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ABSTRACT. The objective of the present study was to investigate the prevalence of porcine reproductive and respiratory syndrome (PRRS) 
virus detection in aborted fetuses (n=32), mummified fetuses (n=30) and stillborn piglets (n=27) from 10 swine herds in Thailand using 
quantitative polymerase chain reaction (qPCR). Pooled organs and umbilical cord from each fetus/piglet were homogenized and subjected 
to RNA extraction and cDNA synthesis. The qPCR was carried out on the ORF7 of the PRRS viral genome using fluorogenic probes for 
amplified product detection. The results revealed that 67.4% (60/89) of the specimens contained PRRS virus. The virus was found in 65.6% 
(21/32) of aborted fetuses, 63.3% (19/30) of mummified fetuses and 74.1% (20/27) of stillborn piglets (P=0.664). Genotype 1, genotype 
2 and mixed genotypes of PRRS virus were detected in 19.1% (17/89), 25.8% (23/89) and 22.5% (20/89) of the specimens, respectively 
(P=0.316). PRRS virus antigen was retrieved from both non-PRRS-vaccinated herds (68.2%, 45/66) and PRRS-vaccinated herds (65.2%, 
15/23) (P=0.794). These findings indicated that these specimens are important sources of the PRRS viral load and the viral shedding within 
the herd. Thus, intensive care on the routine management of dead fetuses and stillborn piglets in PRRS virus-positive herds should be 
emphasized.
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Reproductive failure in gilts and sows is influenced by 
both infectious and non-infectious causes. Major infectious 
agents associated with reproductive disturbances in gilts and 
sows commonly detected in swine commercial herds world-
wide include porcine reproductive and respiratory syndrome 
(PRRS) virus, Aujeszky’s disease virus, porcine parvovirus, 
classical swine fever virus and porcine circovirus type 2 
[8, 25]. Recently, a serological survey on the evidence of 
these viruses in swine commercial herds in Thailand found 
that the sero-prevalence of PRRS virus, Aujeszky’s disease 
virus and porcine parvovirus in replacement gilts were 
87.5%, 4.0% and 99.0%, respectively [25]. Furthermore, 
81.0%, 50.0% and 75.0% of gilts culled due to abortion were 
seropositive for PRRS virus, Aujeszky’s disease virus and 
porcine parvovirus, respectively [25]. PRRS virus remains 
one of the most common viruses associated with reproduc-
tive failure in gilts and sows in the Thai swine industry. In 
most commercial swine herds in Thailand, replacement gilts 

and sows are routinely vaccinated against Aujeszky’s disease 
virus and porcine parvovirus, while PRRS virus vaccination 
has been applied only in some herds [18].

The reproductive failure caused by PRRS virus is char-
acterised by a decrease in farrowing rate and an increase in 
abortion rate, the number of stillborn piglets, mummified 
fetuses, weak born piglets and pre-weaning mortality [4, 29]. 
PRRS virus is a single-stranded RNA virus and is classified 
into 2 genotypes by its genetic, antigenic and pathogenic dif-
ferences, i.e., genotype 1 (European genotype) and 2 (North 
American genotype) [14]. The genome of PRRS virus con-
sists of 9 open reading frames (ORFs). ORF1a and ORF1b 
encode the viral RNA polymerase, whereas ORFs 2a, 2b and 
3–7 encode the viral structural proteins [15, 24]. The com-
plete nucleotide sequence of PRRS virus isolates in Thailand 
revealed that the percentage of homology between the Thai 
genotypes 1 and 2 is only 59.1% [1]. Additionally, homology 
between the Thai genotype 1 and the genotype 1 prototype 
(Lelystad virus) is 99.2%, and the homology between the 
Thai genotype 2 and the genotype 2 prototype (VR-2332) 
is 99.5% [1].

