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o the isolation of a viral agent associated with " sgb?g,sv e disease"
iInd nmet hods of growing it, nethods of attenuating the virus a producing a
acci ne. BACKGROUND Recently, an apparentiy-new swi ne ¢ifpase—causi ng heavy
osses in breeding herds has appeared in the United Stdt'e éﬁﬂfrqf e

egi ons of Cszadog ked faber, K K, "Reproductive Fail utg _of Rﬂ%ﬂf
t i ol ogy", Anerican Association of -Swine Practitioners NewsTE
1989)). A simlar disease has also been reported in certain regions
er many, in the Néfherizvelstion nebateés toethhi isdlatmgdoofamd vSpsln
Wensvoort BRGS o 8C angl28: 574
1991)). The|%§§t£§%ﬁﬁ?£§kggllnlggl qg@e?% 5%?ﬁe dyg%gggge 1§ﬂth

arrow ng of af grgwing| £ks, m hﬁd§oﬁ§ abEENHLABge Shengisug et s
ubsequent | y i igibda@@ihy &rvae¥ehepi ng i npaired breathing, CNS synptons
nd dying. In sone affected herds, up to-seventy-five percent of al

iglets may be lost. The econom ¢ consequences of the disease, accordingly,
re devast at BACRKGROUMIS been called "nystery sw ne di sease”, Sw ne
nfertility and Respiratory Syndrone (SIRS), "blue ear disease", and
Por ci ne Reproductive and Respiratory Syndrone. SIRS is an apparently
nfecti ous di seaseRectRtby eanzappayentpyouevt Evéneadigeaser espisiaipry

di sease and YadRP| foskéhi £8! LPEEASNENREYEE"Ha8NABERRed in the

United States and in certain regions of Canada -
(Keffaber, K.K., "Reproductive Failure of Unknown
Etiology", American Association of Swine Practitioners
Newsletter, 1:109 (1989)). A similar disease has also
been reported in certain regions of Germany, in the
Netherlands and also in the United Kingdom and Spain
(Wensvoort, G. et al., "Blue Ear Disease of Pigs", Vet.
Rec., 128:574 (1991)). The most prominent clinical
symptom of the disease is the farrowing of dead or
sickly piglets, with some healthy-appearing piglets
subsequently faring poorly or developing impaired
breathing, CNS symptoms and dying. In some affected
herds, up to seventy-five percent of all piglets may be
lost. The economic consequences of the disease,
accordingly, are devastating. It has been called
"mystery swine disease", Swine Infertility and
Respiratory Syndrome (SIRS), "blue ear disease", and
"Porcine Reproductive and Respiratory Syndrome".

'SIRS is an apparently infectious disease,
characterized by reproductive failure, respiratory
disease and variable clinical signs'indludihg'ahorexia,
fever, dyspnea and mild neurological signs. The disease
affects all types of swine production facilities, and
may be among the most costly of diseases affecting the
swine industry today (Polson, D.P. et al "Financial .
Implications of Mystery Swine Disease", Proceedings,
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number of stillbirths can be as high as twenty percent
to thirty percent of all births in an affected herd.
Many of the foetuses delivered as stillbirths will be
macerated, appearing to have been dead for 24 to 48
hours.

As explained above, the main component of SIRS is
reproductive failure, which manifests itself in
premature births, later abortions, pigs born weak,
increased stillbirths, mummified foetuses, increased
farrowing rates and delayed return to oestrus. Such
clinical symptoms will typically be observed in a herd
from 4 to 16 weeks, or even longer. Stillborn foetuses
in affected litters are often in the early stages of
munmification, as evidenced by yellowish-brown
discoloration of the skin and post-mortem autolysis.
Dome-shaped malformation of foetal skulls is ‘sometimes
seen. )

Clinical signs of respiratory disease are most
pronounced in piglets under 3 weeks of age, but are
reported to occur in pigs of all ages in affected herds.
The diseased piglets grow slowly, have roughened hair
coats, respiratory distress and increased mortality (up
to about eighty percent pre-weaning mortality).

Findings in preliminary studies of gross and
microscopic lesions of SIRS diseased swine suggest that
microscopic lung lesions are an important feature of
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The incidence of SIRS or "mystery swine disease" is
widespread in the United States, reported in at least
eleven states. The primary causative agents being
studied, as reported in the published literature,
include encephalomyocardiiis virus (EMC), swine
influenza virus (SIV), mycotoxins and chlamydia.

