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Summary

Objective: To determine viremia, per-
centage lung lesions, average daily gain
(ADG), and their associations after a por-
cine reproductive and respiratory syn-
drome virus-2 (PRRSV-2) lineage 1 (open
reading frame 5 restriction fragment
length polymorphism 1-7-4 [ORF5 RFLP
1-7-4]) challenge in pigs vaccinated with
either a PRRSV-2 lineage 8 modified live
virus (MLV) vaccine, a PRRSV-2 lineage
1 MLV vaccine, or not vaccinated.

Materials and methods: Pigs were vacci-
nated with either Fostera PRRS (n = 52),
Prevacent PRRS (n = 50), or sterile water

(nonvaccinated; n = 47). Four weeks af-
ter vaccination, all animals were chal-
lenged with PRRSV-2 lineage 1 ORF5
RFLP 1-7-4. Viremia was determined at
3-, 6-, and 12-days post challenge. Body
weights were recorded to determine
ADG throughout the experiment. Per-
centage lung lesions were assessed on
day 40 (12 days post challenge).

Results: Vaccination with either vaccine
reduced (P < .001) lung lesions, increased
(P<.001) ADG post challenge, and better
controlled viremia (P < .001) compared to
nonvaccinated pigs.

Implication: A commercially available
PRRSV-2 lineage 8 vaccine was as ef-
fective as a PRRSV-2 lineage 1 vaccine
against a heterologous PRRSV-2 lineage 1
viral challenge.
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Resumen: Carga viral, lesiones pul-
monares y ganancia diaria promedio
en un modelo de desafio del virus del
sindrome reproductivo y respiratorio
porcino-2

Objetivo: Determinar la viremia, el por-
centaje de lesiones pulmonares, la ga-
nancia diaria promedio (GDP) y sus aso-
ciaciones después del reto con un virus
del sindrome reproductivo y respiratorio
porcino-2 (PRRSV-2) linaje 1 (marco abier-
to de lectura 5 polimorfismo de longitud
de fragmentos de restriccion 1-7- 4 [ORF5
RFLP 1-7-4]) en cerdos vacunados con una
vacuna de virus vivo modificado (MLV) de
linaje 8 de PRRSV-2, una vacuna de MLV
de linaje 1 de PRRSV-2, o no vacunados.

Materiales y métodos: Los cerdos fueron
vacunados con Fostera PRRS (n = 52),
Prevacent PRRS (n = 50) o agua ester-
ilizada (no vacunados; n = 47). Cuatro

semanas después de la vacunacion,
todos los animales se expusieron al
PRRSV-2 ORF5 RFLP 1-7-4 linaje 1. La vi-
remia se determiné a los 3-, 6-, y 12-dias
después de la exposicion. Se registraron
los pesos corporales para determinar

la GDP durante todo el experimento. El
porcentaje de lesiones pulmonares se
evalu6 el dia 40 (12 dias después de la
exposicion).

Resultados: La vacunacion con cualqui-
era de las vacunas redujo (P < .001) las
lesiones pulmonares, aumenté (P < .001)
ADG después del desafio y control6 me-
jorlaviremia (P < .001) en comparacién
con los cerdos no vacunados.

Implicaciéon: Una vacuna de PRRSV-2 de
linaje 8 comercialmente disponible fue
tan eficaz como una vacuna de PRRSV-2
de linaje 1 contra un desafio viral het-
erdlogo de PRRSV-2 de linaje 1.

Résumé - Charge virale, 1ésions pulmo-
naires et gain quotidien moyen dans un
modele d’infection-défi par le virus-2
du syndrome reproducteur et respira-
toire porcin

Objectif: Déterminer la virémie, le
pourcentage de lésions pulmonaires, le
gain quotidien moyen (GMQ) et leurs as-
sociations apres une infection-défi avec
le virus du syndrome reproducteur et
respiratoire porcin-2 (PRRSV-2) lignée

1 (cadre de lecture ouvert 5 polymor-
phisme de longueur des fragments de
restriction 1-7-4 [ORF5 RFLP 1-7-4]) chez
des porcs vaccinés avec soit un vaccin a
virus vivant modifié (MLV) PRRSV-2 lig-
née 8, un vaccin PRRSV-2 lignée 1 MLV,
ou non vaccinés.

