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Abstract

The aim of the present study was to evaluate the effect of the antibodies present in blood from Bos taurus immunized with
concealed antigens from Stomoxys calcitrans intestine on the adult fly survival or on the oviposition capacity. Five thousand
intestines were collected from adult stable flies recently fed on bovine normal blood to prepare an antigenic extract (Agin-Sc). A
bovine was immunized with Agln-Sc in Freund’s incomplete adjuvant on days 0, 14, 21, 28, 35 and 40. Another bovine (control)
was inoculated with saline solution on the same dates. At days 40 and 50 peripheral blood was collected from the two animals.
Serum was obtained from one part of blood and frozen in aliquots at =70°C until used, the other part of blood was maintained in
sodium citrate at 2% and kept at 4°C. Batches of 200 recently emerged S. calcitrans flies/bovine were fed with this blood during
one week and maintained under laboratory conditions. During days 40 and 50 post-immunization, three daily observations were
practiced to evaluate fly mortality and number of oviposited eggs (OE). There was no effect on survival of flies fed on blood from
the immunized bovine; however, oviposition was reduced. There was a significant reduction in the number of OE, which oscil-
lated between 29% (P < 0.05, blood from day 40) and 65% (P < 0.01, blood from day 50) in relation to the number of OE by flies fed
on blood from the control animal. By ELISA, the IgG anti-intestine antibody titers in the serum from the immunized animal were of
1:1280 and 1:2560 for days 40 and 50, respectively; while, on the same days, in the serum from the control bovine was negative to
such antibodies. By Western blot, serum of day 50 recognized seven components in the AgIn-Sc with apparent molecular weights
which ranged between 35 and 205 kilodaltons. On the basis of these results, it is concluded that the immunization procedure
generated the production of IgG anti-intestine antibodies which did not affect fly survival, however, these antibodies reduced
the number of OE.
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Resumen

El objetivo del presente estudio fue evaluar el efecto de los anticuerpos presentes en la sangre de Bos taurus inmunizado con
antigenos ocultos del intestino de Stomoxys calcitrans sobre la supervivencia de las moscas adultas y sobre la oviposicién. Se
obtuvieron cinco mil intestinos de S. calcitrans alimentadas con sangre normal de bovino, para preparar un extracto antigénico
(Agln-Sc). Posteriormente, un bovino fue inmunizado con Agin-Sc en adyuvante incompleto de Freund los dias 0, 14, 21, 28,35y
40. Otro bovino (testigo) fue inoculado con solucién salina en las mismas fechas. A los dias 40 y 50 posinmunizacién se recolecté
sangre periférica de los dos animales; una parte se utilizo para obtener suero, que se congelé en alicuotas a —70°C hasta su uso,
y la otra se conservo en citrato de sodio al 2% a 4°C. Con esta Ultima se alimentd durante una semana a grupos de 200 moscas S.
calcitrans recién emergidas/bovino, las cuales se mantuvieron bajo condiciones de laboratorio. Durante los dias 40 y 50 posin-
munizacién se practicaron tres observaciones diarias durante una semana para evaluar la mortalidad de las moscas y contar el
numero de huevos depositados (HD). Se observé que no hubo un efecto dafiino de la sangre del animal inmunizado sobre la
supervivencia de las moscas, pero si sobre la oviposicién. Se aprecié una disminucién significativa en el nimero total de HD, que
oscild entre 29% (P < 0.05, sangre del dia 40) y 65% (P < 0.01, sangre del dia 50) con respecto al nimero de HD por las moscas
que se alimentaron de sangre del animal testigo. Mediante ELISA se obtuvieron los titulos de anticuerpos IgG antiintestino en el
suero del animal inmunizado: 1:1280y 1:2560 para los dias 40 y 50, respectivamente; mientras que en los mismos dias, el suero del
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bovino testigo fue negativo a dichos anticuerpos. Por Western blot, el suero del dia 50 reconocio siete componentes en el Agin-
Sc con pesos moleculares aparentes que oscilaron entre 35y 205 kilodaltones. Con base en estos resultados se concluye que el
procedimiento de inmunizacion utilizado indujo la formacién de anticuerpos IgG antiintestino, que no afectaron la supervivencia

de la mosca, pero si su oviposicion.

