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Abstract : A totoal of 219 pigs, 109 necropsy-pigs at the diagnostic laboratory of Cheju
National University and 110 slaughter-pigs in Cheju, were evaluated for the prevalence of tissue
antigen and serum antibody for spontaneus porcine reproductive and respiratory syndrome(PRRS).
Tissues from 219 pigs examined for PRRS viral antigen by immmunohistochemistry included
lung(cranio-ventral lobes and dorso-caudal lobes), tonsil, tracheobronchial lymph node, mesenteric
lymph node, heart, kidney, liver, spleen, testis, ovary, brain, and spinal cord. Sera from 180 pigs
were tested for the presence of antibody to PRRS virus by the indirect fluorescent antibody assay
(IFA).

In the examination of serum antibody and tissue antigen for PRRS virus, serum antibody titers
were considered as positive in 10%(18/180) of animals tested and PRRS viral antigen was detected
in tissues of 4%(9/219) of the pigs. PRRS virus tissue antigen was most commonly detected by
immunohistochemistry in the cranio-ventral lobe and tonsil.

We also confirmed the distribution of tissue antigen and prevalence of serum antibody to
PRRS virus in Cheju. The detection of viral antigen by immunohistochemistry in tonsils and cranio-
ventral lobes proved to be a very useful method for PRRS diagnosis.
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Introduction

Porcine pneumonia can be induced due to primary patho-
gens (porcine reproductive and respiratory syndrome virus,
porcine respiratory corona virus, swine influenza virus, Au-
jeszky's disease virus, Mycoplasma hyopeumoniae and so on.)
and secondary pathogens (Pasteurella multocida, Hemophilus
parasuis and others)'. Recently, a complicated respiratory
diseases syndrome of swine was named PRDC (porcine
respiratory disease complex)’.

Porcine reproductive and respiratory syndrome (PRRS), a
component of PRDC, was first reported in the United States
in 1987°. The disease causes severe reproductive failure in
sows, respiratory disease and increased preweaning mortality
in suckling pigs, and a mild flu-like discase in grower-fin-
isher pigs**. The etiologic agent of PRRS is a member of
the Arteriviridae family of the order Nidovirales®. Swine
are susceptible to PRRS virus(PRRSV) by a number of
routes of exposure, including oral, intranasal, intramuscular,
intraperitoneal, and vaginal®. The oronasal route appears to
be the primary route of transmission. The virus then re-
plicates in macrophages and dendritic cells in tonsils, upper
respiratory tract, and lungs, resulting in viremia by 6-12
hours which may persist for several weeks. Further replication
occurs in lymph nodes, spleen, thymus, bone marrow, and
lungs. PRRSYV is shed via the respiratory fract, saliva, feces,
urine, and semen™®. Previous studies have demonstrated that
interstitial pneumonia is the most common type of pneu-
monia in pigs experimentally infected with PRRSV®’,

A definitive diagnosis of PRRS can be provided by an-
tigen detection using techniques such as immunohistochemi-
stry(IHC) of formalin-fixed tissue section®, virus isolation’,
PCR™ or antibody detection by indirect fluorescent antibody
assay (IFA), ELISA, or a blocking ELISA utilizing mono-
clonal antibody'""?. Seroprevalence of PRRSV antibody was
first reported as 12.7% in the Republic of Korea in 1993,
and later reported as 45.2% in 1997"*. PRRSV tissue an-
tigen has been detected by [HC in lung, tonsil, spleen, heart,
lymph nodes of experimentally PRRSV-infected pigs”".

The present study investigated prevalence of serum anti-

body and tissue antigen of PRRSV in Cheju. As well as a
distribution of PRRSV antigen in tissues of naturally in-
fected pigs was determined.