A recent study has demonstrated that the PRRS virus 
can migrate cross the placenta of the pregnant female pigs, 
particularly during the last trimester of gestation [12]. The 
transplacental migration of the PRRS virus-induced apopto-
sis of the placental cells and caused late term abortion. Fur-
thermore, transplacental infection of the virus also resulted 
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in fetal mortality and an increase in the proportion of still-
born piglets per litter [29]. Investigation of the prevalence 
of PRRS virus from 100 clinical cases of sows with aborted 
fetuses and stillborn piglets in Spain found that PRRS vi-
rus could be detected in only 9.0% of the samples [13]. In 
practice, many types of management strategies including 
acclimatisation, gilt pool management and vaccination with 
killed virus vaccine and/or modified-live virus (MLV) vac-
cine, have been used to control the clinical signs of PRRS vi-
rus infection. However, PRRS virus still causes many types 
of reproductive failure in the infected herds, even though the 
herds have had PRRS MLV vaccination [18]. In addition, 
PRRS virus was detected in the uterine tissue in up to 33.0% 
of the replacement gilts culled due to reproductive distur-
bances [18]. However, the prevalence of PRRS virus in rela-
tion to fetal loss (i.e., abortion, mummification and stillborn) 
in swine herds has not been investigated. The objective of 
the present study was to investigate the prevalence of PRRS 
virus detection in aborted fetuses, mummified fetuses and 
stillborn piglets in swine commercial herds in Thailand.

MATERIALS AND METHODS

Specimens: The present study was conducted between 
February 2010 and August 2011 in 10 swine commercial 
herds in the high density pig raising areas in Thailand (i.e., 
herds A to J). Aborted fetuses (n=32), mummified fetuses 
(n=30) and stillborn piglets (n=27) were collected from 89 
Landrace x Yorkshire crossbred gilts/sows. The specimens 
were collected from the herd, placed on ice and transported 
to the laboratory within 24 hr.

Herd location and general management: The herds were 
located in the eastern (A and G), middle (B, D, E, I and J), 
northeastern (C and H) and southern (F) parts of Thailand. 
All herds were breeding herds with 900 to 5,000 sows per 
herd and were defined as PRRS virus-positive herds accord-
ing to the results of a commercial ELISA test (HerdChek® 
PRRSV antibody test kit 2XR®, IDEXX Laboratories, Inc., 
Westbrook, ME, U.S.A.) and a reverse transcription poly-
merase chain reaction (RT-PCR) of the herd’s monitoring 
data [26]. Gilts and sows were housed in a conventional 
open housing system with equipment, e.g., water sprinklers, 
fans and roofs with heat reflecting material, to reduce the 
impact of high temperatures. On average, the outdoor 24-hr 
average temperature and humidity in these area in the hot (15 
February to 14 June), rainy (15 June to 14 October) and cool 
(15 October to 14 February) seasons were 29.4°C/71.7%, 
28.5°C/78.1% and 26.4°C/68.1%, respectively. The average 
minimum-maximum daily temperatures were 24.6–34.9°C, 
24.8–33.0°C and 21.4–32.1°C in the hot, rainy and cool 
seasons, respectively. In general, gilts entered the gilt pool 
at a body weight of 80–100 kg. Water was provided up to 
ad libitum via water nipples. Feeding was provided twice 
a day at about 3 kg of feed/animal/day. In general, the feed 
(corn-soybean-fish based) contained 16–18% crude protein, 
3,000–3,250 kcal/kg metabolisable energy and 0.85–1.10% 
lysine. The herd management recommended breeding re-
placement gilts from 32 weeks of age onwards at the second 

or a later estrus and at a body weight of at least 130 kg. 
All herds used conventional artificial insemination. Gilts 
and sows were routinely vaccinated against foot-and-mouth 
disease virus, classical swine fever virus, Aujeszky’s disease 
virus and porcine parvovirus. Herds A, B, C, D, E and F 
did not vaccinate gilts and sows against PRRS MLV vac-
cine (n=66), while herds G, H, I and J (n=23) vaccinated all 
gilts and sows with PRRS MLV vaccine (Ingelvac® PRRSTM 
MLV, Boehringer-Ingelheim Vetmedica Inc., St. Joseph, 
MO, U.S.A. [herd G, n=9] or AMERVAC®, Laboratories 
Hipra, Girona, Spain [herds H, I and J, n=14]). Among 
the PRRS-MLV-vaccinated herds, the gilts and sows were 
routinely vaccinated against PRRS MLV vaccine every 3–4 
months.