Palabras clave: ANTIGENOS OCULTOS, MOSCA DEL ESTABLO, STOMOXYS CALCITRANS, INMUNIZACION, Bos

TAURUS.

Introduction

Stomoxys calcitrans is one of the most important

ectoparasites of cattle raised in North Amer-
ica. It has been informed that in the United States
of America causes annual losses in cattle production
close to one thousand million dollars.

This fly species is capable of mechanically transmit
to cattle the hemotropic rickettsia Anaplasma margi-
nale.?® It is worth to note that Stomoxys calcitrans has a
flight range of 225 km from its reproductive site* and
can attack up to 30 different animal species among
mammals, birds, reptiles and amphibians.>® In the last
20 years the control of the stable fly has complicated
because it easily develops resistance to the insecticides.
It has been informed that S. calcitrans shows resistance
at least to 14 different insecticides.* For this reason, it
is mandatory to have control alternatives, such as the
immunoprofilaxis. In this context, by immunizing the
host with parasites’ concealed antigens (usually from
the intestine) it has been demonstrated the induction
of resistance in the host against different arthropod
parasites such as the tick Boophilus microplus,® the flea
Ctenocephalides felis felis,™* the botfly Lucilia cuprina®
and the horn fly Haematobia irritans.”® In the case of
Stomoxys calcitrans, studies have been carried out only
on immunization of rabbits,*and it is not known what
happens with the stable fly when it feeds on blood
from Bos taurus immunized with Stomoxys calcitrans
concealed antigens. In this context, the present study
was undertaken, in order to know about this effect.

From the economic point of view, the stable fly,

Materials and methods
Stomoxys calcitrans

A laboratory strain of Stomoxys calcitrans, donated by
the Knipling-Bushland US** was used. The stable
fly colony has been maintained during ten years at
the SENASICA of the Secretaria de Agricultura,
Ganaderia, Desarrollo Rural, Pesca y Alimentacion
(SAGARPA) in Jiutepec, Morelos, Mexico, according
to the recommended conditions for the development
of stable flies at the laboratory.*
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Introduccion

esde el punto de vista econdmico, la mosca del
D establo, Stomoxys calcitrans, representa uno de
los ectoparasitos mas importantes registrados
en el ganado bovino que se cria en Norteamérica. Se
ha informado que produce pérdidas anuales cercanas
a los mil millones de ddlares anuales en la produccion
del ganado bovino en Estados Unidos de América.*
Esta especie de mosca puede transmitir mecani-
camente la rickettsia hemotrdpica Anaplasma margi-
nale al ganado bovino.>*® Cabe sefialar que Stomoxys
calcitrans es capaz de volar hasta 225 km de su sitio
de reproduccion® y puede atacar hasta 30 especies
animales diferentes entre mamiferos, aves, reptilesy
hasta anfibios.>® En los Gltimos 20 afios, el control de
la mosca del establo se ha complicado debido a que
facilmente desarrolla resistencia a los insecticidas. Se
ha informado que S. calcitrans muestra resistencia a
cuando menos 14 diferentes insecticidas.* Por esta
razon, es prioritario contar con medidas alternativas
de control, como la inmunoprofilaxis. En este sentido,
por medio de la inmunizacién del portador con anti-
genos ocultos del parésito (generalmente del intes-
tino), se ha demostrado que en el portador se puede
inducir resistencia contra diferentes artropodos paréa-
sitos como la garrapata Boophilus microplus,’ la pulga
Ctenocephalides felis felis,* la mosca Lucilia cuprina®y la
mosca del cuerno Haematobia irritans.® En el caso de
Stomoxys calcitrans, solo se han llevado a cabo estudios
de inmunizacion en conejos,*por lo que se desconoce
lo que ocurre con la mosca del establo cuando ésta
se alimenta con sangre de Bos taurus inmunizado con
antigenos ocultos de S. calcitrans. En este contexto, el
presente estudio se llevd a cabo para conocer dicho
efecto.

Material y métodos
Stomoxys calcitrans

Se utilizdé una cepa de laboratorio de Stomoxys calci-
trans que fue donada por el Knipling-Bushland US.**

*M. Whalon, D. Mota Sanchez, L. Duynslager, Resistant
species profile: Stomoxys calcitrans, 2003. Avalilable from:
URL: http://www.pesticideresistance.org/DB/species_pro-
file.php?arthropodi.

