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1. Abstract.

'l'lwwcoflmmm:e e induced by is critical for the P ofa
highiy pr i ity against pny infections agent. Far ion against Aujesaly’s
dlsom.e virus (ADVY), o lrpesvimus of swine, two types of cormarcial vaccines available:

d virus and ified live ADYY, Previ Mnsheen s that the ktter
vaceine is more effective in providing p ive § ither typo of i

results in the production of a comparable amount of vires nevtralizing antibodies, it has bean
assumed that the dilference in their protective sbilities is reflected by the Jevel of cell medisted
irmmunity induced. Tndeed, we have obtained cvidence that the inactivated vaccine 18 1ot a3
edfficient as the modified live vines at inducing cell mediated § B Thr.typcm'

was measured by both ths intensity of an ADV-specifi phoproli and the
number of AIVY-specific inteferon-y producing cells present in the peripheral blood of pigs
veccinated twice with either fype of vaccine (a=5 per group). The intensity of the bastopenic
response in the peripberal blood menonuclear eolls (PBMC) of animals vaccinated with thse
mudified live virus vaccing was two fold higher than those m:cmm:cl with the inactivated
vaccine. Similirly, the averugs uf yproducing cells, &5 by
ELISPOT, wak 5 mld higher in the blood of :mimals inoculated with the modificd lve ATV
waecing. . tha riter of vitug in bath groups was 1deudc.1!

{rom Jethal virus {5). Hi other evid, suggests that bunaowal Bpmunity
might not be the main 1 iati ion. Far pla, thare is & poor
correletion between the titer of vaceine: mdm‘ed viras-nestralizing nnubmly in pigs and the
fevel ufpmtucl.\m. against discase (4,6). T hm:ns from

L in are not predisposed to severs I ing viral infection with either
mx:ﬁi:s urherpes simplex virus (HSV) i jon. This with the in patients
suffering from T-coll fmmunadeficiency such as I George syndrome (congenital absence of
the thymus} or in nude athymic mice, Where Infections with HSV are more severe and life-
thueatening. Although passive neatralizing antibodics may delay the process, itis the adoptive:
transfer of HSY-specific T cells that pmner,ls the aude mice by resolving 1J.|= mfection (11)

Direct evidenes that ccll-medi is inl in mediath
mgainst horpesvi has been ined in s 1 rnndd s of [ISV and Pry’
i For HSV. adoptive transfer expei pexf d by several groups of
mmugamhmesuwuﬂmbammaudms“usmedmwpmvﬁcpmmmmy
(7,5,14). For PeV, the inistrution of interk ¥ ibody at the time: of

ion, simi il ine-indied p ive i ity (10), ing that

the development of'!' he!per callz producing interieron-y response was necessary for the

Althargh hoth vaccines were ahle to provide protection againse lethal chall the i A
virus-vaccinated pigs gained less weight within the 7 days following challenge, indicating a
Jerwer level of resistance. Thess ahservations in combination with the know superior ability of
tndified live vines vacelnes to rerduce the amoont of virue shedding, are strong arguments for
e use of modified live virus vacoines jo programs sinoed at the cantrol of Aujesziy’s liseate.

TL. Siudies on the immune response to Aujesziy’s direase virus.

Avjoszky’s disease viras is i alpha berpesvirus, for which the pig is its natural host. Tha
infection of pigs wilh this virss causes Aujeszhy's disease, which is charactesized by a fatal
eweph:-hm in newbom pigs and a milder rhsnn]:.r in older swinc, which is manly

d by severs dep pyroxis, 1 mild ataxia, and respivatory
distress (1), The clinical 10 virus challenge depends on the immune stams and age of

the animed, Prolective bnmunity can be lnduced by inoculation with both live and inwrivated

PrV vaccines, although the latier are not ns effective (2.12,13) Altnoogh both vaccines prevent,

death from the vims the clinical resp: has ' Far
Prv challenge of vaccinaied snimuls can result in 4 reduction in S muie of Zowth (weight
gain), and even weight Ioss, depending of the severity of the chalicnge and level of protective
immunity conferred by the vaccine. Many resgerchers have armived to the conclusion that
weight changes within seven days after vV challenge, mthcmusl muu\-um seproducible
which allows g iom of the level of p 1Ly &

vaccine (12,13,15,10). ‘l‘his method of potency measure for & BrV vaccine bas been validated
in u highly reproducible quantitative test which is bused on the difference between the mean
waight gain during the seven days after virus challenge (AG7) of vaccinated of naive control
pigs (12). Using this method, nnm:uvlued vaccines have been shown to be less effective than
modified live virus ot indwcing p ity {2,12,13). , the mecbani
respansible for differcnces in the Jevel of pmm\'e immunity conferred to o pig as o result of
vaccination with either a modified Tive or i d virus (p fion from death and redoced
clinienl ore umk Tor the past six years, uur]aborntqry has been studying the
immmie reponse of swins 10 FrV and the development of T-cell memory (17-20) with the
ultimate goal of ining the i logs bani ponsible for p i
m\mumly mgainst this virs in pigs. We hove demonstrated that imumanization with live vims

i a cobust ey ic T Iymp (17}, Our stedies wd those of
others have also shown a stroog; Fympl iferath 1o ination (14-20). Wi
have perlt il i feali orlmT«:cIls medinting these responsey and hisve
demonstrated that the vims-specific i i5 mediated by CDS single
posithve (SP) lympl whils the Ty i 15 mediated by both CD4
SP and CD4/CTA double positive Iym;mm}ms(l'?)ﬁ) Others havs sxamined the humoral
irmnone response and found Mor it is strangly induced by hoth infaction and vaestnation with
mitber 1 modified live or inactivaded vins.

