
while 55 children (25%) were apparently free from intestinal
parasites...

Mean absorbance values for IgA salivary antibody activity
obtained:from groups Eh (.389 + .16) and Eh + OP (.433
+ .19) were significantly higher (P < .001) than those from
groups OP (.151 £ .06) and NP (.163 + .05). No significant
difference in IgA antibody activity was observed between those
children infected only with E. histolytica and those who had
intestinal amebiasis associated with other parasites, such as
E. coli (.159 + .05) or Giardia lamblia (.156 + .06) (table 1).

IgA antibodies to E. histolytica were present in saliva sam-
ples from 85% of children infected with this parasite. The
diagnostic accuracy for the presence of salivary IgA antibod-
ies to E. histolyrica was 91.5% . Sensitivity and specificity
values for this IgA ELISA are shown in figure 1. The IgA
ELISA confirmed infection with E. histolytica in 105 of 123
children with amebiasis (SE = 85%); 98 of 100 children with
a negative CPS result were confirmed by ELISA (SP = 98%).
IgA antibody activity to the membrane extract was found in
saliva samples from 2 children whose stools were negative
for E. histolytica, yielding a false-positive rate of only 2%.
On the other hand, 18 children infected with E. histolytica
showed no IgA antibody activity in saliva, a false-negative
rate of 15%.

The predictive values of the IgA ELISA at different preva-
lence levels of amebiasis are shown in figure 2. For a preva-
lence of 55%, as observed in this study, the probability of
having intestinal amebiasis for an individual with a positive
ELISA was 98 %, whereas the corresponding NPV was 85%.

A significant correlation (r = .753, P < .00I) was observed
between the parasitic load, as evaluated from the levels of E.
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Figure 2. Effect of prevalence on positive (- - -) and negnnve
(-e-) predxcuvc values of ELISA for anti-E. histolytica IgA nnu-
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Figure 3. Correlation between ELISA results to detect E. histolyt-
ica membrane-specific antigen at A and ELISA values for sali-
vary IgA antibody activity at Ay in 223 school children studied,
as determined by Pearson’s correlation coefficient; r = 753, P<.00L

histolyrica antigen in feces and salivary IgA antibody activity
(figure 3). A good association was found also between the
diagnosis of amebiasis through CPS examination and the pres-
ence of amebic antigen in feces; 119 of 123 CPS-positive
children tested positive for amebic antigen, and only 6 CPS-
negative children had E. histolytica antigen in their stools.
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Discussion

These results demonstrate that IgA antibodies to £. histolyr-
ica in saliva can reveal a current intestinal infection with this
parasite. Further, this secretory immune response may also
reflect the parasitic load, as a positive correlation was observed
between salivary IgA antibody activity and the levels of E.
histolyrica membrane antigen in stools. However, this secre-
tory immune response to E. histolyrica is not expected to
differentiate between an asymptomatic carrier and an in-
dividual with invasive amebiasis, because secretory immune
responses to microbial antigens are elicited in gut-associated
lymphoid tissue without the need for invasiveness {10, 11j.
‘Whether the secretory immune response to E. histolytica plays
a protective role in intestinal amebiasis remains to be clarified.

Secretory antibodies to E. histolytica have been found in
the colostrum {13) and saliva {14, I5] from individuals in-
fected with this parasite. However, the reported findings seem
inadequate for diagnostic purposes. Speelman and Ljungstrom
[14] reported a paor correlation between salivary antibodies
and intestinal amebiasis, but only 8 of 251 individuals stud-
ied were infected with E. histolytica. Moreover, the sensitiv-
ity and specificity of the ELISA used were not reported and
could not be calculated from their data. In another study [15]
of 33 lactating women among whom asymptomatic amebia-
sis was confirmed in 61%, the sensitivity and specificity of
ELISA for secretory antibodies in saliva was 32% and 55%,
respectively, as calculated from the reported results,

In contrast, in the present study, based on a single CPS ex-
amination as the reference standard, the IgA ELISA correctly
classified, either as true positive or true negative, 91.5% of
223 children with a high sensitivity (85%) and specificity
(98%).