**Livestock Insects Research Laboratory, USDA-ARS, Ker-
ville, Texas, Estados Unidos de América.



Obtaining S. calcitrans intestine
and antigen preparation

Several fly containing boxes were set up to obtain the
enough amounts of adult flies during a two month
period. Next, the intestines of approximately five thou-
sand S. calcitrans, after feeding on cattle blood were
dissected in cold (4°C). The intestines were placed in
cold (4°C) phosphate buffered saline solution (PBS),
pH 7.2, containing antibiotics (penicillin 100 Ul/ml
— streptomycin 100 pg/ml) and washed several times
to eliminate bovine erythrocytes. Afterwards, the
intestines in PBS containing a protease inhibitor cock-
tail* were grinded by using a glass homogenizer and
the resulting suspension was gently stirred with a mag-
netic stirrer at 4°C during 18 hours. Then, the extract
was centrifuged in a refrigerated centrifuge (4°C) at
3 000 g for 30 minutes. Afterwards, the supernatant
was collected and designated as Agln-Sc. The amount
of protein of this was obtained by the method of Lowry
et al.’® Finally, the antigen was dispensed into vials and
was frozen at —70°C until used.

Experimental bovines

Two 14 month old female Jersey bovines (Bos taurus),
free of tuberculosis, brucellosis, babesiosis and ana-
plasmosis were used. One was immunized with anti-
gens from S. calcitrans intestines and the other one
served as non immunized control.

The animals were maintained in pens with con-
crete floor and were fed with alfalfa, oat straw and
concentrated feed and drank water ad libitum. The
bovines were maintained free of flies by using a pour
on insecticide.

Immunization procedure

The inoculant (Agln-Sc) containing 3.14 mg of pro-
tein/mL, was mixed with Freund’s incomplete adju-
vant (v/v), and inoculated by intramuscular route
(im) into one of the bovines at days 0, 14, 21, 28, 35
and 40. The control non immunized bovine was inoc-
ulated by im route with physiological saline solution
at the same days.

Fly feeding and determination of fly mortality and
number of oviposited eggs

Blood was collected from each bovine at days 40 and
50 after immunization; one part of this was used to
obtain serum, which was conserved in aliquots at
—70°C until used and the other part was preserved in
2% sodium citrate at 4°C. With blood of each animal
collected at each date, a group of 200 recently emerged

La colonia se ha mantenido desde hace diez afios en el
SENASICAdelaSecretariade Agricultura, Ganaderia,
Desarrollo Rural, Pesca y Alimentacion (SAGARPA),
en Jiutepec, Morelos, México, de acuerdo con las con-
diciones recomendadas para la cria de la mosca del
establo en el laboratorio.’

Obtencion de intestino de S. calcitrans
y preparacion de antigeno

Se establecieron varias jaulas para obtener la canti-
dad suficiente de moscas adultas en un periodo de
dos meses. A continuacion se disecaron en frio (4°C)
los intestinos de aproximadamente cinco mil moscas
S. calcitrans, después de haber completado la deple-
cion con sangre de bovino normal. Dichos intestinos
fueron colocados en solucion salina amortiguadora
de fosfatos (SSAF) fria (4°C), pH 7.2 con antibiéticos
(penicilina 100 Ul/mL, estreptomicina 100 pg/mL)
y luego se lavaron varias veces hasta eliminar los eri-
trocitos de bovino. Posteriormente se maceraron los
intestinos en un homogeneizador de cristal que conte-
nia SSAF con un coctel de inhibidores de proteasas.*
A continuacién, el macerado se mantuvo en agitacion
lenta con un rotor magnético, a 4°C durante 18 horas.
Transcurrido ese tiempo, el extracto se centrifugd en
una centrifuga refrigerada (4°C) a 3 000 g durante 30
minutos. A continuacion se recolect6 el sobrenadante
y se le denominod Agln-Sc, cuya cantidad de proteina
se determind por medio del método de Lowry et al.*®
Finalmente, el antigeno fue dispensado en viales y se
congel6 a -70°C hasta su uso.

Bovinos experimentales

Se utilizaron dos bovinos (Bos taurus) raza Jersey,
hembras, de 14 meses de edad, libres de tuberculosis,
brucelosis, babesiosis y anaplasmosis. Uno se usé para
inmunizarlo con antigenos de intestino de S. calci-
trans, y el otro fungié como testigo no inmunizado.