Historical data and post-mortem examination: Historical 
data for all specimens including herd, animal identity, breed, 
vaccination protocol, parity number and date of mating, far-
rowing or abortion were collected. The age of the aborted 
fetuses and stillborn piglets were defined as the interval from 
mating to abortion or from mating to farrowing, respectively. 
Crown-rump-length (CRL) of the mummified fetuses was 
measured. The age of the mummified fetuses was estimated 
from CRL: age of fetus=21.07 + (3.11 × CRL), where CRL 
was the fetal body length (from crown or frontal crest to anus 
in cm) [27]. Tissue samples, including lung, liver, spleen, 
thymus, tonsil, lymph node and umbilical cord, were col-
lected from stillborn piglets and aborted fetuses and were 
kept at −80°C until RNA extraction. For mummified fetuses, 
only lung, liver and spleen were collected. The dead fetuses 
were classified into two age groups: <70 days and ≥70 days. 
The prevalence of PRRS virus detection was compared be-
tween groups (see below).

Viral RNA extraction and cDNA synthesis: The pool 
organs (2.0 g) from each case were homogenized and sus-
pended in phosphate buffered saline (PBS) solution (10.0% 
w/v). The suspension was left on ice for sedimentation. The 
supernatant was collected and subjected to RNA extraction 
using a commercial kit (NucleoSpin® RNA virus test kit, 
Macherey-Nagel Inc., Duren, Germany). The extraction 
protocol was carried out according to the manufacturer’s in-
structions. Briefly, RNA virus was lysed, bound to the silica 
membrane and washed. The RNA was eluted from the silica 
membrane with 50 µl of RNase-free water. The concentra-
tion of the extracted RNA was measured by using Thermo 
Scientific Nanodrop 2000 (Thermo Fisher Scientific, Wilm-
ington, DE, U.S.A.). The RNA from each sample was diluted 
with RNase-free water to prepare 500 ng RNA per reaction 
and was subjected to cDNA synthesis using Omniscript® 
Reverse Transcriptase (QIAGEN, Hilden, Germany). The 
cDNA synthesis protocol was carried out according to the 
manufacturer’s instructions. Briefly, a 20 µl reaction (i.e., 
0.5 µM dNTP, 1 µM random primer, 10 units of RNase in-
hibitor [RibolockTM RNase Inhibitor, Fermentas Inc., Glen 
Burnie, Maryland, U.S.A.], 4 units of reverse transcriptase 
and RNA template from each sample in the kit’s buffer) was 
incubated at 37°C for 1 hr. The synthesized cDNA was kept 
at −20°C until the quantitative polymerase chain reaction 
(qPCR) was performed.
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Quantitative polymerase chain reaction: The qPCR 
was carried out on ORF7 of the PRRS viral genome using 
real-time polymerase chain reaction technique using a com-
mercial kit (EXPRESS qPCR SuperMix Universal®, Invi-
trogen, Carlsbad, CA, U.S.A.). The primer sequences (US 
align EU forward and reverse primer, which yielded 96 bp 
for genotype 1 and 105 bp for genotype 2) and fluorogenic 
probe sequences used were taken from a previous study [10]. 
The fluorescent dyes labeling the probes for genotypes 1 and 
2 detection were cyanine 5 (Cy5) and 6-carboxy-fluorescine 
(FAM), respectively. The reactions for genotypes 1 and 2 de-
tection were performed separately. Each 20 µl reaction was 
composed of 10 µl of express qPCR Super Mix Universal, 
1.25 µM of US align EU forward primer, 1.25 µM of US 
align EU reverse primer, 0.5 µM of genotypes 1 and 2 probe 
and 5 µl of cDNA template. The qPCR was carried out using 
Rotor-Gene RG-3000 (Corbett Research, Sydney, Australia) 
at 50°C for 2 min, 95°C for 2 min and 40 cycles of 95°C 
for 15 sec, 50°C for 20 sec and 60°C for 30 sec. The known 
serial concentrations, i.e., 101, 103, 105, 107 and 109 copies/
µl of genotypes 1 and 2 PRRS viral cDNA were used as a 
positive control, and the cycle threshold (Ct) values were 
used to determine the standard curve. A negative control was 
performed using RNase-free water instead of cDNA tem-
plate. The Ct values of each sample were plotted on the stan-
dard curve and were determined the amount of copy number 
(copies/µl) using Rotor-Gene Real-time Analysis Software 
6.0 (Corbett Research). The amounts (i.e., copy number) of 
PRRS virus in the samples were transformed into logarithms 
(log10) for further analyses.