Matériels et méthodes: Les porcs ont
été vaccinés soit avec Fostera PRRS
(n =52), Prevacent PRRS (n = 50), soit
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avec de l'eau stérile (non vaccinée; n = 47).
Quatre semaines apres la vaccination,
tous les animaux ont été inoculés avec

du PRRSV-2 lignée 1 ORF5 RFLP 1-7-4. La
virémie a été déterminée 3-, 6-, et 12-jours
apres l'inoculation. Les poids corporels
ont été enregistrés pour déterminer '’ADG
tout au long de 'expérience. Le pourcent-
age de lésions pulmonaires a été évalué
au jour 40 (12 jours post-inoculation).

Résultats: La vaccination avec 'un ou
lautre des vaccins a réduit (P < .001) les
lésions pulmonaires, augmenté le GMQ
(P <.001) apres l'infection-défi et permis
de mieux maitriser la virémie (P < .001)
par rapport aux porcs non vaccinés.

Implication: Un vaccin PRRSV-2 lignée 8
disponible dans le commerce était aussi
efficace qu'un vaccin PRRSV-2 lignée 1
contre une provocation virale hétéro-
logue PRRSV-2 lignée 1.

orcine reproductive and respira-
Ptory syndrome virus (PRRSV)-2 is

one of the most important infec-
tious agents affecting the swine indus-
try worldwide. It causes several forms
of clinical and subclinical disease that
presents with various symptoms includ-
ing anorexia, fever, respiratory distress,
lung lesions, abortion, general weak-
ness, and a decrease in valuable produc-
tion traits such as feed intake and aver-
age daily gain (ADG).""® The economic
burden of the disease is due mainly to
the effects of the virus in post-weaning
pigs, especially through the reduction of
ADG? with approximately 55% of losses
from PRRSV occurring during the grow-
ing phase of production.*

The PRRSV is a single stranded RNA
virus characterized by rapid mutation
rates and extensive genetic divergence.
The PRRSV is classified as two species:
PRRSV-1 (Betaarterivirus suid I; formerly
European PRRSV) and PRRSV-2 (Beta-
arterivirus suid 2; formerly North Ameri-
can PRRSV). The PRRSV-2 is widely
spread throughout North America and
Asia, and is further divided into 9 distinct
lineages based on open reading frame 5
(ORF5) sequences.® Over the past 20 years
the lineage distribution and prevalence
has varied greatly with lineage 1 being
the most common strain of the virus cur-
rently in the United States.®’ This genetic
diversity is a challenge for sustained ef-
ficacy of current vaccines.>%8 Neverthe-
less, studies of many commercially avail-
able vaccines have reported heterologous
protection against the newest strains

2,5

currently in US swine production sys-
tems.® For instance, a PRRSV-2 lineage

8 modified live virus (MLV) vaccine has
been proven effective in protecting pigs
from lung lesions and maintaining pro-
duction parameters when challenged
with PRRSV-2 lineages 1, 3, 5, 8, and 9.>10

Other studies have shown that preventa-
tive vaccination with several commer-
cially available vaccines, including MLV
vaccines, reduce lesions and other clini-
cal signs following a PRRSV-2 challenge
with similar or different lineage than
that of the derived vaccine.>!! This pro-
tective effect has been described as the
ability of the vaccines to reduce lung le-
sions and hinder the ADG decrease that
these new PRRSV-2 strains cause.>%°
Lung lesions caused by various diseases
have been associated with decreased
ADG,512 with viral load usually correlat-
ed to the severity of the lesions.!® How-
ever, since some vaccines seem to show
similar degrees of protection against
clinical signs and lung lesions in pigs
with widely divergent viremia,'® there
is a possibility of a more direct negative
relationship between PRRSV viral load
and ADG. Certainly, viral load has also
been negatively correlated with feed ef-
ficiency in PRRSV-infected pigs.!*

