UNAIUIAY

dRNNIUNIUATENS

JOURNAL OF MAHANAKORN VETERINARY MEDICINE

Available online: www.vet.mut.ac.th/journal_jmvm

n13An¥IN1IAIRYAANTUYinaisuldalsa Porcine Reproductive and Respiratory

Syndrome Tngldyansiadnsagusladiuiiasieg Tugnsyu

o [

Q‘ L= 1.# ¢ N o9 a v & o 1
NAYY LIDULNYIT ™" NITAUY qmamsﬁuﬂ WAY NWIAY IUNTNBY

'nedvgliduiuuaglidaive augdmunnemans uwninetdemalulaBuniung Mueden NFANNUIUAT 10530

1%
) a o

unAnga: Inguszasalunisfnuiluadiliednwinisnevaueiniegiauiusiinaisiisdelsa Porcine

q

reproductive and respiratory syndrome (PRRS) aemdslasuiadudeiduaeiugglsunioawsnunioly

angnsnfiszaugiiduiuanudluseiugelneldynnsiad1i5agu Enzyme-linked immunosorbent assay

Y 9

(ELISA) ldnsasiuangfugainymnsia IDEXX PRRS X3 Ab Test (IDEXX®) Wisuiisufugansiausnane

[ s

#ugszn319 LSIVet™ Porcine PRRS/EU-Serum (LSI-EU) @sldmsraanssiugelsy uag LsVet™ Porcine

]

[ a

PRRS/US-Serum (LSI-US) @sldmsiaaneiugoiusnimie nan1s@nwinuitssaugiauiulunguansilasu

Y 9

v A v ¢ v A

Taguaneiugelusnunilelivudldunsiiniendelasuiadulugie 6 damiusnuazseaugiauiuegly

]

v
=< o 7 [

seAvgaaudsdmiininieudalseen Tuvaueiiansnauilasvaeiugelsuissdugliquiuanadlugig 4

(3

U

' [

a
Y
=1 IR ~
TI7 IAYUFIYNUTBLUTINNUD

dUaniusnnaslasuindusaziiuguauiaivininfoudalsasn dayatius

,
Y Ay o o
q

= o a v Y 1 v s dl = Yo 1
uLLmImﬂ,uﬂﬂima‘uauaWlNQumJﬂ‘Lﬂ,ﬂﬂm1awwuqqhﬂluamwwqmmnﬂu 4 u‘VIl(ﬂTU‘i]']ﬂLLlI, NADRNIUY

q

y AufunAsnluszAugeauna

Yszeghatlunisnevausslunisaiegiauiuldiiaindundn uagseeug

q

A
4

5 o

WntinMaddlseesn wenantiu MsfnwAseile wanstsnnuduiusvosyansiadnsaguyiln ELISA Alduen

Y

'3
a a

aeiugasnmtienuglsuiliouiisuiuriinilivenaleiug wuliAdudseans Kappa (K) iRy

v 1%
oA g

0.9097 hazA@ndunus (Correlation coefficient) TvinAu 0.513 FIUIFINYANTIANI@DIUTLLANT

q

AnuduiusivluseAvaariunaauadiu dsaunsalinaunuiula

[ 4

A1dn "zy,: Yagudeidu Porcine reproductive and respiratory syndrome mﬂﬁuﬁam‘%mmﬁa GRENG

9

glsy ‘*Qﬂmaf\]ﬁ’llﬁﬁ]gﬂ enzyme-linked immunosorbent assay

EuRaveuUNANY apaunmeumuasads. 2560. 12(2): 91-102.

E-mail address: rsakchai@hotmail.com



ANPTE LSDUMNYS WALANMY / ARILNNIUNUATANS. 2560. 12(2): 91-102.

Longitudinal Study on Antibodies Detection against Porcine Reproductive and
Respiratory Syndrome Virus in Vaccinated Fattening Pigs by Various Enzyme-