Los animales se mantuvieron en corrales de piso
de concreto; recibieron alimentacion consistente en
paja de avena, alfalfa achicalada y concentrado y con-
sumieron agua ad libitum. Asimismo, los bovinos se
mantuvieron libres de moscas utilizando un mosqui-
cida en presentacion pour on.

Procedimiento de inmunizaciéon

El in6culo (AgIn-Sc), que contenia 3.14 mg de pro-
teina/mL se mezclé con adyuvante incompleto de
Freund (v/v) y se utilizé para inocular por via intra-
muscular (im) a uno de los bovinos los dias 0, 14, 21,

*Complete, Mini, Boehrineger, Mannheim, Alemania.
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S. calcitrans and kept in an insect box, were fed twice
(morning and afternoon). The flies were maintained
in the laboratory at 27-28°C with a relative humidity
of 70% to 80%. To determine fly mortality and count-
ing the number of eggs oviposited per day (EO), three
daily observations were carried out (morning, after-
noon, and night).

Determination of anti-intestine antibody
titers by ELISA

Sera collected at days 40 and 50 after immunization
were analyzed by an indirect immunoenzyme assay
(ELISA) according to Dumenigo et al.,” to assess anti-
S. calcitrans intestine antibody titers, using Agln-Sc,
rabbit serum anti-bovine 1gG conjugated with peroxi-
dase, and orthophenilenediamine (substrate). Lec-
tures were carried out in an ELISA reader using a 492
nm filter.

Recognition of S. calcitrans intestine antigens by
bovine anti-intestine antibodies by Western blot
(immunoelectrotransference)

The Agln-Sc was subjected to electrophoresis in a
polyacrilamide gel in order to separate its compo-
nents which later were transferred to a nitrocellulose
membrane (NC), according to the method of Towbin
et al.,”® and 5 mm wide strips were cut. Subsequently,
the NC strips with antigen components were incu-
bated with the bovine serum (day 50 after immuniza-
tion) during one hour at 37°C; then the strips were
washed every 5 min three times with Tween 20-PBS;
afterwards rabbit serum anti-bovine 1gG peroxidase
conjugated and diluted 1:5000 was added and incu-
bated during one hour at 37°C. Finally, the substrate
(orthophenilenediamine) was added and incubated
during 10-15 min. Then, the NC strips were washed
with tap water and were dried at room temperature.

Statistical analysis

The data obtained were analyzed by an analysis of
variance (random blocks) and these were subjected to
the Tukey’s test when a difference was found.*
Results

Evaluation of adult fly mortality

No differences were observed between the group of
flies which fed on blood from the control bovine and
the group of stable flies fed on blood from the bovine

immunized with Agln-Sc (data not showed), either at
40 or 50 days after immunization.
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28, 35y 40. El bovino testigo recibio también, por via
im, solucion salina fisiologica en las mismas fechas.

Alimentacion de las moscas y determinacion
de la mortalidad y del niUmero de huevos
depositados.

A los dias 40 y 50 posinmunizacion, se recolectd
sangre de cada uno de los animales; una parte de ésta
se utiliz6 para obtener suero, que se conservo en ali-
cuotas a —70°C hasta su uso, y la otra se conservo en
citrato de sodio al 2% a 4°C. Con la sangre de cada
fecha y por cada bovino, se aliment6 diariamente en
dos ocasiones (mafianay tarde), durante una semana,
a un grupo de 200 moscas S. calcitrans recién emergi-
das y mantenidas en una jaula, las cuales se conser-
varon en el laboratorio a 27°C - 28°C con humedad
relativa de 70% a 80%. Para evaluar la mortalidad de
las moscas y contar el nimero de huevos depositados
(HD) por dia, se practicaron tres observaciones dia-
rias (mafana, tarde y noche).

Determinacion del titulo de anticuerpos
antiintestino por ELISA

Los sueros recolectados los dias 40 y 50 posinmuni-
zacion, se analizaron por medio de un ensayo inmu-
noenzimatico (ELISA) indirecto de acuerdo con
Duménigo et al.,"” para determinar el titulo de anti-
cuerpos antiintestino de S. calcitrans, utilizando Agin-
Sc, suero de conejo anti-IgG de bovino conjugado con
peroxidasa y ortofenilendiamina como sustrato. La
lectura se llevé a cabo en un lector de ELISA utili-
zando un filtro de 492 nm.

