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antifosfolipidos, en suero de ratones mutantes et/et
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Abstract

In this paper, the anti-Ro/SSA, anti-La/SSB and anti-phospholipid antibodies’ titers in serum of nude mutant mice of
et/et, et/+ (heterozygous) and +/+ strains, were comparatively studied, and antibodies’ titers were correlated with
the severity of maxillary and lacrimal glands’ lesions. Results showed that gross ocular lesions were associated to the
mutant strain et/et. In this strain the glandular weight had a negative correlation with the age (r =—0.370, P = 0.011),
the presence of anti-Ro/SSA and anti-La/SSB autoantibodies showed 13.5% and 10.5% of positivity, respectively,
and both antibodies were associated to the et/et strain, only 1/5 of the sera gave positive to both autoantibodies.
The ANOVA test of antiphospholipid antibody’s titers between the strains showed increased titers of IgM and 1gG
antibodies in the et/et strain, compared to the +/+ and et/+ strains (P = 0.00 and P = 0.004, respectively). The
weight of the lacrimal glands showed a negative correlation with the presence of anti Ro/SSA antibodies (r =—0.381,
P =0.009). When the correlation was between these autoantibody titers and the age, the result was positive (r =
0.403, P = 0.006). The results of this research show that the mutant strain et/et presents signs that resemble the
Sjogren syndrome.
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Resumen

En este trabajo se estudiaron comparativamente los titulos de los anticuerpos anti-Ro/SSA, anti-La/SSB y antifosfo-
lipidos en el suero de los ratones mutantes desnudos de la cepa et/et, de los et/+ (heterocigotos) y +/+, y se correla-
ciond el titulo de anticuerpos con la severidad de las lesiones en las glandulas maxilares y lagrimales. Los resultados
mostraron que las lesiones visibles en ojos estan asociadas con la cepa mutante et/et; en esta cepa los pesos de
las glandulas tuvieron una correlacion negativa con la edad (r =-0.370, P = 0.011); la presencia de autoanticuerpos
anti-Ro/SSA y anti-La/SSB presentaron 13.5% y 10.5% de positividad , respectivamente, y se asociaron con la cepa
et/et; s6lo 1/5 de los sueros dio positivo a ambos autoanticuerpos. La prueba de ANDEVA del titulo de anticuerpos
antifosfolipidos entre las cepas mostro titulos elevados de anticuerpos IgM e IgG en la cepa et/et, comparada con
las cepas +/+y et/+ (P = 0.00 y P = 0.004, respectivamente). Los pesos de las glandulas lagrimales mostraron una
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correlacion negativa con la presencia de anticuerpos anti-Ro/SSA (r = —0.381, P = 0.009), y al correlacionar el titulo
de estos autoanticuerpos con la edad, se observo que dieron una correlacion positiva (r = 0.403, P = 0.006). Los
resultados de esta investigacion muestran que la cepa mutante et/et presenta signos que semejan al sindrome de

Sjogren.

Palabras clave: SINDROME DE SJIOGREN, ANTI-RO/SSA, ANTI-LA/SSB, ANTICUERPOS ANTIFOSFO-

LIPIDOS.

Introduction

that is characterized by progressive destruction

of lacrimal and salivary glands, this propitiates
xerostomia and keratoconjuntivitis sicca ; the patients
with SS develop antibodies that include anti-Ro/SSA
and anti-La/SSB." The et/et nude mouse was obser-
ved in 1985 in a non- consanguine closed colony of
CD1 albino mice at the Zaragoza College of Superior
Studies of the National Autonomuos University of
Mexico; one of its characteristics is alopecia, which is
the result of a simple autosomic recessive gene. The
term “et” was adopted to refer to the mutant strain,
besides mice present a low fertility, high mortality, eye
lesions and show greater quantity of CD3+ and CD8+,
compared to et/+ and +/+,2 and show no greater sus-
ceptibility to the infection of intracellular germs like
Mycobacterium lepraemurium.® The lacrimal and sub-
maxillary glands of et/et mice have a smaller size than
the glands of the +/+ mice after 20 weeks of age. In
the histopathological study, mononuclear infiltration
is observed with a wide range that goes from moderate
(mononuclear infiltration with normal architecture)
to very severe (abundant cell infiltrate, with total loss
of glandular parenchyma).* The aim of the present
study was to identify anti-Ro/SSA and anti-La/SSB
antibodies and correlate its presence with the obser-
ved alterations in the maxillary and lacrimal glands
of the mice.

degren syndrome (SS) is an autoimmune disease

Material and methods

Fifty eight male and female mice from 15 to 68 weeks
of age, from the +/+, et/+ and et/et strains were keptin
conventional conditions, including a controlled light-
dark circle, woodchip bedding, changes four times
a week and ad libitum water and feed. The animal’s
care and the experimental procedure was carried out
according to the guide for the use and care of labora-
tory animals, of the Mexican Official Standard (NOM-
062-200-1999).

