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disgenésico y respiratorio porcino y anticuerpos contra otros
patégenos

Association between antibodies against porcine reproductive and
respiratory syndrome virus and other pathogens
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Abstract

In order to investigate a possible association between porcine reproductive and respiratory syndrome
virus (PRRSV) and other viral and bacterial pathogenic agents found in swine, a serological model was
followed. For this study, 3600, 4 to 6 month-old finishers were bled and tested for antibodies against
various infectious agents. The specific antibodies against PRRSV, Aujeszky’s disease virus (ADV),
transmissible gastroenteritis virus (TGEV), porcine respiratory coronavirus (PRCV) and Mycoplasma
hyopneumoniae (MH) were detected by ELISA tests. For the blue eye disease virus (BEDV) and porcine
parvovirus ( PPV), a hemoagglutination inhibition test was used. The microagglutination test was
em(i)loyed to determine antibodies against 11 serovars of Leptospira interrogans, while for Salmonella spp
and Actinobacillus pleuropneumoniae serotype 1 (AP) the shide agglutination test was used. Antibodies
against swine influenza virus (SIV) were detected by double diffusion test. The association between
PRRSV and other microorganisms was evaluated by calculating the odds ratio (OR) and 95% confidence
intervals (CI). In finishers, association was found between PRRSV and SIV (OR = 5.8, CI 95% 2.38,
14.55), PRCV (OR = 9.0, CI 95% 1.22, 82.53), and BEDV (OR = 2.95, CI 95% 1.16, 7.50). In 1 000 sows,
association between PRRSV and SIV was found (OR = 3.54, CI 95% 1.29, 10.20), BEDV (OR =1.86, CI
95% 1.16, 3.00) and ADV (OR = 2.28, CI 95% 1.64, 3.18 ). No association between PRRSV infection and
infection with TGEV, Salmonella spp, MH, AP or any of the leptospiral serovars was found.

Key words: PORCINE REPRODUCTIVE AND RESPIRATORY SYNDROME (PRRS), SEROLOGICAL
ASSOCIATION.

Resumen

Con objeto de investigar la posible asociaciéon entre el virus del sindrome disgenésico y respiratorio
porcino (PRRS) y otros agentes patégenos virales y bacterianos en el cerdo, se siguié6 un modelo
serologico. Para este estudio se sangraron 3 600 cerdos de engorda de cuatro a seis meses de edad y se
analizaron los anticuerpos contra varios agentes infecciosos. Los anticuerpos especificos contra el virus
del PRRS, de la enfermedad de Aujeszky (VEA), de la gastroenteritis transmisible (GET), coronavirus
respiratorio porcino (CRP) y Mycoplasma hyopneumoniae (MH), se detectaron por medio de pruebas de
ELISA. Para la enfermedad del Ojo Azul (EOA) y el parvovirus porcino (PVP), se utiliz6 la técnica de
inhibicién de la hemaglutinacién. Para determinar anticuerpos contra 11 serovariedades de Leptospira
interrogans se empled la técnica de aglutinacién microscépica y contra Salmonella spp y Actinobacillus
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pleuropneumoniae serotipo 1 (AP) la prueba de aglutinacién en placa. Los anticuerpos contra el virus de
la influenza porcina (IP) se detectaron por medio de la prueba de difusién doble en agar. La asociacién
serologica entre el virus del PRRS y los otros gérmenes se evalu6é por medio de la razén de momios
(RM) con un intervalo de confianza (IC) del 95%. En cerdos de engorda se encontré asociacién entre
el virus del PRRS con IP (RM = 5.8, IC 95% 2.38, 14.55), CRP (RM = 9.0, IC 95% 1.22, 82.53) y EOA
(RM = 2.95, IC 95% 1.16, 7.50). En 1 000 cerdas se encontré asociacion del virus del PRRS con IP (RM
= 3.54, 1C 95% 1.29, 10.20), EOA (RM = 1.86, IC 95% 1.16, 3.00) y VEA (RM = 2.28, IC 95% 1.64,
3.18). No se encontr6 asociacion entre el virus del PRRS con GET, Salmonella spp, MH, AP o alguna de

las serovariedades de L. interrogans.

