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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 pathogens, antigens

and other noxae. The basis for the development of
paramunity are, for historical and functional reasons,

25 the nonselective and conditionally selective
paraspecific defense mechanisms 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 soluble factors such as
cytokines, which show pathogen-nonspecific or antigen-

nonspecific reactions according to their origin.
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35 cells, dendritic cells and sol uble factors such as

cyt oki nes, whi ch show pat hogen-nonspecific or antigen-
nonspeci fic reactions according to their origin. | |11
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30 defenses of the organismare able in this way to )
cov@r confrontation “with a wide variety ©f foreign

20 materials, infectious pathogens, toxins and transformed

endogenous cells.

There are close interactions between the paraspecific
and the specific activities of the immune system, with
25 the flow of information wusually proceeding from the
initially reacting paraspecific part to the specific
part, with a later onset, of the immune system (e.g.
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.g.

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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nervous systems. It thus represents an important
constituent of the communication, interaction and

regulation network.

25 Paramunity is induced by paramunization. By this is
meant the pharmacological activation of the cellular
elements of the paraspecific part of the immune system
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 immunodeficiency
which has arisen from the consequences of stress or
otherwise (e.g. pharmacologically), repairing deficits

35 and/or acting as regulator between the immune, hormonal
and nervous systems. 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 therew th, of

cytokines, wth the aimof elimnating dysfunctions,
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Mul tiple paramunity i nducers based on conbi nati ons of
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poxvirus strains with paramunizing propertles are
described in European patent EP 0 669 133 BIl.

25 The present invention 1is based on the paramunizing

30

35

properties of attenuated wmyxomaviruses and/or their

viral constituents.

Attenuation refers to the modification of the

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

frequently occur spontaneously 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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20 contagious systemic viral disease of wild and domestic
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 disease. Introduction of
myxomatosis into a country previously free of the
disease results in rapid and fatal progression. After
the virus has become endemic, the character of the
disease changes until the infections are clinically

30 inapparent (Mayr A.: Medizinische Mikrobiologie,
Infections- und Seuchenlehre, 7th edition, Enke-Verlag,
Stuttgart, 2002).

The disease is widespread among American cottontail
35 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 European wild and domestic



preference for the anal region, the vulva and the

tube, 25 unlike any other infectious disease.
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20 NOMERI Saments based on monoparamunity inducers.

Accordingly, the present invention relates to
monoparamunity inducers based on paramunizing viruses
or viral components, characterized in that the viruses
25 or viral components are derived from an attenuated
rabbit myxomavirus strain. The wviral components
preferably include paramunizing viral envelopes or
aberrant forms of wviral envelopes of an attenuated
myxomavirus strain. Preferred strains having the
30 paramunizing properties of the invention are the
strains M-2, M-7, Lausanne, Aust/Uriarra/Verg-86/1. The
strains 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

35 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
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produced from rabbit kidneys or testes.

It is preferred according to the invention to adapt the
25 isolated myxomavirus to the choriocallantoic membrane
(caAM) of incubated chicken eggs over one or more
passages, preferably over 2 to 6 passages, and
particularly preferably over 3 passages. For this
adaptation, the isolated viruses are inoculated onto

30 the CAM and replicated by passaging on the CAM.

The myxomaviruses are preferably initially isolated
from infected tissue by replication in a permissive
cell system. For this purpose it is 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



use cells of the natural host or of a species closely
related to the host for the adaptati on. Exanples of 20
suitabl e perm ssive cell systens for nyxonaviruses are
chick enbryo fibroblasts (CEF)gas well as cell

cultures produced fromrabbit kidneys or testes. It
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replication o
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
25 continuous 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.
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 150 passages and
35 particularly 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



chicken eggs for the culturing and/or adaptation. 15

The actual attenuation then takes place by Iong-term
passages on one or nore permssive cell cultures,

until an attenuation or the-desired degree of

attenuation of the virus is reached. It is possible
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attenuation of the myxomavirus is to passage or
repf3eatethe virus in a pernmanent cell culture, in

loparticular a Vero cell culture, preferably over 80 to
15%@@5%&%1%!?:%@5&%&' eyLagl yopref | Y0V
passages Cernatively or addi ?lgon ﬁl&p Xhe \%Firdégq.onally

passkira R oPYrAg FeFTIRr | AFERIEON 1O PPIFRGSS . Further
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prefer%l\%%/ used. These cells. or cell culture has
n
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t he nyxomavirus attenuation of the invention, the

i sol ated and adapted viruses are preferably passaged
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cul ture and replicate erein pre era over

50 Beaskeation p@ani dake Riace chemlcal treatment,

20 irradiation, the action of heat or pH, in particular by
a chemical treatment with beta-propiolactone. Treatment
of the attenuated myxomaviruses with beta-propiolactone
increases the paraspecific activities further, while
the immunizing properties which are still present where

25 appropriate after the attenuation are lost.