Our hypothesis was that lung lesions

and viremia would be similar between
the two vaccinated groups and that both
groups would have less viremia and
fewer lung lesions than nonvaccinated
pigs. We also hypothesized that vacci-
nated animals would have similar post-
vaccination shedding and would be sig-
nificantly protected against a PRRSV-2
challenge, regardless of the lineage from
which the MLV vaccine was derived. The
objective of this study was to investigate
and compare viremia in nonvaccinated
pigs and in pigs vaccinated with either
alineage 8 MLV vaccine (Fostera PRRS)
or alineage 1 MLV vaccine (Prevacent
PRRS) for vaccine shedding prior to chal-
lenge, and lung lesions score and vire-
mia post challenge.

Animal care and use

The study was conducted at Swine Ser-
vices Unlimited, Inc (SSUI) and was ap-
proved by the SSUI Animal Care and Use
Committee.

Materials and methods

Animals

All pigs originated from a single PRRSV-
naive sow farm. Piglets on study were
from litters born within 4 days of each

other from second parity sows. The
health status of the farm was high (ie,
negative for Mycoplasma hyopneumoniae
and influenza A virus, and stable for
porcine circovirus type 2). Sows were
vaccinated for porcine parvovirus, ery-
sipelas, and leptospirosis (FarrowSure
Gold; Zoetis) prebreeding and for rota-
virus, enterotoxemia, and colibacillosis
(ProSystem RCE; Merck) prior to farrow-
ing. Piglets were given 1 mL of injectable
iron (Uniferon; Pharmacosmos) the day
after birth. Pigs on study were weaned at
2 weeks of age. Special nutritional care
was provided for the piglets. Upon ar-
rival at the research site, all piglets were
weighed and tagged.

Experimental design

Using SAS 9.4 (Cary, NC), randomiza-
tion within sex occurred by ranking
pigs in descending order using their
Day 0 weight. Starting with the heaviest
males, each consecutive sequence of 3
animals were grouped together to form a
block. The 3 pigs within each block were
then randomly allocated to 1 of 3 treat-
ment groups: 1) an experimental serial
(LO817LWO2; 4.36 Log;o TCIDs0/2 mL) of
a PRRSV lineage 8 MLV vaccine (2 mL;
Fostera PRRS; Zoetis; n = 52), which was
unique among commercial live PRRSV-2
vaccines in that it was attenuated by
serial passing on cells expressing the
porcine CD163 gene; 2) a PRRSV lineage
1MLV vaccine (1 mL; Prevacent PRRS;
Elanco; n = 50); or 3) sterile water (2 mL;
n = 47). After the males were allocated,
the same allocation procedure was used
for females. Pigs were then placed into

1 of 3 rooms to prevent cross-contami-
nation of vaccine virus (Figure 1). There
were 8 pigs placed per pen prior to chal-
lenge. Once in their respective rooms,
pigs were vaccinated according to their
assigned treatment group. Pigs were ob-
served for 15 minutes following vaccina-
tion for any adverse reactions (ie, anaphy-
lactic shock and injection site reactions),
but none were observed. One week post
vaccination, individual body weight was
recorded to determine if vaccination had
an impact on growth.

Four cotton ropes were hung per room
on a weekly basis (ie, days 7, 14, 21, and
28) and after approximately 20 minutes,
fluids were collected into a plastic 50 mL
conical tube. Oral fluids (n = 4/room)
were shipped on wet ice on the day of
collection to the Iowa State Univer-