Il Pr ity against Avjeszky's disense.

Immanization of pigs with an loactivated or & modified ve ADV vieeine cleurly resulls in
the induction of a virae-Rpecific immune response which provides differeat levels of protection
from Isthal viroe challenge (12). However, despite the numeraus experimental
vacctnationichallengs studies which have onnd.umd with ADV, It is difficalr o detecmine the
extent 1o which individuzl o the p iom of the animal fmmdm:asc
That bursoral ity I capahle of mediating jon was indicated by th
that passive immunization of swine with mAbs specific for PrV was able to provide protection

af prot

Bazgea] on (hese obsmulmns., a serong case for cell-mediared immunity as a major

il lop i ity against herp can b made, at least in thess
cxpenmml.ﬂ rmucine models. The role of interfern-y prodecing eells, ae laast a5 an Indication
of the g of p e i ity agalast ADYV in pigs, Is 2 major focos of this

menus-:rlpi. Tnterferon-y can have & direct antiviral effect by inbibiting vious grow(h md by

the of major bi lex (MHIC) class IT antigens.  Both
HEV and Pr\? are susceptible to the g.mwlh mh.xbd.tory effects of intorferon—y in vitro ($,11).
The administration into mice of interfaron-y in ion with an Pr¥ vaccins
waos able to modulate the immuone response by ing the o ton of virue-gpecitic
IgG2a and by ing the resi 1w Prv (10} Again, these obssrvations
mdicam that cell it i ity amd dn T e cells, are
T in conferting p ive i ity against hespesvi Mthough the etfector

mechanism(s) by wiich these cells mediate their protective effect in vive is wiknown,
Investigators In the feld agree (hat intcrferon- vpmdumng cells {either CDM or CDE
lymphocytes) have a central role in i ions and in the T af
pratective imeunicy (7,8). The effector Imhm% byw!uch these celly we likely to provide
angi-viral pmml.m Include activation and aifraction of phagocytic cells, B-call helper acthviry
for ! fixing antibodies, and direcs Iytic action an virs-infected cells.

IV, Cellulur i it to of pigs with iwmelivaled or

mudificd live virus. To address the issue of the lnp of cell-medisied i ity
in protectiva aguinst Aujeszhy’s discase we £ i dysis ol the ¥

w i uned mda.ﬁprlhw viruy vacrines, T usses this response

we measured the virus-specific Iymp i and the o on of virs-
spesific interferon-producing cells in the peripheeal hlonﬂ of swine st weskly intervale
following vacsination with these two types of vaccines. Our smudies elearly show that thess ars
differences in the quality and quantity of the immunity induced by 20 inactivated versus a
modificd Avjeszky's disease vires vaccine. While the innativated vaccine was very sificient et
inducing bumol immunity (Fig 1A), it oply clicited & wesk virus-specific interferon-y
response (Fig 1B). Insoutrast, the live veccine not only induced a similarly intense hunsoral
response (Fig. 1A) but also robust tymphoproliferative (not shown) and vinus- specific
interteron-y responses (Fig. 18). To test the degree of protection confarred by these two kinds
of vacoines, the anirsals were challenped with a lethal dose of wild type Acjeszky's discrse
viras, The modified live virus vaccined provided superior protection as demonstrated by the
difference in the roean weight gain dering the seven days after challenge (Fig. 2) which as
ealoulared according to method by Stweliman et al. (12) guve a statistieally signifrunt AGT value
aetween the two vaccinated groups (p=0.02). Itsecms bl to speculate that dif
in the level of virs-specific cellular immune were responsible for the distinet levels
of protective immunity conferred by thess two types of vaccines. However, definitive
aseriptivn for the belier prulection 1o a speeific cellular imnune mcchanism(s) requines fudher
SX’PEHD- nentition.

V. Conelosion
The evidence presented indicates thar the uss of 1 modificd live wvaccine is the most
ppropriate type of ! 1 i 10 help control Anjeszly’s discase. ivated
vs:.«j«eg, aithomgh safer, dn not provide the type of immuniry needed to effectively counter the
iTiness effect of infection by wild type vims. Until more affective inactivased vaccines heconse
avaiilable the wse of a modifed Live vacclue shoul] be the fiest choite. e
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Figure 2. Potency testing of the modified live and lmeﬁwwdl’r‘?
ulns’ The sume pigs describad in were
mmﬁammsmmmmmm DLDGCI u\fwudlypc
animal were L the time of and seven

of . placebo group died dw]zmhmu-&
the pigs in ied ax even.

h;gm&w with (e medificd five and the inarrivaed is sacistically
sigmificant vacsinated gropes are also from e
placebo group (pe.001
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