IHE INVENTION

A tissue homogenate obtained from piglets in SIRS-
affected herds consistently reproduced the respiratory
and reproductive forms of SIRS when intranasally
inoculated in gnotobiotic piglets and pregnant sows.
Gnotobiotic piglets so inoculated with either unfiltered
or filtered (0.45, 0.22, or 0.1 pm) inoculum became
anorectic and developed microscopic lung lesions similar
to lesions seen in SIRS-affected herds. The same
inoculum also caused reproductive effects identical to
those seen in SIRS-affected herds. A viral agent has
been recovered from the tissue homogenate. The viral
agent will cause a disease that mimics SIRS in piglets
and pregnant sows. A deposit of the viral agent has
been made on July 18, 1991, with qpe American Type -
Culture Collection in Rockville, Maryland under the
accession number ATTC-VR2332. The viral agent is a
demanding, non-haemagglutinising, coated RNA virus.
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combined material was used to infect various tissue
culture bottles. - -

Two tests were conducted using 75cm? plastic
bottles. In test no. 1, the combined material was
inoculated into two bottles of full cell sheet of each
of the cell lines listed below. Additionally, to one
bottle of each cell line about 2.5 mg of trypsin was
added. All other remaining conditions were the same for
each bottle of cell line. Serum was not added to the
culture medium. The inoculum was about 1 ml. All
bottles were held for about seven days at approximately
4°C. The results were recorded at the end of seven
days. After freezing and thawing, a sample was taken
for a second passage in the same cell line. The
remaining material was frozen and stored at about -60°C.

In test no. 2, the combined material was inoculated
into bottles of the same cells as were used in test
no. 1. However, the cell sheets were only 20-40%
confluent at the time of inoculation. The media
contained about 10% foetal calf serum. Again the
inoculum was 1 ml, and the cultures were incubated at
about 34°C for approximately seven days. The results of
both test no. 1 and test no. 2-are summarized below:
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0% foetal cal fj serum aln the inoculumwas 1} m, and the|culitures werg
ilncubat ed at BUFFALO LUNG - -

BOVINE KIDNEY (MDBK) - -
SWINE TESTICLE (ST) - -

v

MONKEY KIDNEY (MA-104) - ' +
HUMAN RECTAL TUMOR (HRT-18) - NT
HUMAN LUNG NT -

+

cytopathic effect (CPE)
no cytopathic effect
NT = not tested

There was no cytopathic effect observed in test
no. 1 in any of the cell lines evaluated. In test
no. 2, however, small clumps of MA-104 cells began to
swell and form "weak holes" in the monolayer around the
edges of the bottle. Fluid was separated from the
bottle, and passed into a new bottle of MA-104 cells
(again 20-40% cell sheet), and then subsequently passed
a third time. The cytopathic effect became stronger
with each passage. The above-described procedures were
repeated for the MA-104 cell line employing a full cell
sheet. A cytopathic effect (CPE) was also observed.

Further testing also demonstrated that the viral
agent will also gfow at 37°C. The- presence of seruﬁ:may
be helpful for the initial isolation of the viral agent.
Subsequent passages of the viral agent in the MA-104
cell line will produce the CPE without the pfesence of
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pttle. Fluid wdsreapmented thenvites titer was reduced by 3 logs. The
viral agent has been passed eight times in the Ma-104
cell line with good CPE developing in three days at
passage five and greater. The titer obtained is
approximately 10°-5. The viral agent will grow also in
other simian cell lines. <Consequently, it is within the
capabilities of an expert in this field to grow the SIRS
virus ATCC-VR2332 or mutants derived therefrom in other

cell lines by modifying the growth conditions, growth
media, etc.

B. IN VIVO TESTING

A third passage harvest was used to inoculate two
three-day old gnotobiotic piglets. Both pigléts were
exposed intranasally, one with 1 ml and the other with
2 ml. The piglets were observed for seven days, and
were then killed.

Tissue samples were collected for histopathology
and for recovery of the viral agent. The histopathology
report confirmed that lung lesions in the infected
piglets were identical to lung lesions from piglets
known to have SIRS.

The tissue samples were processed as before, and
then cultured on 20-40% and 100% monolayers of the
MA-104 cell line with foetal calf serum. The viral
agent was again recovered. - T

A third passage harvest was also used to inoculate
sows in order to verify that the reproductive effects of
the disease can be duplicated andhéonfirmed. Two
multiparous sows were inoculated intranasally at 93 days
of gestation. The sows delivered litters with fifty
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wWithin the capaiﬂentclleavafbmlexqb@ntlfnedhlls thesel samgrberdse SI RS virus
ATCC- VR2332 or nut a'ﬂftﬂ@ﬁ%}‘feéhé{’érﬂé%&hé' QL PRExShbbs! 1HE81 RN TYi ng
tlhe growt h conditions, gro

signs, i.e. cutaneous cyanosis of the ears, tail and
udder in European swine, the prevailing opinion -is that
the North American and European disease are caused by
the same virus.

C, _VIRAL CHARACTERISTICS

ATCC-VR2332 leads to clinical signs and puimonary
lesions in gnotobiotic pigs and negative ImF results,
indicating that the virus does not have any group
antigens which are antigenically similar to those of the
viruses from the present genera of Togaviridae.
ATCC-2332 might therefore be an as yet unidentified
genus of Togaviridae. ATCC-2332 is not a known swine
pathogen either since specific antisera against numerous
known viral swine pathogens were unable to neutralise
the virus or detect antigens in infected cells.