The et/et mice were obtained by mating et/et
males with et/+ females, the et/et progeny was sepa-
rated from their furred siblings, which were differen-
tiated at birth by the absence of vibrissa (vibrissae).
Animals were identified according to their genotype
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Introduccion

dad autoinmune que se caracteriza por la des-

truccion progresiva de glandulas lagrimales y
salivales, ello propicia xerostomia y queratoconjunti-
vitis sicca; los pacientes con SS desarrollan autoanti-
cuerpos que incluyen anti-Ro/SSA y anti-La/SSB.* El
raton desnudo et/et fue observado en 1985 en una
cepa cerrada no consanguinea de ratones albinos CD1
en el Bioterio de la Facultad de Estudios Superiores-
Zaragoza de la Universidad Nacional Auténoma de
México; una de sus caracteristicas es la alopecia, que
es el resultado de un gen recesivo autosémico simple.
El término “et” se adoptd para nombrar a la forma
mutante, ademas los ratones presentan una fertili-
dad baja, mortalidad alta, lesiones en ojos y muestran
mayor cantidad de células CD3+y CD8+, comparados
con los ratones et/+ y +/+,% y no muestran susceptibi-
lidad mayor a la infeccion de gérmenes intracelulares
como el Mycobacterium lepraemurium.® Las glandulas
lagrimales y submaxilares de los ratones et/et tienen
menor tamafio que las glandulas de los ratones +/+
después de las 20 semanas de edad. En el estudio
histopatolégico se observa infiltrado mononuclear
con un rango amplio que va de moderado (infiltrado
de mononucleares con arquitectura normal) a muy
severo (infiltrado celular muy abundante, con pérdida
total del parénquima glandular).* El propdsito de este
estudio fue identificar autoanticuerpos anti-Ro/SSA'y
anti-La/SSB, y correlacionar su presencia con las alte-
raciones que se observan en las glandulas maxilares y
lagrimales de los ratones.

EI sindrome de Sjogren (SS) es una enferme-

Material y métodos

Se estudiaron 58 ratones machos y hembras de 15 a
68 semanas de edad, de las cepas +/+, et/+ y et/et,
mantenidos bajo condiciones convencionales de bio-
terio, con control de ciclo de luz-oscuridad, cambio
de cama de viruta de madera durante cuatro veces a
la semanay con libre acceso al agua y al alimento. La
atencion de los animales y el proceso experimental se
llevé a cabo de acuerdo con la guia para el cuidado y
uso de animales de laboratorio, de la Norma Oficial
Mexicana (NOM-062-Z00-1999).

Los ratones et/et se obtuvieron cruzando machos



and breeding background into: normal animals +/+,
nude hypothymic et/et mice and the heterozygous or
carrier et/+. Mice were distributed as follows: 10+/+, 10
et/+ and 38 et/et. Strain, gender, body weight, gland
weight and visible ocular lesions, as inflammation,
cataracts and number of lost eyes (ptisis bulbi) were
registered in each mouse. Ocular lesions were assig-
ned a range of 0 to 3 according to grade of damage
as follows: 0, healthy eye; 1, swollen eye; 2, presence
of cataract; and 3, lost eye, always assigning the maxi-
mum value. For instance, if a mouse showed a swollen
eye and the other one cataract, number 2 was given
to it.

Mice were weighed and anesthetized in ether
chambers, then terminally bled via an axillar incision;
serum was obtained and frozen at -20°C until used.
Submaxillary and lacrimal glands were extracted with
microsurgery equipment. Glands were immediately
weighed on an analytical balance. Due to the varying
ages of et/et animals, it was convenient to calculate
the glandular index (Gl), that is, the relative gland
weight, according to the following formula: GI = (sum
of gland weight / animal weight ) x 10 000.> Glands
were placed in a 10% formaldehyde-PBS solution,
paraffin embedded, cutinto 5 pm- thick sections using
a rotating microtome and stained with hematoxylin-
eosin (HE). For the assay of ELISA a commercial kit
was used with the aim of detecting anti-SSA/Ro* and
anti-SSB/La.** The slides of each kit covered with
calve thyme antigen SS-A (Ro) and calve thyme anti-
gen SS-B (La), respectively; of the commercial kits
only the slides with antigens were used. Mice sera
were diluted 1:50 in PBS and a mouse anti-lgG anti-
body was used, obtained from goat and conjugated at
hot radish peroxidase,*** diluted 1:1 000 and as chro-
mogen, o-phenylenediamine. The readings were done
at 492 nm in a slide reader of ELISA,T Values higher
than the mean +2 standard deviation of the mice titers
+/+ for ant-Ro/SSA and anti-La/SSB were considered
as positive; results near the cut value were reapeated.®

