-1 MONOPARAMUNITY INDUCERS BASED ON ATTENUATED
RABBIT MYXOMA VIRUSES The invention relates to monoparamunity
inducers based 5 on paramunizing virusgs or viral components, charac-
terized in that the viruses or viral components are derived from an
attenuated rabbit myxomavirus strain, to a method for producing the

especially that of mammals andBifdS ¥ indb8eESER antigen-specific and an
antigen-nonspecific part. Both parts of the immune system are linked 15

together apdmaregyeniteragiwith.ong another, Hhe antigen-speciiic . 4
mechanisms are responsible for building up immunity, and the

> anfifen ABhSPECHIE ARS reSpoHSiBR fdPbuildingdp piareRfpts, charac-
Parzeminityd refers toithe stateeof aivellsegulated and-aptimaly2hents are
fungllonipgaonspaeiis defepee syslelinked a8 rapIENEIoNNG e g,
time-limited, incre sefd protection from a large numbet of different™
pathBgéhsMSmitihs “Siid GHEFHEXIRS TS BasiORFRRE AEVBIbpIeATERCETS
- pamdurtity darbeforbistoticatend fasctiomdl reasens s25 the nonselective
10 and conditionally selective paraspecific defense mechanisms which are
oId,If{l%m then CEJCI;I Ieo g&gtic Vigrvr\l/po(i_:pt and are calleé?ﬁprimiti_ve. The
paraspecific actHiities 6f thé TRHiEn-nSRpetific S5 imMaadSysteMeaRboPed
"inRABIMATIIRD sysRARYIAEILdY noRbalectivelprometive dlememsisudhi rds,
as ffacexarsplearfowign gateripsongymingeiganelies: agd nconsditionaly  ; ¢
selgctive protective %1 Dts %Lich asy for example, micro- and :
me%?:ropvchages, 2 I%?i:h?er | e 1mmune ' system are linked
15 together and moreover interact with one another. The
antigen-specific mechanisms are responsible for
building up immunity, and the antigen-nonspecific are
responsible for building wup paramunity. Paramunity
refers to the state of a well regulated and optimally
20 functioning nonspecific defense system linked to a
rapidly developing, time-limited, increased protection
from a large number of different pathbgens, antigens
and other noxae. The basis for the development of
paramunity are, for historical and functional reasons,
25  the nonselective and conditicnally selective
paraspecific defense wechanisms which are old from the

phylogenetic viewpoint and are called primitive.

The paraspecific activities of the antigen-nonspecific
30 immune system (also: “innate immune system”) include
nonselective protective elements such as, for example,
foreign material-consuming organelles, and
conditionally selective protective elements such as,
for example, micro- and macrophages, natural killer
35 cells, dendritic cells and scliuble factors such as
cytokines, which show pathogen-nonspecific or antigen-

nonspecific reactions according to their origin.



35 cells, dendritic cells and soluble factors such as cytokines, which show
pathogen-nonspecific or antigen- nonspecific reactions according to their
origin. - 2 Paraspecific activities are to be observed in the relevant

organism immediately after antigen contact;; whereas the effects of the
antigen-specific immune system appear only after days or weeks. 5 In the
mol%géaﬁ%ﬁpﬁ/e&b hizeddif& fofnis® e R &ddifiGnalifgaifedaieiedy ifn  the
ordﬁﬁﬂcﬁb’@i@tupomﬁi@defmmm?gamuﬁe naxae ghich gdasact
not.yeé beer possible torelimingte ard hayg anfigenig 10 Q#%%q@%% Themune

benefits of paramunization i.e. the paraspecific activities of the immune
sys?é’ﬁ%&“ﬁr%%ﬁ?l%%‘ﬁ(isoannf tﬁé%%g ﬁ%yp%t@ﬁt W& Become increasingly

Sclear 15 since its development (Anton Mayr, "Paramunisierung: Empirie

odeJrrWissﬁascmafEeBiqh.ibﬁﬁgyedwgga?@i@%é%ﬁﬁﬂe 1%%}1?@3 : ilripe is
par ific. defenses make it, possible %)rt € organism to defend itse
imn%eag%%ejf?%%ffggnfro%?éﬁlo%éwitﬁ%eﬁi X/arié& of?&fg]ﬁj?] 2§%atgilﬁéll%fi up
infethiB G éﬁnd&%%%&in%sfaﬁﬁﬁfﬁ&nﬁ@mt‘enﬁbgemegushm;@t has
arerciaseyisterantions pewvesriive paraspeeifie.and the gpegiieadivitieseni ¢
10 Of t{gg&g}g}g@e@/stem, with 25 the flow of information usually proceeding
from thé initially reacting paraspecific part to the specific part, with a later
onset, of the immune system (e.g. with antigen mediation) . In t_he event
of iffeeticpenwith tparticdlarnyavientent ipathdgens, the pargapeciig:#specific
defﬁ&%@%@ﬁf@_@'&?@'?%e @lﬂlﬁdﬁéh'swwoﬁrth%yg&?ﬂtgxis and
SpﬁﬁﬂQHQB?””Q% %¥e§%%'%3t have become increasingly clear
15 since its develcpment (Anton Mayr, “Paramunisierung:
Empirie oder Wissenschaft”, Biocl. Med. edition 26(6):
256-261, 1997). The paraspecific defenses make it
possible for the organism to defend itself immediately
on confrontation with a wide variety of foreign
20 materials, infectious pathogens, toxins and transformed

endogenous cellg.

There are close interactions between the paraspecific
and the specific activities of the immune system, with

25 the flow of information usually proceeding from the
initially reacting paraspecific part to the specific
part, with a later onset, of the immune system (e.qg.
with antigen mediation). In the event of infections
with particularly virulent pathogens, the paraspecific

30 defenses of the organism are able in this way to cover
the time until specific immunity develops (e.q.
antibodies, immune cells).

The paraspecific immune defenses are a physiological
35 process and can be defined as “primary control” in the
confrontation with the environment. They are
indispensable not only for lower organisms but in
particular also for the more highly developed and
highly developed vertebrates. Primary  congenital
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antibodies, immune cells). The paraspecific immune defenses are a
physiological 35 process and can be defined as "primary control” in the
confrontation with the environment. They are indispensable not only for

lower organisms but in particular also fo# the more highly developed and

hig?l eveloped vertebrates. Primary congenital - 3 defects in this _

bio o%'ceéf "RfeHie Fbferk IRl hﬂi‘%@ﬁ’iﬁﬁ SHY&TGITR. ARAckarfpléife-
whichiraay e in@ntichictlis theti€hedidk: Stewbaimpk-#ligashisyndrome” be
in enansydich is ahpgacterizad: By granuloayls o defigits;and s syndromer

dysfunct'&%s of natural killelg cells (NK _cells) and in maqst cases leads to

the' death of tHe- patieht by tonpletioni b IRE 1 BIVERT of fS, TRE anulocyte
cortiticrT bt aramanityis charsctenfeddy ama toirdredsttrate ofells (NK
phagacyiosisaar in@ﬁeaaesiaf@ntzimsef the §B@tf@?l@z‘%§”'@é§1@-ﬁt9%f the
cytotaxici K _cells) and increas ctivity of other lym eticular

celts %%}?(et('s\g%ect%gg?hegtré?g reciefag'glgf éé%%u%? ac%/[toﬁce){s}" fich have
stimulating and/or inhibiting 15 effects (e.g. via repressor mechanisms)
bottiwith thexetulan elementsancuiiione arpthehakhis closebedinked  an
ang stepwise. res ing,hiolggi .Qf paramunity with. it varigus .
acgé% tor, effectorE %r?‘(% targetE%gé%g %%\gi{%? %éhal-%?ané’r%l ﬁr?& %{c/ta'ok%rgg C|:s1;-' ton
20 Hore SVt thatBGQHF RoRRECte§ T3 theRsthigrafanF Heprsis ity (NK
systembssit tmmepnecseatss@miinmﬁanttgonslﬂuemhﬁ:thelmph_or_eticular
comgnicatinn, interaciion.and; regulafionnefwork, 2a FaramenifiLis. 5 1 ar

otVAtah 3151 oAl LAl elehidis oF U baraSpeHitc GRrt GFihe HiMiERatLAS
sy@tégects {(e.g. via repressor mechanisms) both with the
cellular elements and with one another. This closely
linked and stepwise responding biclogical system of
paramunity with itg wvarious acceptor, effector and

target cells and the signal-transmitting cytokines is

moreover thorocughly connected to the hormonal and
nervous systems., It thus represents an important
constituent of the communication, interaction and

regulation network.

Paramunity 1is induced by paramunization. By this is
meant the pharmacological activation of the cellular
elements of the paraspecific part of the immune system
and the producticn, associated therewith, of cytockines,
with the aim co¢f eliminating dysfunctions, rapidly
increasing the non-pathogen- and non-antigen-specific
protection of an individual (optimal bicregulation),
eliminating an immunosuppression or immunodeficiency
which has arisen from the consequences of stress or
otherwise (e.g. pharmacolcgically), repairing deficits
and/or acting as regulator between the immune, hormonal
and nervous gsystems. This means that certain
nonspecific endogenous defense processes can be
increased, supplemented or else depressed, depending on
the type of paramunization and the responsiveness, such



and the production, associated therewith, of cytokines, with the aim of
eliminating dysfunctions, rapidly 30 increasing the non-pathogen- and
non-antigen-specific protection of an individual (optimal bioregulation),
eliminating an immunosuppression or #mmunodeficiency which has arisen
from the consequences of stress or otherwise (e.g. pharmacologically),
repaffing FicRE 38R or RGNy lief uRitatbsweEn the imaubent .
hormonal and nervous systems. This means that certain nonspecific
endogeaqus de(enssaracesses,can e ingigased, supplemented orelse
depressed, depending on the type of paramunization nd the

resPOivenBEE Such-£ 743 ¥8r exSMbIEXRE heath staliirsiinegagient. and

5 Paraffuriydnducerbase used ferthegardmmizationanse plusi meals. The

10

ceriain ghifenia:) harmigssnessandaetlicacy Jbus. AHEIOA AP o per o
mmunosﬂgmﬁar%z The LJ[oaram%%%y inducer per se is not compara%ljé !
either t5 an-amibody or 16 atheNitaCah anBBioB e bAtahih bF -hofiricHein or
OnhtheBeRgary Gractiigtes by trstepwise tmestiahisat te payaspecificepwise
:nmw&ell aystem, %@?‘?H_Fa]s%é?réﬁ:@f§Hffi§¥%ﬂﬂ¥lé‘gg@é%%{%ﬁ!'”?c§ aE%at the
umeral defense.mechanisms. The,paramunity inducer in this case has

bot arggl?lgtingsgrfl %gﬁéﬁﬁﬁg%ffe&%%a{thﬁ%mlﬁ%lJd‘é%eaiﬁes?nd humoral
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PargEMNERE BropeHliesAl€ase mediators which in turn mobilize
effector cells. The latter finally switch on the

regulatory mechanisms of the paraspecific defenses.

Multiple paramunity inducers based on combinations of
two more poxvirus components derived from different
poxvirus strains with paramunizing properties are
described in European patent EP 0 669 133 B1.

The present invention is based on the paramunizing
properties of attenuated myxomaviruses and/or their

viral constituents.