Palabras clave: SINDROME DISGENESICO Y RESPIRATORIO PORCINO (PRRS), ASOCIACION

SEROLOGICA.

serological study was performed in different
Afegions of Mexico and it showed that 80% of

he farms had animals with antibodies against
porcine reproductive and respiratory syndrome virus
(PRRSV).! The clinical manifestations caused by the
infection with PRRS virus are respiratory in the line
of pig production, while they are reproductive in the
breeding sows. It has been suggested that this virus
causes immuno-suppression or immuno-modulation
in pigs, and this promotes the multiplication of other
pathogenic micro-organisms.” PRRS virus penetrates
through the oronasal route, inhibiting the ciliary
movement in trachea, it affects alveolar macrophages
and causes lysis of the dendritic cells of the upper
respiratory tract.>* PRRS virus could predispose
animals to infection by other pathogens specially in
the respiratory tract. Under experimental conditions
and field studies, severe clinical symptoms and growth
delay have been observed along with infection by
other microorganisms such as swine influenza virus
(SIV) and porcine respiratory coronavirus (PRCV).>
" The association between PRRS virus and Blue Eye
Disease (BED) has not been studied yet; nevertheless,
no synergism was found between PRRS virus and a
paramyxovirus isolated from pigs in Germany.®

Some studies show a synergism between PRRS
virus and bacteria. During the chronic infection
caused by Mycoplasma hyopneumoniae (MH), the
severity and duration of the infection is increased
by PRRS virus,? but this effect has not been shown
in other experiments."” In the same manner, in a
field study, it was observed that mortality of piglets
due to salmonellosis was increased during a PRRS
outbreak."

In relationship to the interaction of PRRS virus,
with other viruses, it has been reported that it does
not potentialize the infection of classical swine
fever,”? neither increases the severity when animals
are infected with transmissible gastroenteritis virus
(TGEV)."?

Additionally to experimental and field studies,
serological studies have shown possible interactions
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| estudio serolégico que se llevé a cabo en
Ediferentes regiones de México mostré6 que

80% de las granjas tenian animales con
anticuerpos contra el virus del sindrome disgenésico
y respiratorio porcino (PRRS).! Las manifestaciones
clinicas causadas por la infecciéon del virus del
PRRS son de tipo respiratorio en cerdos de la linea
de produccién y reproductivos en las hembras del
pie de cria. Se ha sugerido que ese virus causa
inmunosupresiéon o inmunomodulacién en los
cerdos, lo que provoca la multiplicacién de otros
gérmenes  patogenos.” El virus del PRRS entra
por via oronasal, inhibe el movimiento ciliar en
traquea y afecta a los macréfagos alveolares vy lisa las
células dendriticas del tracto respiratorio superior.®*
Particularmente en el tracto respiratorio, el virus del
PRRS podria predisponer a los animales a infecciones
por otros patégenos. En condiciones experimentales
y estudios de campo, se observa que en cuadros
clinicos severos, con retraso en el crecimiento de
los animales, estan presentes, ademas del virus del
PRRS, gérmenes como el virus de influenza porcina
(IP) y el coronavirus respiratorio porcino (CRP).>
7 La asociacién entre los virus del PRRS y de la
enfermedad del Ojo Azul (EOA) no se ha estudiado;
sin embargo, no se encontré un sinergismo entre el
virus del PRRS y un paramyxovirus aislado de cerdos
en Alemania.?

Algunos estudios demuestran sinergismo entre
el virus del PRRS y bacterias. Durante la infeccién
crénica provocada por Mycoplasma hyopneumoniae
(MH), se incrementa la severidad y la duraciéon de
la infeccién por parte del virus del PRRS,? pero este
efecto no se ha demostrado en otros experimentos.'
Asimismo, en un estudio de campo se observo
mortalidad de lechones por salmonelosis, que se
increment6 durante un brote del PRRS."

Respecto de la interaccién del virus de PRRS
con otros virus, se ha dicho que no potencializa la
infeccién con el virus de la fiebre porcina clasica,' ni
aumenta la severidad cuando los animales se infectan
con el virus de la gastroenteritis transmisible del