Anticardiolipin antibodies

High adhesion polystyrene plates* were ultra violet
treated during 30 minutes to increase adhesion, accor-
ding to Boudet.” The ELISA’s technique was followed
according to the chess board scheme.? Cardiolipin
was dissolved in ethanol and it was found that the con-
centration of 30 pg/mL was the adequate; sera were
diluted 1:25 in bovine serum at 10% in PBS and con-
jugates of goat antibodies, heavy antichains of IgM,
1gG and IgA of mouse were used, united to hot radish
peroxidase,** the anti-lgM and anti-lgG conjugates
were diluted 1:1000 and the IgA conjugate was diluted
1:500, as chromogen o-phenylenediamine was used.

et/et con hembras et/+; los crios et/et se separaron
de sus hermanos con pelo, de los cuales se diferen-
ciaron al nacer por la ausencia de vibrisas (vibrissae).
Los animales fueron identificados, seglin su genotipo
y antecedentes de crianza, en animales normales +/+,
ratones desnudos hipotimicos et/et y los heterocigo-
tos o portadores et/+. Los ratones se distribuyeron asi:
10 +/+, 10 et/+y 38 et/et. Para cada raton se registro
cepa, sexo, edad, peso corporal, peso de las glandulas
y lesiones visibles en ojos, como inflamacion, cataratas
y ojos perdidos (ptisis bulbi). Se asignd a las lesiones
en 0jos, un rango de 0 a 3 de acuerdo con el grado
de danfo, de la siguiente manera: 0, ojo sano; 1, ojo
inflamado; 2, presencia de catarata; y 3, ojo perdido,
asignando siempre el valor maximo. Por ejemplo, si
un ratén mostraba un ojo inflamado y otro con cata-
rata, se le daba el niUmero 2.

Los ratones se pesaron y se anestesiaron en camara
de éter, se sangraron en blanco por incisién axilar;
el suero se separo y se congelé a —20°C hasta su uso.
Se extrajeron las glandulas lagrimales y submaxilares
con equipo de microcirugia. Las glandulas se pesaron
inmediatamente en una balanza analitica. Debido a
gue se manejaron diferentes edades en los animales
et/et, fue conveniente calcular el indice glandular
(1G), que es el peso relativo de las glandulas, segun
la siguiente formula: IG = (suma del peso de las glan-
dulas/peso del animal) x 10 000.° Las glandulas se
colocaron en solucién de formalina al 10% en PBS, se
incluyeron en parafina, se realizaron cortes de 5 pm
de grosor usando un microtomo rotatorio y se tifieron
con hematoxilina y eosina (HE). Para el ensayo de
ELISA se us6 un equipo comercial a fin de detectar
anticuerposanti-SSA/Ro*yanti-SSB/La.** Lasplacas
de cada equipo recubiertas con antigeno de timo de
ternera SS-A (Ro) y antigeno de timo de ternera SS-
B (La), respectivamente; del equipo comercial sélo
se usaron las placas con los antigenos pegados. Los
sueros de los ratones fueron diluidos 1:50 en PBS y
se usO un anticuerpo anti-lgG de raton, obtenido de
chivo y conjugado a peroxidasa de rabano picante,***
diluido 1:1 000 y como cromdgeno se usd o-fenilen-
diamina. Las lecturas se realizaron a 492 nm en un
lector de placas de ELISA.T Los valores mayores a la
media + 2 desviaciones estandar de los titulos de rato-
nes +/+ para anti-Ro/SSA y anti-La/SSB se considera-
ron positivos; los resultados cercanos al valor de corte
se repitieron.®

*ETI-SS-A/Ro cat. NOO67 Diasorin, Italia.