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

- 1isolation of myxomaviruses from the infected
30 tissue of a rabbit suffering typically from generalized
myxomatosis by replication on the chorioallantoic
membrane (CAM) of incubated chicken eggs and subsequent
adaptation of the wvirus to the CAM over a further
2 passages;
35 - 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



20 to 30 passages, and particularly preferably over 25
passages. 10 The attenuated nyxomavirus can then be
additionally replicated over further attenuation
passages. Further replicati-om®f-the viruses

preferably takes place over further passages in Vero
nonkey ckildnefusciedrl sbetwee5 ghdicki carilary@vELbti6blast 200 CEF)

pas e Lcul gr. ref erred t t
o ABaTEr O Redelr SFSC L M RIRIbESE che
nyxoheN$ r 8. thimceplat iod tame taker pLace dySehemredlerably
tregtMepiss2Qebr radiation, the action of heat or pH

in particular, by a chemcal treatnent with
het a- pr opi of ¥esedeentr eheReher 8f the ¥it¥fukesH onto Vero

Ny XaeBNe ?&Q&nwyfi Itéqqt@-fm@pﬁebaeaﬁeleoni R egtsesvibases by
paraspecific tivities further ile the i ni zin
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particu ferred enbodi mrent of the nmethod of
theg?%véﬁﬁi%%giﬁ%ludes the follow ng steps: -

10 sol ati on ofnagkoivaviemset themathenuatedt eyxog@viruses by

ti sgpgaOhede I aRBidh SubbeblpdobYBhgatb¥el TOMhis  treatment
generalized nyxomatosis by replication on the

chot REEEREHEDI ¢ EhRenthehds 1of 3¢ictipht RS chi WRéhe the

egysmandi sihgequpnbpeatdaptiat i 88ill t herekeuns toafter the
CANggver a furth assages; 35 - attenuation of
t he

2
E%P%?EHOQi?%ée£°%€' passaging in Vero cel

1scul tures, preferably over 120 passages; - transfer of

t he,vi .ot ' Y, el . ,
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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
uniform 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 virulent myxomavirus into the modified
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 contagiousness,
- restriction of the host range in cell cultures,
- alteration of the immunizing properties
- acquisition of paramunizing, short-term protective

activities.



25, passages, 5 - subsequent transfer of the virus

back onto Vero nonkey kidney cells and replication of

the viruses by further attenuation passages in the

Vero cells, preferably over-abput 150 passages; and
optionally 10 - inactivation of the attenuated
WKXEﬁH\aitrtlmtﬁybn tmenat Tesd wdé hdeékaiphepiial achenaerminal
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W th which the highest 20 infectious titers are
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1provgdedsddy 870yt hevlurse. 125 Theadt ethe” aftwerivert | are'feaences
useQiEQd°9H€§8§%9”aﬂﬁtﬂ tgiéniﬁﬁvention refers to the
experinmental no {fication o the originally virulent
myxomavirus into the nodified form with a
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al t epat iR Mavit®s B E A ORLT L h&Scers for activating
the paraspecific immune system in a mammal and to the
20 use of the attenuated virus for producing a

corresponding medicament.

Because of the surprising paramunizing properties, the
myxomavirus monoparamunity inducers of the invention
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, threatened neonatal
30 infection, neoplastic diseases, viral diseases,
bacterial diseases, therapy-resistant infectious factor
diseases, viral and bacterial mixed infections, chronic
manifestations of infectious processes, liver disorders
of various etiologies, chronic skin disorders, herpetic
35 diseases, chronic hepatitides, influenzal infections,

endotoxin damage.

The monoparamunity inducers of the invention are

generally harmless to the environment and effective in



- acqui sition of paramunizing, short-term protective
activities. An attenuation may |lead to deletions in

the termnal region of the nyxomavirus genone. An

i ncreasi ng degree of attenuatimnis frequently

observed to be associated w th an increasing nunber
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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 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



endot oxi n damage. The nonoparanunity inducers of the
invention are generally harmless to the environnent

and effective in 12 the sense of paranuni zation for
manmmal s such as, for exanpl-e,1zhwmans, horses, dogs,

cats, pigs, for birds and also for reptiles such as,

f or (exanpliendrivacdeellshakes chidahiensthéhehyaielogical
therqgorqnparticularly 5 suitable for use in human
ané”%é?@flhary medi cine. In addition, the

nmonoparamunity inducers of the invention display a

ver 0 r Lz cti.vi M hj pat.en -
e g I e
5 n vilgui Ehbse IRMARELCBNFSdeE Ssdi® @ oPYTrOgeni A¥eRe nontoxic

Medh&d c HREAOr wh1bB bt enttaiddy ofot Be uBLONBYI| hi4888s and
reduces the |nnun|2|n% grgpertles of the
ePpar

my @R TsER FRRFEAL LSPULRFPceREPPEPPPEsdefense and
I NopEssect Thhe mertonal emainid ythadbertdes of pdreanmurviesdd oh .
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properties, nmaking nultiple and continuous use
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ot SRRy 400 $rodfLeRt RPebRERPLY R4 DRlaE e o
andhurervi ng a regul atory effect between the inmune,

hor nonal , nervous and vascul ar systens. Paranuni zati on

30 | eads to the protected state of paramunity. The .
t erThe pa@BERUNTMYFOMAT1HYEY PF dFmtectn ofoRReRt ipmswith this

20 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).