Artenuation refers to the modificarion of the

properties of an infectious pathogen which 1lead to
weakening of the pathogen (“attenuate” = weaken,
mitigate) . Alterations in infectious pathogens

frequently occur spontaneocusly in nature, it being
possible for the timespans to extend over many
centuries. |

The ability of infectious pathogens to change in order
to adapt to environmental changes can be utilized

experimentally, and the timespan necessary for
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described in European patent EP 0 669 133 BI. .25 The present invention

is based on the paramunizing properties of attenuated myxomaviruses
and/or their viral constituents. Attenuation refers to the modification of the

30 properties of an infectious pathogen @hich lead to weakening of the
pathogen ("attenuate" = weaken, mitigate). Alterations in infectious
paffiogendaféGiRertfibcEEr SFGRARSEISHY inShatie RSt DORSHIRIG by
theltimgspansntopaxderdieverinany 3xacentides Thesakility of nfeeliaus: 1 on
paifiogens,lo.hangg. inqreey o adapt [a,eaviroRmentaLeANges ¢ga hgi on

utilized experimentally, and the timespan necessary for 5 attenuation can
be tRASHEHR SABrENER ot @NTHIE DY AT teRA TAESREY in CEEGR TS -

host systems. Attenuation has been utilized to date to obtain avirulent

inoglation-strains and harmess @@@é@un%m%@és 3AURAUALIOD e and

normally leads to loss of virulence and contaﬁlousness reduction in the

imRRIZATG BHBATRS aRd teehoStande, G to-SHHll thaRgesARIRE Tt e
pathgentgenoniewith thevgeurreaceiof deletions 1D peiferabsin the Tthe

terpinalsgaions gEhRieds ugually paradlel ipereasedn te par@MUNIZIBg ions,
aCtIVItI%S of h modlfledlpatr’g)gen In ?re cases, an a %nuatlon ma)ql all
esﬁeual?y W P{ 95 experlmer%afla?t enbation Bly genetic manlpula ions Y
is B&smMpted, sl ead s arindregs@araaidddmce angivities of the
coagiofisaase ddyxaraaviruses are the pathogens of myxomatosis, a 20
contagious systemic viral disease of wild and domestic

In rare cases, an attenuation may, especially when an

experimental attenuation by genetic manipulations 1is

attempted, aizo lead to an increase in the wvirulence

and contaglcousness.

Myxomaviruses are the pathogens of myxomatosis, a
contagious systemic viral disease of wild and domestic
rabbits which progresses in cycles and is characterized
by generalized, in some cases hemorrhagic subcutaneocus
edemas on the head and over the entire body, with
preference for the anal region, the vulva and the tube,
unlike any other infectious disease. Intrcduction of
myxomatogis into a country previously free of the
disease results in rapid and fatal progression. After
the wvirus has become endemic, the character of the
disease changes until the infections are clinically
inapparent (Mayr A.: Medizinische Mikrobiclecgie,
Infections- und Seuchenlehre, 7th edition, Enke-Verlag,
Stuttgart, 2002).

The diseace 1is widespread among American cottontail
rabbits of the genus Sylvilagus which  occupy
exclusively the New World. These wild rabbits form the
only natural reservoir of the disease. The infection
takes a mild form in them. By contrast, the disease has

an almost 100% mortality in Eurcopean wild and domestic
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rabbits which progresses in cycles and is characterized by generalized, in
some cases hemorrhagic subcutaneous edemas on the head and over
the entire body, with preference for the anal region, the vulva and the
tube, 25 unlike any other infectious diseése. Introduction of myxomatosis
into a country previously free of the disease results in rapid and fatal

progiEsEiss. After theNirusI i Fecome BhBdRt the clidtacier ki also
diseaseichangesiuntil.the irfectionslare clinieally:30 indppareptMayrek: is
Medgizginisghe. Mikrobiologie, Infections- and Seuchenlehre, 7th edition,
Enke-Verlag, Stuttgart, 2002). The disease is widespread among

American cottontail 35 rabbits of the genus Sylvilagus which occupy
exdusivelyabaNely Workl: Thesagdld rafbits-foem thexomgvatural  (genus

resepi-oiibesisease. Thednfecion takes el formyin themy By 1 | the
contrast, th%giSfase has an allmost 10(};%) martality in Euroglean}dv\;ild anqrj "
domestic 6 raBbiiLngf: e ggﬁlug Or%&olabn&sr,m& ar8 RS ik aIE@B 1ts

in Agsiralig, WivaIPBRAPatitsgee s lintradidcedis d hadakirabhodieaegees!, 2
thefsyxomadrISi(@RBUSL hepnipoywEys) has Aarrwdmitsdogengrab been
the,yltus feplicaigs anly In American caffentall abhis andin Eyronean, ;g
domeéstic an wil S. Qwever, a Tew intections In European wi d

hare? HavBaaiSo BREnAREGIsE fed AR Sts at transmission to other

species and to humans had negative results. The present invention is

basegon e object of; praviding novelmopgparamunity indycers.for, . ¢
human 15 medicine and veterinary medicine. A further object of the

pré2ERYiHvERTon R provideRwRaRaEYo ty  inducers for human

medicine and veterinary medicine. A further object of
the present invention is to provide a method for
producing such monoparamunitcy inducers. It is
additicnally an object of the present invention to
provide pharmaceutical compositions for use as

medicaments based on monoparamunity inducers.

Accordingliy, the present invention relates to
monoparamunity inducers based on paramunizing viruses
or viral components, characterized in that the viruses
or viral components are derived from an attenuated
rabbit myxomavirus gtrain. The viral components
preferably include paramunizing viral envelopes or
aberrant forms of wviral envelopezs of an attenuated
myxomavirus strain. Preferred strains having the
paramunizing properties of the invention are the
strains M-2, M-7, Lausanne, Aust/Uriarra/Verg-86/1. The
gtrains M-7, Lausanne, Aust/Uriarra/Verg-86/1 are also
suitable for producing live vaccines because they have
undergone only partial attenuation of their virulence
in order to have an adequate immunizing effect.

A monoparamunity inducer based on the myxomavirus
strain M-2 is particularly preferred. An attenuated
myxomavirus strain produced by the method of the



producing such monoparamunity inducers. it is additionally an object of
the present invention to provide pharmaceutical compositions for use as
20 medicaments based on monoparamunity inducers. Accordingly, the
present invention relates to monoparamunity inducers based on

paramunizing viruses or.viral components, characterized in that the
virdgeEss 68{}ira %8%%%3%3 %‘?&p dé fiom BASiBRGRefsaAG L Fed at

my&oemadirps straipr Theirdivomponénts Beddrablylatiudetory Service

pzrm;tmzipg \d@{@f\igelogfg, .0[2@9@'@[@@,3 fqtyg@élqggli@ﬁ%ﬂggesf@é 88zrch,

attepuated _my virus_ strain. Preferred strains having the

A IREAE peOTSS 3 fie PheAToTHiAne Shbins MSUFEs, (ECACC)
5 Lafsahneb Wiy UHara/setd86/1URAS estralfsigdhmansanne the deposit

Austidparral/erg-866t are also suitable for producing live vaccines

because they have undergone only partial attenuation of their virulence

35 in order to have an adequate immunizing effect. A monoparamunity

indGBEr BASERN Gt B AyXERRTIrdS Stedf M2 ispaitiéiary prefeREeINg1ng

atteruaied renyxeamayiruseitaie produeed by the maihogcaidheated rabbit
inv ggi{%. ihed hetreinafter ha n ited pository. Qf.

Lo theﬁl ublicglﬁggjf%eLab%%%?y}%ervi?éB %H@?%ent@%g%%%ied ggl%lally
MiGFEBING & Esarth® EdRpEART0IIEGIR of BRfFHSEelt EfftdfesOf 2
(ECGABKR) L5 SatistirgaWilishireshited iingdont with the depogiememafierzed

0312480 dhgsigvention fugther jelates toa method for prodygingr o3 to &

mono ar.amunig/ indetﬁerssg,%sed on an attenuated rabliﬁI 10 myxomavirus
0S¢, ini

stréin: For s purp = Myxoma&virusSs dre Eotated foRTinfectdth 1 ch
15 tissprrofid Fapsipiypiadysuffeding renva gererafized: as, for example,

cell cultures, incubated chicken eggs or else
experimental animals. It is possible in particular to
use cells of the natural host or of a species closely
related to the host for the adaptation. Examples of

20 suitable permissive cell systems for myxomaviruses are
chick embryo fibroblasts (CEF) as well as cell cultures
produced from rabbit kidneys or testes.

It is preferred according to the invention to adapt the
25 isolated myxomavirus to the choricallantoic wmembrane

{CAM) of incubated chicken eggs over one or more

passages, preferably over 2 to 6 ©pasgsages, and

particularly preferably over 3 passages. For this

adaptation, the isolated wviruses are inoculated onto
30 the CAM and replicated by passaging on the CAM.

The myxomaviruges are preferably initially isolated
from infected tissue by replication in a permissive
cell system. For this purpose it 1s possible to
35 inoculate a permissive cell system for example with
infected tissue homogenate obtained by disruption.
Subsequently, the viruses obtained by the initial
replication are either adapted further to the same

permissive cell system, which was already used for the
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myxomatosis. The virus is subsequently adapted to a permissive cell

system, i.e. to a cell material which 15 permits replication of the virus,

such as, for example, cell cultures, incubated chicken eggs or else

experimental animals. It is possible in"patticular to use cells of the natural
. [ ion.

host oréf a.speciesg clogglgtf%%t_ed %outh host for the adaptatio

AMpIEs of 20’ suitablé permissive celf sY&tEmE Br homaviriSes argystem

Examp ' /
chieR eHibRfo fibrédRdsts {CEFYPAs et asicelizuttareshprothrredfronmissive
rabbit Kidneys ostesteedt inprefarradaceosding i-the dnyentign tOi@@@lﬁfat ion
the: 251 mavirus to the_chogioallantoic membrane, (CAM) o

incy atesg)icaﬁgz%é[%%ggs or\t/rglrlgﬁe of) rﬁ%#ee%%%%‘afgesrfz\p’?{é?g?a‘ﬁé 89& ™ ot rom

6 pRRSEGESAndt pERIEIarf Fefeldsy 8VEA3 ph¥sagespForffigon  in  a
adapetatds thedsolaied virysesarednacuiaing opte 301the LAM@E o the
repli .passaging o ..Lhe myxomaviruses are preferably. . .

ini%iiﬁs%%le%%?r% rlir%ec?tseg?jgttl;s%g t%? reﬁ%ﬁ%@ﬁ i appaéﬁr%?ié\?e' cZﬁIyltlal

sysStEmEBBHis pdipBse it ROPGLHNE to S ino&dlste SPEIATSSNE SRS by
systemiforexample avith tinfectefMissife homagenatel obthingddy eggs ang

disgdption Rufsequently s theyjruses optained by the infial rgplicatign ...
are elth% adapted further to the same _permissive cell system, which was
31 167 DR B R0 67 BRKe, Tt peRIERe ColRSSRARES

alreéldfytused
is UstdrAdEpRtbAxiThevRiS IR sdivevpermissive dell systemtypesible
Wh&hﬂéﬂﬁtlﬁ?ﬁ@f S{ﬁef iﬁ@lég[i@hés @@i@ﬁ%ﬂl{;%@[ﬁi@fﬁew incubated
myxomayiruses from.5 infected tissue are isola replication.in a
peyrgfgr%és(%é%e %%gte%gnggé%bcs:gqfdu'elﬁﬁ/n%a%?egc? ?o¥thaé %%Frﬁ%%%'cell
system by further passages. Initial

The actual attenuation then takes place by long-term

passages on one or more permissive cell cultures, until
an attenuation or the desired degree of attenuation of
the virus is reached. It is possible for this purpose
firstly to test various permissive cell systems for
replication of the virus and subsequently to select one
or more cell systems in which the highest infectious
titers are reached for further passages. Both primary
and secondary cell cultures as well as permanent and
continucus cell lines are suitable for attenuation by
long-term passages. Thus, attenuation can take place by
replication in primary or secondary chick embryo
fibroblast (CEF) cultures or in cultures of permanent
CEF cells.

Preferred according to the invention for attenuaticn of
the myxomavirus is tc passage or replicate the virus in
a permanent cell culture, in particular a Vero cell
culture, preferably over 80 to 150 passages and
particulariy preferably over 120 passages,
Alternatively or additionally, the virus is passaged
according to the invention on a binary permanent cell
line, in which case AVIVER cells are preferably used.
These cells or cell culture has been obtained by cell
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culturing and isolation of the myxomaviruses by replication on the CAM of
incubated chicken eggs and 10 subsequent adaptation of the virus on the
CAM over further passages, preferably over a further 2 passages, is
particularly preferred. However, it is also%possible alternatively to use the
allanotaic fluid of incubated chicken eggs for the culturing and/or

adaptafion TBSFHE SRuS dtenuaHoR thentthkesbbes by Ids§iermand Vero
passagesondimey mosd permiBsive ced crlfuiesaunitituan ateBualionioh of

thewdsiraddagpeecnf atenuation, of i yius sseaghag Lis Ressible for ..o
ose. 20 firstly to test various permissive cell systems for

this urp : .
rep‘ﬁ%gtléeﬁf B8Pthe VIRRSARFSThsedtiently t& L81BEt o0& S5t mbFe cdipro  cell
systedsUr edhich theehighéstinésctioasdtitetshane reached ferfugher into  a

passages,Boiaimary agdisecandary.cel Caﬁwesféﬁbdﬁi%éﬁé’&rm@%%in

[ i ' for attenuation long-term
and Zg)fcog%l_ﬁgous cellrlln% are suitable ) g

y
passages. Thue, attentation can take pACSBY Seplichio AFSmHRERAS Over
secdhdafy cickeembaas fibrcitabt (GEF). culfuaes or ralfereddff over 25
persaRetecEF cells. 30 Preferred according to the invention for
attenuation of the myxomavirus is to passage or replicate the virus in a
permanent cell culture, in particular a Vero cell culture, preferably over 80

to TH¢ pa’E4GEsianGds ParieHraHy Brefer &5y oveRaRo pussaéditionally

Alterplivelymradditenallfnthendmns istpassaged cacceigingtptie Furcher

invepfien on.a; biparypermangnt el ine, in. which gase AVIVER gells are

prege%bl used. These cells or cell gultﬁ%%as%een}gbtaﬁngg b‘y?c%ff% Ovér
urtier passages in Vero monkey kidney Tcells, in

particular over 100 to 200 passages.