ATCC-VR2332 is a demanding, non-haemagglutinising,
coated RNA virus. The ATCC-VR2332 virus grows in a
continuous cell line, especially in MA-104 and other
monkey cell lines. The ATCC-VR2332 virus grows to a
high titre (107 TCIDg/1 ml) in the commerc1a11y
available cell line MA-104. ‘

The ATCC-VR2332 virus has a lipid coat, which was
detected by a loss of infectivity after chloroform -
treatment. A lipid coat may also be detected as a
translucent ring around the empty particles. - The
morphology of the SIRS virus is not marked in direct
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dehydrogenase viruses. For equine arteritis viruses a
size range of 50-73 nm is given, similar to the 48-84 nm
size of the ATCC-VR2332 virus. 30-35 nm nuclei were
observed in numerous ATCC-VR2332 particles, these nuclei
being reminiscent of the nucleocapsid nuclei which have
been described for the equine arteritis virus.
Morphologically, the ATCC-VR2332 virus is closest to the
arteritis virus group.

The presence of an RNA genome of ATCC-VR2332 was
confirmed by the ability of the virus to continue
replication in the presence of 5-bromo-2-deoxyuridine
and wmitomycin C, which are known to inhibit the
replication of DNA and an RNA virus family
(Retroviridae), but not other RNA viruses. Moreover,
the preliminary classification of the ATTC-VR2332 virus
as an RNA virus conforms to the observation that the
virus replicates in the cytoplasm of a cell, as
indicated by the presence of virus antigens which were
detected by IMF. Actinomycin D, which interferes with
the DNA-dependent RNA transcription, has no effect on
the replication of the ATCC-VR2332 virus. These results
show that the ATCC-VR2332 virus needs no nuclear
functions in order to replicate.:

The ATCC-VR2332 virus is thermally unstable at 37°C
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ATCC-VR2332 virus seem to -indicate that it belongs to
the family of the Togaviridae. ATCC-VR2332 cannot,
however, be definitely classified in a genus of this
family. Although the ATCC-VR2332 appears to be closely
related to the arteritis viruses, from a morphological
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point of view, the virus should not be classified in a
specific genus until additional information is available
on its RNA and protein structure.

D MODIFIED LIVE VACCT PRODUCTT

The production of a vaccine was formulated by the
inclusion of a modified or attenuated live ATCC-VR2332,
the administration of which successfully immunised pigs
against an infection. The SIRS virus ATCC-VR2332 was
propagated in the continuous MA-104 cell line. The cell
line was cultured in bottles containing MEM to which 10%
foetal calf serum had been added. The pH of the medium
was adjusted to 7.2 and the medium was incubated at
about 37°C. The virus was inoculated into the cells by
the addition of about 1 ml of a frozen inoculum to the
liquid medium. The virus was then allowed to be
absorbed into the cells for 24 hours. )

The growth medium was then replaced by a T
maintenance medium consisting of MEM to which 4% foetal
calf serum pH 7.6, had been added. The ambient
temperature was 35-37°C. The virus was cultured until




or phol ogy of the SIRS virus is not marked in direct -8- electron
i croscopy (DEM and can only be identified with considerable difficulty in
reparations containing cell residues. The ATCC-VR2332 virus can be
dentified after purification by neans of Cl gradients, followed by
mrunogol d Iabgggin of tD@%v' jon Wt nti-_ ATCC-VR2332_h ri e sera
nd gold conju aci"e.(gfl'h%h% é#\é% ofi® n%’??/é Ol}a@@eem. %éfg§§%vb% in
sCl gradi ent s vikrus 18 The 1sdfiplé nvas Stixeozse anddisadsfhave passasieddmabl e
irus titre | osgG¥ith MeE i3 PRI RA-P§4SHLi BB € ghadi gp r -
gurification. %ﬁé ho%’cl)gik g} t he gradient- uri??e%“ET%%?%%2§?f particles
€
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nor | IC

nd the averagé%l‘?’é%%‘ge@u’@fg@? AP PaFeage nPf akhe ovirygeinf thee ofldi ons of

q?i n_et arteritisimad thesevotus h?a% ger%%ﬁepﬁl_@ﬁaga@sanaﬁ_eth}atuatqs -ttihﬁfys4§uﬁ§2ne

rteritis viruses a sjze, range o - nm.is given, simlar fo the 48-

nm si ze of the %Qﬁtt\ﬁéé:&z r%%r.‘t%%s-%St‘?\rﬁ%ag%ﬂM'e HSARE i W% uner ous
CC- VR2332 pargame esechhibgeesuasedeberngedeabairecenThef 12ha pasdszempapsi d

nucl ei which h SeLi t { he_ ak LLi [

br phol ogi cal |15 e QatE bhoB89 £8im 08 SHRLTCATILEbLE Snd Himed e

group. The prestfReter ee@®NAigeAbre of ATCC- VR2332 was confirmed by the

api ity of the virusgh@-£e0EANYE, I BRE] Eﬁ%ﬂ@:ﬁbﬁ Eﬂﬁspﬁgﬁ?'ﬂﬁ%e%f the

5f br onp- 2- deoxyuridi ne and mtomycin C, which are known To inhibit the
following objects:

- a biologically pure -culture of the SIRS (swine
infertility and respiratory syndrome) virus,
ATCC-VR2332 and all zoopathogenic mutants, the said
culture being capable of mimicking swine
infertility and respiratory disease in pigs,

- a vaccine composition containing a modified live
SIRS virus, ATCC-VR2332, and a pharmaceutically
acceptable carrier, the virus being modified into a
virus which is non-pathogenic in pigs, a vaccine
composition containing a killed or inactivated SIRS
virus, ATCC-VR2332, and a pharmaceutically
acceptable carrier,

- a method of immunising pigs against SIRS,
characterised in that it comprises giving one of
the above-mentioned vaccine compositions to pigs,

- a method of cultivating and isolating the SIRS
virus, ATCC-VR2332, characterised in that the virus
is inoculated on a complete or partial sheet of
monkey cells in the presence of a serum in a
suitable growth medium and the inoculated cell
sheet is incubated at about 34-:37°C until a
cytopathic effect is observed, the process )
described above, characterised in that the monkey
cell line MA-104 is used, .

- a method of attenuating the SIRS virus,
ATCC-VR2332, characterised in that it comprises




eplication of DNA and an RNA virus famly (Retroviridae), but not other

RNA vi ruses. Moreover, the prelimnary classification of the ATTC VR2332
irus as an RNA virus confornms to the observation that the virus replicates
n the cytoplasmof a cell, as indicated byt¥he presence of virus antigens
\hi ch were detected by InF. Actinonycin D, which interferes with the

NA- dependent RNA t r RREEaga idh theavisiefife@ nomkeye qedd ilckne oat okbont
TCC- VR2332 virus. Theses7-es s thiaaw h&@hﬁtehefﬂﬁ@- YB2332 i¥d Usi Apeds, no
uclear functions in order to replicate. The ATCC-YR2332 virds is thermally.
nstable at 37[err]C?® mo-rgc-elérf'cé‘%‘a[]érﬁ @tbt?ﬁb‘?‘%t libve for long periods at
[err]C and -70[err] G dlprddessrdior raitanddttingias Bestritedt aBde shows

hat the virus is rel gj.ve lL.e . vironnent. This al so _has
practical signifi cﬁdegﬁénty%%?ér%p ] c&aﬁ%tgr}:\%% rﬁ%""&fﬁs&‘,*’? nc?]h]é:['e‘gr SHER

enper at ures bel ow 37rera pORKay ksl hilging iyi dadntEmaskECNERBAR imr tihe

ool i ng shoul d be suffiddite f¥ SR JeeTdNpH YRUDHRIL 4 agnostic sanpl es

or isolation of the virus, otherw se the sanple should be frozen. To sum
p, the size, norpholody PERcasthdeHREHEIHNA YD RS ArFBiiked rbP¥gi cal
roperties of the ATERA#RFFrMddIdsamt aiaBatayd hal dbobel 9ags7¢@ the

am |y of the Togavir, dae. ATCC- VR2 cannot ver, be definjtely,
lassified in a genuslsbfcaﬁﬁ]se out 32352 times dn&cgl\fe pdssage at 31°C’ is

carried out 12 times,
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- a process for attenmuating as described abkove,
characterised in that the monkey cell line is
MA-104,

- a process for attenuating as described above,
characterised in that the passages are carried out
without CO,, '

- use of the vaccine composition for preparing a
pharmaceutical composition for immunising pigs
against SIRS.

EXAMPLE
Example of a preparation of attenuated ATCC-VR233
1. Media:

a. "Eagles Minimum Essential Medium (MEM) made by JRH
Biosciences, #200-2041

b. Foetal calf serum (FCS) obtained from JRH
Biosciences

c. Growth medium for cell cultivation, MEM and 10%
foetal calf serum )

d. Maintenance medium: MEM, 4% foetal calf serum -

Trypsin-Versene IX |

£. Sodium bicarbonate, 5% or saturated

o




fam |y. Al though the ATCC-VR2332 appears to be closely related to the .

arteritis viruses, froma norphol ogical point of view, the virus should not

pe classified in a specific genus until addjitional information is avail able

bn its RNA and protein structure. D. MODI FIED 11 VE VACCI NE PRODUCTI ON The

pr oducti on of a_vaccine was fornul ated by the inclusion of a nodified or

at t enuat ed | i veldrcE @B CUkerdni ni stration of whi-ch successful |y

nmuni sed pi gs agai nst an infection. The SIRS virus ATCC- VR2332 was :

bropagated in t ont._nuQus -104 cel cel] I.ine cultured _

in bottles cont g:e%&h&ﬁﬁwqﬁ?%@ﬁ af éC%H} b‘gaa n&¥ded.