25 The term “paramunizing viral components” as used in
connection with this invention includes a large number
of wviral structures derived from a myxomavirus having
paramunizing properties, for example viable or
inactivated freshly isolated myxomaviruses, viable or

30 inactivated recombinant myxomaviruses derived from
freshly isolated myxomaviruses, viral envelopes, the
removed envelopes and cleavage products and aberrant
forms of these envelopes, individual native or
recombinant polypeptides or proteins, in particular

35 membrane and surface receptors which occur in freshly
isolated myxomaviruses or are recombinantly expressed
by a genetically modified myxomavirus or a part of its
genetic information.



invention refers to the actively acquired state of an
optimally regul ated and functioning paraspecific 35
def ense system associated with a rapidly devel opi ng,
time-limted protection from a4 arge nunber of
pat hogens, antigens and ot her noxae. The phagocytosis
rat®ablée flunct i dnsommabezdKtéel | @&l {matalr atekhlt€r with the
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13 "PxofROhle, Mot lini IVt EEPY SiE o “Bab8a on
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a pyrogen-free, nontoxic medicanment which is intended
X0 be used in humans and aninmals to generate and
regpiple eNEeERR0Uhded BNSf-aN0re B DE £CHhY rERENABICENE use
in tEg gense of paranuni zation. 10 The term _
ny xBha b FPu YRSy AU MTYRPR HeRIEr 1L ) s 1deger| FIND-MYXO in
conneaédn®n With this invention refers to a nedi canent
whi ch is based on attenuated rabbit nyxomaviruses or
an attenuated nyxomavirus strain, including the
10par @albhbe znghdwsal tkenpdénentslanesuie sl Somohberapentsc use
t hereo [ t o pa LiY ohRna -
or ao Soe EBRRANKE el Syl PUARELL Y PriipZivio i
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20 invention refers to the species of the nmyxomatosis
virus of the nus Lepori poxJiirus. The XOomavi r ys ,
el SRBESt 05t nSTSlSH arh1sy OFECHY dofbxvPRTAMIE 4nG 08  with
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o CREEErAEs nebph O SR PHEHE SRR LT Phrcer
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paranmuni zi ng properties, for exanple viable or

i nactivated freshly isol ated nyxomaviruses, viable or ,
30 Ta#atei vat edho¥Eonthiifant e H&ohavrf us 83 raBrriggtipgm with

20 myxomavirus monoparamunity  inducer (PIND-MYXO) in
patients with elevated immune parameters (7 days after
PIND-MYXO administration).

The invention is based on the surprising finding that
25 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

30 rabbit myxomaviruses in cell cultures.

The monoparamunity inducers of the invention are
preferably Dbased on 1lyophilized, attenuated and
inactivated rabbit myxomaviruses or their paramunizing
35 wviral components. The attenuated myxomaviruses or their
viral components of the invention are preferably
derived from one myxomavirus strain or a plurality of
different attenuated myxomavirus strains. It is
preferred in this connection for the monoparamunity



freshly isol ated nyxomaviruses, viral envel opes, the
renoved envel opes and cl eavage products and aberrant

forms of these envel opes, individual native or

reconbi nant pol ypeptides or priggeins, in particular 35
menbrane and surface receptors which occur in freshly
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clinical cosppnentgth the nyxomavirus nonoparamnunity

i nducer PIND-MYXO based on the attenuated nyxomatosis

cell culture virus, strain M2, in humans. 5 Table 1
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MY XQIAV IFLHS SRARPBE AMUR t uhdhediCehrBubR M histration of
humans. 10, Table 2 shows the clinicgal results on |
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Table- 4 f f , i i
RSl PR URSFL end SLRRE AT, My beqdhces o
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Pl NR-MXOcadma st ralgu@RkorNee f FVERE | DR thvéchaSelde ORmmune,
t he sur réilgg findi that 25 attenuated rabbit
nyk%ﬂﬂ@$? A VRAFSH DA G ng  constituents are
15abl e to induce very good paramnuni zing properties in a
rechpi ent, organi sm whi ch | aq%to th rotected R%t
of B3 ami{S T e bl s (0P TG | DG | of Twas RGeS Ul
firstteuczessf ul ofit t enuatyxwmeofirus strain by passaging
through cell cultures, with the wvirulent and/or
immunizing properties of the myxomavirus strain being
20 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-propiolactone. The
monoparamunity inducers are based on attenuated,
25 lyophilized  myxomaviruses, with individual viral
components of a myxomavirus which are suitable for
inducing paramunizing activities in an organism also

being encompassed by the invention.

30 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 via cell culture passaging. The
production method is moreover not restricted to this

35 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




30 rabbit nyxomaviruses in cell cultures. The

nmonopar anmuni ty i nducers of the invention are

preferably based on | yophilized, attenuated and

i nacti vated rabbit myxomaviruses -or their paramuni zi ng

35 viral conponents. The attenuated nmyxomaviruses or
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A preferred embodiment of the present invention relates
to the successful attenuation of the myxomavirus strain
M-2. The myxomavirus strain M-2 was isolated from
European wild rabbits suffering from myxomatosis
25 (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 disruption,
inoculated onto the choriocallantoic membrane (CAM) of
30 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 3

passages, on the choriocallantoic membrane (CAM
passages; for method, see Herrlich A., Mayr A. and
35 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



conmponents of a nyxomavirus which are suitable for

i nduci ng paranuni zing activities in an organi smal so
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20 NVeLht PRuLE! Bhefhe 3rd stage of attenuation for a further
100 to 200 passages, preferably about 157 passages, in
Vero 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 cultures and the AVIVER cells are
preferably cultured wusing a completely synthetic
30 medium, particularly preferably the MEM medium (minimal
essential 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 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 harvests with



to the successful attenuation of the myxomavirus

strain M2. The nyxomavirus strain M2 was isol ated

from European wild rabbits suffering from nmyxomatosis

25 (Herrlich A, Mayr A and Mgz E. : "D e Pocken”