sity Veterinary Diagnostic Laboratory
(ISU VDL) to determine vaccine shed-
ding by quantitative polymerase chain
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Figure 1: Timeline of vaccination and PRRSV 1-7-4 challenge. At 2 weeks of age, pigs were weaned (day 0), weighed,
randomized into 1 of 3 treatments by day 0 weights, placed into 3 rooms, and vaccinated per treatment assignment.
Day 7 weights were used as an indicator of vaccination setback. To determine vaccine shedding, weekly oral fluids
were collected prior to challenge. The PRRSV 1-7-4 challenge occurred on day 28 with blood samples occurring prior
to challenge (day 28) and 3 (day 31), 6 (day 34), and 12 (day 40) days later. Pigs were euthanized and lungs assessed for
lesions on day 40. PRRSV = porcine reproductive and respiratory syndrome virus; Vx = vaccination.
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reaction (qPCR) for PRRSV. Four weeks
after vaccination (study day 28; 6 weeks
of age), all animals were challenged
with PRRSV-2 ORFS5 restriction frag-
ment length polymorphism (RFLP) 1-7-4
(TCIDs: 1% 10%/4 mL dose; 2 mL intra-
nasally and 2 mL intramuscularly; Zo-
etis). After the individual challenge, pigs
were co-mingled within their designated
block. There were 6 pigs placed per pen
(2 from each treatment; 1 male and 1 fe-
male). Body weights and blood samples
were taken on the day of, but prior to,
challenge and co-mingling. Thereafter,
blood samples to test for viremia were
obtained on days 3, 6, and 12 post chal-
lenge. Blood was collected using one
needle and one vacutainer tube per pig.
Blood was transported in a cooler on wet
ice back to the laboratory. Blood samples
were processed by centrifugation for

10 minutes at 1800g. Serum was stored
at-70°C until shipped on dry ice as one
shipment to ISU VDL. Twelve days post
challenge (study day 40), body weights
were recorded, and necropsies per-
formed to determine percentage of lung
lesions. Each individual lobe of the lungs
was assessed for gross surface lesions
by Dr Mueller and lesion score recorded.
The calculation to determine percentage
lung lesions was as follows: Percentage

of total lung with lesions =100 x (0.10

x left cranial lobe) + (0.10 x left middle
lobe) + (0.25 x left caudal lobe) + (0.10 x
right cranial lobe) + (0.10 X right middle
lobe) + (0.25 x right caudal lobe) + (0.10

x accessory lobe). All serum samples
from the study were shipped to ISU VDL
where qPCR for PRRSV was performed.

To determine potential post-vaccination
shedding, PRRSV reverse transcriptase-
gPCR (RT-qPCR) was performed on oral
fluids. Moreover, due to positive PCR
cycle threshold (Ct) values on day 28 (just
prior to challenge), ORF5 genomic se-
quencing was completed by ISU VDL on
6 pigs (3 pigs/room) to confirm that it was
vaccine virus and not wild-type virus.

gPCR analysis

All samples were sent at the conclusion
of the experiment and processed by ISU
VDL. Briefly, nucleic acids were extract-
ed using a Thermo Electron KingFisher
Flex automated magnetic particle pro-
cessor system. The 5X MagMAX™ Patho-
gen RNA/DNA Kit (Applied Biosystems)
was used with the Thermo Electron
KingFisher Flex according to manufac-
turer specifications.

The PRRSV RT-qPCR was performed us-
ing the 10X PRRSV Primer Probe Mix V2
from the VetMAX PRRSV NA and EU Kkit.

The assay was modified from the origi-
nal kit to use TaqgMan Fast Virus 1-Step
Master Mix (4x) along with the addition
of Amplitaq 360 DNA Polymerase. Each
reaction consisted of 6.5uL of TagMan
Fast Virus 1-Step Master Mix (4x), 0.8uL
Amplitaq 360 DNA Polymerase (5U/uL),
2.7uL of nuclease-free water, 2.0uL of the
10x PRRSV Primer Probe Mix V2, and
8.0uL of nucleic acid template. The as-
say was run on the ABI-7500 Fast system,
using the 7500 Fast System SDS Software
Version 1.4.0.27. All samples were as-
sayed within two days, with each day on
separate plates. To control for plate-to-
plate variation, a positive extraction con-
trol and negative extraction control were
included on each extraction plate, which
went through the entire process, as well
as a negative amplification control that
went through just the PCR step. Statisti-
cal Process Control (SPC) charting of the
Cts of the positive controls were plotted
to ensure Ct values were within allowed
ranges. If they were not, the testing was
repeated. The assay also included an
internal positive control added to each
sample at the time of extraction. This
internal positive control needed to be de-
tected in every sample to verify the pro-
cess was performed correctly.
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Statistical analysis