The pH of the nedilds mmmdedv:mhm a mm@ﬁm mallhspasmuget ¢dedll

About 37[err]C E%H§5§% |noculated into the cells by the addition of
roz i nocu

bout 1 of a un1to the liquid medium The virus was then
| | owed to be absorbed into the cells for 24 hours. The growth nedi um was

Q) -0

Q).

tthen repl aced bggg;gg%ﬁ%gﬁ&ﬁgg,nedlun1con5|st|ng of MEMto which 4% f oet al
galf serum pH 7.6, had been added. The anbi ent tenperature was 35-37[err]C.
The virus was cultured until - 10 - 50% of the MA-104 cell sheet had
hHeen destroyed s tdwe tddsite AUltwanilmsMas frozen and used for a passage
iIin anot her fl as .Lh MA-104 |J.s.~ This process was carried out for 25
fdassage of the @I}\@d‘ébaf%oﬁ h%: ce -]_4,75'(:

Incubator at 31°C

Centrifuge N

IV f _pr i n - 2 virx

lti -37° '

A. Preparation of a tissue seed culture:
1. 75 cm? seed flasks containing 5 to 7 day old MA-104
were divided up 1:4 as follows:

a. Pouring off all the medium (50 ml per flask)
b. Removing the cell sheet by means of 10 ml of
trypsin-versene by incubating at 37°C for 5 to 10
minutes

c. Removing the cells from the flask and
centrifuging at 270 x g for 5 to 10 minutes

d. Decanting the supernatant and resuspending the

cells in 5-10 ml of growth medium (MEM, 10% FCS) .
e. Taking up all the cells in 200 ml of MEM, 10%
FCS, which is then suspended and divided up 1:4
between four 75 cm flasks, 50 ml per flask. The
flasks are then stored at 35-37°C until ready for
use (may also be carried out without CO;).

£. Flasks 3 or 4 days old which have formed a
total cell sheet are now ready for use. .
g.' Adjustment of the pH of 50 ml of medium in
flasks to pH 7.2 and subsequently adding 1 ml of
SIRS virus to the medium and incubating the flasks




ne. The virus was then propagated another 12 tinmes at about 31l[err]C, by
bntrast to the 35-37[err]C, but using the sane techni ques as descri bed
bove. The 12th passage was frozen in the formof small aliquots and terned
he "Master Seed Virus". Specifically, thé tAventi on thus conprises the
ferti1ty and respiTatbryS LndimHe P% | GaRFA S CONREGIDUN O -
nfertility and respi % P hdc@d)l . .

orti1 Tty and 1P rRLory diaoasb ik oloh oroon oy LA ol
nfertili and respi e A -
bnt ai ni ngya nodi f i gdfﬁ%gsgﬁ% €|1ﬁ§f3 ‘E\’r%t?}hz‘?s’s? a PhaftdceBt cal ly
cceptable carrier, thebyiand bn¢mgahediagainiachEkWTﬂms'mh!rpugs

bn- pat hogeni ¢ i n pi a yacg) C i t4d 0N I O Ng. ed or -
1acfivatgd SI RS virgg{ Aﬁ%§;§$g§§2€€g%§ %ﬁéﬁgg %U |cg}$§¥§c§eptable
arrier, - a method #YropRERieeffeet skeutdtbs Aparent acifr 66ed0okn ofhat

conprises giving ofige ofelbespbeve;: HEOLAYACCHINE FPAPRS! Ligns to
gs, - a nethod of qyltivating and isolating the SIRS virus, %ﬁ - VR2332,
haracterised in that"T%®*%irus is inocul ated on a conplete or partia

heet of nonkey cell sjin thfter esleacabode afmmdﬁa&r@ lgééﬁagizaggFQthl
edi um and t he i nocul 1. t 1S 4 QHQQ -at about - err
til a cytopathic ef(?%c JF% %Jb er(\g;e%%ét é; pro%rgs%n%e%]é?ﬁl%%%rﬁﬁ véf‘t]c’ a
har act eri sed i n t hatn@we’ podRel/lask as described above, in order to

carry out a new cell passage of the SIRS VR-2332
virus.

OCINVOT 70O TSSO TNT =~ O —

The procedure described above was carried out a
total of 25 times or the SIRS VR-2332 was subjected to
cell passage at 35-37°C 25 times.

V. Process for preparing attenuated SIRS VR-2332 virus.
ltur 1° ' '

(It is important to establish that the VR-2332
virus subjected to 25 cell passages at 35-37°C was used

to carry out the first cell passage for the SIRS VR-2332
virus cultivation at 31°C)

A. Preparation of the tissue seed culture:

1. 75 cm? seed flasks containing 5 to 7 day old MA-104
were divided up 1:4 as follows:
a. Pouring off all the medium (50 ml per flask)
b. Removing the cell sheet by means of 10 ml of
trypsin-versene by incubating at 37°C for 5 to 10
minutes
c. Removing the cells from the flask and
centrifuging at 270 x g for 5 to 10 minutes
d. Decanting the supernatant and resuspending the
cells in 5-10 ml of growth medium (MEM, 10% FCS) .




ell line MA-104 is used, - a nmethod of attenuating the SIRS virus, .
TCC- VR2332, characterised in that it conprises passage of the virus in