**ETI-SS-A/Ro cat. NOO66 Diasorin, Italia.

***Sigma Chemical Company, San Luis, Missouri, Estados
Unidos de América.

tAwareness Technology Inc., Estados Unidos de América.
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The readings were done at 492 nm in a ELISA slide
reader.***

Statistical parametric tests were selected based
upon normal data distribution and variance homoge-
neity (P > 0.05, Bartlett’s test). Non-parametric tests
were applied when variances were not homogenous (P
< 0.05, Bartlett’s test) and not normally distributed.®

The analysis of the results of the strains and the
macroscopic glandular lesions was done using Kruskal-
Wallis analysis of variance. The lesions were correlated
with the glandular indexes and the anti-Ro/SSA and
anti-La/SSB antibody titers. The results of the glandu-
lar indexes values and the glands’ absolute values, as
well as the age results and the glandular indexes were
evaluated by the factor’s analysis of variance, followed
by Tukey’s test. Meanwhile, for the sex differentiation
among the et/et group Student’s t test was applied. All
the statistic analyses were done with SPSS software,
version 10 for Windows.*°

Results

The visible ocular lesions were associated with the
et/et strain, in which all the range was present, from
healthy eye to lost eyes, and only one cataract was
found in a mouse from the carrier strain et/+ (Table
1). With respect to the glandular indexes, it was obser-
ved that they are greater in +/+ mice, and significant
difference was found with submaxillary glands of the
et/+and the et/et (P <0.001). For the lacrimal indexes
no significant difference was present between +/+ and
et/+ mice; but there was between these and the et/
et (Table 2). The lacrimal and submaxillary indexes
obtained from et/+ mice were associated with the
histopathology of the glands, a highly mononuclear
infiltrated submaxillary gland with damage (Figure
1) and a normal lacrimal gland (Figure 1B).

For the ELISA technique the value cut-offs were
calculated: Cut-offs = mean of (+/+) mice + 2 mean
standard deviations.

For the antibodies’ titers, anti-Ro, the values were
of 0.236 + 2 (0.036) = 0.308; cut-off value >0.308, and
for antibodies’ titers, anti-La (ETI-SS-B-La), were off
0.342 + 2 (0.030) = 0.402; cut-off value > 0.402.

The positivity percentages are represented in
Table 3, where it may be observed that et/et mice have
13.5% of positivity for antibodies anti-Ro, and 10.52%
for anti-La antibodies, only one positive anti-Ro serum
also gave positive to anti-La (1/5); there were no posi-
tive sera found between +/+ and et/+.

In Table 4 it may be observed that the anti-phos-
pholipid isotype antibodies IgM and 1gG, analyzed by
means of ANOVA are higher in the et/et strain, com-
pared to the et/+ and +/+ mice. There was no correla-
tion inside the et/et strain between the IgM and IgG
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Anticuerpos anticardiolipina

Se usaron placas de poliestireno de alta adherencia*
y se irradiaron con luz ultravioleta durante 30 minu-
tos para aumentar su adhesividad, segiin Boudet.” La
técnica de ELISA se siguid de acuerdo con el esquema
de tablero de ajedrez.® La cardiolipina se disolvio
en etanol, y se encontré que la concentracion de 30
pg/mL fue adecuada; los sueros se diluyeron 1:25 en
suero bovino al 10% en PBS y se usaron conjugados
de anticuerpos de chivo anticadenas pesadas de IgM,
IgG e IgA de raton, unida a peroxidasa de rabano
picante,** los conjugados anti-IgM y anti-IgG fueron
diluidos 1:1 000 y el conjugado anti-IgA fue diluido
1:500, como cromoégeno se uso o-fenilendiamina. Las
lecturas se realizaron a 492 nm en un lector de placas
de ELISA ***

Las pruebas de estadistica paramétricas usadas se
seleccionaron de acuerdo con la distribucion de datos
y homogeneidad de varianzas (P > 0.05, por la prueba
de Bartlett), y cuando los datos mostraran una distri-
bucién normal; mientras que las pruebas no paramé-
tricas se aplicaron cuando las varianzas no mostraron
homogeneidad (P < 0.05, por la prueba de Bartlett)
y cuando los datos no siguieron una distribucion
normal.®

El analisis de los resultados de las cepas y las lesio-
nes macroscopicas de las glandulas se realiz6 mediante
el analisis de varianza de Kruskal-Wallis. Las lesiones
se correlacionaron con los indices glandulares y el
titulo de anticuerpos anti-Ro/SSAy anti-La/SSB. Los
resultados de los valores de los indices glandulares y
los valores absolutos de las glandulas, asi como el ana-
lisis de resultados de la edad y los indices glandulares,
se evaluaron mediante el analisis de varianza de un
factor, seguido de la prueba de Tukey. Mientras que
para la diferencia de sexos dentro del grupo et/et se
aplico la prueba t de Student. Todos los anélisis esta-
disticos se realizaron con el software SPSS, version 10
para Windows.*