linked Immunosorbent Assay Test Kits
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Abstract: This experiment aims to compare the efficacy of porcine reproductive and respiratory
syndrome (PRRS) vaccine using North America and European genotypes attenuated vaccines
including determine the correlation of enzyme-linked immunosorbent assay (ELISA) kit tests for
antibody detection using LSIVet™ Porcine PRRS/EU-Serum (LSI-EU; LSI, France), LSIVet™ Porcine
PRRS/US-Serum (LSI-US; LS|, France) and IDEXX PRRS X3 Ab Test (IDEXX®, USA). The antibody level
of North America strain vaccinated group was rather steady during the first 6-weeks-post vaccination
then increasing and steady until slaughtering. For European strain vaccinated group, was decrease
up to 4 weeks post vaccination then increasing and steady until slaughtering. These data suggest
that North American genotype vaccinated group have a tendency better than European genotype
vaccinated group in term maintain the maternal immunity after vaccination, onset duration of
antibody increasing and maintain high level of immunity until slaughtering. In addition, present study
was compared the correlation between 2 groups of commercial ELISA test kits for PRRS antibody
detection such as IDEXX that detects both NA and EU genotypes, and LSI’s test kits that were
developed to detect specifically either antibodies NA or EU strains of PRRS viruses. The correlation
between LSI-EU and LSIFUS compared with IDEXX, was showed in Kappa (K) value as 0.9097,
interpreted as almost perfect agreement. And the degree of linear association between both LSIs
and IDEXX were use a correlation coefficient as 0.513 (p<0.01), indicated that both ELISA test kit was
moderate correlation. The explanation for these results that both types of LSIVet™ ELISA test kit for
PRRS antibody detection could be tested as same as IDEXX.

Keywords: Porcine reproductive and respiratory syndrome attenuated vaccine, North American strain,

European strain, Enzyme-linked immunosorbent assay
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Introduction

Porcine reproductive and respiratory
syndrome (PRRS) is caused by the PRRS virus
(PRRSV), belong to genus Arterivirus in the
family Arteriviridae in the order Nidovirales
(Amonsin et al.,, 2009; Cavanagh 1997). PRRS
was first reported in North Carolina, the
United States in 1987 (Keffaber, 1989). The
causative agent was first isolated and was
designated as VR-2332 (Collins et al., 1992). In
first

Europe, the causative agent was

identified in 1990, the Netherlands and
designated as Lelystad (Wensvoort et al.,
1991). PRRSV was classified by genetic,
antigenic, and pathogenic differences into
two distinct genotypes consisting of type 1 or
European (EU) type and type 2 or North
American (NA) type (Meng, 2000). To date,
both types are circulating in swine population
worldwide. In Thailand, PRRSV infection in
swine herds has been reported as early as
1989 from the retrospective serological
survey (Damrongwatanapokin et al., 1996). NA
type was first isolated in 1996 in Thailand
after that EU type was found in Thai swine
herds in co-existence of both

Thai

resulting

genotypes  in swine  population

(Damrongwatanapokin et al., 1996;
Thanawongnuwech et al., 2004). Therefore,
PRRS has become one of the most common
diseases causing reproductive failure in gilts

and sows population in Thailand (Oraveerakul

et al., 1995).

Surveillance and monitoring in pig farms
are very important to understand the stage at
which infection starts and at which PRRS
becomes active. Several serological tests are
available for PRRS diagnosis such as the
immunofluorescent antibody test (IFA), the
immunoperoxidase monolayer assay (IPMA),
the serum neutralization (SN) test, and
enzyme-linked immunosorbent assay (ELISA)
(Alstine et al., 1993; Cho et al., 1996; Cho et
al., 1993; Jusa et al., 1996; Matteu et al.,
2006; Takikawa et al., 1997; Wellenberg, 2006;
Yoon et al., 1992; Yoon et al., 1994).

The vaccination is the main approach
for control and eradication of PRRSV infection
in swine herds since no specific treatment
and no antiviral drug are available for curing
and control of PRRS. PRRS vaccines have
been shown to be highly effective under
experimental conditions (Gorcyca et al., 1995;
Hesse et al., 1996a,b). However, several
researchers reported that sometimes been
less effective especially in the field
(Mengeling et al., 1997, Zimmerman et al,,
1997; Hurd et al., 2001). Although there is as
yet no clear explanation for this difference, it
is generally assumed that the two major
variables are the relative virulence of strains
to which vaccinated pigs are subsequently
and

exposed the degree of antigenic

relatedness between vaccine and field
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strains.

The objective of present study is
comparison the efficiency between porcine
reproductive and respiratory syndrome (PRRS)
attenuated live vaccine wusing NA and

EUgenotypes, and to  determinethe
correlation of antibody detection against
PRRS with ELISA kit tests using LSIVet™
Porcine  PRRS/EU-Serum (LSI-EU), LSIVet™
Porcine PRRS/US-Serum (LSI-US) which both
kits could be used to identify the PRRS
genotypes either European (EU) or North
American (NA), and IDEXX PRRS X3 Ab Test
(IDEXX, USA) which could detect both PRRS

genotypes.