A particularly preferred further method step is
additional inactivation of the attenuated myxomavirus.
Inactivation can take place by chemical treatment,
irradiation, the action of heat or pH, in particular by
a chemical treatment with beta-propioclactone. Treatment
of the attenuated myxomaviruses with beta-propiolactone
increases the paraspecific activities further, while
the immunizing properties which are still present where

appropriate after the attenuation are lost.

A particularly preferred embodiment of the method of
the invention includes the following steps:

- isclation of myxomaviruses from the infected
tissue of a rabbit suffering typically from generalized
myxomatosis by replication on the choricallantoic
membrane (CAM) of incubated chicken eggs and subseguent
adaptation of the virus to the CAM over a further
Z passages;

- attenuation of the isolated viruses by
passaging in Vero cell cultures, preferably over 120
passages;

- transfer of the viruses into a binary AVIVER
cell culture, where the AVIVER cells have been obtained



fusion between chick embryo fibroblasts (CEF) and Vero monkey kidney
cells. For the myxomavirus attenuation of the invention, the isolated and
adapted viruses are preferably passaged in a first step in Vero cell 5
cultures, the viruses are then transferred into a binary AVIVER cell

culture and replicated therein preferably qver 10 to 50 passages, in
parﬁﬁ ulgregvier 0t 3b E%%ggégﬁ a‘ﬁ% tic%?ﬁ?@yﬁefgﬁb?fgﬁ%éﬁ% (CEF)
pas¥ages’ 90T hatenviatsd dmpronerirls carethén beweitiomally of the

replicated over fuithies agenuationipassages, Eurthey replicaion pithe. .11
viruses pref akes place over further passages in Vero monkey
Upe %5&%@1

kidney célls, n particular over 100 to 200 passages. A particularly
5 preferred furth@rRfstAYE 3te p-s2BadiGsnal inddiwativrruthesatienomated Vero

myxemagyusk ldaetvaten tan take pi@iﬂli)é%%iﬁaldteaﬁmémv@?uses by
irragliatiop). the action of heat.or pH, in particular by a r}?mlc@ treatmentI_3115
. : . ’

with beta-propiolactone. Treatme ot the attenuated my%omav?ﬁj%es Wit
beBH5OBofttEn & VRcrea8aY the- BArRpEEHF AL Hvities further, while the
imraodizimgtpropedtieg which are still present where 25 appropriate after

10 the attenuation aie ot particuiarly prelerted SbAdMEN Ol +ces by
method of the mvenﬂgpélncludes the following steps: - isofation o

myXSmAvIFGSEs froft fHe infBEEA ™ BE TRIGE BF & PRSIt sulidhiy tySiEaRF ment
frofrgerrasized mykemawsisspeeplitation ecthevdhorioa)lanteicile the

mefnane £CAM) of incyhated ehickerseggs and spbsequent adaptation .,
of th%:virusé[g{he CAI\é oyera further 2 passages; 35 - attenuation of the

15 isolated I\}li%usesof)ly ar

Attenuation by long-term passaging is usually concluded
by 3 to 5 plague end dilutions. After various clones
have been obtained and tested, the clones selected for
further replication are those with which the highest
20 infectious titers are achieved and with which a high
paramunizing activity - e.g. in the VSV challenge test
in the baby mouse - are detected. This procedure is
intended to ensure in particular that genetically
unifeorm virus material is provided for further use.
25
The term “attenuation” as used in connection with this
invention refers to the experimental modification of
the originally wvirulent myxomavirus into the modified
form, with a simultanecus increase in the paramunizing
30 properties. The attenuation is detectable through one
or more of the following properties:
- reduction or weakening or loss of virulence for
European domestic and wild rabbits (genus Oryctolagus
caniculus csp.),
35 - weakening or loss of contagiousness,
- restriction of the host range in cell cultures,'
- alteration of the immunizing properties
- acquisition of paramunizing, short-term protective
activities.



5

passaging in Vero cell cultures, preferably over 120 passages; - transfer

of the viruses into a binary AVIVER cell culture, where the AVIVER cells

have been obtained 10 by cell fusion between chick embryo fibroblasts

(CEF) and Vero monkey kidney cells; and attenuation of the virus in this

cell culture over 10 to 50, preferably 25, passages, 5 - subsequent

trarfSfer BF HRARISIBACK Bt VErddmbRkegkidielcaesls aad repficationminal
of theyitusesdfy tuithempitenaationpassegeni theVeieeelasing degree
brefoa Bl QURGARI D PasaRgeR A0 OPIAIEIN LY PRCHEIN NS ceq
attenuated myxagmaviruses by tréatment ith e?a—pro,plo actqne,ﬁﬁls ‘
treadfineht RreaSing 3RS parhspRERCActivfiesIfhRE H@ Smmtnishg viral
propetiessstill present after the attenuation are lost. 15 Attenuation by
long-term passaging is usually concluded by 3 to 5 plaque end dilutions.

After variQus clones have been obtained and tested, the clones selected

for TORNSITEPRcatSH afe IHESRANHP I hIAth S RighBSI R feiduaiars ored
are@ehigved ahe withnéiches higly parsrromzing eetivity i eagnlin thectivity
VSY ghalienggdest indhe bakymoyse.- argp@tect@gf'_l'pis pggﬁedq@ggmpl e,

' [ [ ically uniform virus material is
10mte5:%2g tg gf%?t [ein partlgular that_genetically
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provided for &Y use“ 95 T8 tert atfEhationTas UREL M TonhEEfgRRCes
witlFtHis dnidtionirelfers e thy exgenriaatal modification of the originally
virulent myxomavirus into the modified

The present invention further relates to attenuated
myxomaviruses cbtainable Dby the methoed o©of the
invention, pharmaceutical compositions including the
attenuated myxomavirus or the myxomavirus mono-
paramunity inducer of the invention, and to the use of
the myxcmavirus monoparamunity inducers for activating
the paraspecific immune system in a mammal and to the
use of the attenuated wvirus for procducing &
corresponding medicament. '

Because of the surprising paramunizing properties, the
myxomavirus moncparamunity inducers of the invention
are suitable for the treatment and/or for the
prophylaxis of iImmune system dysfunctions, immuno-
suppression, immunodeficiency discrders, dJdysfunctions
of homeostasis Dbetween the hormonal, circulatory,
metabolic and nervous gsystems, threatened neonatal
infection, necplastic diseases, viral diseases,
bacterial diseases, therapy-resistant infectiocus factor
diseases, viral and bacterial mixed infections, chronic
manifestations of infectious processes, liver disorders
of various etiologies, chronic skin disorders, herpetic
diseases, chronic hepatitides, influenzal infections,

endotoxin damage.

The monoparamunity inducers of the invention are

generally harmless to the environment and effective in



form, with a simultaneous increase in the paramunizing 30 properties. The
attenuation is detectable through one or more of the following properties:
reduction or weakening or loss of virulence for European domestic and
wild rabbits (genus Oryctolagus caniculus<csp.), 35 - weakening or loss of
contgg@ussneesgé- r8§triction of the host range in cell cultures, - alteration

of thé IMmMURIZINg properias - abquisitisn of parambAEigy! Shofi@imas, for
protEetRER Attivitieymans  Anhstaratiordrmy leado sleletidnssin thesr  birds
terminad ragi@? offthe llrbé@mb aViryS gbg@@{neasﬁr: i@gg‘?%g&gsge%z in%fiz ards
attenyation is frequently observe e associated with.an inc

num%??ﬁc%] g@ﬂleti({%ﬁ%3 |5';1 e Viral Sdggﬁgme?ﬁe &8 bP AftenBaton Gt ariy
be chdikePaRd FTSniteRed iduritghr padayes by apprapriats suifatse

activity tests as known in the art (cf., for example, 10 US 6,805,870,

column 1 1e further yeferences citedtherei)r;%andb cloning. The
pres%}r?t iri/aé@rﬁigo%g%lﬁther r!(:“a ates to attenuated y3 ma%/ﬁgégsegﬁtainggle the

by tHE'KRARGEBY tite" A iAVendonSamasasicapesmpusiishsdnclading vity
the atteriuatedyinyxarmavicys ortheynyxemayEussneaacRaapnithe method
1 dnduger ef{he jnuentionand Ip Qeéﬁgﬂﬁ‘fg MEQAVIUS s ove safe for
monoparamunity inducers for activating the paraspecific iImmuné system
in a Wammnat an%ht% thBS58G8e of ﬁ?ecgﬁéﬁwuatgé%iru@%ﬁﬁﬁé@%% acf the
corraspemiG metkcanstuBecausesof thensurprising paramperizings of the
propgfiiesmdbe rayxMavigs monopaiaunity inducers ok the inveption ;. o
increase. The monoparamunity inducers of the invention
15 therefore have paramunizing, but no immunizing,
properties, making multiple and continuous use
poessible. These paramunizing properties of the rabbit
myxomavirus and of its paramunizing viral components
are surprising and were not predictable.
20
The term “paramunization” as used in connection with
this invention refers to the pharmacoclogical activation
cf the cellular elements of the paraspecific immune
system and the production or release, associated
25 therewith, of cytokines with the aim of eliminating
dysfunctions, rapidly increasing the non-pathogen- and
non-antigen-specific protection of an individual, and
having a regulatory effect between the immune,
hormonal, nervous and vascular systems. Paramunization
30 leads to the protected state of paramunity.

The term “paramunity” as used in connection with this
invention refers to the actively acquired state of an
optimally  regulated and functioning paraspecific
35 defense system, associated with a rapidly developing,
time-limited protection from a large number of
pathogens, antigens and other noxae. The phagocytosis
rate, the function of the NK cells (natural killer
cells) and the activity of other lymphoreticular cells
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25 are suitable for the treatment and/or for the prophylaxis of immune

system dysfunctions, immuno- suppression, immunodeficiency disorders,
dysfunctions. of homeostasis between the hormonal, circulatory,

metabolic and nervous systems, threateh&d neonatal 30 infection,

neo éa ic d&%% iral diseases, _bacterial diseases, therapy-resistant |
infegtic')sés' factor gls%\éges?%gﬁzndagaectgr% Riiked Midctions BhrofMe oIt cal
maR#éstatishs of infectious processes, liver disorders of various

etiologies, chronic skin disorders, herpetic 35 diseases, chronic

hepatitides,. influel g&g}{gﬂ , gq_gé)toxin,damage. Th . ,
monoparamunity i,rr]{i;ducers_ olft%?e invention are g'?esne?’é ?%ar%nl}esg%lﬂ?ecmon
envVirorthert hfid SREEMRFE R 2t gdnstof pakrmadeaidirir . nontoxic
mamadalssuchaswiot céxaimnple) mtwraisi hase Hd0gseetS, Pigsudding and
birds, anghalse for septiles such.ag, forgxample. lizards, snake

chelonians. Th?)%/ aére therefore particu%grz?yr% suita ?;O ér%%%sln%%f‘fnea%se and

and YEETRAN HelRTE T HB8itoR, HeEmdRBES aPiumBHANUSEr3 ST tha

invention display a very good paramunizing activity with high potency.