1 nonkey cell |ine at about 35-37C and thenlfassage of the resulting virus
n a nonkey cell line at about 31f[err]C, - process for attenuating as
escri bed above, character| ed in that the passages are carried out in a

onkey cell line in Rainté NEdiBdrh ithe; 158 §é’n(?@°of‘“]sé?%rﬁl'@ﬂ: alB¥ of
bout 7.6, - a proce¥gsf,onhdichedisualiciy suspiaried el alioMriedhap acigri sed -

n that the passage t 34-3 rrled out_ 2 d the
assage at 31Cis car%?eltg%%% f% 77[56(%‘1 gla}k%aocess]h? %Jea}ﬁr}gtl n
escri bed above, chaﬁ&@ﬁ&ﬁi@@@|ﬁhanuﬁtqnad mﬁn@@y3ﬁéﬂlummné|nead¥]ﬁbr a
rocess for attenuati;gg g ?e%qréob% ,edcr@_{tag,th:rﬂoqﬁg ddlyt hat the

h

assages are carried out W_thout err], - use vaca e conposi ti on
or preparing a phar faceuf |1@t§kscé'*mﬁ%|4t G &ld m%ﬁhs hayeiferaedi ast
| RS. EXAMPLE Exanpl @o@%lad@lqpﬁtﬁdto%ﬁ RV arisye Cfdi:r%é/RZ?’?’ . Media:

"Bagles M ni num Eése“t IA jus n@ (o'\gz'@he qu ot%y 5‘]0 ml of medium in
flasks to pH 7.2 and subsequently adding 1 ml of
SIRS virus to the medium and'incubating the flasks
at 31°C (may be carried out without CO,).
h) After 24 hours the medium is discarded and the
flasks are filled with 50 ml of MEM, 4% FCS, pH
7.6, and incubated again at 31°C.

(b T )
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i) 24 hours after the change of liquid a
cytopathic effect should be apparent; if 50-60% of
the cell sheet is perforated, the flasks are
frozen.

3) After the above flasks have been thawed, 1 ml

of this liquid may be taken and transferred into a

new 75 cm flask as described above, in order to

carry out a new cell passage of the SIRS VR-2332
virus.

The above procedure was carried out 12 times in all
at 31°C. The 12th passage of the virus cultivated at
31°C was termed the "Master Seed Virus" for the vaccine
production.

The cold adapted virus ("Master Seed Virus") with a
titre of about 10%-5 to about 10%5-° TCID;, per millilitre
was administered intranasally and intramuscularly to
ordinary pigs. A pharmaceutical carrier was
administered by intranasal and intramuscular route to
ordinary pigs as a control. The pigs inoculated with
the attenuated virus developed no SIRS symptoms after
being exposed to the ATCC-VR2332 Qirus.(titre: 104-2
TCIDg; , per millilitre). The cold-adapted virus can be
combined with any compatible, conventional




8i osci ences, #200-2041 b. Foetal calf serum (FCS) obtained fromJRH _
Bl osci ences ¢. Gowth nmediumfor cell cultivation, MEM and 10% foetal calf

m-re

gerum d. Mai ntenance nedium MEM 4% foetal calf serume. Trypsin-Versene
IIX f. Sodium bi carbonate, 5% or saturated- 15--12 - ||. Tissue cul ture:
Cell line used: MA-104 ("African G een Monkey Kidney" cells maintained

Wi

ithin a linit Shamaggutinelsgpryiay Imgkeniaje SAltggugh |the Pyacoisat : 75

m Ui ssue cul t Ui et did G Rim 1 e oy | G AGUbalOrady S1(err] C
lentri fuge | V. od of roducm atte uat ed SI RS VR-2332 virus cultivated
{ 35-37err] C AR tﬁﬂé&&sﬁ % QRPRATALAUS. ey 5OF 9ouEEn

| asks cont ai ni g 2rivd saday. oI d MA— 104 were divided up 1:4 as follows: a.

D

o renns ot 30 m ot el Ad Wetllol S LI AR cne TEPHAG L B bS R TYS! |
i nut es obvious that various modifications may be made to the
growth conditions and various methods may be used for
attenuating the SIRS virus ATCC-VR2332 and preparing the
vaccine formulations. All these modifications are
included in the invention. -
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C. Renovi ng the c flask and centrifuging at 270 x g for 5 to
10 m nutes d. Hl m* iﬁernat ant and resuspending the cells in
b-10 ml of growt % FCS). e. Taki ng up all the ceIIs in

P00 mM of MEM 10% FCS WhICh I s then suspe h8led and gg_‘@[g et ween
our 75 cmflasks, 50 m_ per flask. The flasks are t (%gg &
efr]).

B5-37[ err] C unt FREEREIF IRy se (may al so be carri ed
t. Fl asks 3 or 4 days old which have fornmed a tot aI cel | sheet are now

eady for use. g. Lust.ment t he pH of. 50 m min flasks to pH
7.2 and subsequgnt I y%h&’&%go%% ‘%Sq}’rqu}’sr‘? &’fg%gd %ﬂ’r’r%ﬁd i ncubat i ng
he fl asks - inFertd) i35 JtdkrrdPiratote amdramk)outimis haATCORRBRE.