Materials and methods

Thirty-two 2-weeks-old fattening piglets
from a commercial pig farm, were equally
allocated into 3 groups. All piglet was
collected serum and vaccinated with North
America strain attenuated vaccine (Ingelvac®
PRRS™ MLV; Boehringer-Ingelheim Vetmedica
Inc., St. Josept, Missouri, USA) or European
strain attenuated vaccine (Porcilis® PRRS:
Intervet Inc, The Netherlands) .) for the first
and second group, respectively and another
group as unvaccinated group. After that, each
piglet was collected serum at 1, 2, 4, 6, 8, 12,
16 and 20 week after vaccination.

Enzyme-linked immunosorbent assay
(ELISA)  for and

porcine  reproductive

94

respiratory  syndrome  (PRRS)  antibody
detection, was carried out using commercially
kit of IDEXX PRRS X3 Ab test (IDEXX®, USA),
LSIVet™ Porcine PRRS/EU-Serum (LSI-EU; LS|,
France) and LSIVet™Porcine PRRS/US-Serum
(LSI-US; LSI, France). The assay’s procedure
was followed the manufacture’s instructions.
LSI-EU and LSI-US were calculated based on

the absorbance, named IRPC (relative index x

100) of sample with a cut off > 20
determining seropositivity. For IDEXX, each
sample was judged according to the sample-
to-positive  (S/P) ratio (based on the
absorbance) with the S/P threshold values >
0.4 (Ruenphet et al., 2014).

The strength of the agreement between
the both types (IDEXX and LSI-EU or LSI-US)
of ELISA test kits was determined by Kappa
(K) according to Smith (Smith, 1995).
Explanation of Kappa value is a chance-
corrected measure of agreement between
pairs of observers. It reflects the degree of
agreement for a particular physical finding. In
addition, statistic method involves correlation
analysis where a correlation coefficient is
reported representing the degree of linear
association between 2 variables.

Interpretation of kappa was obtained
and defined that less than 0 as less than
chance agreement, 0.01-0.20 as slight
agreement, 0.21- 0.40 as Fair agreement,

0.41-0.60 as moderate agreement, 0.61-0.80
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as substantial agreement and 0.81-0.99 as

almost perfect agreement, respectively.
(Viera and Garrett, 2005).

In addition, statistic method involves
correlation analysis where a correlation

coefficient is reported representing the
degree of linear association between 2
variables.  Interpretation of  correlation
coefficient was obtained and defined that
less than or equal 0.35 as low or weak
correlation, 0.36-0.67 as moderate
correlation, 0.68-0.89 as high correlation and
more than 9.00 as very high correlation,

respectively (Taylor, 1990).

Results

Fic. 1 showed the average S/P ratio
graph of ELISA value in each group that was
determined by IDEXX test kit. All of piglets
before vaccinated, were showed the S/P ratio
as above 0.4. After vaccination, S/P ratio in
unvaccinated group, was decrease to base
line at 6-weeks-post vaccination. However,
NA strain vaccinated group was rather steady
during the first 6-weeks-post vaccination then
increasing and steady until slaughtering.
Finally, EU strain vaccinated group, was
decrease up to 4-weeks post vaccination then
increasing and steady until slaughtering.

Table 1 shown, the kappa value (K) of
LSI-US and LSI-EU was compared with IDEXX
as 0.9097 in all the

groups, while

unvaccinated group, NA and EU vaccinated

group as 0.8338, 0.9362 and 0.9356,
respectively.

In addition, the correlation coefficient
between both LSI and IDEXX ELISA test kit
were use a correlation coefficient as 0.513

(p<0.01) (Fig. 2).

Discussion

Generally, live attenuated commercial
PRRSV vaccines have been available for
prevention and controlling of PRRS problems.
The present study was showed maternal
immunity status in piglets before vaccination
and immune response after PRRS vaccination
including  monitoring  until  sent  to
slaughterhouse using commercial ELISA test
kit. Sows of piglets in present study, were
vaccinated with PRRS vaccine twice a year
and the antibody level of all piglets before
vaccination at 2-weeks age was showed S/P
ratio as >0.4 indicated that maternal
immunity still maintained up to 6-weeks age
especially in unvaccinated group. However, 4
of 8 piglets in unvaccinated group, was
showed the clinical signs of acute PRRS-like
symptoms such as loss of appetite, lethargy,
obvious failure to thrive, labored or rapid
breathing and respiratory distress during 4 to
8 week age. In addition, the antibody titer
from all survived piglets was increasing until
This data

reaching slaughtering weight.
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Fig. 1 Graph was presented the mean and standard deviation of S/P ratio before and after
vaccination by North America or European strain of live attenuated PRRS vaccine using IDEXX

ELISA test kit.