10 Theyeandae-grody me%wtmgn%%f{%g&%‘;@g%{%% ué‘l%ab'%fsth used
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manner aggn%reecs{:a %for use.in the me ation of the
myXomaviruses re&uc?e.s e rmuriidhg propetifistdithe mpctavirusss @
whifetheparapecifid@ivities sncrézsee®he monopatamunity mdlucersbbit
of the-taventipn Eetherefore have paaAMNIZIAG, DUPRIRNYYRIEND, strain,
propertiess my mglqéultl le_and continuous use_ possible. These
e o e gate and cthe

paramunizing propertie era

paldititizing e contisied®s areddpfsingandu@se nohgredietadte  of
paramunity in an organism, preferably in a mammal (e.g.
human) .

The term “myxomavirus” as used in connection with this
invention refers to the species of the myxomatosis
virus of the genus Leporipoxvirus. The myxomavirus
belongs to the subfamily of Chordopoxviridiae and to
the family of Poxviridae (poxviruses).

The term ‘“paramunizing viral components” as used 3in
connection with this invention includes a large number
of wiral structures derived from a myxomavirus having
paramunizing propertiesg, for example viable or
inactivated freshly isolated myxomaviruses, wviable or
inactivated recombinant myxomaviruses derived from
freshly isolated myxcmaviruses, viral envelopes, the
removed envelopes and cleavage products and aberrant
formse of these envelopes, individual native or
recombinant polypeptides or proteins, in particular
membrane and surface receptors which occur in freshly
isclated myxomaviruses or are recombinantly expressed
by a genetically modified myxomavirus or a part of its
genetic information.



20 The term "paramunization” as used in connection with this invention
refers to the pharmacological activation of the cellular elements of the
paraspecific immune system and the production or release, associated 25
therewith, of cytokines with the aim of-elirfhiinating dysfunctions, rapifdly
increasing the ngn-pathogen- and non-antigen-specific protection of an
indigi%%gﬁsan r%a?/Iian% asgéndﬂfélf&rzyeeff%%febe%ééﬁ ﬁ?eiirr?ﬁ?&ﬁ’é,ts with the
horfGRaRHervoles dReRIRRURISYStes iIPgramrmizalom 30 kadsmathe on
protelstedastaternfpasamunifoiiiedens "Rasarpunityi agMsedinus, strain
comggtioqwitﬁ&ggngwention refers to the ac_:t_lvely acquired state of an
optimally regulated and functioning paraspecific 35 defense system,

Sassociated with a rapidly developing, time-limited protection from a large

nuikérief patbbgens, ahtgerisiatd-atheraexae: d h@rphﬁgj@.%\l‘l%@ﬁ@% use
the functign of the NK.cells {naural killer cells) and.the activity of oth L :
ly horeticulalg%%lls 13 (e.g. der%%glﬁ%: cens é)r": raised 16 the EM o i
phydidigdital optimum. The term "paramunity inducer” as used in

connection 5 with this invention refers to a pyrogen-free, nontoxic

10 megigamentWhighisintended {9 e used jnymans and Qﬂé@%llﬁetﬁtic use
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genegate.and requlate endogenous defense and ptoteqtlve mechanisms
in tﬁég se€%1§e SEparamunizatioN I PR B rhyxorfsiter PI_ND“MYXO in
moREP&@munity inducer" as used in connection with this invention refers

to a medicament which is based on attenuated rabbit myxomaviruses or

an atienuate my% g?virust%train, pﬁc]lu ing th paramunizin%vira_l _

comp?))r?ents%andt% constituents ee?dgof Wchgch BroauNE e 8t with
myxomavirus —monoparamunity  inducer (PIND-MYXO) in
patients with low immune parameters (7 days after
PIND-MYXO administration).

Table 4 shows the effect of paramunization with
myxomavirus —monoparamunity  inducer (PIND-MYXO) in
patients with elevated immune parameters (7 days after
PIND-MYXO administration).

The invention is based on the surprising firnding that
attenuated rabbit myxomaviruses or their paramunizing
constituents are able to induce very good paramunizing
properties in a recipient organism which lead to the
protected state of paramunity. The basis for this
invention was the first successful attenuation of

rabbit myxomaviruses in cell cultures.

The monoparamunity inducers of the invention are
preferably ©based on lyophilized, attenuated and
inactivated rabbit myxomaviruses or their paramunizing
viral components. The attenuated myxomaviruses or their
viral components of the invention are preferably
derived from one wmyxomavirus strain or a plurality of
different attenuated myxomavirus strains. It is

preferred in this connection for the monoparamunity



paramunity in an organism, preferably in a mammal (e.g. human). The

term "myxomavirus" as used in connection with this 20 invention refers to

the species of the myxomatosis virus of the genus Leporipoxvirus. The
myxomavirus belongs to the subfamily af£Chordopoxviridiae and to the

family of Poxviridae (poxviruses). 25 The term "paramunizing viral
comipohieRes ais GEed-econEetivriwith this inventioddncluoles imlargens of
numbyes of ¥iralsteickiyes Aervad:Eons exayxQmayrug havipg ﬁar_amunizing
parq}mgnifingo%rogertiq:séfor example viable or inactivated freshly isolated
myxo%%wuses?v%%% or 30 inactivated recombinant myxomaviruses

derived from freshly isolated myxomaviruses, viral envelopes, the

sremoied envelepesiandgleaagesproduets andaberant formsithese such

envelopes; indivi ive qQr_re inant polypeptides.or. proteins, in
parﬁgc%arsgz I}rd;\eér%%?éﬁgédnd%ﬁrfa%%ﬁggespt%%rv)éﬁfé%l oc%ﬁrrnh% résitrﬁf}_tmn ot
isol EEYIFROREFAruSERIGIREE FECBMbNanty Exstessed By a Fendticaliyarly
modiee: Myxbaiaviras oe hiparhefitngedetcinferoiation, 14 ctablasidasing
4 surpmarize. the glinical r téjﬁ’\f&*hth%r@)f)é%@%‘é'ﬁusé‘}or_‘gﬁa@"}?‘#ﬂ%uai ,

inducer PIND-MYXO based on the attenuated myxomatosis cell culture

10yiru$ train® M3 REIMEns. 8 abld TUHARRIRE R APFesUIRTON  1MmuUnc-
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progiafdacticeusey ofwr;hfeqhyxbmvimﬁaenopﬁxmmu_rliﬂyénduoagequences of
PIND-MYXO - humans HO-Taplg ¢ shews theglinical resulis Q1) ang in

therapeutic yse of the myxomavirus monqparamunity inducer ,
PIN%%%I%(C;{:% }‘?lljaf?lfgnsfj'{egu atory effects B/etween the immune,

hormonal and vascular systems.

The invention is further based on gsuccessful
attenuation of a myxomavirus strain Dby passaging
through c¢ell cultures, with the +wvirulent and/or
immunizing properties of the myxomavirus strain being
reduced or lost. Additional' inactivation of the
myxomaviruses can moreover take place by irradiation,
the action of heat or pH, or, particularly preferably,
by a chemical treatment with beta-propioclactone. The
monoparamunity  inducers are based on attenuated,
lyvophilized myxomaviruses, with individual viral
components of a myxomavirus which are s=suitable for
inducing paramunizing activities in an organism also
being encompassed by the invention.

It is intended below to describe one embodiment of the
production method of the invention for monoparamunity
inducers based on an isolated and attenuated rabbit
myxomavirus strain wvia cell culture passaging. The
preduction method is moreover not restricted to this
preferred strain, but can be applied in the same way to
other rabbit myxomavirus strains. Also encompassed by
the present invention are recombinant forms of a
myxomavirus strain which have been produced by genetic

modification. Preference is given in this connection to



Table 3 shows the effect of paramunization with 15 myxomavirus
monoparamunity inducer (PIND-MYXO) in patients with low immune
parameters (7 days after PIND-MYXO administration). Table 4 shows the
effect of paramunization with 20 myxemniavirus monoparamunity inducer
(PIND-MYXO) in patients with elevated immune parameters (7 days after
PINER RS i ini SR VERS vt tiohiB Hased onthelsuiprisingr more
findgepthatt2b attemuateldaabbiemyx@mawkiuises or &@Haoarmagniz.iagtokine
consuepisae ablelodulucengnigaupaigminiae poRRliesn g, che

recipient organism whijch lead to the protected state of paramun
bas%O

foFtiiS iAVe At wAS e fePStddesshpatteRuAFESR 8D rabbiEh the

S myxsmeavitusespn eel cultae soThe hwonopacamusityrindepersiofiBé ng lost
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inventienare praferably: Basedan jyophilized, attenuated-and Jnactivated .
rabbit m}&/xomavwEsesPuor their paramunizing 35 viral Components. The
e

attentated myxSMaditusE8 OF the* vira Borh G BF thedRventibR aFe rons
prefetably . defives froanbaasnyxohaviresistraimuorcer pluralityof idiffeferttors

attenpated, my&wa\@@@ﬁtamﬂ; is gueferreghin &!ﬂﬁdcon&%éiprkg or thﬂgp-a,
monoparamunity 15 inducers of the invention to include combinations o
noparamunily 1o indugers ofthe inve

one or moré myxomavirus str a+§nﬁﬁnizing viral components.

5 The paramunizing properties induced in a mammal suc_h as, for

exarmple, aadiiintans, through adminigitatienolf mwIMavilUStated herein
monapRramily Indcer ate,paliguiady bengiglel OF SNRING e o
dysfunctions, for increasing the non-antigen-specific protection of an

indRARRE I rorBlffinatifig an MhEHESHopRESioREtimipended to be

regarded as restrictive. Slight modifications of these
parameters and modifications evident to the gkilled
worker and also leading to a preparation of attenuated
myxomaviruses are equally encompassed by thisg
invention.

A preferred embodiment of the present invention relates
te the successful attenuation of the myxomavirus strain
M-2. The myxomavirus sgtrain M-2 was isolated from
Buropean wild rabbits suffering from myxomatosis
(Herrlich A., Mayr A. and Munz E.: “Die Pocken’, 2nd
edition, Georg Thieme Verlag, Stuttgart, 1967). The
altered skin cells obtained from the subcutaneous
tissue of the diseased rabbit are, after digruption,
inoculated onto the choricalliantoic membrane (CAM) of
chicken eggs which have been incubated preferably for
10-12 days. The myxomaviruses are further replicated

and adapted over 2 to 6 passages, preferably over 2

passages, on the choriocallantoic membrane (CAM
passages; for method, see Herrlich A., Mayr A. and
Munz E.: ™“Die Pocken”, 2nd edition, Georg Thieme
Verlag, Stuttgart, 1967). The 2nd to 6th passage,

preferably the third CAM passage, serves as starting
material for the further attenuation of the myxomavirus

in cell cultures. The attenuation takes place after



deficiency which has arisen from the consequences of stress or in other
ways (e.g. pharmacological) and in order to have regulatory effects
between the immune, hormonal and vascular systems. 15 The invention
is further based on successful attenuatibi of a myxomavirus strain by
passaging through cell cultures, with the virulent and/or immunizin

propeRRETIIRE myREmalinds sta bR’y 20iRduddtfor 1680 AtRRiokaRtoic
inactirettioarst the (eyxoieantiruses cam moregyet ¢dake plagedy irradiation, the

the action of heaherRld, %eagaikeﬂl%'ypﬁef%fagxaggé.chﬁmi%%age 1, 80

treatment with beta-propiolactone. The monoparamunity inducers are

based or%é\{?énua?gtg%rﬁ/%gﬁiliz&& ryxoRira SO th iffviduat Sial end-
S corgaeneritonf aaspameaviltsiehich are stitabie for indlting (Vero cells,

paramunizingraciivities inman arganisanhalso beingeacompassed:iy e yni o

invention. 30 it is intendﬁd below to describe one e bod!i{:ent of the

pro%f’}(sztic‘)lr%1 method of %eelﬁ\?eﬁﬁsf%??ﬁon]o%ﬁﬁﬁ ﬁi‘%ﬁ ducers based

on an isolated and attenuated rabbit myxomavirus strain via cell culture
passaging. Thedpreduatien raethed is prereoyernot restricterhiothisdasage,
10 Preferted sugip, bulanbe goplied a dhe same way to, otger rabbit, , -y,
myxomavirus sl}rralns. Also encompassed%y e present invéntion are
recBABitantYoRREBE A0y xbfaiiRIS &K ffch Rave Heeradrb8BcedVIVER
by gedétic mutlification rRreferenee: isigivernin s sasrection, togfeferably

o ey o ARe T Q0o B TR Arve
eno : . .
?noaﬁ’riiﬁiﬁor?i—'ﬁethé’ Bﬁﬁ%q%nba\ﬁdﬁ%]n?s%ﬁiﬁﬁf&n%%ﬁbn?%ﬁﬁh@mryo

15 Zibrcklasts (CEF) and Veroc cells and are referred to as

binary permanent cell culture.

