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ABSTRACT

Small and marginal farmers with low livestock holdings do not strictly follow recommended vaccination schedules and
procedures. The aim of this study was to follow antibody titers against Classical Swine Fever (CSF) virus before and after
vaccination of cross-bred pigs from three farms in Khon Kaen. One dose of vaccine was given to the pigs at 41, 49, and 52
days age. It is a modiﬁed lived vaccine containing 102 PD50 (50% protective dose) of the CSF virus (government produced
Lapinized Chinese-strain, Department of Livestock Disease, Thailand). Blood samples were collected at 0, 14, and 22 days postvaccination (dpv). Neutralization test was performed in cell cultures using a constant-virus/varying-serum method. In Pigs born
to sows that had been vaccinated once a year, geometric mean titers at 0 dpv of 41, 49, and 52 days old pigs were 2.05, 1.24,
and 0.72, respectively. The lowest/highest maternal antibody titers were 1:32/1:512, 1:8/1:64, 1:2/1:16, the median titers were
1:32, 1:16, and 1:8, in farms 1, 2, and 3, respectively. At 14 dpv, SN antibody titres of pigs in farm 1 decreased but that of farm 3
increased. Consequently, SN antibody titers of pigs in farms 2 and 3 increased after vaccination and had GMT of 1.82 and 1.09
(p<0.05) at 22 dpv, respectively. General vaccination guideline is not applicable to all farms. Higher SN titers at the day of ﬁrst
vaccination impeded antibody response (14 days old). However, the lowest titer (1:8) and the oldest pigs (52 days old) did not
have the best SN titer after CSF vaccination. There should be laboratory conﬁrmations of CSF antibody titers before and after
vaccination in order to assure successful outcome of vaccination practice.
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Classical swine fever (CSF) is a highly contagious and
economically signiﬁcant viral disease of pigs. Only
domestic pigs, wild boar and feral pigs are susceptible
to CSF virus (Moennig and Greiser-Wilke, 2008). The
disease is present in Europe, Central and South America,
and Asia, but absent from Australia, New Zealand, and
North America (Blome et al., 2010). Re-emerging of CSF
can be devastating. According to OIE (2009), in 19971998, an outbreak in the Netherlands involved more than
400 herds and cost $2.3 billion to eradicate. The United
Kingdom experienced an epidemic in 2000, and minor
outbreaks were reported in Romania, Slovakia, Spain and
Germany in 2001(Boklund et al., 2009; Martínez-López
et al., 2011).
In countries where CSF is endemic, vaccines may be

used to protect animals from clinical disease. Vaccination
can reduce prevalence of infection during an eradication
program (Dürr et al., 2013; Kortekaas et al., 2011). In
Thailand, despite eighty percent of commercial swine herds
being vaccinated against CSF, ofﬁcial reports of CSF in
Thailand in 2011, 2012, 2013, and 2014 were 4, 8, 22, and
8 outbreaks, respectively (Kamakawa et al., 2006). It is
believed that maternal derived antibody was a major issue
of vaccine failure (Suradhat and Damrongwatanapokin
2003; Suradhat et al., 2007).
General recommendation in Thailand for CSF vaccination
programs in breeders are: 1) Gilts to be vaccinated once
before breeding, 2) Sows to be vaccinated 2-3 weeks prefarrowing or 2-3 weeks post-farrowing or 3 times a year,
3) Boars to be vaccinated every 6 months. The mentioned