Materials and Methods

Animals : A total of 219 pigs were evaluated in this
study, 109 necropsy-pigs submitted to the diagnostic laboratory
of Cheju National University from 1995 to 1998 and 110
slaughter-pigs from 5 herds in Cheju in 1998. Preweaner (59
pigs), weaner (50 pigs) and finisher (110 pigs) were evaluated
for tissue antigen by IHC. Sera from 180 non-vaccinated pigs
were tested for the presence of antibody of PRRSV by IFA.

Serological test : Antibody to PRRSV was detected us-
ing PRRSV, Korean isolate PL96-1 infected MA-104 cells™.
Briefly, confluent monolayers of MA-104 cells were in-
fected with virus then fixed with cold methano! at 48 hours
after infection. Serum samples were diluted 1 : 10 with phos-
phate buffered saline (PBS, pH 7.2) and added to fixed,
virus infected cells and incubated for 60 minutes followed
by washing three times with PBS. Anti-swine IgG antibody
labeled with FITC was applied to the washed cells and in-
cubated for 60 minutes followed by washing as in the pre-
vious step. PRRSV specific cytoplasmic immuno-fluorescence
was observed under an ultra violet light microscope.

Immunohistochemistry : Sections of cranioventral lung
lobe, dorso-caudal lung lobe, tonsil, tracheobronchial lymph
node, liver, kidney, spleen, heart, small intestine, testis, ovary,
brain of 219 pigs were cut at 3~5pm and mounted on poly-
L-lysine-coated slides. Endogenous peroxidase was blocked
for 30 minutes by 3% hydrogen peroxide. Blocking was
followed by digestion with 0.05% protease in PBS for 30
minutes at 37C. Blocking was done for 30 minutes with a
10% solution of normal goat serum in PBS, then endoavidin
and endobiotin was blocked for 15 minutes with an avidin-
biotin blocking kit. Primary monoclonal antibody ascites
fluid diluted 1: 2000 in PBS was added for 13 hours at 4C
in a humidified chamber. After primary antibody incubation
and three 5 minute changes in PBS, the slides were flooded
with biotinylated goat anti-mouse linking antibody® for 90
minutes at 37°C. The sections were washed with PBS and
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treated with peroxidase-conjugated streptavidin for 30 minutes
and incubated with 3,3'-diaminobenzidine tetrahydrochloride
for 1~2 minutes. Sections were then stained with hema-
toxylin. Antigen amount was evaluated as the number of
positive cells per cm® of tissues by image analysis.

Results

Distribution of antibody and antigen to PRRSV : Serum
antibody titers were considered as positive in 10% (18/180) of
animals tested and PRRSV antigen was detected in tissues
of 4% (9/219) of the pigs. In age comparison studies, the
highest levels of serum antibody and tissue antigen detec-
tion was 29% and 10%, respectively, in weaner and grower

pigs (Table 1, Fig 1).

Table 1. Prevalence of antigen and antibody for spontancous

PRRS
Age TFA* HC**
Preweancr 3/38(7.9)** 2/59(3.4)
Weaner and Grower 10/34(29) 5/50(10)
Finisher 5/108(4.6) 2/110(1.8)
Total 18/180(10) 9/219(4.1)

* IFA: Indirect fluorescent antibody assay.
** [HC : Immunohistochemistry.
*** No. of positive pigs/No. of pigs examined(¥).

BT . we

Fig 1. PRRSV antigen is detected in lungs of naturally infected
pigs by immunohistochemistry. Labeled antigen(arrows) is
seen within the cytoplasm of macrophages in alveolar spaces
(A) and alveolar septa. ABC stain, X 400.

Distribution of PRRSV antigen by tissue : [HC evalu-

. ation, for distribution of PRRSV antigen in tissues of na-

turally infected pigs, demonstrated tissue antigen in lungs
and tonsils of entigen-positive pigs (9/9). PRRSV antigen
was also detected in spleen (4/9), tracheobronchial lymph
node (3/9), mesenteric lymph node (3/9), liver (1/9), kidney
(1/9), heart (1/9) and testis (1/3) but was not detected in
brain and spinal cord (Table 2).