The last passage over AVIVER cells, preferably the 25th
passage, is transferred back to Vero cells and is
20 continued in the 3rd stage of attenuation for a further
100 to 200 passages, preferably about 157 passages, in
Verc cells. In this way, the myxomavirus is replicated
over a total of more than 300 cell culture passages.
After the 3rd stage of replication of the myxomavirus
25 in cell cultures, the myxomavirus is sufficiently

attenuated.

The Vero cell <culturegs and the AVIVER cells are
preferably cultured  using a completely synthetic
30 medium, particularly preferably the MEM medium (minimal
egssential medium) plus 5 to 20%, preferably 10%, BMS
{(serum substitute medium) and 5 to 20, preferably 10%,
lactalalmin hydrolysate. The virus medium used after
exchange with the culture medium is preferably MEM
35 medium with 5 to 20%, - preferably with 10%,
lactalalbumin hydrolysate, without BMS or without fetal
calf serum and without antibioticg. All the production
methods are preferably carried out at pH values of 7.0
to 8.0, preferably at a pH of 7.25. Virus harvests with



5 receptor properties of the cytokine receptor being lost through the
modification. These are preferably the gene segments which code for the
receptors for interferons (IFN), interleukins (IL) and tumor necrosis factors
(TEN), in particular for IFN-a-R, IFNy=R1¥NF-R, 10 IL-1-R, IL-2-R, IL-6-R
and IL-12-R, In addjtian, the numerical values stated herein concerning

theSnETGatioh Tihe ot the ATmier of pakage Bveicel Eulfties &tot 10°°
int&Hefdesidhe 15Tednded aSUésthidthm:Slight madikcaiiofisof these dose)

parametersancbmggifications:edgdant to the skilled - wogker apdialsa o1 £
Ieading dISC% Rrep%t ation of attenuated .mé;;xomaviruses are equall

T S invention: 20°A prefertétPinBodimePof the® ©f the

en ,ompasseogby
> presBHERvention relates to the successful attenuation of the
myxomavirus strain M-2. The myxomavirus strain M-2 was isolated from

Eu n wild rabbits syffering from myxomatosis 25 (Herrlich A., Mayr A.
ang? i%’zc “"Die Ig(i)s‘ck%%ﬁ, ?ﬁ@t %%ﬁ%%%ﬁeo%él Thiente Q}éﬂ]ﬁ, dRfEEC @
196 7P TR Llaltereeraidt Béls obiliRed frohf 8 subtiigheods tisslivisfately
thectiseaserktabbiidire; after dissgption:rinesulated aie thenfected cells
10 choriopliagiole marbrang (CAM) of 39, chigken,sggs vitieh haue been, - yor
incubated preferably for 10-12 days. The myxomaviruses aré further
repliRHted: Bhd GHEHteddver P46 hassHgesT srdfeiaBly Gfdier & short
passagesing the ghaseallantoiemendarane (CAM passagesi:fortaethod;e11

se Herdiel Ao sM3WA- 20635 Mupz £ "DigsPacken’, 2nd edifiopy . o115
GeogThler%e Verl tuttgart, 1967). The 2nd to 6th passage,

9.5
pretéranly feThird CAM pRssage sehet ad SRR nidteriaior filet1s had
15 furger BRERGAtcHST thetAyxerhawpgsit 10°°° TCIDsy/ml.

The attenuated myxomavirus is inactivated by a chemical
treatment with beta-propiolactone at a concentration of
0.01-1% beta-propiolactone, preferably at a

20 concentration of 0.05% beta-propiolactone. This
inactivation leads to a complete loss of the immunizing
properties which are still present where appropriate,
while the paraspecific activities are not only retained
but in fact significantly increase.

25
For further processing of the atteniuated and
inactivated myxomaviruses to a myxomavirus
moneparamunity inducer (PIND-MYXO), the wvirus starting
material used for the virus inactivation should have a

30  wviral titer of about 10°° to 107, preferably of at
least 10°'°, TCIDsp/ml.

Purification preferably takes place by centrifugation
at low revolutions (e.qg. 1000 rpm}). After the
35 centrifugation, 0.5-10% succinylated gelatin (e.g.
polygeline, e.g. from Hausmann, St Gallen/Switzerland),
preferably 5% succinylated gelatin, i1is added. The
resulting mixture can subsequently be lyophilized in

1.5 ml portions in appropriate sterile glass wvials or
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in cell cultures. The attenuation takes place after 17 adaptation of the
viruses in the chorioallantoic membrane (evident from typical foci on the
chorioallantoic membrane) in 3 stages. In stage 1, 80 to 150, preferably
120, continuous so-called end 5 dilution passages take place in Vero cells
(Vero cell

Is, ATCC CCL-8]). The virulence of the myxomavirus which has
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about 157 passages, in Vero cells. In this way, the myxomavirus is

replittatech venadotabof mare than 300cetlatituripassayes. Aflebtigh the
103rd stage ofyeplicationofithe mB%’P‘aVﬁH&?ée'Qr?e"&b’ UES e g wilg
y dthe

AVI

mediaas parficukrtytmefarablydhe MENmTedim @ninmmt esdéntialcomplete
megiga) plus 5o 2094, p@tara@iaség%mawg% (SerMSUDBLIIE TRGAIUM) 4ng
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ells are obtained by

or a further ‘passages, preferably

xoggv_irus is sufficiently attenuated. The Vero cell cultures an
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The lyophilized product can be stored at temperatures
cf, preferably, about +4°C or at lower cemperatures,
preferably about -60°C, with stability for an unlimited

time,

It was demonstrated by gene technology investigations

of the prepared attenuated myxomaviruses that multiple
deletions had occurred in the myxomavirus genome. In
the case of the initial strain M-2, the myxomavirus
genome consists of a single linear deoxyribonucleic
acid (DNA) with a total length of about 160 kilobases

(kb) , which codes for several hundred proteins
(Herrlich A., Mayr A. and Munz E.: “Die Pocken”, 2nd
edition, Georg Thieme Verlag, Stuttgart, 1967). The

sequences of the terminally Ilocated inverted repeats
(terminal inverted repeats, TIR) are situated at about
11 kb of the genome segment (McFadden, G. and
Graham K.: “Modulation of cytokine networks by pox
virus”, Virclogy, edition 5: 421-429, 1994).

Thus, it has been found that the attenuation of the
myxomaviruses over continuous Vero cell passages has
led to a less of the coding gene segments for the
receptors for interferon o and y (IFN o, IFNy), for



35 medium with 5 to 20%, preferably with 10%, lactalalbumin hydrolysate,
without EMS or without fetal calf serum and without antibiotics. All the
production methods are preferably carried out at pH values of 7.0 to 8.0,
preferably at a pH of 7.25. Virus harvestg with 18 titer from 1050 to 107’5,
preferably of at least 106.5 TCID50/ml (TCID50 = 50% tissue culture
infeCiBUSTdoBEF 8 pReférablySitallitas senthg fratertdifor iprodudingkins
the mibhpparamunity daecer PIND-MYXO:of th@fSl iﬂ%@tﬁﬁ@@;@ﬁg@@ioghese
ofti@,@g irgs 4 rq.cells,lea typjcal.cyt ic effect (c
which is Lﬁgr%]%el)% %c!L,k?Izjl}r,{gc?gir?ij_zel%4 %y%sa eas%%é%l]olr? a th%%ar%f%rclf’e% cgeaﬁ%%f)gs of
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Sresulswfter aishoit royndingphase (1-2dayshin retiewatathesliing viral

SIrUCIERS, out3-da di is of: ells_aft out 5 days. - .
The9301st [E%a%ge i?ﬁ\/e%%glls%gﬁ 1g%tﬁ%ﬁec§3us%%e§rgof a%gjout%%%%cate

TCIDBOR ‘atteATat&tF iy kofaRin ks PSP aReoRratheficarh code
treafrmentolith detvprupidiacoed atAwonceatratioreplt 6 - 1%l ate mainly

bet%@roﬁﬁ%ac@%@iﬁﬁraw&wlC@gce’rﬂ{@ti%}ﬂﬁr.?'%&%ﬁex?e%ﬁ, it was
beta-propiolactone. This_inactivation leads to a complete loss of the
g Propeiies WCh afe Sl HESERFWASEATBnate: Ghiocured
the Beraspecifie actiiesEre 7ot bnlpas@ier burin fiut signifieamtied part
incre@sec 26 FvAurtheipsecessngtafdhe attenuated apd dactivaleds which
MyXOMAVirgses tg @ myxemavirus monoparam nly.lnd cer

(PIND-MYXO), the virus st%}r?t?ng %gjtceoa use cBfJor tﬁg%lfrﬁg?r?acﬁ/%?i%h Such
shotffShisgmodificationg are presumably one of the reasons
15  for the decrease in the immunizing, i.e. antigen-
specific, activities and the simultaneous increase in
the paraspecific activities of the attenuated

myxomavirus.

20 The immunizing epitopes and  the paraspecific and
nongpecific epitopes are in competition. A decrease in
the first-mentioned peptides or proteins therefore
leads to an increase in the effect of the paraspecific
activities. Residues of immunizing and virulence-
25 increasing proteins are eliminated in the preparation
of monoparamunity inducers by the method described

above for inactivating the attenuated myxomaviruses.

The monoparamunity inducer of the invention, also
30 called PIND-MYXQO, 1is based on the use of attenuated
myxomaviruses or the paramunizing constituents thereof
and is suitable on the basis of its paramunizing
properties for the following prophylactic oxr
therapeutic indications in a patient:

35

- infectious factor diseases and mixed infections,
chronic manifestations of infectious procesgses,
refractory recurrent infections and chemotherapy-

resistant bacterial and viral infections



30 viral titer of about 105'0 to 10"0, preferably of at least 106'5,

TCID50/ml. Purification preferably takes place by centrifugation at low
revolutions (e.g. 1000 rpm). After the 35 centrifugation, 0.5-10%

succinylated gelatin (e.g. polygeline, e.g2from Hausmann, St
Gallen/Switzerland), preferably 5% succinylated gelatin, is added. The
resulting mixture can subsequently be lyophilized in 1.5 ml portions in
approprizasstarie glaseudsoraed aripeuiesahds if seguired, dissolvedrense
in disfilled rwater -4 valume, 0£Q.5-2 ml, preferably of 1.0 ml of the

lyophilisate dissolved in distilled water corresponds to an inoculation dose

for humans on 5 intramuscular administration (see also Mayr A. and Mayr

5B.: "warhderEaipate reonissehsihdiets Tierarztl. Umschau, edition 56:
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583-587, 2002). The attenuation can be detected clinically through the 10
loss of \érule%cq:fortl_:ﬂg%gean dgmestlc and wild rabbits (genus

Orycto?a&ﬁlsvcéznlculus. 5P throagh a°foss bt BonBiisUHRsE Sthrad g ases -
virtifd i -conipfieéséstAttion@f thanedstsange i celmduresiand thiduglkide

the aligeation iddke tomemézing PEaRerties Asckhe-ygphilized product can
be stored at temperatures of, preferably, about +4C or at lower
temperatures, preferably about -60C, with stability for an unlimited time.

20 It WeRTEHfibrSFate @By gBRERRFHBIES inVestiyasons bhthe hormonal,
preparechettenuayed myxehalirasesithateauitinle deletiers had occurred
in the myxomavirus genome. In the case of the initial strain M-2, the

myﬁ%gawggkamunity inducers of the invention c¢an be
administered parenterally or locally to mammals,
including humans, birds and reptiies. Local
administration of paramunity inducers specifically
stimulates the paraspecific defense mechanisms in the
mucous membranes and in the skin. However, there is
also a certain gsystemic effect. By contrast,
parenterally applied paramunizations scarcely influence
the local defense mechanisms in the skin and mucous

membrane, preferably having a systemic effect.