2nd edition, Georg Thienme Verlag, Stuttgart, 1967) .
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passage, 10 preferably after the 120th passage, in

Vero cells, the viral suspension is transferred to
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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 attenuated and
inactivated myxomaviruses to a myxomavirus
monoparamunity inducer (PIND-MYXO), the virus starting
material used for the virus inactivation should have a
30 viral titer of about 10°° to 107°° preferably of at
least 10°°, TCIDso/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, is added. The
resulting mixture can subsequently be lyophilized in

1.5 ml portions in appropriate sterile glass vials or



The | ast 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 Vero cells. In this way, the myxomavirus
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s@tructures for about 3 days and in lysis of the cells

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

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). The

30 sequences of the terminally located 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”, Virology, edition 5: 421-429, 1994).

35
Thus, it has been found that the attenuation of the
myxomaviruses over continuous Vero cell passages has
led to a loss of the coding gene segments for the
receptors for interferon a and y (IFN a, IFNy), for



after about 5 days. The 301st passage in Vero cells

had 15 an infectious titer of about 106*5 TC D50/ m .

The attenuated nyxomavirus is inactivated by a

chemi cal treatnment with beta-psopiol actone at a
concentration of 0.01-1% bet a- propi ol act one,
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der, L, e-g4r Wssenschaft", TierArztl. Unmschau,

edltlon 56: 583-587, 2002). The attenuation can be
detected clinically through the 10 |loss of virul ence

20 or TREr opeandenest | epARdpMd d 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 1mmunizing and wvirulence-

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-MYXO, is based on the use of attenuated
myxomaviruses or the paramunizing constituents thereof
and 1is suitable on the basis of its paramunizing
properties for the following prophylactic or
therapeutic indications in a patient:
35
- infectious factor diseases and mixed infections,
chronic manifestations of infectious processes,
refractory recurrent infections and chemotherapy-

resistant bacterial and viral infections



rabbits (genus Oyctol agus caniculus csp.), through a
| oss of contagi ousness, through a virtually conplete
restriction of the host range in cell cultures and
through the alteration in the 2pmuni zi ng properti es.
15 The |yophilized product can be stored at
tenperatures of, preferably, about +40C or at | ower

t enper at ur reef er abl baut -600C .with stapjlit
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t ecanstegyof ngesorgarisms of the prepared attenuated
myxomavi ruses that nultiple deletions had occurred in

t he nmyxomavirus genonme. In the case of the initia
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single linear deoxyribonucleic acid (DNA) with a

total |
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andFM_:jnz brevEne iBackest' , rdetthsteslis on, r&@acgidhi epE side
Ver tuttgart, 1967)._The 30.sequences of the
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1d nverted repeats, TIR) are situated at about 11 kb of
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"Modul ati on of cytokine networ vi rus",
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of sthguD9PEReEHd CpkPEMPE: SY 5L € fe fERGCHEIA AP €in the
mucous membranes and in the skin. However, there is
20 also a certain systemic -effect. By contrast,
parenterally applied paramunizations scarcely influence
the local defense mechanisms in the skin and mucous

membrane, preferably having a systemic effect.

25 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

30 of horses, pilgs, 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 dissoclved lyophilisate, in horses and pigs

35 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-MYXO parenterally one day before and/or at the

same time as specific protective inoculations in order



5 neutralized by binding to the corresponding vira
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properties for the follow ng prophylactic or

therapeutic indications in a patient: 35 _ infectious
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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
chorioallantoic membrane (CAM) of chicken eggs (Valo
eggs) incubated for 10 days and was adapted three times
30 Dby 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



weakened defenses and dysregul ations in the defense
system of an organism5 - threatened neonat al

i nfection - adjuvant therapy for certain neoplastic.

di seases, e.g. prevention of agt-astasis, reduction of
side effects due to cheno- and radiotherapy 10 -
regpassagas of bheeostragimadidtyweeni tikeror magabmavirus  was
ci rcul at o1y, 4 et abol i ¢ and nervous systens. The

par%’ﬁu y inhducers of the invention can be 15

adm ni stered parenterally or locally to manmal s,

'ncfHé'QQtQHHHBéd H&ﬁgﬁaéﬂguée@g'k@EllEQQ@H in Vero cells.

adm ni stration_of paramunity inducers specifically
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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 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).



22 to avoid secondary reactions and to assist the

i mruni zation on adm nistration of vaccines. One

enbodi ment of the invention relates to the 5

production of a pharnaceuti calzggonposition for |oca

adm ni stration to induce paranunity in the skin and

mucous nenbranes. The phar BrRegplecal conposition
preferably relates to a buccal or suckabl e tabl et

based on constituents of an attenuated and
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1967) The third CAM passage was adapted in a ist
stage on Vero cells over #20. Qﬁsgges (ATCC CCL-81,
WHO, Anerican 35 Type Culture | ection) , replicated
in a 2nd stage by 24 internedi ate passages in AVIVER

20cel theulddHAsarathity inducer PIND-MYXO produced as in
example 1 is analogously administered parenterally to
prevent secondary reactions and to improve the result
of inoculation one day before and simultaneously with a
protective inoculation with conventional specific