Table 2. Distribution by organs of viral antigen for spon-

taneous PRRS
Age
OB preveaner Wx;‘cr“‘d Finsher  Toul
cV. 2/2 55 22 9/9(100)*
D.C. 1/2 2/5 0.2 3/9(33)
Tonsil UK** 4/4 1/1  5/5(100)
Tb In 1/2 1/5 1/2 3/9(33)
Mes In 1/2 1/5 1/2 3/9(33)
Liver 0/2 1/5 0/2 1/9(11)
Kidney 0/2 1/5 0/2 1/9(11)
Spleen 1/2 2/5 12 4/9(44)
Heart 0/2 1/5 0/2 1,9(11)
Small Int. 172 1/4 172 3/8(375)
Testis UK** 1/3 UK 1/3(33)
Ovary UK** 0/1 0/1 0,/2(0)
Brain 0/2 0/2 UK**  0/4(0)

CV.: cranio-ventral lobe ; D.C.: dorso-caudal lobe ; Tb In: tracheobronchial
lymph node ; Mes In: mesenteric lymph node ; Int. : intestine,

* No. of positive pigs/Total no. of pigs examined (%).

**UK: unknown.

The highest number of PRRSV antigen-positive cells per
cm’® of tissue was up to 6 cells in cranioventral lobe of
lungs. Antigen-positive cells were also detected in spleen (3
cells/cm®), small intesine (3 cells/cm®), tonsil (2 cells/cm®),
lymph nodes (2 cells/cm®), and dorso-caudal lobe (1 cells/
cm®). Less than 1 antigen-positive cell/cm’ was detected in
liver and heart (Table 3).
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Table 3. Mean score for PRRS virus antigen-positive cells by organs

Lang
Age Tonsit Tb In Mes In Liver Heart Spleen  Small Int.
CcVv. D.C.

Preweaner 10.9* 13 UK** 38 36 0 0 4 2.75
Weaner and

grower 5.8 27 14 2 19 0.06 0.1 41 38
Finisher 24 0 56 15 09 0 0 1 14
Mean 6.18 181 2.26 228 2.03 0.03 0.05 3.35 3.02

C.V.: cranio-ventral lobe; D.C.: dorso-caudal lobe ; Tb In: tracheobronchial lymph node; Mes In: mesenteric lymph node ; Int.: intestine.

* No. of antigen-positive cells per cm?
** UK: unknown.

Discussion

The seroprevalence of PRRSV has recently been reported
as 45.2% in the Republic of Korea and our study in-
dicated that the seroprevalence of PRRSV was 10% in Che-
ju, confirming our expectation that seroprevalence of PRRSV
is lower in Cheju than in other provinces of Korea. Regional
environment of Cheju island that limits the movement of
contaminated pigs between provinces may be concerned
with it. Prevalence of the viral antigen in tissue (4.1%) was
less than seroprevalence (10%). Perhaps low virus numbers
in tissues or cells that reduces sensitivity of IHC can be one
of the reasons. The seropositive may also be due to past
PRRSV infection thereafter viral antigen can no longer be
detected. This study is the first to report the presence and
prevalence of PRRSV in Cheju.

In our comparison of the prevalence of PRRSV antigen
and antibody by age, prevalence was the highest in weaner-
grower pigs at 10% and 29%, respectively. We could pre-
sume that PRRSV is most frequently infecting weaner and
grower pigs'”.

We also identified the presence of PRRSV tissue antigen
in a sero-negative case. The animal may have been tested
during the early stage of infection and prior to seroconversion.
Therefore, the detection of viral antigen by IHC in these
cases for diseases monitoring proved to be a very useful
method for PRRS diagnosis™"®.

The result of our examination of the distribution of

PRRSYV antigen in tissue was similar to previous reports in-
volving experimental infection with a U.S. PRRSV strain’.
We also demonstrated that PRRSV tissue antigen was most
commonly detected by immunohistochemistry in the cranio-
ventral lobe of lung and tonsil.
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