Side effects do not occur even with numerous parenteral
administrations carried out continuously in humans and
animals. The indications for the use of PIND-MYXO are
the same for animals and for humans. At the same time,
in problem operations, specifically in the management
of horses, pigs, dogs and cats, paramunization of
neonates immediately on the day of birth and preferably
on the first and possibly also the second day after
birth is advisable. The single dose is about 0.5 to
5 ml of the dissclved lyophilisate, in horses and pigs
the single dose is preferably 2 ml and in dogs and cats
is preferably 0.5 ml on parenteral administration. It
is advisable according to the invention to administer
PIND-MYXC parenterally one day before and/or at the

same time as specific protective inoculations in order



25 genome consists of a single linear deoxyribonucleic acid (DNA) with a

total length of about 160 kilobases (kb), which codes for several hundred
proteins (Herrlich A., Mayr A. and Munz E.: "Die Pocken", 2nd edition,

Georg Thieme Verlag, Stuttgart, 1967) . Zhe-30 sequences of the

terminally located inverted repeats (terminal inverted repeats, TIR) are
situated a?‘éB%‘gt 1f%8°&%?§§eno¥r‘?@§ééﬁféﬁt (MERAdd&R G.aFgist  the
GrahamiR: Z)odedation ofbyiokims metwiarks by pozcdtiistsVirology,

edition 5: 421-429, 1994). 35 Thus, it has been found that the attenuation

of the myxomaviruses over continyous Vero cell passages has led to a
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of gene segmentsarhich eddex fordbe abonementienedieiekinee68PtRA S oma
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additionally possible to detect deletions which occured during'the ‘
AVIER céff PAELARYin tREXBHREEN ed"Parh: of ARSDNIOTheaE deletdris-ol ,
relate i avdrpéres whithceddedob an inpouaes epilepetarit-visdepeesphate,

gene,-Suieh genetic madifications.are Preskgiaplyape of éh?aﬁ%és%éﬁesium
for the decrgase @I%JWIZI%LG antigen- specific, activities and't te g
simUltaReous increase in ps pe&f?&" fiitlesorifle Gertiidgistere

15 nasally, rectally or wvaginally with suitable carriers.

The following examples are preferred embodiments of the
invention and serve to explain the subject matter of
the invention further.

20

Example 1’

The myxomavirus from the edematous subcutis of a
European wild rabbit (genus Oryctolagus) suffering in a
25 typical manner from myxomatosis was isolated as
starting material for producing the monoparamunity
inducer PIND-MYXO of the invention by culturing on the
choricallantoic membrane (CAM) of chicken eggs (Valo
eggs) incubated for 10 days and was adapted three times
30 by the method of Herrlich et al. in passages on the CAM
(Herrlich A., Mayr A. and Munz E.: “Die Pocken”, 2nd
edition, Georg Thieme Verlag, Stuttgart, 1967). The
third CAM passage was adapted in a 1st stage on Vero
cells over 120 passages (ATCC CCL-81, WHO, American
35 Type Culture Collection), replicated in a 2nd stage by
24 intermediate passages in AVIVER cell cultures, and
cultured further in the 3rd phase in Vero cells. In
total, about 300 passages aimed at attenuation were

carried out. After these continuous end-dilution



inddcers
myxdrigvitizesd The monoparamunity inducer of the invention, also 30
called PIND-MYXO, is based on the use of attenuated myxomaviruses or
the Paramu mzmgagﬁo tituents thereof and is suitable on the basis of its

paramunizing properties 1or 1he faifowing Propitactic bf théfapsetie cells.

myxomavirus. 20 The immunizing epitopes and the paraspecific and
nonspecific epitopes are in competition. A decrease in the first-mentioned
peptides or proteins therefore leads to an increase in the effect of the
paraspecific activities. Residues of imm#&hizing and virulence 25
increasmgé)rotems ellmlnated |2Léé(<a/ preparation of monoparamunity
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circu atory, meta 0|IC and nervous

starting material for producing the monoparamunity
inducer PIND-MYXO of the invention. Inactivation of the
viral harvests with 0.05% beta-propioclactone and low-
speed centrifugation are followed by addition of 5% of
succinylated gelatin (polvgeline) to the virus material
before lycophilization.

The lyophilized product is stable at room temperatures
and at temperatures of about 4°C to -80°C and can be
kept without time restriction preferably at about 4°C
or else about -60°C. A wvolume of 1 m! of the
lyophilisate dissclved in sterile distilled water
corresponds to an inoculation dose. Deep intramuscular
or local administration takes place (see examples 3, 4
and 5).

Example 2

The PIND-MYXO inducer of the invention is administered
in an analogous manner to the description in example 1
in dry form (lyophilisate not dissolved) locally onto
the mucous membranes of the wupper respiratory tract,
preferably nasally, three times a day for prophylaxis
or therapy (1 wml per application) of multifactorial
infections (e.g. influenzal infectionsg).
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administration of paramunity inducers specifically stimulates the
paraspecific defense mechanisms in the mucous membranes and in the
skin. However, there is 20 also a certain systemic effect. By contrast,
parenterally applied paramunizations-scascely influence the local defense
mechanisms in the skin and mucous membrane, preferably having a
systemic effect. 25 Side effects do AEESEF even with numerous
parenteral administrations carried out continuously in humans and

an@@ﬁg. Bﬁﬁ%@n%@&%yseﬁ{ P E.I\R{MEX 8% ﬂ?rso%ﬂ%é% as in
animals and for humans. At the same time, “in problem opérations,

speTHitERy fh the mdhagement®® of REZLSIFYS, doParREcatstubbed  in
paramiuaizadtion bf neonatepimmediately grethEwday-ef btrth atite skin, to

prefesably quthe figst ﬁ@gﬁ?ﬁ%blx9'8@5%&@0@9&1&%“%&% $aricose
advisaple. Theﬁlngle dose is about 0.5 to 5 m| of the dissolved
0

lyopiidite, I Rorses AU DigeIS He st Hos6 1ep¥erdbi§D mt&skih in
dogs-ardisats Thrafgratily. Disatt on parenferal admmistratipnsk ibe taken

advigable-according fe thejinyertion to administet BINEMYXOhen, Linola

parenterally.one day before and/or at the .same time as_specific protectiye
inogualgét’irdnslﬁ ovfg’é”rc 52 RGE ge&ndngqu;]a ti%gﬁs gtjidp%lgiéfl)sf@éa e
immMitrigafforeeR adisBtratov ofvdreirese Dressinbodistenf ot theach use.
invertioirbiateatd e 3 prosiuetioral aparmacedticnl eameesition &y by
locgl., admynistalion o induce E?r@mdﬂ‘é%ﬁﬁ%eds‘“ﬁfnd BbeRYSounds can
membranes. The pharmaceutical compositio pre?era%fy refates toa

budell of $G3&BTk tdhiet BRI dRTondBlbhfAsiaTattefuattiaandf reshly
inactheaxted s omectiicell oulture tiireis wEhebucesd fahiets afitke t reatment

invention are preferably-producgd ydth additign pEsarbifol,
Example 4

The monoparamunity inducer PIND-MYX0O produced as in
example 1 1is analogously administered parenterally to
prevent sgecondary reactions and to improve the result
of inoculation one day before and simultaneously with a
protective inoculation with conventional specific

vacoines.
Example 5

The monoparamunity inducer PIND-MYXO produced as in
example 1 18 procegssed analogously to buccal or
suckable tablets. The production and wuse of the
suckable tablets for local paramunization of the mucous
membranes of the ear, nose, throat and mouth is novel
and a constituent of the invention. Via the activated
mucous membranes of the mouth there is not only a
homing effect (migration of defense cells intc mucous
membranes of other organ systems), but also a partial
parenteral paramunization. The following production

method has proved suitable for the production of buccal



polyethylene glycol 6.00, potassium hydrogenphosphate, Tyrospirol tablet
essence, Kollidon 25 and magnesium stearate. PIND-MYXO can,

however, also be administered 15 nasally, rectally or vaginally with

suitable carriers. The following examplés are preferred embodiments of

the invention and serve to explain the subject matter of the invention

furthBf AFEXERpR T FhkShyxomavirus from the edematous subcutis of a
European wild rabbit (genus Oryctolagus) suffering in a 25 typical manner
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al. ingeassages eadhe CAM (ertlichA. Mayr A.and Munz.E. }%&é&%ﬁrﬁe the

Po%}en'}, n(glé editl%Geor%nThieme Verlag, Stuttgart, 1967).

CARMBASEaHe wadddabted m & TSSO RYV ero RS Gver §50 & tablet
passhgesIATERBCLe81 IWHO, Agetivaw8sdlypeiGulture Collection),
replicated in a 2nd stage by 24 intermediate passages in AVIVER cell

cuItgr%ﬁ%ocglt%retgﬂuirgh%r in the 3rd phase in Vero cells. In total,
about passaﬁe Himed at attenuation were carried out. After these ™

corififedus end-dilution 23 passages, the originally virulent myxoffaviruss
wascatienuated. The attenuated myxomavirus is replicated in Verg;cellsyg

5 The,Verq cell cult eé;[% red using a completely syntheti
medi%é cor?s%tﬁqg %ﬁ(%é‘%/l mlrt?ijmal essential medium) plus 105;}%M8m9

(selFFrSRISRuEE RREGEM) and 10% 0.5 mg
Tablet weight 500.5 mg

The patient should take 4-6 tabletg at regular
intervals each day to achieve an cptimal

paramunization.

The following formula of a pharmaceutical composition

has proved suitable for producing bucczal tablets:

PIND~MYXO lycphilisate 155 mg
Sorbitel 360 itte|
Polyethylene glycol 6000 300 mg
Potassium dihydrogenphosphate (KH,PO,), anhydrous 2 g
Disodium hydrogenphosphate (Na,HPO,), anhydrous 8 ma
Tyrosplirol essence tablets 0.8 mg
Magnesium stearate 20 jutle]
Tablet weight B05.8 myg

The tablets slowly dissolve in the patient’s mouth and

can be swallowed after dissolving.

The clinical test results with the monoparamunity

inducer of the invention, based on the lyophilisate of



lactalbumin hydrolysate. The virus medium used after exchange with the
culture medium is only MEM with 10% 10 lactalbumin hydrolysate without
BMS or without fetal calf serum and without antibiotics. All production
methods are carried out at pH values-atk@ve-7.25. Viral harvests with
titers above 106.5 TCID50/ml serve as starting material for producing the
moh&FardReAAAYS fdice EPIRDIMYR G of theliAvhtichr fnactivaEidd ol  in
thetwirdldrarvestswith 0 8% hetarpropiotactoneand leywespegd ramunizing
centiiftigation aLe foés'ﬁweﬂﬂo%faqﬂi gf 5"710}5]’4 %%@%tgg gelalin »\rans .
(polygeline) to the virus material before lyophi Ration., e lyophilize
prodtietE sERE attbEmeSHeraturdBPand ableinperatGieasst aBatNa¢s as
5 to -88Clarkc:can beé skeptdvithmuit filesrestriction preferably at about 4C or
else about -60C. A volume of 1 ml of the 25 lyophilisate dissolved in sterile
distilled water corresponds to an inoculation dose. Deep intramuscular or
local administration takes place (see examples 3, 4 and 5). 30 Example 2
The PIND-MYXO inducer of the invention is administered in an analogous
manner to the description in example 1 in dry form (lyophilisate not
dissolved) locally onto 35 the mucous membranes of the upper respiratory
tract, preferably nasally, three times a day for prophylaxis or therapy (1
ml per application) of multifactorial infections (e.g. influenzal infections).
24 - Example 3 The PIND-MYXO inducer in liquid form produced as in
example 1 is in an analogous manner rubbed in