between micro-organisms.® In a serological study
performed in 39 complete-cycle farms, it was
observed that when Aujeszky’s disease virus (ADV)
and MH infected jointly the animals, they were more
susceptible to Actinobacillus pleuropneumoniae (AP)
when compared to those that had not been exposed
to these agents."* In order to be able to investigate
the possible serological association between PRRS
virus and other pathogenic agents in swine, a
transversal study was performed, through the
sampling, by convenience, of 240 farrow to finish
swine farms in the States of Mexico, Guanajuato
and Jalisco. A serological survey was performed
in each farm and 15 serum samples were obtained
from animals between four and six months of age. A
total of 3 600 sera were obtained. Besides, ten sows
were sampled per farm (from 100 farms), and one
thousand sera were obtained. The samples were
analyzed by the following serological techniques: 1.
Actinobacillus ~ pleuropneumoniae-slide agglutination
against serotype 1." 2. Aujeszky’s disease-ELISA.™
3. Blue Eye disease-hemoagglutination inhibition.
4. Leptospira interrogans-microagglutination for 11
serovars. 5. Mycoplasma hyopneumoniae-ELISA.™ 6.
Porcine Parvovirus (PPV)-hemoagglutination in-
hibition. 7. PRRS Virus-ELISA." 8. Salmonella spp-
slide agglutination. 9. Swine influenza virus-double
diffusion agar using the nucleocapside as antigen.
10. Transmissible gastroenteritis and porcine
respiratory coronavirus-ELISA.*

The serological association between PRRS virus
and other micro-organisms was evaluated through
odds ratio (OR) with a confidence interval (CI) of
95%.%"* The results that were obtained from the
serological tests performed for the different micro-
organisms are shown in Table 1.

In finishers of four to six months of age, a
serological association was found between PRRS
virus and PRCV, SIV y BEDV. No association was
found with ADV, MH, Salmonella and AP. In sows,
an association was found between PRRS virus and
the virus of SIV, BEDV and ADV. No association
was found with PRCV, TGEV, nor with any of the 11
serovars of L. interrogans (Table 2).

The association between PRRS virus and PPV
was not evaluated due to the fact that all sows had
antibodies against PPV. In all cases, no statistical
differences were found between antibody titers
against PPV and BEDV in relation to sows that were
seropositive and negative to the PRRS virus.

Serotype 1 was used as antigen for AP, since in
a study performed in slaughtered pigs, it was the
most frequently isolated.'® Serological studies in
finishers and sows were performed separately due
to the fact that in the former, the infections have an

cerdo (GET).1?

Adicionalmente a los estudios experimentales y
de campo, los estudios serolégicos han demostrado
posibles interacciones entre microorganismos.®
En un estudio serolégico realizado en 39 granjas
de ciclo completo, se observé que cuando el virus
de la enfermedad de Aujeszky (VEA) y el MH
infectaron de manera conjunta a los animales,
éstos fueron mas susceptibles hacia Actinobacillus
plewropneumoniae (AP) en relacién con los que no
estaban expuestos a estos agentes." Con el fin de
investigar la posible asociacién serolégica entre
el virus del PRRS y otros agentes patégenos en el
cerdo, se realizé un estudio transversal y mediante
un muestreo por conveniencia se seleccionaron 240
granjas porcinas de ciclo completo, ubicadas en los
estados de México, Guanajuato y Jalisco. Se realiz6
un muestreo seroldgico en que se obtuvieron 15
muestras de suero de animales entre cuatro y seis
meses de edad para obtener 3 600 sueros. Ademas
se muestrearon diez cerdas por granja (de 100
granjas), y se obtuvieron mil sueros. Las muestras
se analizaron mediante las técnicas serologicas:
1. Actinobacillus  pleuropneumoniae-aglutinacion
en placa contra el serotipo 1. 2. Enfermedad de
Aujeszky-ELISA."™ 3. Enfermedad del Ojo Azul-
inhibicién de la hemaglutinacién. 4. Leptospira
interrogans-aglutinacion — microscopica para 11
serovariedades. 5.  Mycoplasma  hyopneumoniae-
ELISA™ 6. Parvovirus porcino (PVP)-inhibicién
de la hemaglutinacién. 7. Virus del PRRS-ELISA
8. Salmonella spp-aglutinaciéon en placa. 9. Virus
de la influenza porcina-difusién doble en agar
utilizando como antigeno a la nucleocapside. 10.
Virus de la gastroenteritis transmisible y coronavirus
respiratorio porcino-ELISA

La asociacién serologica entre el virus del PRRS
y otros gérmenes se evalué por medio de la razén de
momios (RM) con un intervalo de confianza (IC)
de 95%.%" Los resultados obtenidos de las pruebas
serolégicas a los diferentes microorganismos se
presentan en el Cuadro 1.