This study was conducted as a split-plot
design with sex as the whole-plot factor
and treatment as the split-plot factor.
Individual animal was the experimental
unit. Tests for normality and goodness
of fit (Shapiro-Wilk test) were run for all
data via Proc Univariate (SAS 9.4). Per-
centage lung lesions was transformed by
the arcsine (square-root [%]) transforma-
tion and analyzed by a generalized lin-
ear mixed model (GLMM) approach (SAS
Proc Mixed Procedure; SAS 9.4). Initial
weight, day 40 weight (end of study) and
ADG from day 28 (time of co-mingling)
to day 40 were analyzed with a GLMM
approach. For all variables, the model
consisted of the fixed effects of treat-
ment, sex, and the interaction of treat-
ment x sex, and the random effects of
room, pen (room), block (room X pen x
sex) and the residual error. Body weights
and ADG before co-mingling were sum-
marized but not statistically analyzed.

For viremia, Ct values were transformed
by natural log transformation prior to
statistical analysis, as they were not nor-
mally distributed. Transformed values
were analyzed using a GLMM approach
for repeated measures. Using the Proc
Mixed Procedure, transformed data
were analyzed with a model that consid-
ered the fixed effects of treatment, sex,
day, treatment X sex, treatment x day,
sex x day, and treatment x sex x day and
the random effects of room, pen (room),
block (room x pen x sex) and the residual
error. Day was the repeated factor. Pig
was the subject. The covariance struc-
ture in the repeated measures analysis
was investigated using six structural
assumptions: compound symmetry,
heterogeneous compound symmetry,
spatial power, first order autoregressive,
heterogeneous first order autoregressive,
and unstructured. The assumption giv-
ing the minimum value of the Akaike’s
Information Criterion was selected in
the final analysis. Unstructured was the
selected covariance structure. Because
the treatment x day interaction was sig-
nificant, LSMeans comparisons were
assessed for each study day. For all vari-
ables of interest, treatment and all inter-
actions were assessed at the 5% level.

Results

Prior to co-mingling, oral fluids ana-
lyzed for PRRSV demonstrated that there
was potential shedding of vaccine virus
in pigs from both vaccinated treatment
groups (Figure 2). There was no evidence

of PRRSV within the samples collected
from the nonvaccinated room indicating
that there was no contamination of vac-
cine virus to the control pigs. Moreover,
weights obtained on day 7 were numeri-
cally similar across treatment groups
(Table 1).

All nonvaccinated control pigs were neg-
ative for PRRSV prior to challenge, and
all pigs became viremic after challenge
(Figure 3). Pigs from both vaccinated
treatment groups had similar viremia
levels on day 28 (just prior to challenge),
and sequencing data indicated that these
positive values were vaccine virus, not
wild-type PRRSV-2 (data not shown). At
3- and 6-days post challenge (study days
31 and 34), PRRSV-2 Ct values for pigs
vaccinated with the lineage 1 vaccine
were decreased (P < .001 on day 3; P=.02
on day 6) indicating a greater viral load
compared to lineage 8 vaccinated and
nonvaccinated control pigs, which did
not differ (Figure 3A). By day of necropsy
(day 40; 12 days post challenge), pigs vac-
cinated with the lineage 1 vaccine had
significantly greater (P =.005) Ct values
compared to pigs vaccinated with the
lineage 8 vaccine, that in turn exhibited
significantly greater (P < .001) Ct values
compared to nonvaccinated control pigs
(Figure 3A). To remove the effect of vac-
cine virus from the data (Figure 3A), the
percentage change from time 0 (day 28)
was analyzed for each pig. On day 31 and
34 (3- and 6-days post challenge), non-
vaccinated pigs experienced the greatest
(P <.001) decrease in Ct values (Figure
3B) from day 28. Lineage 1 MLV vacci-
nated pigs had a greater decrease in Ct
values compared to lineage 8 vaccinated
pigs on days 31 (P < .001) and 34 (P =.01).
By day 40 (day of necropsy), the percent-
age change was significantly greater in
the nonvaccinated control pigs compared
to either vaccinated group (P < .001),
which did not differ (Figure 3B).