5 cutaneously to improve the perfusion

of the skin, to speed up the

healing of wounds and to treat varicosg-veins and chronic venous
insufficiency (leg ulcer) in humans. The lyophilisate can for this purpose
be taken up for example in greasy cream (e.g. Bepanthen, Linola 10 fat),

in which case the pH should be slightly

alkaline. This preparation should

be prepared fresh for each use. Administration is carried out several
times a day by manual rubbing into the undamaged skin. Open wounds
can be treated by dropwise applice®heofihe freshly 15 dissolved product

c1eate-the wawnd regieds he teaBedt sheuld takeplace eagh-day Mptibnuateq
healed. Example 4 20 The monoparamunity inducer PIND-MYXO

produced as inT&REPHR e 4SS oSy Adminstéredpaenrally to
prevent secondary reactiong, ag Q- ingRkovE theLgsult of inoculation one
day before and simultaneously with a protective inoculation with

conventioH;
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inducer PIND-MYXO produced as in 30 example 1 is processed

analoaouslv to buccal or_suckable.tabl

ts. The production and.use of the

suckable tEBEASFHHBES paramunizatic
the ear, nose, throat and mouth is nove

8w thebiecadminenbranasafl methods
| and a constituent of the
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not only a homing effect (migration of ¢

membranestf Bie Grgan systems), b
paramunizatiéixEsesfollowing producti

the-praductian afbyseal 29 anpghsucka

gimilar stregses
before or at the same time zs

protective inoculations

membranes of the mouth there Is
lefense cells into mucous

Ualsd aSFrieM Pafeptérap the stress
DN methad hastproved soifallle fapurs
\ble tablets:

Chemotherapy, irradiation
(reduction or prevention of
secondary resactions)
Operations

(improvement in wound healing)

1 injection each day or every
2nd day until the treatment is

complete or until recovery

Maintenance of optimal

defenses and hemodynamics

Prophylaxis of cancer and

hepatitides

Improvement in wellbeing

1-2 injections per month at an

interval of 24 hours




For the lyophilization, 5% Kaollidon 25 (polyvinyl- pyrrolidone) is added

instead of gelatin to the liquid 5 induce

gmaterial. Urea, sorbitol,

polyethylene glycol 6000 and magnesium stearate are required to produce
the finished tablet. A recommended formula for a tablet with a weight of

500.5 mg in weight is: 10 PIND-MYXO

lyophilisate 65 mg Urea 50 mg

Sorbitol 267 mg Polyethylene glycol 6000 118 mg Magnesium stearate
0.5 mg 15 Tablet weight 500.5 mg The patient should take 4-6 tablets at
regular intervals each day to achi€g&sf éptimal paramunization. 20 The

c1iollowdng frmuia of @pharpageyl
producing buccal tablets: 25 PIND-

£
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yophilisate 155 mg Sorbitol

360 mg PolyetRyEAEY\&DE 6066 368% %y vHetussidm humans

dihydrogenphosphate (KH2R@Q4),

AEYdrLIs gy Disodium

hydrogenphosphate (Na2HPO4), anhydrous 8 mg 30 Tyrospirol essence

tablets
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tablets slowly dissolve in the patient's mouth and 35 can be swallowed

after dissolvina. The clinical test result

with the monoparamunity inducer

of the inveiH®HCBELSEEN the lyophilisd
M-2, which are compiled in tables 1 to

At the SUAONIAVHES SIS methods
4 demonstrate the very good

paramunizing

Herpetic diseases
(zoster, infectious
mononucleosis, Herpes simplex,

)

etc.

1 injection per day for 3-5

days or until the symptoms
disappear; then one injection
every 2nd or 3rd day until

complete recovery

Chronic hepatitides

a “course” each month:
3 injections at intervals each

of 24 hours

Influenzal infecticns
viral and bacterial mixed
infections {in combinaticn with

antibictics or chemotherapy)

1 administration per day until
the symptoms disappear, then 1
injection every 2nd day until

complete recovery

Tmmuncdeficiencies and
dysregulation of the defense
systems (e.g. during or after

chemotherapy)

1. intensive treatment for 5-10
days:
1l injection per day
2. then 2 injections per week

at an interval of 24 hours
(treatment over a longer period

possible)

Endotoxin damage

1 injecticn a day for 7 days or

until recovery
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activities of myxomavirus lyophilisates in humans. These data are equally
applicable to other mammals as 5 wefl @s_birds and reptiles. 27 - Table 1:
Clinical results with a monoparamunity inducer from attenuated S

myxoma cell culture virus in humans - prophylactic uses - (lyophilized

inducer 1 OP (1 ml) intramuscular) Indications Suitable administration

methods Periods of high infection pressure 2 injections before the stress

Stress at an interval of 24 hours Travel, examinations and similar

stresses before or at the same time d§p¥6tedtive inoculations

Chemethesapy srradisdiai-{isduction of Prevenyen.el 11086l eash#8Ymyxo)
or every rsecopdantieastionsh2nd davwunil the realentds (PP8LAioNs st o

complete or until recovery figpravementinwauid-healing) Maintenance
of optimal defenses and hemodynamics 1-2 injections per month at an

Prophylaxis of cancer and interval of 24 hours hepatitides Improvement in
wellbeing 28 - Table 2: Clinical results with a monoparamunity inducer

frgm attentated] S myxoma cell cultire virus i numans - therapetticuses
Patient Patients’ data Parameter Day 0 | Day 7
Diagnosis/Therapy | (normal range)

A5,

female, Immuncsuppression |leukocyvtes 4000 5400

52 years (4000-10000/p1)

D.B. Ulcerative colitis |{lymphocytes 620 1360

female, cortisone therapy |(900-3000/ul)

54 vyears CDh4 cells 400 820
(506-1800/ul)
CDh8 cells 80 210
(100-1000/ul)

U.s. Immunological leukocytes 3800 7400

male, impairment (4000-10000/p1)

38 years

g.C. Metastatic leukeocytes 3800 93900

male, prostate carcinoma | (4000-10000/ul)

43 vyears |radiotherapy

B.M. Susceptibility to |cytotoxic cells 0 248

female, infections {30-360/ul)

56 vears




(Iyophilized inducer 1 OP (1 ml) intramuscular) Indications Suitable
administration methods 1 injection peg gay for 3-5 Herpetic diseases days

or until the symptoms (zoster, infectious disappear; then one injection
mononucleosis, Herpes simplex, every 2nd or 3rd day until etc.) complete
recovery Chronic hepatitides a "course" each month: 3 injections at

intervals each of 24 hours Ianuenzalen{)elctiong 1 administration per day

until viral and bacterial mixed the symp?om% cﬁ‘Sappear, then 1 infections

(in carhbation fvifmmnientioneveiyp2ng tal wnfikanibiniidecer (PIND-MYXO0)
chermtiErapErdompletdrecoyeat bdnimndefcigrotemand ds int@nsleys after
treatment for 5-10 dysreRidTFMEEDe aidtcnsbsdayst Sypstems (e.g.

during or after 1 injection per day chemotherapy) 2. then 2 injections per

week at an interval of 24 hours (treatment over a longer period possible)
Endotoxin damage 1 injection a day for 7 days or until. recovery 29 - Table

3: Effect of paramunization with myxomalinducer (PIND-MYXO) 5 in
patign S: Wi Q low, 'i_r)nrg g par gegzé? d@f‘ after. PIND-MYXO

admﬁdf?s:f%zt%on) Patf’en#pﬁatfé%??ﬁata & amégﬁsgﬁﬁ Day 7 Day 0 ) Day 7
Diagnasis/Therahy (narmal range) A.S. feiRQERRIMERBSSIprdssion

leukocytes 400019400 52 years (4000-10000/4l)

G.P., Cerxrvical, Dbreast|leukocytes
female, carcinoma, (4000-20000/ul) | 12600 | 8600
59 years |susceptibility to|granulocytes

infections (2400-6400/pul) 8420 5930
C.H. Pgychogomatic leukocytes 12700 | 6000
female, syndrome, (4000-10000/ul)
51 years |[cbesity granulocytes 9270 4760

(2400-6400/u1)




D.B. Ulcerative colitis lymphocytes 620 1360 female, cortisone therapy
(900-3000/1) 54 years CDA4 cells 400 920 (500-1800/1) CD8 cells 80 210
(100-1000/1) U.S. Immunological leukocytes 3800 7400 male, impairment
(4000-10000/1) 38 years S.C. Metastatic leukocytes 3800 9900 male,
prostate carcinoma (4000-10000/1) 48 years radiotherapy B.M.
Susceptibility to cytotoxic cells 0 248 female, infections (30-360/1) 56
years 10 30 - Table 4: Affect of¢adiMBnization with Myxoma inducer
(FIND-MYXO) in patients with elevated immune parameters (7 days after
S PIND-MYXO administration) Patient Diagnosis/Therapy Parameter Day
1 0 Day 7 (normal range) G.P., Cervical, breast leukocytes female,
" cal iﬁ@ﬁ%?i@é@&ibd%iﬁ%m@%@@oawvea@%mﬁvw or on
comppagntotdeoinfections (2400-6400/1) 8420 5930 C.H. Psychosomatic
leukocytes 12700 6000 female, syndrome, (4000-10000/1) 51 years
obesity granulocytes 9270 4760 (2400-6400/I) - 31- CLAIMS

2. The monoparamunity inducer as claimed in claim 1,
characterized in that the attenuated myxomavirus strain
has a modification in the form of an addition,
substitution or deletion in one or more gene segments
coding for the production of cytokine receptors, with
the receptor properties of the cytokine receptor being
iost through the modification. |

3. The monoparamunity inducer as claimed in claim 2,
characterized 1in that the cytokine receptors are
selected from the group of receptors for interferons
(IFN), interleukins (IL) and 'tumor necrosis Zfactor
"(TNE) .

4. The monoparamunity inducer as claimed in claim 3,
characterized in that the cytokine receptors are
selected from the group of receptors for IFNa-R, IFNy-R,
- TNF-R, IL-i-R, IL-Z-R, IL-6-R and IL-12-R.

5. The monoparamunity inducer as claimed in any of
claims 1 to 4, characterized in that the wviral
components include viral envelopes or aberrant forms of

viral envelopes of an attenuated myxomavirus strain.

6. The monoparamunity induter as claimed in any of
claims 1 to 5, characterized in that the myxomavirus
strain is selected from the group consisting of M2, M7,

Lausanne, Aust/Uriarra/Verg-86/1.

7., The monoparamunity inducer as claimed in claim 6,



A monoparamunity inducer based on an attenuated myxomavirus or on
components thereof. 2. The monoparamunity inducer as claimed in claim
1, characterized in that the attenuated myxomavirus strain has a
modification in the form of an additiop), substitution or deletion in one or
more gene segments coding for thé%r'oduction of cytokine receptors, with

chi¥atecepiosfioperies:afdhe ayiRking (scapteriieing lostthrqughthe ¢y o
modification. 3. The monoparamunity inducer as claimed in claim 2,

StERaAdtEHz et i thdttRe CHRGHE rdtaBRiE aRE Aefedtetl #ofCthe group

of receptors for interferons (IFN), interleukins (IL) and tumor necrosis

factgy, (T T ramunity. inducer as_claimed.in claim 3
g, factan, {TNE)4, '}%@9

ch,aracterize(f1 inptﬁatt e%%?gkinle#%{éé&ars Fre selécted ?ron%?heagr}gupOf
clafpeteptors for IENaRAFAGRE IR In-1-Fhalt-2-Bhel -eRsamk virus

sthzl2-Rids Thesmonepaiauity inducesas clajimeghin any of claims 1 to
4, characterized in that the viral components include viral envelopes or

aberrant forms of viral envelopes of an attenuated myxomavirus strain. 6.
9. The Thenopararpasigrindibegr dsncdainsed in anycdh tiedmds 110 Blaim 8,
cnéhaigeterizeddn al the ayxamavive siaflp selected lig sgro

consisting of M2, M7, Lausanne, Aust/Uriarra/Verg-86/1. 7. The Wro
moﬂmpﬁiﬁﬂﬁﬁitfﬁlﬁéﬁela%é%ﬁnéaW@I%irﬁ%,l 13- characterized in that

the myxomavirus strain is the strain M-2 with the deposit number ECACC

03121801, 8. The monopatamunity, inducer as claimed in any, of claims 1
163

Y % m%no TORR: Rtk c%:ér%eedsn é&enﬁ&%d f?]f

n : .
to 7, characteri 20 in that the myxomavﬁr:us Sraifs
claamsultdrese ©r characterized in that the attenuated

myxomaviruses have been inactivated.

ll. The monoparamunity inducer as claimed in claim 10,
characterized in that the attenuated myxomaviruses have

been inactivated with beta-propiolactone.

12. The monoparamunity inducer as claimed in claim 11,
characterized din that the concentration of beta-

propiolactone is 0.01-1%.

13. The monoparamunity inducer as claimed in claim 12,
characterized in that +the concentration of beta-

propiolactone is 0.053%.