Reconocimiento de antigenos de intestino de S.
calcitrans por anticuerpos de bovino antiintestino
por Western blot (inmunoelectrotransferencia)

El Agln-Sc fue sometido a electroforesis en un gel de
poliacrilamida para separar sus componentes que
luego se transfirieron a una membrana de nitrocelu-
losa (NC), de acuerdo con el método de Towbinet al.,*®
y se cortaron tiras de 5 mm de ancho. Posteriormente,
las tiras de NC con los componentes del antigeno se
incubaron durante una hora a 37°C con el suero de
los bovinos (dia 50 posinmunizacion); luego se lavo
con Tween 20-SSAF tres veces cada 5 min, y se agrego
el suero de conejo anti-lgG de bovino conjugado con
peroxidas, diluido 1:5000 y se incub6 a 37°C durante
una hora. Finalmente se agrego el sustrato (ortofeni-
lendiamina) y se incubé durante 10-15 min. A conti-
nuacion, las tiras de NC se lavaron con agua de la llave
y se dejaron secar a temperatura ambiente.



Determination of the number of oviposited eggs

The feeding of flies with bovine blood taken at the 40
day after immunization provoked a global reduction
of 29% in the number of oviposited eggs (P < 0-05),
as compared with the oviposited eggs by the flies in
the group fed with blood from the non-immunized
bovine (Table 1). Likewise, from day five after feeding
and up to day 11, it was observed a lower number of
oviposited eggs by the stable flies fed with blood from
the immunized bovine, as compared with those flies
fed with blood from de control bovine (Figure 1).

When flies fed on blood obtained at day 50, the egg
global reduction in the group of flies fed with blood
from Bos taurus immunized with Agln-Sc was of 65.4%
(P<0.01), as compared with the egg global number
oviposited by the stable flies fed with blood from the
control non-immunized B. taurus (Table 1). As in the
previous case, differences were noticed in the number
of daily egg oviposited by both fly groups, starting at
day five after feeding (Figure 2).

Anti-S. calcitrans intestine antibody titer

The serum from the immunized bovine with Agln-
Sc showed 1gG anti-Agln-Sc antibody titers of 1:1 280
and 1:2 560 by ELISA at days 40 and 50 after immu-
nization, respectively; while the serum from the non-
immunized bovine did not show any antibody titer to
the AgIn-Sc in both dates (Table 1).

Analisis estadistico

Se practic6 un analisis de varianza (bloques al azar)
con los datos obtenidos; cuando hubo diferencias,
éstas fueron sometidas a la prueba de Tukey.*

Resultados

Evaluacién de la mortalidad de las
moscas adultas

No se observaron diferencias al comparar la morta-
lidad de las moscas adultas que consumieron sangre
del bovino testigo con la de las moscas del grupo ali-
mentado con sangre del bovino inmunizado mediante
Agln-Sc (datos no mostrados) en ninguna de las dos
fechas evaluadas (40 y 50 dias posinmunizacion).

Determinacién del niumero de
huevos depositados

La alimentacion de las moscas con sangre del dia 40
posinmunizacién provoco una reduccion global del
nimero de huevos depositados de 29% (P < 0-05),
en comparacion con los huevos depositados por el
grupo alimentado con sangre del bovino testigo no
inmunizado (Cuadro 1). Asimismo, a partir del dia
cinco posalimentacién y hasta el dia 11, se observé un
menor nimero de huevos depositados por las moscas
alimentadas con sangre del bovino inmunizado, en

Cuadro 1

PROMEDIO DE HUEVOS DEPOSITADOS EN UN PERIODO DE SIETE A NUEVE DIAS POR
MOSCAS DEL ESTABLO (200 MOSCAS/GRUPO) ALIMENTADAS CON SANGRE OBTENIDA DE
Bos taurus LOS DIAS 40 Y 50 POSINMUNIZACION CON ANTIGENOS DEL INTESTINO DE