Resultados

Las lesiones visibles en ojos se asociaron con la cepa
et/et, en la que se presentd todo el rango, desde ojos
sanos hasta ojos perdidos, y sélo se encontré una cata-
rata en un ratdon de la cepa portadora et/+ (Cuadro
1). Respecto de los indices glandulares, se observo
que son mayores en los ratones +/+, y se encontro dife-
rencia significativa con los indices de las glandulas
submaxilares de los et/+ y los et/et (P < 0.001). Para

*Nunc, Dinamarca.
**Sigma Chemical Company. San Luis, Missouri, Estados
Unidos de América.
***Awareness Technology Inc., Estados Unidos de América.



Cuadro 1

FRECUENCIA DE LESIONES
FREQUENCY OF LESIONS
Strain Healthy Swollen Cataracts Lost
+/+ 10 0 0 0
et/+ 9 0 1 0
et/et 12 11 6 9
Cuadro 2

VALOR DEL INDICE LAGRIMAL Y SUBMAXILAR
VALUE OF LACRIMAL AND SUBMAXILLARY INDEX

Strain Submaxillary index Lacrimal index
+/+ 11.36 £2.4* 14.10 £ 1.42
et/+ 4.77 £ 0.74 17.15 £ 1.89
et/et 6.16 £ 0.4 7.4 +0.48°

Indexes of mean + standard error. Variance analysis of a factor. For
submaxillary indexes: +/+ vs et/+ *P =0.001, +/+ vs et/et *P =0.001 y
et/+ vs et/et P = 0.522. For lacrimal indexes: +/+ vs et/et °P = 0.001, et/+

vs et/et °P = 0.001 y +/+ vs et/+ P = 0.203.

isotypes with lesions, glandular indexes, age, anti-Ro
antibodies, nor with the sex (data not shown).

Table 5 shows the behavior of the variables ordered
in binomial. When an assay of Spearman’s non-para-
metric bivariance correlation was applied, a negative
correlation was found for age and lacrimal indexes (r =
0.370, P = 0.011), with respect to the age and the titers
of anti-Ro/SSA antibodies, the correlation was posi-
tive (r = 0.403, P = 0.006); for the lacrimal indexes and
the anti-Ro/SSA response a negative correlation was
found (r = -0.381, P = 0.009). The lacrimal glands of
the et/et mice show alterations that are more evident
with age and with a high titer of anti-Ro antibodies.

Figure 2 corresponds to the histopathological study
of glands from animals that presented anti-Ro antibo-
dies: an abundant mononuclear infiltration and total
destruction of the lacrimal gland is shown (Figure
2A), compared to the lacrimal glands of +/+ animals,
without the presence of those antibodies (Figure 2B);
Figure 3A shows a submaxillary gland with severe
damage, compared to the glands of +/+ animals it did
not show antibodies (Figure 3B). Within the group of
et/et mice a Student’s t test was done between sex and
variables of : lesions, glandular indexes and titer of
anti-Ro and anti-La antibodies; there was only signifi-
cant difference between male and female with respect
to lacrimal glands, the mean of the glands’ weight of
females was lower than the mean of males (Table 6).

los indices lagrimales no se presenté diferencia signi-
ficativa entre los ratones +/+ y et/+; pero si la hubo
entre éstos y los et/et (Cuadro 2). Los indices lagrima-
les y submaxilares obtenidos en los ratones et/+ corre-
lacionaron con la histopatologia de las glandulas, una
glandula submaxilar muy infiltrada por mononuclea-
res con dafio (Figura 1a), y una glandula lagrimal
normal (Figura 1b).

Para la técnica de ELISA se calcularon los valores
de corte: Corte = media de los ratones (+/+) + 2 desvia-
ciones estadndar de la media.

Para el titulo de anticuerpos, anti-Ro, los valores
fueron de 0.236 + 2 (0.036) = 0.308; valor de corte >
0.308, y para el titulo de anticuerpos, anti-La (ETI-SS-
B-La), fueron de 0.342 + 2 (0.030) = 0.402.; valor de
corte > 0.402.