En los animales de engorda de cuatro a seis meses
de edad se encontré asociacién serolégica entre el
virus del PRRS con CRP, IP y EOA. No se encontré
asociacion con el VEA, MH, Salmonella y AP. En
las cerdas se encontré asociacién entre el virus del
PRRS con el virus de IP, EOA y VEA. No se encontr6
asociacion con el CRP, GET, ni con ninguna de las 11

* Pleurotest, Ciprolab, México.

** Herdchek anti ADV-gE, IDEXX Laboratories, Inc. USA.
"™ Chekit Hyoptest, Labs Bommelin, Suiza.

T Herdchek anti-virusPRRS IDEXX Laboratories, Inc. USA.

* Svanovir anti-GET/CRP Svanova Biotech, Uppsala,
Suecia.
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Cuadro 1
RESULTADOS OBTENIDOS DE 3 600 SUEROS DE ANIMALES DE ENGORDA ENTRE CUATRO Y
SEIS MESES DE EDAD Y 1 000 SUEROS DE HEMBRAS DE CRIA
RESULTS OBTAINED FROM 3 600 SERA OF FINISHING ANIMALS BETWEEN FOUR AND SIX
MONTHS OLD AND 1 000 BREEDING SOWS SERA

Finishing animals
(3 600 sera)

Micro-organism

Breeding sows
(1 000 sera)

Positive % Positive %
PRRS 820 23 920 92
ADV 664 18 850 85
TGE ---- - 440 44
PRC 600 16 320 32
Sl 694 19 370 37
BED 850 23 770 77
PPV - - 1000 100
MH 1124 31 830 83
AP 1619 45 790 79
Salmonella spp 2741 76 810 81
L. icterohaemorrhagiae - -—-- 830 83
L. bratislava — S 780 78
L. tarassovi ———- — 400 40
L. hardjo — - 160 16
L. wolffi - ——- 130 13
L. pomona — — 170 17
L. panama — — 480 48
L. grippotyphosa - — 50 5
L. canicola — —- 190 19
L. hebdomadlis — ——- 50 5
L. pyrogenes ---- - 40 4

acute presentation, while in sows, the infections have
a chronic presentation, which results in different
infection and immunity levels. Finishers between
four and six months of age develope antibodies
against diverse pathogens due to the constant
mixture of animals during the weaning, growth
and finishing stages. The serological association
that was observed in this study between PRRS virus
with SIV and PRCV had already been reported in
other studies.®7 This suggests that the infection
caused by PRRS virus, predisposes pigs to secondary
respiratory viral infections. BEDV also causes
clinical respiratory signs in swine, and therefore it
was interesting to observe that there was a serological
association with PRRS virus. These results could be
due to a transitory inhibition of the defenses of the
respiratory tract and the reduction in interferon
production, that aided the replication of the other
respiratory viruses in animals.> In a study done in
Germany, no association was found between PRRS
virus and a swine paramyxovirus isolated in that
country;® that could have been due to the lack of
pathogenicity of the paramyxovirus isolated in
Germany, as compared with Mexican BEDV strains.
BED has been mistaken as PRRS during diagnosis,
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serovariedades de L. interrogans (Cuadro 2).

La asociacién entre el virus del PRRS y PVP no
fue evaluada debido a que todas las cerdas tenian
anticuerpos contra el PVP. De cualquier modo no se
encontraron diferencias estadisticas entre los titulos
de anticuerpos del PVP y EOA respecto de cerdas
seropositivas y negativas al virus del PRRS.

Se utilizé como antigeno de AP al serotipo 1 ya
que en un estudio efectuado en rastro fue el que se
aislé con mayor frecuencia.'® El estudio serolégico
en animales de engorda y en las cerdas se hizo
por separado, debido a que en los primeros las
infecciones se presentan de forma aguda, mientras
que en las cerdas la infeccién se presenta de forma
crénica, lo que da como resultado diferentes
niveles de infecciéon e inmunidad. Los cerdos de
engorda de cuatro a seis meses de edad desarrollan
anticuerpos contra diversos patégenos debido a la
constante mezcla de animales durante los periodos
de destete, crecimiento y finalizacién. La asociacién
serolégica que se observé en este estudio del virus
del PRRS con IP y CRP ya habia sido registrada en
otros estudios.®!7 Esto sugiere que la infeccién en el
tracto respiratorio ocasionada por el virus del PRRS,
predispone a los cerdos a infecciones secundarias



due to the similarity of clinical signs.