Statistical analyses: Statistical analyses were performed 
using Statistical Analysis System (SAS) version 9.0 (SAS 
Institute Inc., Cary, NC, U.S.A.). Descriptive statistics 
(means ± standard deviation) were conducted for the con-
tinuous data, i.e., gestation length and copy number of PRRS 
virus (log). Frequency analysis was conducted for the per-

centage of PRRS virus detection. The percentage of PRRS 
virus detection was compared among groups of types of 
specimen (aborted fetuses, mummified fetuses and stillborn 
piglets), PRRS MLV vaccination (yes, no) and parity num-
ber (0, 1, 2–4, 5–11 and unknown parity) by using r × k con-
tingency table and χ2 analyses. The copy number of PRRS 
virus was compared among types of specimen, PRRS MLV 
vaccination and sow’s parity number by using general linear 
model procedure (PROC GLM). Least-squares means were 
obtained from each class of the factors and were compared 
by using least significant difference (LSD) test. P<0.05 was 
considered statistically significant.

RESULTS

On average, the ages of aborted fetuses, mummified fe-
tuses and stillborn piglets were 73.9 ± 26.4 (range 31–105 
days), 101.0 ± 18.9 days (range 62–119 days) and 114.4 ± 
1.7 days (range 111–116 days), respectively.

PRRS virus detection: PRRS virus was detected in 67.4% 
(60/89) of the specimens. The genotype of the detected PRRS 
virus included genotype 1 (EU) 19.1% (17/89), genotype 2 
(NA) 25.8% (23/89) and mixed genotypes 22.5% (20/89) 
(P=0.316). The percentage of PRRS virus detection in each 
type of specimen is presented in Table 1. As can be seen 
from the table, PRRS virus was detected in all types of the 
specimens. The percentages of PRRS virus detection were 
65.6% (21/32), 63.3% (19/30) and 74.1% (20/27) in aborted 
fetuses, mummified fetuses and stillborn piglets, respec-
tively (P=0.664). The percentage of PRRS virus detection in 
two different age groups of the fetuses (<70 and ≥70 days) is 
presented in Table 2. On average, the percentages of PRRS 
virus detection in the fetuses <70 days of age tended to be 
lower than that of the fetuses ≥70 days of age (55% [11/20] 
versus 71.0% [49/69], P=0.179). The age of the fetuses with 
PRRS virus detection did not differ significantly compared 

Table 1. The percentage of porcine reproductive and respiratory syndrome (PRRS) virus detection in 
aborted fetuses, mummified fetuses and stillborn piglets