On day 40 (12 days post challenge) the
GMean (SEM) percentage of lung lesions
in the nonvaccinated group (20.03%
[2.16%]) was significantly greater than in
either of the vaccinated groups (P < .001).
The GMean (SEM) percentage lung le-
sions in the lineage 8 vaccinated group
(2.55% [0.82%]) and in the lineage 1 vac-
cinated group (1.60% [0.66%]) were not
significantly different from each other
(P=.36).

There was no effect of treatment (P = .34)
or treatment x sex interaction (P =.94)

on initial weight for animals in any of
the 3 treatment groups (Table 2). As ex-
pected, males were heavier (P < .001) than

females (data not shown). On day 40,
nonvaccinated pigs were lighter (P < .001)
compared to the pigs in either of the vac-
cinated groups, which did not differ sig-
nificantly from each other (Table 2). Simi-
larly, nonvaccinated pigs had a decreased
(P<.001) ADG from days 28 to 40 com-
pared to pigs in the vaccinated treatment
groups, which did not differ significantly
from each other (Table 2). Statistical anal-
yses were only performed once pigs were
co-mingled (day 28). A summary of all pig
weights is reported in Table 1.

Discussion

We fail to reject our hypothesis that vi-
remia and lung lesions that are induced
by a PRRSV-2 lineage 1 challenge are
controlled by a PRRSV-2 lineage 8 vac-
cine, as well as a homologous vaccine (ie,
a PRRSV-2 lineage 1 vaccine). Viremia
(measured by qPCR) has been negatively
correlated with feed efficiency in PRRSV-
infected animals and negatively correlat-
ed with ADG in PCV2-infected animals.!
Vaccines evaluated in this study have
fundamentally different methods of at-
tenuation, but further investigations are
needed to determine if this influences
onset of immunity. Indeed, other stud-
ies have reported a negative relationship
between lung lesions and production
traits such as ADG and average daily
feed intake.’!2 Moreover, viremia has re-
peatedly been negatively correlated with
ADG in PRRS!® and other respiratory
diseases.!®

Lung lesion scoring, viremia, and pro-
duction trait measurements are the gold
standards to assess protection against
PRRSV.%3%%17 In this study, both vac-
cines were similar in their ability to
protect against a PRRSV-2 lineage 1
challenge. Pigs vaccinated with either
product demonstrated significant pro-
tection compared to the nonvaccinated
pigs. It has been reported that vaccines
derived from more contemporary viral
lineages may be more protective com-
pared to vaccines derived from older
lineages.>'518 However, this study adds
to the reports that a lineage 8 vaccine
was just as effective as a lineage 1 vac-
cine at protecting against a PRRSV 1-7-4
(lineage 1) challenge. Protection against
a PRRSV challenge cannot be accurately
predicted by the percentage sequence
identity between the virus from which
the vaccine was made and the virulent
PRRSV-2 in circulation.'?° Strains of
PRRSV are often described based on
RFLP patterns, which are calculated
from ORFS5 sequences.®?° However,
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Figure 2: Cycle threshold (Ct) values from oral fluid sample collected post vaccination. Upon arrival at the study site, pigs
from each treatment group were placed into individual rooms and vaccinated according to their assigned treatment.
Oral fluids from 4 ropes/room were collected weekly until co-mingling and challenge with porcine reproductive and
respiratory syndrome virus (PRRSV) 1-7-4. Each oral fluid sample was submitted for detection of PRRSV via polymerase
chain reaction. Individual samples are shown by a circle. The x indicates the average Ct value for that room at each week.
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RFLP designations have shortcomings as
the genetic relationship between differ-
ent RFLP types is not obvious, and there
are many examples of two distantly re-
lated viruses sharing the same RFLP pat-
tern.® The RFLP nomenclature is most
useful for distinguishing between a new
virus and a limited number of resident
field and vaccine viruses in a small geo-
graphic region and over a short period of
time. For long term global classification
of PRRSV-2, it is much more useful to use
the entire ORF sequence to phylogeneti-
cally organize the genetic diversity into
lineages and sublineages (or subtypes