25 wvaccines.
Example 5

The monoparamunity inducer PIND-MYXO produced as in
30 example 1 1is processed analogously to Dbuccal or
suckable tablets. The production and use 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
35 mucous membranes of the mouth there is not only a
homing effect (migration of defense cells into mucous
membranes of other organ systems), but also a partial
parenteral paramunization. The following production

method has proved suitable for the production of buccal




cultured further in the 3rd phase in Vero cells. In

total, about 300 passages ainmed at attenuation were
carried out. After these continuous end-dilution 23
passages, the originally viruloent- nyxomavi rus was
attenuated. The attenuated nyxomavirus is replicated

i N Afel sweetdisle tadherdfero cell cultures are cul tured
using a conpletely synthetic medi um consisting of NMEM
(mnimal essential nedium plus 10% BM5 (serum

sulmdr t uthee madiapi)i larch thi@H, | &t aKoldiicomy d26l yéabéyvinyl-

TSI LA S RO oL i

5w thmuceavsm@temaﬂaoutmfeea al soghlitoder mla}fﬁtwltmt glycol
anté&bd“éﬂ@ mf% e§5&ﬁU§Eé§Pat@E£P@d§eéﬁ§réérEbeﬁrgahce the

H val ues ove 7. . Viral harvests V\Athtlters

Jﬁi@edstmlgw M- seacRImandeqd o fOrRY LAat BPY a2 £ 5RPLET

quﬁi&h g wediegHonepag @Mty kb wardsteeri £ ND- MYXO of

the invention. Inactivation of the viral harvests

with 0.05-0. beta -propiolactone and | ow speed
1oceneIND-Myadi bypparia ikateowed by addition of S% of 65 mg

SUC[S)I r1ayl ated gelatin (polygeline) to the virus
material before Iyophilization. 20 The |yophili zed

proshmitited stable at roomtenperatures and at 267 mg

t erparl Uy esnofg3heat ¢49€ to -800C and can be kept mg

wi thout time restriction preferably at about 40C or

el MaSEHUT- BORAE2ER volume of 1 ml of the 25 ~ —9:2 M9
15l yopdHileirsategikh ssol ved in sterile distilled wateFo0.5 mg

corresponds to an inocul ati on dose. Deep intramuscul ar

or

| ocal adm nistration takes place (see exanples 3, 4

andris . satEeanpl eldulke Ptake MYXO6i ndindeletsf the regular
I nvent ion, i%l ad@a@hstefsgg '1n @ anglagays mMnper tQpcrimal

t he 'descri
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The following formula of a pharmaceutical composition

has proved suitable for producing buccal tablets:

PIND-MYXO lyophilisate 155 mg
Sorbitol 360 mg
Polyethylene glycol 6000 300 mg
Potassium dihydrogenphosphate (KH,PO,), anhydrous 2 mg
Disodium hydrogenphosphate (Na,HPO,;), anhydrous 8 mg
Tyrospirol essence tablets 0.8 mg
Magnesium stearate 20 mg
Tablet weight 805.8 mg

The tablets slowly dissolve in the patient’s mouth and

can be swallowed after dissolving.

The c¢linical test results with the monoparamunity

inducer of the invention, based on the lyophilisate of



in dry form (1lyophilisate not dissolved) locally onto

35 the nucous nenbranes of the -upper respiratory

tract, preferably nasally, three tinmes a day for
prophylaxis or therapy (I m™ Z®er- application) of

mul tifactorial infections (e.g. influenza

i nfteméi onsYomPA rudxamtaeirB3 ™he Pl I\HhJJWIXOairmadumm;)iiﬂed in

r Ldyc a o
anar U s or CORRT = chRandnidt o Ped | prayunizing
t heapeifision o@f thleymmﬁwmsspéEdphplnhetheal ing bdftmans.

l%§§ n s n
i nsu |€]§ﬁgg eg J?cer iﬁ p Sﬁgﬁéé %ﬁ%hfyop |M$§§%£S s
Scarv¢ bt 4%%1 WPEk@H up for exanpie 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.
Adm nistration is carried out several tinmes a day by
manual rubbing into the undamaged skin. Open wounds
can be treated by dropwi se application of the freshly
15 di ssol ved product onto the wound regi ons. The
treatment should take place each day until heal ed.
Exanpl e 4 20 The nonopar anmunity i nducer Pl ND- MYXO
produced as in exanple 1 is anal ogously adm ni stered
parenterally to prevent secondary reactions and to
i mprove the result of inoculation one day before and
simultaneously with a protective inoculation with
conventional specific 25 vaccines. Exanple 5 The
nmonopar amuni ty i nducer Pl ND- MYXO produced as in 30
exanple 1 is processed anal ogously to buccal or
suckabl e tablets. The production and use of the
suckabl e tablets for |ocal paranunization of the
mucous rmenbranes of the ear, nose, throat and nouth
is novel



and a constituent of the invention. Via the activated

35 nmucous nenbranes of the_npyth there is not only a

hom ng effect (mgration of defense cells into nucous

menbr anes of other organ systens), but also a partia

par ent eral paramnuni zation. The follow ng production

nmet hod has proved suitable for the production of

buccal 25 - and suckable tablets: For the

| yophi li zati on, 5@6Ko||idng§§ gpolyvinyl-

pyrrolidone) is added instea gelatin to the liquid
ClS$nirdidceesmdter Wwakth or mepoperbmupltypéhyeckyl émem attenuated

gl ycol 6000 and nmg tearate are required to
o bauce t he TR T SR e ke SR il o
for a tablet wth a yebghyldtHdQdedo- i n wei ght is:
10 PI ND- MYXO Iyophlllsate 65 Urea so ng Sorhbjtol
R0 Ao