No association was observed between PRRS virus
and respiratory bacteria. This situation could indicate
either the absence of interaction between these
microorganisms, or the differences in sensibility and
specificity of the serological tests; for example, the
Salmonella antigen that was used detected antibodies
against Salmonella spp, and not specifically against
S. choleraesuis and S. typhimurium.

On the other hand, sow population was also
studied because they represent the main source
of dissemination of pathogenic micro-organisms
in farms. An association was found between PRRS
virus and SIV, BEDV and ADV. In contrast, no
association was observed with TGE and PRCV.
The clinical observation of reproductive failure
caused by Leptospira bratislava is similar to PRRS."®
Nevertheless, no association was observed between
PRRS and any of the serovars of leptospira. It has
been suggested that the serological association of
PRRS virus with other pathogens could be due to the
induction of an unspecified polyclonal lymphocite B
stimulation, thus increasing the humoral response."
Nevertheless, in this study it was observed that
sows infected with PRRS virus did not have higher
antibody titers against PPV or BEDV in relationship
to the seronegative females.

It was concluded that animals that had antibodies
against PRRS virus presented a serological
association with PRC, SI, ADV and BED. No
association was found between PRRS virus and
TGEV, Salmonella spp, MH, AP, nor with any of the
11 serovars of L. interrogans.
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respiratorias de origen viral. El virus de la EOA
también provoca signos clinicos respiratorios en los
cerdos, por lo que fue interesante observar que hubo
una asociacién serolégica con el virus del PRRS.
Estos resultados pudieron deberse a una inhibicién
transitoria de las defensas del tracto respiratorio y
a la reduccién en la produccién de interferén, que
ayudaron a la replicacién de otros virus respiratorios
en los animales.® En un estudio realizado en
Alemania no se encontr6 asociacién entre el virus
del PRRS y un paramixovirus porcino aislado en ese
pais,® ello pudo deberse a la falta de patogenicidad
del paramixovirus aislado en Alemania comparado
con las cepas mexicanas del virus de la EOA. Se ha
confundido la EOA en el diagnéstico con el PRRS,
debido a que presentan un cuadro clinico similar.

No se observé asociacién del virus del PRRS
con bacterias respiratorias. Esta situacién podria
indicar la ausencia de una interaccién entre los
microorganismos, o reflejaria diferencias en
la sensibilidad y especificidad de las pruebas
serolégicas; por ejemplo, el antigeno de Salmonella
que se utilizé detecté anticuerpos contra Salmonella
spp, y no especificamente contra S. choleraesuis y S.
typhimurium.

Por otro lado, también se estudié a la poblacién
de cerdas porque representan la principal fuente
de difusién de microorganismos patégenos en las
granjas. Se encontré asociacién del virus del PRRS
con IP, EOA y VEA. En contraste, no se observo
asociaciéon con GET y CRP. El cuadro clinico de falla
reproductiva ocasionado por Leplospira bratislava
es semejante al de PRRS.® Sin embargo, no se
observé asociacién entre PRRS y ninguna de las
serovariedades de leptospira. Se ha sugerido que
la asociacién serolégica del virus del PRRS con

Cuadro 2

ASOCIACION SEROLOGICA ENTRE EL VIRUS DEL PRRS Y OTROS AGENTES PATOGENOS
SEROLOGICAL ASSOCIATION BETWEEN PRRS VIRUS AND OTHER PATHOGENIC AGENTS

Association Finishing animals Breeding sows

OR CI (95%) OR CI1(95%)
PRRS-PRC 9.0 1.22-82.52 2.14 0.68-6.97
PRRS-SI 5.8 2.38-14.55 3.54 1.29-10.20
PRRS-BED 2.95 1.16-7.50 1.86 1.16-3.00
PRRS-ADV 1.95 0.97-3.94 2.28 1.64-3.18
PRRS-TGE ND 064 0 -
PRRS-Salmonella spp 11 0.97-1.24 ND e
PRRS-MH 1.17 0.96-1.43 ND e
PRRS-AP 1.03 0.88-1.20 ND e
PRRS-Leptospira spp*. ND e e mmeee

OR = Odds ratio
CIl = Confidence Interval
ND = Not done

* In breeding sows, no serological association was found between PRRS virus with any of the 11 serovars of L. interrogans.
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