Direksin et al.
programs provided good protective levels of antibody in
1-3 weeks old piglet (Suradhat and Damrongwatanapokin
2003). When there is no clinical CSF outbreak, one dose
of vaccination is practiced in 7-8 weeks old pigs. In highrisk areas, 2 doses of vaccination are given to 5 weeks old
pigs followed by booster 4 weeks later.
Small-holder or backyard farmers rarely follow this
guideline. They will vaccinate sows and pigs whenever
convenient. The disease situation is dynamic and there
must be clear guidelines regarding vaccination schedule.
Commercial farms usually have a good CSF monitoring
system, while backyard pig farms do not. Pigs in smallholder farms may be great risks for transmitting CSF
virus to intensive farms (Martínez-López et al., 2013).
Therefore, it is essential to routinely conﬁrm antibody
titers before and after vaccination in small-holder farms.
MATERIALS AND METHODS
The trial was performed on 3 backyard farms in Khon
Kaen province using 17-20 pigs per farm. The same pigs
were followed for their changes in antibody titers. The pigs
were crossbred Largewhite-Landrace-Duroc. The ages of
pigs in farms 1, 2, and 3, at ﬁrst vaccination were 41, 49, 52
days, respectively. These piglets born to sows vaccinated
with CSF vaccine once a year. At the beginning, the pigs
were randomly selected and ear tagged. The pigs were
injected intramuscularly with 1 ml of CSF vaccine at the
zero-day post-vaccination (0 dpv). The vaccine used in this
experiment is a government produced Lapinized Chinesestrain (Department of Livestock Disease, Thailand). It is a
modiﬁed live vaccine containing 102 PD50 (50% protective
dose) of the CSF virus. Blood samples were collected at 0,
14, and 22 dpv. Serum samples were centrifuged, collected
the clear ﬂuid portion, and stored at 4°C until use.
Neutralization test was performed in cell cultures using
a constant-virus/varying-serum method. As CSF virus
is non-cytopathic, any non-neutralized virus must be
detected, after multiplication, by an indicator system.
Neutralizing antibody titers (SN-titers) against CSF
virus in serum samples were measured using the NPLA
as described previously (OIE manual, 2008). End-point
titers were calculated as the reciprocal of the ﬁnal serum
dilution that neutralized 100 TCID50 of CSF viruses in
50% of the wells.
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Differences in neutralizing (SN) antibody titers postvaccination at 0, 14, 22 dpv were statistically analyzed
using the non-parametric Kruskal-Wallis test (SPSS
version 14.0). A non-parametric permutation test was used
for pair-wise comparison between groups if the KruskalWallis test gave a signiﬁcant result. All signiﬁcance levels
were set at p<0.05.
RESULTS AND DISCUSSION
Piglets consume colostrum milk from CSF vaccinated
sows will receive passive antibodies from their mother.
That passive transfer immune is called maternally derived
antibody (MDV). Before vaccination (0 dpv), MDA
titers were varied greatly among pigs in each farm. In
farm 1, there were 6 pigs with the lowest MDA titer of
1:16, and 6 pigs with the highest MDA of 1:521 (Fig. 1).
There was a decreased antibody in 19 pigs at 14 days after
vaccination with CSF lives vaccine. One pig (No. 20) still
had the same level of SN titer. This result suggests that
MDA interferes immune response to vaccination. In farm
2, there was only one pig (No. 9) had the lowest MDA
of 1:4, and one (No. 11) with the highest MDA of 1:64
(Fig. 2). The pigs in farm 2 had a good immune response
to vaccination. Sixteen pigs, with MDA titers ranges 1:4
to 1:32, exhibited boosting antibody responses at 22 days
after vaccination, except one pig (No. 11), with MDA
titer of 1:64, had slightly declined in the titer. In farm 3,
there were 3 pigs had the lowest existing MDA of 1:2,
and merely one (No. 14) pig had the highest MDA of
1:16 (Fig. 3). However, on this farm, pigs did not seem to
respond well to vaccination as compared to farm 2. Only
one pig (No. 7) had the highest SN titer of 1:128 at 22 dpv.
The lowest/highest MDA titers were 1:32/1:512, 1:8/1:64,
1:2/1:16, the median MDA titers were 1:32, 1:16, and
1:8, in farms 1, 2, and 3, respectively. Maternal antibody
declined as the pigs get older and their antibody titers
changed drastically even one week apart. Geometric mean
titers at 0 dpv of 41, 49, and 52 days old pigs were 2.05,
1.24, and 0.72, respectively (p<0.05) (Table 1).
After vaccination, overall SN antibody of pigs in farm 1
decreased, while those in farms 2 and 3 increased (Fig. 1,
2 and 3). It was unfortunate that we could not follow SN
titers of pigs in farm 1 at 22 dpv and in farm 2 at 14 dpv.
However, after one dose of CSF vaccination, SN antibody
titers of pigs in farms 2 and 3 increased thereafter at 22
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Antibodies titer in classical swine fever vaccinated pigs
dpv. At 22 dpv, pigs in farm 2 and 3 had GMT of 1.82
and 1.09, respectively. In general, all pigs in 3 farms had
increased antibody responses to vaccination (Fig. 4).