Stomoxys calcitrans
MEAN NUMBER OF EGGS OVIPOSITED IN A PERIOD OF SEVEN TO NINE DAYS BY STABLE
FLIES (200 FLIES/GROUP) FED ON BLOOD FROM Bos taurus COLLECTED AT DAYS 40 AND 50
AFTER IMMUNIZATION WITH ANTIGENS FROM Stomoxys calcitrans INTESTINE

Flies fed on blood from Bos taurus:

Non-immunized Immunized % egg
1 i3
Day Eggs mean Antibody titer? Eggs mean Antibody titer® reduction P
40 1,883.9 0 1,337.4 1:1,280 29 <0.05
50 257.1 0 1:2,560 65.4 <0.01

! Post-immunization

2 1gG anti-S. calcitrans intestine in bovine serum, as determined by ELISA

® Related to the control group

* Tukey's test
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Recognition of intestinal antigens from S. cal-
citrans by bovine anti-intestine antibodies by
immunoelectrotransference

The serum from Bos taurus collected at day 50 after
immunization recognized seven components in the
AglIn-Sc, which molecular weights ranged between 33
and 205 kilodaltons, while the serum from the control
bovine not immunized did not recognize any compo-
nent (Figure 3).

Discussion
Adult fly mortality

There was no difference between stable fly mortality
fed with blood from Bos taurus immunized with Sto-
moxys calcitrans intestinal antigens and that of stable
flies fed with blood from the non-immunized bovine;
this result is consistent with the study done on Hae-
matobia irritans fed on blood from immunized bovines
or with blood from control animals.” It is probable
that the antibodies generated against the Agln-Sc and
which were ingested by S. Calcitrans, did not impor-
tantly damage the fly’s vital functions, or that higher
antibody titers are needed to observe any effect on
the survival of such insects. However, a reduction
was observed in the number of eggs oviposited by the
stable flies that fed on blood from Bos taurus immu-
nized with antigens from the intestine of S. calcitrans.

comparacion con aquellas que ingirieron sangre del
bovino testigo (Figura 1).

Para el caso de la oviposicién de las moscas que
se alimentaron con sangre del dia 50, la reduccion
global de huevos en el grupo de moscas alimentadas
con sangre de Bos taurus inmunizado con Agln-Sc fue
de 65.4% (P < 0.01), en comparacién con el nimero
global de huevos depositados por las moscas alimenta-
das con sangre de B. taurus testigo (Cuadro 1). Como
en el caso anterior, se apreciaron diferencias en el
numero diario de huevos puestos por ambos grupos
de moscas, a partir del dia cinco posalimentacion
(Figura 2).

Titulo de anticuerpos antiintestino
de S. calcitrans

El analisis de los sueros obtenido por ELISA mostro
titulos de anticuerpos IgG anti-Agln-Sc de 1:1 280 y
de 1:2 560 en los dias 40 y 50 posinmunizacion, res-
pectivamente, en el suero del bovino inmunizado
con Agln-Sc; mientras que los titulos de anticuerpos
fueron de 0 en ambas fechas en el bovino testigo no
inmunizado (Cuadro 1).

Reconocimiento de antigenos de intestino de S.
calcitrans por anticuerpos de bovino antiintes-
tino por inmunoelectrotransferencia

El suero de Bos taurus, del dia 50 posinmunizacion

Figura 1: Numero de huevos depositados por moscas del establo (200 moscas/grupo) alimentadas
diariamente con sangre de Bos taurus inmunizado (inmunizado) o no (testigo) con antigenos de
intestino de Stomoxys calcitrans (dia 40 posinmunizacion).

Figure 1: Number of eggs oviposited by stable flies (200 flies/group) fed daily with blood from Bos
taurus immunized (inmunized) or not (control) with intestine antigens from Stomoxys calcitrans

Figura 2: Namero de huevos depositados por moscas del establo (200 moscas/grupo) alimentadas
diariamente con sangre de Bos taurus inmunizado (inmunizado) o no (testigo) con antigenos de
intestino de Stomoxys calcitrans (dia 50 posinmunizacion).