in the case of PRRSV-1). Even though
many contemporary viruses are lineage
1, this does not necessarily mean they
are closely related to each other or to
lineage 1vaccines. Lineage 1 is the most

diverse of the PRRSV-2 lineages, and
there is as much variability within lin-
eage 1 as there is between certain other
lineages.®?0 In this study, the percentage
of lung lesions in nonvaccinated animals
was decreased to a similar degree in ani-
mals vaccinated with either the lineage

8 vaccine or the lineage 1 vaccine. This
further confirms the efficacy of the lin-
eage 8 vaccine against PRRSV-2 lineage 1
challenges.

Our dataset adds to the scientific litera-
ture that a PRRSV-2 lineage 8 vaccine

is effective against a PRRSV-2 lineage 1
viral challenge. Both vaccines proved
to be similar in protecting against lung
lesions, weight loss, and ADG reduc-
tion. Moreover, the lineage 8 vaccinated
pigs had reduced wild-type viremia

compared to lineage 1 vaccinated and
nonvaccinated control animals at 3- and
6- days post challenge with an PRRSV-2
ORF5 RFLP 1-7-4 lineage 1 virus.

Implication
Under the conditions of this study:

® The PRRSV-2 lineage 8 and lineage 1
vaccines were equally effective in a
PRRSV-2 lineage 1 challenge.
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Table 1: Mean (SD) body weight and ADG of pigs vaccinated with a PRRSV lineage 8 vaccine, PRRSV lineage 1 vaccine, or

sterile water at 2 weeks of age*

PRRSV lineage 8 vaccine PRRSV lineage 1 vaccine Nonvaccinated control
(n=52) (n = 50) (n = 47)

Weight, mean (SD), kg

Day 0 5.31(0.99) 5.33 (0.88) 5.40 (0.93)

Day 7 6.98 (1.10) 6.86 (0.98) 6.92 (1.00)

Day 28 13.82 (2.35) 13.64 (1.75) 14.21(2.19)

Day 40 18.90 (2.75) 19.18 (2.81) 16.40 (2.95)
ADG, mean (SD), kg/d

DayOto 7 0.24 (0.04) 0.22 (0.03) 0.22 (0.03)

Day 0 to 28 0.30 (0.06) 0.30 (0.04) 0.32 (0.06)

Day 0 to 40 0.33 (0.05) 0.34 (0.05) 0.27 (0.06)

* Day 0 = start of trial and vaccination; Day 7 = determine any vaccination setback; Day 28 = day of challenge and co-mingling;

Day 40 = end of project.

ADG = average daily gain; PRRSV = porcine reproductive and respiratory disease virus.
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Figure 3: Viremia of pigs vaccinated with either a PRRSV lineage 8 vaccine

(blue), PRRSV lineage 1 vaccine (green), or sterile water (nonvaccinated; yellow)
at 2 weeks of age. Challenge with PRRSV 1-7-4 occurred on day 28, and blood
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12-days post challenge. A) The cycle threshold (Ct) values for wild-type PRRSV
for all pigs. The positive values observed on day 0 from vaccinated pigs was

determined to be their respective vaccine virus via sequencing (data not

shown). B) The percentage change in Ct value was calculated to determine the
proportion of Ct value that was due to the vaccine virus. LSMeans (SEM) within

a day and panel with different superscripts (2:P:€) differ; P < .05.
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