Specimen N PRRS virus detection
Genotypes of PRRS virus

Genotype 1 Genotype 2 Mixed
Aborted fetuses 32 21/32 (65.6%)a) 5/32 (15.6%) 9/32 (28.1%) 7/32 (21.9%)
Mummified fetuses 30 19/30 (63.3%)a) 7/30 (23.3%) 6/30 (20.0%) 6/30 (20.0%)
Stillborn piglets 27 20/27 (74.1%)a) 5/27 (18.5%) 8/27 (29.6%) 7/27 (25.9%)
Total 89 60/89 (67.4%) 17/89 (19.1%) 23/89 (25.8%) 20/89 (22.5%)

a, b) Different superscript letters within columns indicate statistically significant differences (P<0.05).

Table 2. The percentage of porcine reproductive and respiratory syndrome (PRRS) virus detection by age 
of fetuses

Age of fetuses N PRRS virus detection
Genotypes of PRRS virus

Genotype 1 Genotype 2 Mixed
<70 days 20 11/20 (55.0%)a) 0/20 (0.0%) 7/20 (35.0%) 4/20 (20.0%)
≥70 days 69 49/69 (71.0%)a) 17/69 (24.6%) 16/69 (23.2%) 16/69 (23.2%)
Total 89 60/89 (67.4%) 17/89 (19.1%) 23/89 (25.8%) 20/89 (22.5%)

a, b) Different superscripts within columns indicate statistically significant differences (P<0.05).
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to the fetuses without PRRS virus detection (95.9 ± 26.0 
days versus 88.6 ± 25.7 days, P=0.336). Nevertheless, the 
age of fetuses with PRRS virus detection varied from 31 to 
119 days. The fetal age in relation to PRRS virus detection 
is displayed in Table 3. The percentage of PRRS virus detec-
tion varied among the herds from 0.0% to 100.0% (P=0.001) 
(Table 4). Nevertheless, the PRRS virus could be detected in 
both PRRS virus non-vaccinated sows (45/66, 68.2%) and 
in PRRS-MLV-vaccinated sows (15/23, 65.2%) (P=0.794) 
(Table 4). The percentage of PRRS virus detection did not 
differ among parity number of sows (P=0.983). PRRS virus 
was detected by 66.7% (2/3), 68.4% (13/19), 62.5% (10/16), 
64.7% (11/17) and 70.6% (24/34) of the fetuses collected 
from the gilts and the sows parity numbers one, 2–4, 5–11 
and unknown parity, respectively.

Quantitative PCR detection of PRRS virus: The amount 
(i.e., copy number) of PRRS virus detected by qPCR is 
presented in Table 5. On average, the amount of genotype 
1 PRRS virus did not differ significantly among aborted 
fetuses (12.3 ± 2.5 copies/µl), mummified fetuses (10.8 ± 
2.4 copies/µl) and stillborn piglets (12.2 ± 3.1 copies/µl) 
(P=0.373). However, aborted fetuses had a higher amount 
(12.0 ± 1.3 copies/µl) of genotype 2 PRRS virus than mum-
mified fetuses (10.4 ± 1.5 copies/µl, P=0.004), but did not 
differ significantly compared to stillborn piglets (11.2 ± 
1.4 copies/µl, P=0.345). The amount of PRRS virus in 
PRRS-MLV non-vaccinated and vaccinated sows was not 
different in both genotype 1 (11.7 ± 2.7 and 11.8 ± 2.9 
copies/µl, P=0.689) and genotype 2 (11.2 ± 1.6 and 11.7 ± 
1.3 copies/µl, P=0.273). The amount for both genotypes 1 
and 2 of PRRS virus did not differ significantly among par-
ity number of sows. In gilts and sows, parity numbers one, 
2–4, 5–11 and unknown parity, the amount of PRRS virus 
genotype 1 was 10.2 ± 1.9, 10.9 ± 1.7, 12.1 ± 2.9, 11.8 ± 3.0 
and 12.2 ± 3.0 copies/µl, respectively (P=0.655). Likewise, 
the amount of PRRS virus genotype 2 in gilts and sows par-
ity numbers one, 2–4, 5–11 and unknown parity was 11.0 ± 
0.0, 11.0 ± 1.7, 11.7 ± 1.7, 11.4 ± 1.5 and 11.2 ± 1.4 copies/
µl, respectively (P=0.716).