I After 24 h e filk dW|th

A A é@dﬁéﬁﬂé%r?%ﬁ@{&d&% i SR o [byfd

ours after thecemm@ &t mmcduang:ﬁwm %ﬂfﬁléclttlémﬁor%%papgaoe‘m if

0-60% of the celilsexretid oip forated, the flasks are frozen. j) Af ter
he above flasks have been t hawed, 1 m of this liquid my be taken and

ransferred into a new 75 cm fl ask as descri bed above, in order to carry
ut a new cell passagmadindedifiSMIAB8IFbntaining a modified live SIRS

virus, ATCC-VR2332, and a pharmaceutically acceptable
carrier, the virus being modified into a virus which is
non-pathogenic in pigs. - R

-
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3. Vaccine composition containing a killed or
inactivated SIRS virus, ATCC-VR2332, and a
pharmaceutically acceptable carrier.

4. Process for immunising pigs against SIRS,
characterised in that it comprises administering a
vaccine composition according to claim 2 to pigs.

5. Process for immunising pigs against SIRS,
characterised in that it comprises a vaccine composition
according to claim 3.

6. Process for culturing and isolating the SIRS virus,
ATCC-VR2332, characterised in that the virug is
inoculated on a complete or partial sheet of monkey
cells in the presence of a serum in a suitable growth
medium and the inoculated cell sheet is incubated at
about 34 to 37°C until a cytopathic effect is- observed.
7. Process according to claim 6, characterised in that
the monkéy cell line is MA-104. " ..

8. Process for attenuating the SIRS virus,
ATCC-VR2332, characterised in that it comprises passing

et Has Been Replacec

.
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/i rus. The procedure descr ﬁ %W ve was carried out a total of 25 tines or,

the SIRS VR-233 q’ H cell passage at 3548ffer+i€25—+ti+resy V.

Process for pre mw E E SIRS VR-2332 virus, 3&“1&#@5'[6{%58@?& ]C
|
r

It is inportant to establish that the VR 3332 virus |subj eBERIACED 25 c

passages at 35- 37%err]C was used to carry out the first cell passageTS
he SIRS VR-2338h¢; YiZusyuln sampakent Ceﬁehljl@) aip abpupadht kon 39r°Qt hmd

{

i ssue seed cul theg: p&ssiﬁgCEhérflasﬁﬁeﬂnélﬁ&kﬁscﬂﬁtal iﬂbﬁﬁe? R14 &
VA- 104 were di V|€Ieg%ﬁ6 ﬁ as foll a. Pouri ng of the ne |um(50
M per flask) b vBheline cel | sheet by neans.of 10 ni_ of

rypsi n-ver sene by |ncubat| ng at 37[err]C for 510 10 m riut es C. Renovi ng

he cells fromghe fb? gggaiﬁgggggcf% 579 %%CES t.o m nut es d.

t

t

Decanting the superna resus I'ng fe cel efﬁ'rs g‘? h
medi um ( MEM 10%15(391883968141?3 earrmdkmng ip al monheyceElli Lir@00imi of
\
f
r

‘EM 10% FCS, Wﬁafﬁtéﬁ hbén é&iﬁﬁnﬂﬁdtﬁ@ gbyed 75 cm
| asks, 50 m a m | asks are ?ﬂen Etggegfatéeis err]aépunft

| ask
eady for use (%ﬁ Elgo be carrled out without CJerr]).

10. Process according to claim 9, characterised in that
the passage at about 34-37°C is carried out 25 times and
the passage at 31°C is carried out twelve times..

11. Process according to one of claims 8 to 10,
characterised in that the monkey cell line is MA-104.

12. Process according to claim 11, characterised in
that the passages are carried out without CO,.

13. Use of the vaccine composition according to one of
claims 2 or 3 for preparing a pharmaceutical composition
for immunising pigs against SIRS.
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. Fl asks 3 or 4 days old which have forned a total cell sheet are now

[ eady for use. g. Adj ustment of the pHof 50 mM of nmediumin flasks to pH
7.2 and subsequently adding 1 mM of SIRS virus to the nedium and incubating
he flasks at 31[err]C (rmay be carried out without CJerr]). h) After 24
hours the nediumis discarded and the flasks are filled with 50 mMl of MEM
4% FCS, pH 7.6, and incubated again at 31l[err]C. i) 24 hours after the
change of liquid a cytopathic effect should be apparent; if 50-60% of the
el |l sheet is perforated, the flasks are frozen. j) After the above

| asks have been thawed, 1 m of thisabkfideel may be taken and transferred
nto a new 75 cm flask as descri bed above, in order to carry out a new cell
passage of the SIRS VR-2332 virus. The above procedure was carried out 12