Table 1 Correlation between LSIVet™ Porcine PRRS/EU-Serum (LSI-EU) and LSIVet™ Porcine

PRRS/US-Serum (LSI-US) compared with IDEXX PRRS X3 Ab Test (IDEXX)

Control group US Vaccinated group EU Vaccinated group All group
LSI US&EU LSI US&EU LSI US&EU LSI US&EU
Positive  Negative  Positive Negative Positive Negative Positive  Negative
Positive 38 10 66 6 65 5 169 21
IDEXX
Negative 1 131 0 144 1 145 2 420
Kappa (K) 0.8338 0.9362 0.9356 0.9097
suggested that these piglets might be be caused virus from vaccinated group might

infected with PRRSV which still circulated in
the farm and infected in unvaccinated piglets
during low level of antibody titer. Torrison et
al. (1996) described PRRS virus shedding and
spread between vaccinated pigs and non-

vaccinated contact control. In this case might

96

be transmitted and infeted to unvaccinated
group, that related with Botner et al. (1997)
who descripted that some of the herds have
experienced acute PRRS-like symptoms, and
the NA genotype of PRRS vaccine has been

isolated from fetuses or stillborn piglets.
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Fig. 2 Correlation graph between LSIVet™ Porcine PRRS/EU-Serum (LSI-EU) and LSIVet™

Porcine PRRS/US-Serum (LSI-US) compared with IDEXX PRRS X3 Ab Test (IDEXX)

Nucleotide sequence data of PRRSV isolates
showed that they originated from the vaccine
strain.

The antibody level of the pigs in both
vaccinated groups was rather decreasing after
early vaccination (2 to 6 weeks post
vaccination), after 8-weeks post vaccination
the antibody level became increasing and
steady until reaching slaughtering weight. Our
results suggest that pigs in NA genotype
vaccinated group have a tendency better
than EU genotype vaccinated group, in term

of maintaining the immunity after vaccination

and onset duration of antibody increasing.

Generally, modified live attenuated
PRRS vaccination is an effective way of
inducing immunity and protecting herds from
losses associated with infections by highly
virulent strains of PRRSV (Benson et al., 2000;
Gorcyca et al., 1995). However, inactivated
PRRS vaccines appear to have relatively low
efficacy, but are associated with safety
concerns (Botner et al., 1997; Nielsen et al.,
2001). Several researchers reported that
modified live vaccine (MLV) are contradictory
reports on vaccine efficacy, with low efficacy
assumed to be due to restricted cross

protection between the genotypes and even
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between strains that belong to a given
genotype (Beilage, 1998; Labarque et al,,
2003; Meng, 2000; Schagemann et al., 1999;
van Woensel et al., 1998). However, when
producers and veterinarians choose to use
MLV vaccines, they should consider the
potential risk of reversion to virulence.

In  addition, present study was
compared the correlation between 2 groups

PRRS
IDEXX that

of commercial ELISA test kits for

antibody detection such as
detects both NA and EU genotypes, and LSI’s
test kits that were developed to detect
specifically either antibodies NA or EU strains
of PRRS viruses which the Kappa (K) value
indicated that the degree of agreement as
almost perfect agreement. The explanation
for this result, could be used LSIs as same as
IDEXX ELISA test kit. In addition, the degree of
linear association between both LSIs and
IDEXX ELISA test kit, were use a correlation
coefficient as 0.513 (p<0.01), indicated that
both ELISA test kit was moderate correlation.
The Kappa coefficient in present study, was
showed the highly consistency reliability
between LSIs and IDEXX test kit. It might be
demonstrated that LSIs test kit had an
those from

accurate result compared to

IDEXX test kit. However, correlation

coefficient was showed the moderately
validity between LSlIs and IDEXX test kits. It

might be indicated that LSIs test kit can be

98

used to detect antibody of PRRS as well as
IDEXX test kit.

In conclusion, both genotypes PRRS
vaccines could be used for vaccination in
commercial piglets, in term of maintaining the
immunity after vaccination, onset duration of
antibody increasing and maintaining high
level of immunity until slaughtering. In
addition, both types of LSIVet™ ELISA test kit
for PRRS antibody detection could be tested

as same as IDEXX.
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