DISCUSSION

The present study revealed that PRRS virus was frequent-

ly detected in the dead fetuses. It was found that PRRS virus 
was detected in as high as 67.4% of the fetuses collected from 
gilts and sows with reproductive failure. The present study 
confirms that PRRS virus detection is strongly associated 
with reproductive failures in gilts and sows in the Thai swine 
commercial herds. This is in agreement with our previous 
clinical study on reproductive data in a commercial swine 
herd in Thailand [18]. In the previous study, although the 
homologous strain of PRRS MLV vaccine was implemented, 
some reproductive failures remained [6, 7, 18]. This can be 
explained by the finding of the present study that PRRS 
virus still exists and circulates within the herds, although 
vaccination has been undertaken. Interestingly, the preva-
lence of PRRS virus detection did not differ significantly 
between PRRS MLV vaccinated herds and non-vaccinated 
herds (i.e., 65.2% and 68.2%, respectively). This indicates 
that PRRS-MLV vaccination does not reduce the transpla-
cental infection of the PRRS virus under field conditions. 
Therefore, although vaccination has been done, herd health 
monitoring, sanitation, biosecurity and general management 
are still important to minimize the viral circulation and the 
clinical signs of the PRRS virus infection.

In the present study, the age of the fetuses with PRRS 
virus detection varied from 31 to 119 days. This is in agree-
ment with the previous studies that PRRS virus infection 
can occur at any stage of gestation [9, 29]. Nevertheless, the 
sows with gestation length of ≥90 days are more sensitive 
to PRRS virus infection than sows with gestation length 
<90 days [12, 22]. In the present study, the prevalence of 
PRRS virus detection tended to be higher in fetuses aged 
≥70 days compared to fetuses aged <70 days. In general, the 
fetus ages >70 days have had an immune competency. This, 
in fact, increases the potential of the viral clearance from 
the fetal tissue by the fetal immune system. However, it is 
known that PRRS virus infection and replication commonly 
occurred during the late state of gestation [11]. Thus, the vi-
ral detection is more common in the fetuses aged ≥70 days. 
The mechanism of reproductive failure (i.e., abortion and 
fetal death) caused by PRRS virus infection is still unclear 
[3, 12]. However, it was found that PRRS virus may induce 
apoptosis in PRRS virus infection site (i.e., endometrial con-
nective tissues and fetal placenta) and subsequently caused 
reproductive disorders, e.g., abortion, premature farrowing, 
stillbirth and PRRS virus-infected live born piglets [12]. 
PRRS virus is able to replicate in the endometrium, cross 
the maternal epithelium, replicate in the fetal placenta and 
reach the fetal internal organs [12, 20]. Additionally, sows 
experimentally infected with field strain of PRRS virus 
can farrow both non-infected and infected fetuses, and the 
infected fetuses are able to shed the virus [22]. Moreover, 
PRRS virus has been detected in many tissues of the infected 
fetus, i.e., umbilical cord, heart, lung, lymph node, spleen, 
tonsil and thymus [3, 22]. Of these organs, the thymus is 
the primary site of the PRRS virus replication [3, 22]. In the 
present study, thymus was not included in the mummified fe-
tus samples. Thus, the amount of PRRS virus in mummified 
fetuses tended to be lower than that of the aborted fetuses and 
stillborn piglets. Furthermore, it has been demonstrated that 

Table 3. The means age of the fetuses in porcine reproductive and 
respiratory syndrome (PRRS) virus positive and negative speci-
mens