did not seem to respond well to vaccination. Only one pig (No.
7) had the highest SN titer of 1:128 at 22 dpv.
Table 1: Serum neutralizing antibody against CSF virus;
Geometric mean titer (GMT) of pigs at different ages, farms,
and days post vaccination

Farm

Fig. 1: SN titers of individual pigs (No.1-20) of farm 1 before (0
dpv) and after (14 dpv) CSF vaccination. SN titers were relatively
high before vaccination, and dropped after vaccination. There
was a declined antibody at 14 days in 19 pigs after vaccination
with CSF lives vaccine, but one pig (No. 20) still had the same
level of SN titer.

Fig. 2: SN titer of an individual pig of farm 2 before (0 dpv)
and after (22 dpv) CSF vaccination. The pigs in farm 2 had a
good immune response to vaccination. Sixteen pigs exhibited
boosting antibody responses at 22 days after vaccination, except
one pig (No. 11) had slightly decline in the titer.

Fig. 3: SN titers of individual pig (No. 1-18) of farm 3 at 0, 14,
and 22 dpv. There were 3 pigs had the lowest existing MDA of
1:2, and one pig had the highest MDA of 1:16. On this farm, pigs
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1 (20
pigs)
2 (17
pigs)
3 (18
pigs)

Age of pig
14 Days
0 Day post22 Days postat ﬁrst
postvaccination
vaccination
vaccination
vaccination
Not
41 days
2.05a
1.76d
determined
Not
49 days
1.24b
1.82d
determined
52 days

0.72c

0.90c

1.09b

a,b,c Letters indicate signiﬁcant difference (p<0.05)

Fig. 4: Log10 SN titers of all pigs in 3 farms at different days
post-vaccination. In general, all pigs had increased antibody
responses to CSF vaccination.

General vaccination guidelines although helpful are not
always followed uniformly on all farms. There should be
laboratory conﬁrmations of CSF antibody titers before and
after vaccination in order to assure successful practice.
From this study, immune response to one dose of CSF
vaccine was relatively slower when given to younger
pigs (41 days old). However, it is not quite clear when
compared between 49 and 52 days old pigs, why the oldest
52 days old pigs with MDA titer of 1:2 did not have the
best SN titer response when compared to 49 days old with
SN titer of 1:16 at the day of vaccination. It is quite certain
that maternal derived SN titer of 1:32 or greater interfered
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with vaccine immune responses but SN titer of 1:16 did
not. Our results were similar to a previous study (Suradhat
and Damrongwatanapokin, 2003) who reported factors
such as the inﬂuence of age at primary vaccination and
status of maternal immunity on CSF vaccination outcome.
From our results, pigs in farm 2 (49 days old) had a better
immune response to the vaccine than 52 days old pigs in
farm 3. Therefore, it is not always true when considering
pig ages or MDA titers at the day of ﬁrst vaccination. We
should be careful on the injecting of the vaccine. The
accuracy in the amount of each dose, the stability, or
temperature keeping of lived vaccine virus.
CSF vaccine should be given to pigs at the age of 4952 days old. We recommend that in the case of a great
risk, early CSF vaccination can be done but should
consider second boosting dose. Monitoring of vaccination
programs and surveillance of titers post vaccination
helps in disease prevention. As monitoring is difﬁcult
in farming communities with low livestock holdings,
guidelines regarding vaccination against CSF are needed
to be rigorously enforced for successful disease control
program.
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