267 nmy(lyepREligednndpsen|l 3 gt hgin
stearate 0.5 ng 15 Tabl et weight 500.5 ng The patient
should take 4-6 tablets at re ular interval s each day

to aCh! Wﬂﬂaﬂmmml par am'l J[aé t?:{b gcgn::q]f tration methods
followi ng fornmula of a pharmageuti ca conp05| o " has

proved suit-ablefor producing-buceal—tablets—25
PhND: MYX D £ yiopdsh | isB¢ec 1D ng| Sorbitol 360 ny

Pol yet hyl ol 6000 300 fore the .
oLy LSRN, 0000 300 1 BILESSUHE vergre g ocreos

hydr ogenph&&plestse ( Na2HP04) , anh?@ré@slatﬁgvéé of 24 hours

T Q8RN Olex@8S 8368 cnablaglgs 0. B ng  Magnesi um stearate
20 ny .Tabl et wei ght 805.8 ny
similar stresses
before or at the same time as

protective inoculations

Chemotherapy, irradiation

(reduction or prevention of 1 injection each day or every
secondary reactions) 2nd day until the treatment is
Operations complete or until recovery

(improvement in wound 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




The tablets slowy dissolve
35 can be swal | oned after dig
test results with the nonopar
i nvention, based on the Iyoph
nmyxomavi rus strain M2, which
1 to 4 denponstrate the very g
activities of nyxomavirus |yo
These data are equally ap?gbg
5 well as birds and repti

n the patient's nouth and
goLving. The clinica

amunity inducer of the
ilisate of 26 the
are conpiled in tables

ood par anuni zi ng
philisates in humans.

gb eto ot her manmal s as
Table 1: dinica

cliasghlsrestbta wmnhparnannpayamndmcgr1hduaeatfenmaaedenuated

5 nyxoma cel | culture virus in humans - pro | actic
uses (1lyopHiFoma Sy Litiu@ EUR in ﬁt"]'“gﬁ'f{%cul ar)
I ndications Suitable gdgi-Bpathedki @Begethods Peri ods

of high infection pressure 2

i njections before the

st r ess(1R®ipliski zad amdugexr Vial OB (Ralouimtrapugqylar)

exam nations and simlar stre
same tinme as protective inoc

sses before or at the
ul ati ons Chenotherapy,

Irrad atTdiddE€ried | on or pr ey, n1| Gt

each day or every secondary r%a%l ons) asetratjt%ri methods
the treatnment is Operations conplete or L!!“.t! |

recovery (i nproverrent in wound maaijétgjldw’aiprﬁzertm}cefor 3-5
of opti nmal %Pnses and henndyn nmcs Lnpegtio

per ﬁ% PELC A S Tphyl axi s b §8X8ePraH |%t§bvaﬁym toms
24 hbtawstehephatiedidesus dlsappear, then one injection

mononucleosis, Herpes simplex,

)

etc.

every 2nd or 3rd day until

complete recovery

Chronic hepatitides

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

of 24 hours

Influenzal infections
viral and bacterial mixed
infections (in combination with

antibiotics or chemotherapy)

1 administration per day until
then 1

injection every 2nd day until

the symptoms disappear,

complete recovery

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

chemotherapy)

1. intensive treatment for 5-10
days:
1 injection per day
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
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| npr ovenent

results with a nonoparanunityggi nducer from attenuated
culture virus in humans - therapeutic
(1yophilized inducer 1 OP (1 m)

5 nmyxoma cel
uses

in wellbeing 28 - Table 2: dinica

i ntranmuscul ar)

i ndications Suitable adm nistration nethods 1
injection per day for 3-5 Herpetic di seases days or

unti |

t he sy

nptons (zoster, inf

t hen one injection

nmononucl i
every 2nd or 3rd day until egc.)eS

ecti ous di sappear;
3 Herpes sinpl ex,
conpl ete recovery

Chr (& fre die paff | ha xhersural. 2 ool ors eW'i teka iy romd hindBicer (PIND-MYXO)
I nj ectipnsattientd afMh Sl@dRciinmaie Zatmmgtserd Nf1 unZalafter

infections 1 adm ni tdtMEROPEAMEAY sHRhkhiow) I al

bacterial m xed the synptons di sappear,

and
then 1

infections (in conmbination with injection every 2nd

day until antibiotics or chenotherapy) conplete
I e povery—HpRogdeHetenrctes—art+—AteRsre—treatHent
for 5-10 dy>regulat|on of the defense days: sys$tens
Chira e, U P ; P40 {RaBEhebBY | (| Dav o |Day 7
inferval of [RizgnesigiThexamnt |évermall 5aREe) peri od
pogsi bl e) Epdotoxin damage 1 injection a day for 7
days—or—umti | TEecovery 29 - Tabtfe 3 Effect of
paf@aniini zati pn wi th nyxoma i nduger (PIND-MYXO) |5 in
pal f & Be W t T thiih b STpIEe i el eegkbéydays aft ¢ra000 | 9400
PI!%+§Q§%§d11nistration) (4000-10000/41)
D.B. Ulcerative colitis |[lymphocytes 620 1360
female, cortisone therapy (900-3000/ul)
54 years CDh4 cells 400 920
(500-1800/u1)
CD8 cells 80 210
(100-1000/ul)
U.Ss. Immuncological leukocytes 3800 7400
male, impairment (4000-10000/pul)
38 years
S.C. Metastatic leukocytes 3800 9900
male, prostate carcinoma |(4000-10000/pl)
43 years |radiotherapy
B.M. Susceptibility to |cytotoxic cells 0 248
female, infections (30-360/pul)
56 years