Specimen
PRRS virus negative PRRS virus positive
N age of fetuses N age of fetuses

Aborted fetuses 11 71.4 ± 22.3a, A) 21 75.3 ± 29.0a, A)

Mummified fetuses 11 94.1 ± 23.5a, B) 19 104.2 ± 16.1a, B)

Stillborn piglets 7 113.2 ± 1.9a, B) 20 115.0 ± 1.3a, B)

Total 29 88.6 ± 25.7a) 60 95.9 ± 26.0a)

a, b) Different superscripts within rows indicate statistically significant 
differences (P<0.05). A, B) Different superscripts within columns indi-
cate statistically significant differences (P<0.05).
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PRRS virus can be diminished under dry or a low humidity 
conditions [5, 21]. Therefore, the amount of virus might be 
low in the mummified fetus samples.

In the present study, the prevalence of PRRS virus from the 
dead fetuses did not differ significantly among parity groups 
of sows. This might be due to the fact that the specimens 
were collected only from the females that had reproductive 
failures. In the present study, 20% of the specimens had co-
infection of genotypes 1 and 2 of PRRS virus. This finding is 
not surprising, because multiple isolates of the PRRS virus 
strains in infected piglets had been reported earlier, i.e., a so 
called “quasispecies” [2]. Interestingly, genetic combination 
among these multiple isolates has occurred and subsequently 
caused atypical clinical symptoms of PRRS virus infection 
under field conditions [17, 22, 28]. This may result in genetic 
diversity of the PRRS virus under field conditions, which 
may compromise immunological protection after PRRS–
MLV vaccination.

In the present study, vaccination was conducted by 2 dif-
ferent commercial vaccines, one from European and another 
one from North American PRRS virus strain. Nowadays, 
both strains of the PRRS-MLV are used on most continents, 
because a strict geographical genotype barrier no longer 
exists [11]. In Thailand, both vaccine strains have been 
used in swine commercial herds for over 10 years. In fact, 
mixed genotypes of PRRS virus are commonly found in the 

herds using either European or North American PRRS-MLV 
strains (Table 4). For instance, in a herd using North Ameri-
can PRRS-MLV strain, both genotypes of the PRRS virus 
are detected in 5 of 9 samples. Likewise, in a herd using 
European PRRS virus strain, both genotypes of the PRRS 
virus are detected in 2 of 2 samples (Table 4). These find-
ings indicate that the PRRS viral shedding can be found in 
any vaccinated herds with regardless to the vaccine strain 
used. Earlier studies have shown that PRRS-MLV is able 
to induce virus neutralizing antibodies, prevent PRRS virus 
replication in target cells, viremia and reduce clinical symp-
toms [11, 23]. Furthermore, experimental inoculation with 
either European or North American strains of PRRS-MLV 
in gestating gilts and sows cause trans-placental infection to 
the fetus [16, 23]. Therefore, the PRRS virus isolated from 
the fetus can be either vaccine or field strains. Nevertheless, 
in the present study, no significant difference on the preva-
lence of PRRS virus detection between vaccinated and non-
vaccinated herds was found.

Under field condition, many strategies including PRRS-
MLV vaccination have been used to control infertility prob-
lems caused by PRRS virus. In Thailand, Olanratmanee et al. 
[19] found that reproductive performance of sows in selected 
PRRS virus seropositive herds with PRRS-MLV vaccination 
were superior compared with those in PRRS-MLV non-
vaccinated herds. The reason might be that PRRS-MLV vac-

Table 4. The percentage of porcine reproductive and respiratory syndrome (PRRS) virus detection in PRRS 
virus non-vaccinated herds (n=66) and in PRRS-modified lived virus vaccinated herds (n=23)

Herds n PRRS virus detection
PRRS virus detection by genotypes

Genotype 1 Genotype 2 Mixed
Non-vaccinated herds 66 45/66 (68.2%) 12/66 (18.2%) 20/66 (30.3%) 13/66 (19.7%)

