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THE EFFECTS OF VACCINATION ON THE IMMUNE RESPONSE IN PSEUDORARIES VIRUS CHALLENGED SWINE
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Introduction: The phenomenon of cell-mediated immu—
Gicy can be evaluated by the gffects of specific
antigens on lymphocytes in wirro. The blast  trans-
formation test measures the im vitro proliferacive
response of previously sensitized T cells to speci=-
fic antigen. The lymphoproliferative response of
swine lymphocytes to p sudorabies wirus (PRV) has
been recently reported. ’

Objectives: The cbjectives of this study were to
Jetermine if the development of cellular immunity is
useful in predicting response to challenge and to
determine the degree of protection due to vaccination.
Materials and Methods: Ninety-three—seven-week cas-—
trated male pigs were utilized. Animals were free of
clinical atrophic rhinitis and of serologic evidence
of pseudorabies (PR), transmissible gastroenteritis
and leptospirosis. The pigs were divided in groups
number 1,I11,111,IV,V,VI, and VII and challenged with
PRV at 1,3,5,8,10,12, and 14 months after vaccination
respectively. Groups L,II,TI1, and IV consiscted of 4
pigs vaccinated with a modified live PRV (MLPRV)>
vaccine, &4 vaccinated with an inactivated PRV (IPEV)
vaccine, and 4 injected with a placebo solution (PI)
of sterile distilled water. Groups V,VI, and VII
consisted of 5 pigs of each category (5 MLPRYV, 3
IPRV, and 5 PI). &1l pigs were vaccinated at 9 weeks
of age. Level of cell mediated immunity {CMI) was
measured by the lymphocyte transformation test (LTT)
in vitre. The LTT was measured in half the animals
Before challenge and at 6 days after challenmge (AC),
and in the other half before challenge and at
f,11,36, and 60 days AC. Humoral immunity was deter—

mined by the microtitration serum neutralization test

(MSNT). The MSNT was conducted for 16 months after
vaccination before challenge and at 7 and 60 days AC.
Serums from groups 1,I1,111, and IV were tested simul-
tancously while serums from groups V,VI, and VII were
tested separately at monthly intervals. Virus isola—
tion from brain and spleen and fluorescent antibody
test on lungs, tonsils and trigeminal ganglia were
conducted on pigs killed at 7 and 60 days AC. Virus
co—culture from trigeminal ganglia were conducted in
pigs killed at 60 days AC. Bacteriologic examination
was conducted om all major organs. Four ml. of an
lowa strain of PRV at cthe 10th and 1lth tissug
culture passage containing 1-6 X 10° and 5 X 10°
plaque forming units respectively was used as the
challenge inoculum. The inoculum was administered
deeply into the nasal cavity. The PEV antigen used in
the LTT was frozen, thawed, sonicated, precipitated
and concentrated by centrifugation and addition of
polyethylene glycol (Mol. wt. 20,000). For the LIT
blood was cellected into siliconfized tubes with hepa—
rin. Mononuclgar cells were separated and a dilution
of 4.7 X 10 cells/wl. prepared. One hundred and
fifty pl of cells were added to each well of a 96
well U bottom microtiter plate. The PRV antigen was
dilured 1 to BO and 50 pl of it added to each well.
Control wells received 350 pl of BMPT 15640 wmedia,
while positve controel wel%s received 10 pg of phyto—
emagglutinin P (PHA-P}. “H chymidine was added and
the cells harvested onto glass fiber filter paper.
Samples were counted in a liquid scintillation count-
er. Results were expressed in counts per minute (CPM)
and stimulation ratios (division of CPM of the cells
containing the PRV antigen by CPM of cells containing
the contrel media BMPI 1640}. The LTIT was considered
positive when stimulation ratios {5R} were higher
than 3 to 1. By using the student T test ‘the SR
between PI,1PRV, and MLPRV vaccinated pigs were com—
pared. The techniques used for the MSNT, virus co—cul-
ture, wirus isolation and fluorescent aaatishody tests
wars the same as previously described. *” The MSNT
wat considered positive at the 1:2 dilution or great—

er. Flucrescent ancibody, wirus isolatien, and wvirus
co-culture tests were scored as positive or negative.
Results: The SR after waccination before challenge
were lower than 3 to 1 in the great majority of the
pigs. The response was first detected and reached the
highest walue at 6 days AC and remained high for 60
days AC. The MLPRV waccinated pigs had che overall
highest SR (9 to 1) AC followed by the IPEV (6.6 to
1) and PIL vaccinated (4.6 to 1) respectively. The
highest percent of seropositive results in the IPRV
vaccinated was 84% (27 out of 32), while the highest
seropositive results for the MLPRY vaccinated was 90%
(28 out of 31). Only 21% (3 out .of 14} PI injected
pigs serconverted at 7 days AC, while the IPREV and
MLPRV vaccinated did so at 100% (13 out of 13) and
85% (12 out of 14) levels respectively. At 60 days AC
86% (12 out of 14) of the pigs in each category
seroconverted. The MLPRV vaccinates had the highast
antibody titers followed by the IPRV vaccinated and
PI imjected. Vaccinated pigs in groups I,III, and IV
had the highest serum neutralizatiom titers while
groups 1I,V,VI and VII had the lowest. In the PI
injected, PRV was isclated in 43% (6 out of 14) of
the pigs at 7 days AC, while at 60 days wvirus was
found in only 7% (1 out of 14). In the TFRV vaccinat—
ed pigs virus was isolated in 7% (Ll out of 14) pigs
at 7 days AC, no virus was isolated ar 60 days AC. Im
the MLPEV vaccinated, virus was detected in 7% (1 out
of 14} at 7 and B0 days respectively. The fluorescent
antibody test was positive in 50% {7 out of 14} and
in 7% (1 out of 14) of the lungs and trigeminal
ganglia at 7 days AC. Thircy six percent (5 out of
14) of MLPRV vaccinated were positive at 7 days AC,
while all were negative at 60. Virus co-culture and
bacteriologic examinations were negative.

Conclusions: The IPRV vaccine utilized in this ex-
periment induced a primary humoral immune response
detectable for 8 months after vaccination, while the
MLPRV wvaccine induced the same Tesponse for 13
months after vaccination. The protection conferred by
vaccination wag attributed to a primary humoral im-
mune response following wvaccination and te a sec-
ondary humoral and cellular immune response AC. Sec-
ondary levels of humoral and cellular immunity AC
were higher in vaccinated pigs when compared to non-—
vaccinated. The LTT in vitro is useful inm predicting
early response Co challenge specially in non-vaccinat-
ed pigs in which the primary humoral immune response
develops within 7 to 8 days AGC. Virus isolation

attempts frem waccinated pigs may give negative

results.
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