Patient Patients'
Di agnosi s/ Therapy (no=al

r angg)

dat a Par anet er

Day O Day 7
_AS. femul e,

| mmunosuppr essi on | eukocytes 4000 9400 52 years
(4000- 10000/ pl') D.B. U-cerative colitis |ynphocytes

620 1360
years CD4 cells 400 920

f emal e,

CD8 cel

cortisone therapy (900-3000 Al') 54
( SOO- 18001Al)

| s 80

210 (100-10001A1) U.S. | mmi#dilsgidcal | eukocyt es 3800
740 l.e, dnpairnment (4000-10000Q0 Al) 38 years S. ]
oo SRS L B s oot ek At orso
car tPnBREEROB0Y1680B AV F52S yETIES  BAF 5PA Egﬁy B fpys after
Susceptibility to cP{BPolF¥OcaAningsbratieryy] ¢,
i nfections (30-360/Al) 56 years 10 30 - Table 4:
Af fect of paranunization wth Myxoma i nducer
(PEINDMYXQO) in patients with elevated | nmmine
pafaneters (7 days after 5 PIND MyXO admi ni strlati on)
Pafient Di agmosi s/ Theéz,% Par anet er Dag 0 Day "
(ndt3retettangeyt egpost PESPY |BREAVEERPEUKOCYt dsPaY O | Day
femal e, carciinoma, (4000-10000/yhdprhab0baRgad |59
yeprs suscepjinility to granul GCYTES 1 ni ectl ong
(2400- 6400/ yll) 8420 5930 C. H. [Psychosomatic
| epkaeyt es 12700v6H6Q0, f ereket |3gnroopees
(4OtOeQﬁa]10eO,OO/3lcg.rcinoma, (4000-10000/ul) { 12600 8600
59 years |susceptibility to|granulocytes
infections (2400-6400/pul) 8420 5930
C.H. Psychosomatic leukocytes 12700 6000
female, syndrome, (4000-10000/p1)
51 years |obesity granulocytes 9270 4760

(2400-6400/u1)
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51 years obesity granul ocytes 9270 4760

(2400- 6400/ Al') 31 - CLAIMS 1. A npnoparamnunity

i nducer based on paramnuni zi ng viruses or vira
conmponents, characterized in-that-the 5 viruses or
viral conponents are derived froman attenuated
rabbit nyxomavirus strain. 2. The nonoparanunity

i nducer as clainmed in clain1é; characterized in that
t he attenuated nyxonmavirus 10 has a

nodi fication in the formof an addition, substitution

or gelet'oqmégoongagr npr e fﬁ@e segg;nts coding for . .

t he® pr odlict TERCRF 2Pt Bk he TEEEPTor L2849 h O hFaramunizing
r eceptrosepr opentiired cfonigmneantisnki clearacegt bzedeingthat the
§ 03{7i£1|}§8g|9ho§¢h_€‘ 'l]cI Cc%rﬁgfﬁherﬂ% S'ag—?e. deﬁived from an
nmonopar amuni ty i nducer as ained in claim?2;

chapticeevazed rabphatmyhemayiok$net¥ateptors are

selected fromthe group of receptors for interferons

(IFN), interleukins &IL) and tunor necrosis factor _20

(TNE) . 4Th§nEORGREPEIEM Yt Y I FFTeraSisC R 4R 1y claim 1,
cl athaBactehbzadt eni zadti Ahehat teh@atyptokiyx@maedenisorst rain
are__sel ected f.rrom_the graqu f. receptors for |FNa-R,. . .

D hefr- & FRESRLCAELpr M. Fing CTEBERL ghg AR Bdgition,
5. Shesvbnepacanomi tdeligtimerimsonkaiaredndére aggnef segments
cl aj I | , r j i i .

concinity Sob. GIT BELENEEE0n Be Weobfd| EBleprors. with
of tRe® veeabtenvereopestéesarriattknuayeakipRoraeeptsr being

Strab8e Ohrdhi§h MBREPAGANENELYibRducer as clainmed in
any of clains 1 to 5, characterized in that the

xomavirus strain is selected fromthe group
consi st i Nige ofmohBpakBmundbyl dusiaea, as claimed in claim 2,

‘“S£§§¥é8{£942§§9?§9’1thét Thg,Jongparamuni ty Laduger .o
as clarned Tnh clai m6,
selected from the group of receptors for interferons
(IFN), interleukins (IL) and tumor necrosis factor
0 (TINF). '

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,
5 IFNy-R, TNF-R, IL-1-R, IL-2-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

0 viral envelopes of an attenuated myxomavirus strain.