Herd A 43 32/43 (74.4%) 4/43 (9.3%) 17/43 (39.5%) 11/43 (25.6%)
Herd B 12 6/12 (50.0%) 3/12 (25.0%) 2/12 (16.7%) 1/12 (8.3%)
Herd C 5 5/5 (100.0%) 4/5 (80.0%) 0/5 (0.0%) 1/5 (20.0%)
Herd D 3 2/3 (66.7%) 1/3 (33.3%) 1/3 (33.3%) 0/3 (0.0%)
Herd E 2 0/2 (0.0%) 0/2 (0.0%) 0/2 (0.0%) 0/2 (0.0%)
Herd F 1 0/1 (0.0%) 0/1 (0.0%) 0/1 (0.0%) 0/1 (0.0%)

Vaccinated herds 23 15/23 (65.2%) 5/23 (21.7%) 3/23 (13.0%) 7/23 (30.4%)
Herd G 9 9/9 (100.0%) 4/9 (44.4%) 0/9 (0.0%) 5/9 (55.6%)
Herd H 7 4/7 (57.1%) 1/7 (14.3%) 3/7 (42.9%) 0/7 (0.0%)
Herd I 5 0/5 (0.0%) 0/5 (0.0%) 0/5 (0.0%) 0/5 (0.0%)
Herd J 2 2/2 (100.0%) 0/2 (0.0%) 0/2 (0.0%) 2/2 (100.0%)

Total 89 60/89 (67.4%) 17/89 (19.1%) 23/89 (25.8%) 20/89 (22.5%)

Table 5. The means of copy numbers (log10) of porcine reproductive and respiratory 
syndrome (PRRS) virus in PRRS virus positive aborted fetuses, mummified fetuses and 
stillborn piglets

Specimen Number of PRRS 
virus positive

Genotype 1 Genotype 2
N Copy number N Copy number

Aborted fetuses 21 12 12.3 ± 2.5a) 16 12.0 ± 1.3a)

Mummified fetuses 19 13 10.8 ± 2.4a) 12 10.4 ± 1.5b)

Stillborn piglets 20 12 12.2 ± 3.1a) 15 11.2 ± 1.4a, b)

Total 60 37 11.7 ± 2.7 43 11.3 ± 1.5

a, b) Different superscripts within columns indicate statistically significant differences (P<0.05).
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cination is able to reduce viral shedding and partially prevent 
transplacental transmission [23], and thus, reduced infertility 
problems caused by the field strain PRRS virus infection. 
Nevertheless, although a number of comprehensive studies 
on the effect of PRRS-MLV vaccination on reproductive 
performance of sows have been conducted worldwide, the 
results are still controversial (i.e., negative, neutral and posi-
tive effects have been found) [11, 18, 19, 23]. In addition, 
Olanratmanee et al. [20] demonstrated that PRRS virus 
antigen was detected in the uterine tissues in gilts culled due 
to reproductive failure in both PRRS-MLV vaccinated and 
non-vaccinated herds. Furthermore, vertical transmission 
of PRRS virus has been clearly demonstrated [11, 12, 23]. 
Therefore, it is not surprising to detect the PRRS virus in 
aborted fetuses, mummified fetuses or stillborn piglets under 
field condition, although PRRS-MLV has been implemented.

It can be concluded that PRRS virus was frequently de-
tected in aborted fetuses, mummified fetuses and stillborn 
piglets in swine commercial herds in Thailand, both in 
PRRS-MLV vaccinated herds and non-vaccinated herds. 
This indicated that the dead fetuses as well as stillborn 
piglets are important sources of the PRRS virus within the 
herd. Therefore, the routine management of dead fetuses 
and stillborn piglets in PRRS virus-positive herds should be 
emphasized in order to minimize the viral load and the viral 
shedding within the herd.
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