Los porcentajes de positividad estan represen-
tados en el Cuadro 3, donde se puede observar que
los ratones et/et tienen 13.5% de positividad para los
anticuerpos anti- Ro, y 10.52% para los anticuerpos
anti-La, s6lo un suero positivo a anti-Ro dio también
positivo a anti-La (1/5); no se encontraron sueros
positivos entre las cepas +/+y et/+.

En el Cuadro 4 se observa que los anticuerpos anti-
fosfolipidos isotipos IgM e IgG, analizados mediante
un ANDEVA, son mas altos en la cepa et/et, compara-
dos con los ratones et/+y +/+. No se encontré correla-
cion alguna dentro de la cepa et/et entre los isotipos
IgM e 1gG con lesiones, indices glandulares, edad,
autoanticuerpos anti-Ro/La, ni con el sexo (datos no
mostrados).
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Discussion

The SS is a chronic autoimmune disorder of the exo-
crine glands of unknown etiology, typically associated
with lymphocyte infiltrate of the glandular tissues and
response of anti-Ro/SSA and anti-La/SSB autoanti-
bodies.™ In this study it was found that the relative
weights of the maxillary and lacrimal glands in et/et
strain, are diminished when compared to the weight
of the +/+ mice. The histopathological study of the
altered glands showed mononuclear infiltration with
presence of acinar structure, and other fields showed
that infiltrate was abundant, with total destruction
of the gland. In the histopathological study, the et/+
strain showed alterations in their submaxillary glands
(Figure 1A), that correspond to a mean of the relative
weight of the submaxillars, lower than the one showed
in +/+ mice (Figure 1B). Only in the et/et strain, a
positivity percentage of anti-Ro/SSA and anti-La/
SSB antibodies: 13.15% and 10.52%, respectively, was
observed. These percentages are low in relation to the
positivity percentages in serum, notified for humans
with established diagnosis of SS, in which the percen-
tages are of 57% for anti-Ro/SSA and 50% for anti-

352

Figura 1A: Representa una lesién severa con zonas de fibrosis e infil-
trado celular importante de la glandula submaxilar de un ratén et/+
gque mostré un indice glandular pequefio, comparado con la media de
los ratones +/+ (1 000 X tincion H).

Figure 1A: Represents a severe lesion with fibrosis zones and important
cellular infiltration of the submaxillary gland of an et/+ mouse that
showed a small glandular index, compared to the mean of +/+ mice
(1000 X H stain)..

Figura 1B: Glandula lagrimal del ratén et/+, que presentd un tejido
acinar con caracteristicas normales. 1 000 X tinciéon HE.

Figure 1B: Lacrimal gland of et/+ mouse, which presented acinar tissue
with normal characteristics. 1 000 X HE stain.

El Cuadro 5 muestra el comportamiento de las
variables ordenadas en binomios. Al aplicarle un
ensayo de correlacion bivariada no paramétrica de
Spearman, se encontrdé una correlacion negativa
para la edad y los indices lagrimales (r = -0.370, P
= 0.011), con respecto a la edad y los titulos de los
anticuerpos anti-Ro/SSA, la correlacién fue positiva
(r = 0.403, P = 0.006); para los indices lagrimales y
la respuesta anti-Ro/SSA se encontré una correlacion
negativa (r =-0.381, P = 0.009). Las glandulas lagri-
males de los ratones et/et muestran alteraciones que
se hacen mas evidentes con la edad y con un titulo
alto de anticuerpos anti-Ro.

LaFigura 2 corresponde al estudio histopatologico
de glandulas de animales que presentaron anticuer-
pos anti-Ro: se observa un infiltrado de mononu-
cleares muy abundante y una destruccion total de la
glandula lagrimal (Figura 2A), comparada con las
glandulas lagrimales de animales +/+, sin presencia
de esos autoanticuerpos (Figura 2B); la Figura 3A
muestra una glandula submaxilar con dafio severo,
comparada con las glandulas de los animales +/+, que
no mostraron autoanticuerpos (Figura 3B). Dentro
del grupo de los ratones et/et se realizd una prueba t




Cuadro 3

PORCENTAIJES DE POSITIVIDAD OBTENIDOS MEDIANTE ELISA
POSITIVITY PERCENTAGE OBTAINED BY ELISA

Strain Anti-Ro Anti- La

4+ 0% (0/10) 0% (0/10)
et/+ 0% (0/10) 0% (0/10)
et/et 13.15% (5/38) 10.52% (4/38)

Positivity cut-off was calculated with the mean of +/+ mice plus two mean standard deviations.