Nevertheless, saliva samples from 18 individuals whose fe-
ces contained E. histolytica showed no IgA antibody activity.
These false-negative results could be attributed to recently
acquired infections in which the antibody response had not
yet appeared. In humans, IgA antibodies appear in external
secretions ~v14 days after presentation of antigen to the gut-
associated lymphoid tissue {11}.

The consequences of a false-negative IgA ELISA in a symp-
tomless carrier would be associated with the risk of E. histolyr-
ica transmission and the possibility of developing the disease.
However, in endemic areas, it might not be cost-effective to
treat all infected individuals, because of the high risk of rein-
fection [1]. In these areas, pathogenicity markers may be use-
ful in selecting asymptomatic carriers for treatment.
Zymodeme analysis has been proposed as a tool to differenti-
ate pathogenic from nonpathogenic isolates. However, it has
been shown that isolates carrying nonpathogenic zymodemes
may change and express pathogenic markers [24, 25].
Nevertheless, the clinical relevance of these findings remains
to be determined.

IgA antibody activity to the membrane extract was found
in saliva samples from two children whose stools were nega-
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tive for E. histolytica. This false-positive rate of 2% could
be associated with infections that were cured shortly before
the examination; in these cases the test may have detected re-
sidual IgA antibodies. Nevertheless, the reported short dura-
tion of the human IgA antibody response [10, 11, 25} may pose
further advantages in the assessment of amebiasis, because
serology cannot distinguish between antibodies generated by
a current active infection and long-lasting residual antibodies
from an earlier episode [26). Although these children were
not treated and followed to evaluate this possibility, prelimi-
nary findings of a cohort study of 42 adults with intestinal
amebiasis show a decrease of salivary anti-E. histolytica IgA
antibodies over 45 days after treatment (unpublished data).

The diagnostic performance of the IgA ELISA will depend
on this test’s capability for detecting E. histolytica infections
and on how good the CPS examination is as the reference stan-
dard. The sensitivity of three consecutive CPS examinations
with Faust's method is 60 %-80% [27]. Even if the new test
is better than the reference standard, the inaccuracy of the
standard will make the IgA ELISA appear inferior, when in
fact it might reflect more closely the true prevalence of the
disease [23]. Moreover, the sensitivity of the IgA ELISA was
at least as good as that of a single CPS examination; there-
fore, it may be suitable for epidemiologic surveys.

The sensitivity and specificity of a diagnostic test remain
constant at different prevalences [23]; however, the clinical
utility of the IgA ELISA described depends on the prevalence
of amebiasis for the population in which the test will be ap-
plied (as shown in figure 2). For instance, in communities
with an amebiasis prevalence <5%, as in the USA, a nega-
tive IgA ELISA will exclude intestinal amebiasis with a cer-
tainty >99%, whereas only 74% certainty is obtained at a
prevalence of 70%. However, at a prevalence <5%, a posi-
tive IgA ELISA will confirm the diagnosis of amebiasis with
a certainty <60%, whereas 99% certainty is obtained at a
prevalence of 70%.

The results obtained in children living in a highly endemic
area may be applicable to other high-risk groups, even in in-
dustrialized nations, where the prevalence of amebiasis is as
high as 36% among male homosexuals, inmates at mental
institutions, or immigrants [28].

The IgA ELISA offers various advantages over other diag-
nostic procedures. CPS examination is time-consuming, labor-
intensive, and requires a skilled parasitologist [1}, whereas
the use of enzyme-linked assays to detect amebic antigens in
stool reduces the time required to examine fecal material and
inter- and intraobserver variability. However, handling of fe-
ces remains cumbersome. Therefore, epidemiologic surveys
based on the screening for salivary antibodies can be carried
out with greater ease and lower cost than can stool or serum
examinations.

These results demonstrate a high diagnostic accuracy for
the IgA ELISA and indicate that this test can be useful in im-
munoepidemiologic and preventive programs for the control
of intestinal amebiasis under different prevalence conditions,
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