Figure 2: Number of eggs oviposited by stable flies (200 flies/group) fed daily with blood from Bos
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The effect was more noticeable when blood from the
day 50 after immunization was used. This finding is
consistent with the reduction of oviposited eggs by
horn flies (Haematobia irritans) fed on blood from
immunized bovines with antigenic extracts from the
intestine of this blood feeding insect species.*® In this
context, ticks fed on bovines immunized with con-
cealed antigens from the intestine of Boophilus micro-
plus, show a lower number of oviposited eggs than that
showed by ticks fed on normal animals.**%*#

The observation that a higher IgG anti-S. calcitrans
intestine antibody titer provoked a higher reduction
in the percentage of oviposited eggs, suggests that
these antibodies damaged some tissue involved in the
process of egg laying, or intestinal cells that resulted
in a poor nutrient absorption needed for the appro-
priate egg production. In this context, it has been
demonstrated that the larvae of the myiasis-produc-
ing fly Lucilia cuprina, show a retarded growth when
these ingest antibodies from sheep vaccinated with
intestinal peritrophic membrane extracts (PM) from
the insect. These antibodies bind to the PM, reducing
its permeability; as consequence, the larvae are not
able to feed.?

Likewise, serum from the bovine immunized with
Agln-Sc (day 50 after immunization) recognized, by
immunoelectrotransference or Western blot, seven
components in the intestinal antigen of the stable fly.
In this framework, the sera from rabbits immunized
with an antigenic extract of S. calcitrans intestine,
recognized eight components in that preparation by
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reconocié siete componentes en el Agln-Sc, cuyos
pesos moleculares oscilaron entre 33 y 205 kilodalto-
nes; mientras que el suero del bovino testigo no inmu-
nizado no reconocid ningin componente (Figura 3).

Discusion
Mortalidad de las moscas adultas

No se observo diferencia entre la mortalidad de las
moscas del establo alimentadas con sangre de Bos
taurus inmunizado con antigenos de intestino de S.
calcitrans y la de las moscas que consumieron sangre
de un bovino testigo; este resultado concuerda con el
estudio realizado en moscas Haematobia irritans que
fueron alimentadas con sangre de bovinos inmuniza-
dos o sangre de animales testigo.”® Es probable que
los anticuerpos generados contra los Agln-Sc, y que
fueron consumidos por S. calcitrans, no dafiaran de
manera importante las funciones vitales de la mosca,
0 bien que se necesitaran titulos de anticuerpos mas
altos para observar algun efecto en la supervivencia
de dichos insectos. Sin embargo, si se observé una
disminucién en el nimero de huevos depositados por
las moscas del establo que se alimentaron con sangre
de Bos taurus inmunizado con antigenos de intestino
de S. calcitrans. El efecto fue més notorio cuando se
utilizé sangre del dia 50 posinmunizacién. Lo ante-
rior concuerda con los estudios en los que se observo
una disminucion en el nimero de huevos depositados
por moscas del cuerno (Haematobia irritans) alimenta-

Figura 3: Reconocimiento de componentes del antigeno de intestino de Stomoxys calcitrans por
anticuerpos 1gG en el suero del bovino inmunizado (dia 50 posinmunizacion) y del bovino no
inmunizado por medio de Western blot. Carril 1: marcadores de peso molecular en kilodaltones;
Carriles 2, 3: Suero del bovino inmunizado; Carriles 4, 5: suero del bovino no inmunizado.

Figure 3: Components recognized in the Stomoxys calcitrans intestine antigen by 1gG antibodies in
the serum of the immunized bovine (day 50 after immunization) and in the serum from the non-
immunized bovine by Western blot. Lane 1: molecular weight markers in kilodaltons; lanes 2, 3:
serum from the immunized bovine; lanes 4, 5: serum from the non-immunized bovine.
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immunoelectrotransference.™ This fact suggests that
the stable fly antigenic preparations used for immuni-
zation, induce the build up of antibodies to a similar
number of components, both in Bos taurus as in Oryc-
tolagus cuniculus.

On the basis of the obtained results, it is concluded
that 1) the immunization procedure used in Bos taurus
with the antigen prepared from Stomoxys calcitrans
intestines induced the build up of anti-intestine anti-
bodies that affected the oviposition but these did not
have effect on fly survival; 2) at higher anti-S, calci-
trans intestine 1gG antibody titer a higher percentage
of egg reduction was observed in the stable flies fed on
blood from the immunized bovine; 3) it is suggested
to carry out more studies on Bos taurus immunization
with antigens from the intestine of Stomoxys calcitrans,
to know in detail how this procedure could contribute
as a stable fly alternative control strategy.
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