Cuadro 4

TITULO DE ANTICUERPOS ANTIFOSFOLIPIDO
ANTI-PHOSPHOLIPID ANTIBODIES’ TITERS

Strain IgM 1gG IgA
+/+ 0.031 £ 0.006 0.123 £0.029 0.009 £ 0.005
et/+ 0.196 £ 0.004 0.138 £ 0.028 0.017£0.011
et/et 0.087 £ 0.009* 0.295 £ 0.030%** 0.033 £0.014

Mean of means + standard error. et/et et/+y +/+

*P=0.00 y et/et vs. et/+ y +/+** P =0.004

Cuadro 5

CORRELACION ENTRE VARIOS BINOMIOS
CORRELATION BETWEEN VARIOUS BINOMIALS

Binomial Correlation Significance
Age-lesion -0.072 P=0.334
Age-lacind -0.370 P=0.011%
Age-submaxind 0.027 P=0.436
Age-Anti-Ro 0.403 P =0.006*
Age-Anti-La 0.067 P=0.344
Lesion-lacind —-0.109 P=0.258
Lesion-submaxind 0.111 P=0.254
Lesion-Anti-Ro —0.199 P=0.116
Lesion-Anti-La 0.142 P=0.198
Lacind-Anti-Ro —0.381 P =0.009*
Lacind-Anti-La —-0.029 P=0.431
Submaxind-Anti-Ro —0.064 P=0.352
Submaxind-Anti-La -0.076 P=0.326

Non-parametric bivariant correlation of Spearman.
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La/SSB,* but in the studied et/et animal population,
from 15 to 68 weeks of age, not all animals presen-
ted exocrinopathy, specially the younger due maybe
to the lacrimal indexes diminish with age. Ishimaru
et al*? found that the response of serum anti-Ro/SSA
antibodies increased with the age in NFS/sld, who
showed an autoimmune exocrinopathy. These authors
also observed a severe destruction in the lacrimal and
salivary glands, with presence of apoptotic cells in old
animals, when compared to the young.

In the present study the titer of the anti-Ro/SSA
antibodies and the glandular indexes of the lacrimal
glands were correlated (r =0.381, P = 0.009); the nega-
tive value of the correlation showed that, the higher
the antibodies’ titers, the relative weight is lower and
maybe the elevated antibodies’ titers are a damage
indicator in the gland, as figures 2A and 3A suggest,
where massive destruction was observed in the glands
of the animals which sera showed positivity to the anti-
Ro autoantibodies. There was no significant correla-
tion between anti-La/SSB antibodies with age, neither
with the glandular index, maybe because there are
reports that mention that anti-La/SSB antibodies in
patients with SS were positive in tears, and from these,
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Figura 2A: Glandula lagrimal donde se observa tejido acinar parcial-
mente destruido, con un infiltrado celular importante, de un ratén
et/et con anticuerpos anti-Ro positivos (1 000 X tincién HE).

Figure 2A: Lacrimal gland where acinar tissue is observed partially
destroyed, with important cellular infiltration, of an et/et mouse
with positive anti-Ro antibodies (1 000 X HE stain).

Figura 2B: Glandula lagrimal de un ratén +/+ negativo a anticuerpos
anti-Ro, donde se observa un patréon normal (1 000 X tinciéon HE).

Figure 2B: Lacrimal gland of a +/+ mouse negative to anti-Ro antibo-
dies, where a normal pattern is observed (1 000 X HE stain).

de Student entre el sexo y las variables lesiones, indices
glandulares y titulo de anticuerpos anti-Ro y anti-La,
s6lo se encontrd diferencia significativa entre machos
y hembras con respecto a las glandulas lagrimales, la
media del peso de las glandulas de las hembras fue
menor a la media de los machos (Cuadro 6).

Discusion

EI SS es un problema autoinmune crénico de las glan-
dulas exocrinas de etiologia desconocida, tipicamente
se asocia con infiltrado linfocitario de los tejidos glan-
dulares y respuesta de autoanticuerpos anti-Ro/SSA
y anti-La/SSB.* En este estudio se encontré que los
pesos relativos de las glandulas maxilares y lagrimales
en la cepa et/et, estan disminuidos al compararlos con
los pesos de los ratones +/+. El estudio histopatolégico
de las glandulas alteradas mostré infiltrados mononu-
cleares con mantenimiento de la estructura acinar, y
en otros campos se observo que el infiltrado es muy
abundante, con destruccion total de la glandula. En
el estudio histopatoldgico, la cepa et/+ mostré alte-
raciones en sus glandulas submaxilares (Figura 1A),
gue corresponden a una media del peso relativo de



only 60% were also in serum; while for anti-Ro/SSA
antibodies, the presence in tears and serum has posi-
tive correlation and it is statistically significant,® and
in this study anti-La/SSB antibodies were only deter-
mined in serum.