14. The monoparamunity inducer as claimed in any of
claims 1 to 13, characterized in that the myxomaviruses

have been lycophilized.

15. The use of the monoparamunity inducer as claimed
in any of claims 1 to 14 for producing a pharmaceutical
composition for activating the paraspecific immune

system in humans and animals,

16. The use of the monoparamunity inducer as claimed

in any of claims 1 to 14 for producing a pharmaceutical



9. The monoparamunity inducer as claimed in claim 8, characterized in
that the cell cultures comprise Vero monkey kidney cells and/or AVIVER
cells. 10. The monoparamunity inducer as claimed in any of claims 1to 9,
characterized in that the attenuated":fﬁyxomaviruses have been
inactivated. 11, The monoparamunity inducer as claimed in claim 10,

CORRSfteed P That fife &frRRSEF MyxdhariuRes hag@dien for the
prapicyivatetswithdieta-greralactonen 2. Tde meneparamuieinduces esm,
» ' i im . characterj in that the concentration of beta-

m‘g%%ﬁ%%%%% 0.01-1%. 13. ﬁ&eﬂﬁ]%%%%g%acrﬁﬁrﬂ@yinducer ag%?a?r%cei%lfﬁ ’
dy g fen izl ctHaracksrized-pigas isdehcemestivnot betihpropiblacmsis,

ci 05P4a+ byl hemaanopsramunitydndyseras slaimeddaAgy of: glaims Jiioy
13é%gairacterriéed ig that the myxomayiruses have been lyophilized. 15.
neGRg e of e FonopAramunity RBECE s GaimEd 7F 2R 8F claims 1isa !

disadsegroducingaqstearfrialceutical icomapesition for attbetipg thesistant
inPREASREGUC IFRUBE SYISELINIUIMADS ARG anImals il Jeoe Ghileq
monoparamunity inducer as claimed_in any of claims 1to 1 f%)r .
DERSdUCTa phafidSttical -382R6MPSSHGR Bithe pafenteranfemiianits
prandisdar, the Jntorhylaxisiefdyséunctionssof thedmpane systeMlogies,
nimmunos gssio eficiency disarders,, dysfunctions of ,
© %‘émgo;t;%?g{bgtwéggngﬁ]ge]%%gr%onaﬁag SratSry, Hstabone ahd nERETRLC
heggdteficififreatenbluaagrdtal festibhonsoplastitcdisedsesiniralge .
diseases, bacterial diseases, therapy-resistant infectious factor diseases,
17\./|ral1%rged bx?g%anaaltg"xcesgaimed in any of claims 1% to 16,
where the treatment takes place by local administration
of the pharmaceutical compesition wvia the skin or

muccus membranes of a patient.

18. A pharmaceutical composition including a
monoparamunity inducer as claimed in any of claims 1 to

14 and a pharmaceutically acceptable carrier.

19. The pharmaceutical composition as claimed in

ciaim 18, for local or parenteral administration.

20. The pharmaceutical composition as claimed in
claim 18, where the composition is in +the form of
buccal and suckable tablets.

21. A method for producing a monoparamunity inducer
based on an attenuated rabbit myxomavirus strain,
comprising the steps:

- isolation of myxomavirﬁses from infected tissue
of & rabbit typically suffering from generalized
myxomatosis;

- adaptation of the virus to & permissive cell
system;

-~ passaging of the isclated viruses in a Veroc and



infections, chronic manifestations of infectious processes, liver disorders
of various etiologies, chronic skin disorders, herpetic diseases, chronic
hepatitides, influenzal infections, endotoxin damage. 17. The use as
claimed in any of claims 15 to 16, whgre the treatment takes place by
local administration of the pharmacéutical composition via the skin or

b1 HAGPUS MEMbERNgS, oA Ratien. 18+4 phatpaceptical Cf%;ﬂ@?sgms is
including a 'monoparamunity inducer as claimed in any of claims 1 to 14
achi@vefharmaceutically acceptable carrier. 19. The pharmaceutical

composition as claimed in claim 18, for local or parenteral administration.

20. Jhe phar utical composition as.claim%%in clajm 18, where the
22.
. compo%siti[(;IflkffrgI?}.r(m5 the form o %ﬁl&:eacf and'sucka EiéIPablg?%‘.’ leherﬁgthoahe
1 s¢dfrdducing Hhdesaramuaiginducernbasetadredn atterudted rabbithe

ch OBXOSAVEHE SITAIN, reHBRESIEg thealeps: dgolation-olnyXemaviisesen
of a rabbit typically suffering from generalized

from.infected tissue
eg%?y%%atggg; %&&B&aﬁ&& Bf the virus to a permissive cell system; -

passaging of the isolated viruses in a Vero and -34- binary cell culture

23 untiralieralian gt the Wiie meachicyed 22, Thesnetigd as ciareg ., o
_claim 21, where the  isolated viruses are inoculated onto the
18 cHGRRHSADRIMETBFang (ERAMP ofdctbadedehidkenieggdior tver 3

paagaptadipnod3.thae grthod as claimed in claim 22, where the virus

24. The method as claimed in claim 21, where the
myxomaviruses present 1in the infected <tissue are

isolated by replication in a permissive cell system.

25. The method as claimed in claim 24, characterized
in that the wvirus is isclated by culturing on the

<horiocallantoic membrane (CAM) of incubated chicken

eggs.

26. The method as claimed in claim 25, characterized
in that the virus is subséquently adapted to the CAM
over further passages, preferably over 2 further

passages.

27. The method as claimed in any of claims 21 to 26,
characterized in that the attenuation of the
myxomaviruses takes place over 80 to 150 passages,

preferably over 120 passages, in Vero cell cultures.

28. The method as claimed in any one of claims 21 to
27, characterized in that the virus is passaged in an
AVIVER cell culture.

29. The method as claimed in claim 28, characterized
in that the passaging takes place over 10 to 50

passages, preferably over 25 passages.



is replicated over 2 to 6 passages, preferably over 3 passages, on the
CAM. 24. The method as claimed in claim 21, where the myxomaviruses
present in the infected tissue are isolated by replication in a permissive
cell system. 25. The method as clai@fed in claim 24, characterized in that
the virus is isolated by culturing on the chorioallantoic membrane (CAM)

30 of incHbatgd thicken seggs adtadde methad aschaimed iglain 2% 29,
hcharacg__ rized i{ltthat thFe \C/:irus IS subseﬁuentl adapted to the CAM over.
Whtiither pagsades: Prefisisty oferSRFher 1ag8agdsr 97, FdhictRod 4Ly

replaimedetanyof clumsIRirto 6, echasacterizeokin thatthe attenuation of
the myxomaviruses takes place over 80 to 150 passages, preferably
over 120 passages, in Vero cell cultures. 28. The method as claimed in

31 any DRE of MEiRD1 #65 270 LRAMERrized in T il viAty is pHREfed e

readiAWBIER cedlicedtupd 29 The method ascladediagymz8i s
characterized in that the passaging takes place over 10 to 50 passages,
preferably over 25 passages. -35- 30. The method as claimed in any of

32¢laih8 o1 #e2OoWherk tise atdmrhtedimysémanirudds areradchtivratly zed

inrepligated-oper kifthes attenpiadigrpassages 341 ke method;as slaimed; ¢
in clﬁi@?,o, where the replication takes place in Vero monkey kidney
OVEEIs-4$3. TRe MU e85 ed in claim 31, characterized in that the

further growth takes place in Vero cells over 100 to 200 passages. 33.
33Themmeihad ag flaimed imany €1aims 310 32r c1aims 30 to 32,
characterized in that the viral harvests of the cell
culture have an infectious titer of from 10° to 107-5,

preferably of at least 10%%, TCIDso/ml.

34. The method as claimed in any of claims 21 to 33,
where the attenuated myxomaviruses are additionally

Jdnactivated,

35. The method as claimed in «claim 34, where the
attenuated myxomaviruses are treated with beta-

propiolactone for the inactivation.

36. The method as claimed in claim 35, characterized
in that <the concentration of beta-propiclactone 1is
0.01-1%.

37. The method as claimed in claim 36, characterized
in that the concentration of beta-propiolactone 1is
0.05%.

38. The method as claimed in any of claims 21 to 37,
including the steps

- isclation of myxomaviruses from the infected
tissue of the rabbit suffering from myxomatosis by

replication on the CAM of incubated chicken eggs and



characterized in that the viral harvests of the cell culture have an
infectious titer of from 105 to 10"5, preferably of at least 106'5,
TCID50/ml. 34. The method as claimed in any of claims 21 to 33, where
the attenuated myxomaviruses are@dditionally inactivated. 35. The
method as claimed in claim 34, where the attenuated myxomaviruses are
sulregf@denith beta- propiolactone for the inactivation. 36. The method as

Claimed18 si@-3vchagacterized insihal teconCeniialion ls  +o  the

cﬂe@&rop&o@g}gg&ﬁi&s 0201-1%. 37. The method a$ claimed in claim 36,
characterized h-thaf tHe EteeR#Sion of beta-propiolactone is 0.05%.

38. Thehegwiras oaimdd tihanyi sicdlainesi2 Wior3E e mchiding the steps
isolation of-myaaiuses fronydheiniecied dissye of the abbii spffering

from myxoma(t)%sé%b%brgplication on the CAM of 'incubated chicken eggs
and -36- subséquéent- adz?p%gﬁ(?@&sthe isolated myxomavirus to the

CAM over a flraersX passageshmtendatiore of thetisolates iiusespy -

passaging in Yeroseell cultures, preferably, ©yeL120 pgssages, - tiansfer, -
of the virusesgrefgé)etheabéri%rx AV%VE cell cylture with further attenuation
of the virus, preferably over: 24 ntermetiate passageB iRy cufiiet

- subsequent #hnsfepbfaeadistisack patwsages, in  this cell
culture,

- subseguent transfer of the virus back onto
Vero monkey kidney cells, and
- replication of the attenuated myxomaviruses by
further attenuation passages in the Verc cells,
preferably over about 150 passages.

38. An attenuated myxomavirus obtainable by the method
as claimed in any of claims 21 to 38.

40. The myxomavirus as claimed in claim 39, deposited
at the European Collection of Cell Cultures (ECACC)
under the deposit number 03121801.

41. The myxomavirus as claimed in claim 39 or 40,
characterized in that the myxomavirus is genetically
modified.

42. The myxomavirus as claimed in claim 41,
characterized in that the myxornavirus have a
modification in the form of an addition, substitution
or deletion in one or more gene segments coding for the
production of cytokine recdptors, with the receptor
properties of the cytokine receptor being lost through
the modification.

43. The myxomavirus as claimed in claim 42,

characterized in that the c¢ytokine receptors are



Vero monkey kidney cells, and replication of the attenuated
myxomaviruses by further attenuation passages in the Vero cells,
preferably over about 150 passages,,.39. An attenuated myxomavirus
obtainable by the method as claimed in any of claims 21 to 38. 40. The
myxomavirus as claimed in claim 39, deposited at the European

se ESREeton BY eIl Ehfures ®@IBACTS  uRBEERERPOsiaTuMbRESZ2IBD1S

(1B The myreonmaviris:es claimed ingladm 30.0(A0, chacagigrized inthat

THFJ myxomawvirus is genetically modified. 42. The myxomavirus as

claimed in claim 41, characterized in that the myxornavirus have a
modification in the form of an addition, substitution or deletion in one or

44 more;gene segmants, ¢eding forthe progugtionsof cyfkine receptors, vyith

the receptor properties of the cytokine receptor being lost through the

ChATRfrGHibheE3. The myxdftaviriSgs cl&Hiediihiiaim BoC M apaderizege
seiretheédhe qrekine meeptass a1 -37o selegted £rom the greyp of reseptors

for interferons (IEN), interleukins (IL) and tumor necrosis factor (TNF).
TENY FrheThyxEmavittislag clalmied 1R elaik 28~ RharsttddzelinRhat the

cytokine receptors are selected from the group of receptors for IFNa-R,
45IFN)§-II§2, T%FEQ ﬂ‘é -R, IL-2-R, IL-6-R and IL-12-R, 45. An attenuated

myxomaviruas sﬁaln 9Wifﬁyiﬁgmggﬁd%ﬂsnun%%‘?%ﬁhcg%slffﬁl the

deposit number ECACC 03121801.