—— —
T

times in all at 31[err]C. The 12th passage of the virus cultivated at
3l[err]C vvasVI d the 3 Master. eed \/ rus" for the vaccine production. The
¢ol d adapt ed™v VS See 3 RAIZ€R3€ r e of about 10[err] to
dbout 10[err TCID[err] per mII|I|tre was adm ni stered intranasally and

nt r armuscul atig invendion redates gpdhe mepatationcand cbaractenisatian oke Ak ni st er ed
y intranasal and intranmuscular route to ordinary pigs as a control. The

i gs i nocul adgahtwvhitht imémixist mwysedreswineudiseaseching poocesses Ror gyowings af t er
ei ng exposed to the ATCC- VR2332 virus (titre: 10[err]

the viral agent, processes for attenuating the virus and for producing a

oo o=

vaccine.
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TCI'Dierr] per nillilitre). The col d-adapted virus ca REPCACEMENS dgNgh T any
conpati bl e, conventi onal phar maceutical carrier t grted= 1 t he:
vacci ne preparation was adm ni stered by intranasal agdjin rﬁgguscula
route, other preparations may of course _bel envi saged or f)é?%n
skilled in the art it is naturally obvious that vari npdi ficationp y
be made to the growh conditions and various net hods}nmay be used for

At t enuati ng the Sl RSVERAL 4CRNICASSASIATED HITH MYSTERY SY SEine ]
forrmul ations. Al these nodifications are included in-the invention.

16- daim L HOERed Glof TEMELL N e I ESLILIUA of TR YREFS2.
Characterised in that it conprises passages of the virus in a nonkey cel
i ne at about a@enRY% FFIFEEA I thelMyRkeBgcavRe thbsea8al' t#RG virus in a
monkey cel | | i rdasaboritgdwigg ri€, wethods RHHCLECeRELOIAGNEnEOVEAEM 1,
fgaracterlsed In that the passages, are carried out in a nonkey cell line in
Pr

i nt enance mARAGARLIPAYFHRDrRSEHERE serum at a pH of about 7.6. 3.

ocess according to claiml or 2, characterised in that the passage at

bout 34-37[e§4§|&‘%_’€b&@6ri ed out twenty-five tines and the passage at
[err]Cis c T twelve tinmes. 4. Process according to one of
laims 1 to 3, characterised in that the nonkey

Recently, an apparently new swine disease causing
heavy losses in breeding herds has appeared in the
United States and in certain regions of Canada -

O (D))

(Keffaber, K.K., "Reproductive Failure of Unknown
Etiology", BAmerican Association of Swine Practitioners
Newsletter, 1:109 (1989)). A similar disease has also
been reported in certain regions of Germany, in the
Netherlands and also in the United Kingdom and Spain
(Wensvoort, G. et al., "Blue Ear Disease of Pigs", Vet.
Rec., 128:574 (1991)). The most prominent clinical
symptom of the disease is the farrowing of dead or
sickly piglets, with some healthy-appearing piglets
subsequently faring poorly or developing impaired
breathing, CNS symptoms and dying. In some affected
herds, up to seventy-five percent of all piglets may be
lost. The economic consequences of the disease,
accordingly, are devastating. It has been called
"mystery swine disease", Swine Infertility and
Respiratory Syndrome (SIRS), "blue ear disease", and
“Porcine Reproductive and Respiratory Syndrome".

SIRS is an apparently infectious disease,
characterized by reproductive failure, respiratory
disease and variable clinical signs'including anorexia,
fever, dyspnea and mild neurological signs. The disease
affects all types of swine production facilities, and
may be among the most costly of diseases affecting the
swine industry today (Polson, D.P. et al "Financial '
Implications of Mystery Swine Disease", Proceedings,
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ell line is MA- 104. 5. Process according to claim4, characterised in
hat- t he passages are carried out within CJerr]. 6. VaCCI ne
onposition which may be prepared according to one ofp~

)se of the vaccine conposition according to claimb6

harmaceuti cal conposition for inmmunising pigs againpt cess
or culturing and isolating the SIRS virus, charactefig 3#3 that t e i rus
s inocul ated on a conplete or partial sheet of mon 14 AUGn1%9Re

resence oé!a, sui tabl e growt h nedi um and t he i nocul el |_sheet

ncubat ed =@ Bdut 34 to 37[err]C until a cytopathi

1. Process for attenuating the SIRS virus, ATCC VR2332 characterlsed in
that it comprises passages of the virus in a monkey cell line at about 34to 37°C and
then passages of the resulting virus in a monkey cell line at about 31°C.

2. Process according to claim 1, characterised in that the passages are carried
.out in a monkey cell line in maintenance medium in the presence of serum at a pH
of about 7.6.

3. Process according to claim 1 or 2, characterised in that the passage at about
34-37°C is carried out twenty-five times and the passage at 31°C is carried out

twelve times.

4. Process according to one of claims 1 to 3, characterised in that the monkey
cell line is MA-104.

5. Process according to claim 4, characterised in that the passages are carried
out within CO,.

6. Vaccine composition which may be prepared according to one of claims 1
to 5.

7. Use of the vaccine composition according to claim 6 for preparing a

‘pharmaceutical composition for immunising pigs against SIRS.

8. Process for culturing and isolating the SIRS virus, characterised in that the
virus is inoculated on a complete or partial sheet of monkey cells in the presence of a
suitable growth ﬁ‘xedium and the inoculated cell sheet is incubated at about 34 to
37°C until a cytopathic effect is observed.
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