Slobbe et al.* found that the seric antibodies against
Ro52K D, without the presence of antibodies against
Ro60KD protein, were positive in 9/26 patients with
SS, while seric antibodies against Ro60KD protein,
without presenting anti-Ro 52K D antibodies, resulted
positive in 8/38 with LES, and patients with SS posi-
tive to anti-Ro-/SSA, 20/26 also presented anti-La/
SSB antibodies. The mice from this study, that were
positive to anti-Ro antibodies, only 1/5 was also posi-
tive to anti-La/SSB antibodies. It would be interesting
to determine anti-Ro52KD and anti-Ro60KD antibo-
dies, to know against which of the proteins there is
response in the et/et mouse. The animal models of
the Sjogren syndrome have been used to experiment
treatments with new drugs, as in the NZB/NZW F1,
with the inconvenient that they have to be thymecto-
mized at birth, so they develop exocrinopathy.* Green
et al. mention that other model of exocrinopathy used

Figura 3A: Lesion destructiva severa con abundante infiltrado celular
en la glandula submaxilar de un ratén et/et con anticuerpos anti-Ro
(1000 X tincién HE).

Figure 3A: Severe destructive lesion with abundant cellular infiltra-
tion in a submaxillary gland of an et/et mouse with anti-Ro antibo-
dies (1 000 X HE stain).

Figura 3B: Glandula submaxilar de un ratén +/+ con ausencia de
anticuerpos anti-Ro, donde se muestra un patrén normal tanto en el
tejido acinar como en los conductos de la glandula (1 000 X tincion
HE).

Figure 3B: Submaxillary gland of an +/+ mouse with abscence of
anti-Ro antibodies, where a normal pattern is showed in acinar tissue
as well as in the glands’ conducts (1 000 X HE stain).

las submaxilares, menor a la mostrada en los ratones
+/+ (Cuadro 2); las glandulas lagrimales de estos
ratones se observaron normales y correspondié a una
media del indice lagrimal similar a la mostrada por
los ratones +/+ (Figura 1B). Sélo en la cepa et/et se
observo un porcentaje de positividad de anticuerpos
anti-Ro/SSA y anti-La/SS: 13.15% y 10.52%, respecti-
vamente. Estos porcentajes son bajos en relacion con
los porcentajes de positividad en suero, notificados
para humanos con diagnéstico establecido de SS, en
el cual los porcentajes son de 57% para anti-Ro/SSA
y 50% para anti-La/SSB,12 pero en la poblacién de
animales et/et estudiados, de 15 a 68 semanas de vida,
no todos los animales presentaron la exocrinopatia,
sobre todo los de menor edad, debido quiza a que los
indices lagrimales disminuyen con la edad. Ishimaru
et all2 encontraron que la respuesta de autoanticuer-
pos séricos anti-Ro/SSA aumenté con la edad en el
ratbn NFS/sld, que mostré una exocrinopatia auto-
inmune. Estos autores también observaron una des-
truccion severa en las glandulas lagrimales y salivales,
con presencia de células apopt6ticas en los animales
viejos, al compararlos con los animales jovenes.
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Cuadro 6

INFLUENCIA DEL SEXO
SEX INFLUENCE
Males Female

Lesions 1.153+£0.355 1.40+£0.223
Submaxillary index 5.253 +£0.418 6.636 £ 0.550
Lacrimal index 9.846 + 0.676 6.236 + 0.487*

Anti-Ro antibodies 0.189+£0.012 0.241 £0.019
Anti-La antibodies 0.236 £0.016 0.288 £0.022

Mean of mean =+ standard error. A Student’s t test was done between males and females in the et/et group.

*P=0.001.

is the transgenic tax mouse.*® The et/et experimental
model is relevant because the exocrinopathy develops
spontaneously, besides it is associated with an uveore-
tinitis, that goes from an inflammatory process in the
eye, cataracts development, to the loss of eyes (ptisis
bulbi), very similar pattern of the uveoretinitis, that
shows up spontaneously in horses.® The et/et model
could be used to implement new therapies for the con-
trol of uveoretinitis in horses.
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