6. The monoparamunity inducer as claimed in any of

claims 1 to 5, characterized in that the myxomavirus

strain is selected from the group consisting of M2, M7,
5 Lausanne, Aust/Uriarra/Verg-86/1.

7. The monoparamunity inducer as claimed in claim 6,

characterized in that the myxomavirus strain is the



characterized in that the nyxomavirus strain is the 32
strain M2 with the deposit nunber ECACC 03121801. 8.
The nonoparanunity inducer as clained in any of

claims 1 to 7, characterized igpthat the nmyxomavirus

5 strain has been attenuated in cell cultures. 9. The

non auRi Ly clajm,8
cha?gc%erlze% Wi ?é ﬁ%p ?#nRgT%%Fe%é%Q%p?%%%l%%%b
nmonkey ki dney ceIIs and/ or AVIVER cells. 10 10. The

nongpar afidi brdpRYGRIuaS ! 8haBdet N ANV PhimEhali dny of
to 9, characterized in that the attenuated

my xSh3aIMF udestPave &&ﬁFQQERﬁ%Wﬁiean ﬂ#qﬁ_tmﬁemyxomav1rus

SDNEPRS BfILINA S Ypé Sl USEE e@Sa €@l TR Ace D Céal Fhdds .
characterized in that the attenuated nmyxomaviruses

have been inactivated with beta-propiolactone. 12.
The9nnnopheamunbparhmdnﬁey dsidulceirmeds | dl&limedn ik, c12@m 8,

Cha&ﬁ&% LiZed,La Bplattkgaol} ggnc)e,rntratlﬁ‘&@rferﬁjbn ?gr/tprlse Vero

Fohe*Te e nohopar-a
|ndm&@keﬁsktd@¢ﬁﬁdelhsc$@dh®12AVI%H&r@©lb$tzed i n that
t he concentration of beta- 25 propiolactone is 0.05%
14. The nonoparanunity inducer as clained in any of
cl atfrs 1TR® TPROPRFPHMRESYz etNdWCeRa@st hglaimed™ in any of

ny XeI@yvhg usestohave beamakyephizktzeth %&a%S tH&e at¥Rnuated
of the monopar a n|t i nducer_as, cl ai in any of

oI ATYECISY EEISET RS Jaries nhPaC phia? eutl cal

conposition. 35 16. The use of the nonoparanunity

15|ndyfer Ple C%ﬁﬁ&ﬁﬂraﬁ?nf@? QBdﬁgékn?s C&gl%édeE claim 10,
produci ng a ceuticaf ~conpositiontor activating
theclmm@p%uz@@ ianbhet &yst aftenupgeen Nyxemaairmgles. have

33 peen inactivated with beta- -propiolactone.

12. The monoparamunity inducer as claimed in claim 11,
20 characterized in that the éqncentration of Dbeta-

propiolactone is 0.01-1%.

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

25 propiolactone is 0.05%.

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

30
15. The use of the monoparamunity inducer as claimed
in any of claims 1 to 14 for producing a pharmaceutical

composition.

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

system in humans and animals.



17. The use of the nonoparanunity inducer as clained

in any of clains 1 to 14 for producing a

pharmaceutical conposition for the parentera

treatnment and/or for the 5 prophytaxis of dysfunctions

of the immune system i nmMmunosuppression,

i mmunodefi ci ency disorders, dysfunctions of

honeost asi s between the hornonal, <circulatory,

met &bol i Ehandsgeravbushsy sionepanameditonethdweenangl claimed

i nf egt J:aﬁ?’ ofeephaski § 4bseasedr Pl i 8atBaceutical
bacterial  di seases, therapy-resistant infectious
facEoFpasikacBsioyi FAP RAGCPAEradi sreptyeat and/or for the

g nf gebpRPSaxeBr oBEC ABBEhastabhans off ithleeCtinihe system,
processes, liver disorders of var qéi etiol ogi es,

chr SATERSRYRPHTS3t dBr s, herJETHRC FERIEY chr oni B spgders,
hepaysfudesionaf | vénz domgdsacidions, betwosnxi ahdamgemonal ,

18. _Th clai i.n any; of clains 15.t0 17,
ancr S eREREPRY riRrEERE Bl SpfV LT hachlal enreatened
admebsatati on indfecthenphar meertasic congdseasen, vi aviral

1d Neqskinsgs, 20 Facous; Menbrapss Moo pat itq{gra}ﬂay&re%istant
pharmaceuti cal conposition including_a npnoparanmunity

i ndieEechiorsaifmetorn &hsedtes| avigal tand 1kaghgraal mixed
phainpsetibhal |y cleeopiabl engdi Féshat ZnL0. dhe infectious
phar maceut i cal ﬁogposiﬁion %%?clai din .clain1%9,l .
f or PYBTEFPS0P " paréNtér al =ttt r att onV251°UPhe S-10C91ES,
phachaoeruti cakinonpasbtrdemsas tleapetdc n didades, m thronic
e 0Sk 1| | S.4 N of a

1 noRSRr et ERPR: o hbSRehal T RECE RO 0 endESRn Whlinage

nmonopar amuni ty i nducer based on an attenuated rabbit

NyX9gavi fHe Sidei Bs S GRUPT isl Nhy herSt&Psims 15 to 17,
i sol ati on of nyxomaviruses frominfected tissue  of a

r abBRereypReaFFFasuerer FRESFr BleGEn&Yallicséd administration

nyxefat hé S; pdrmaceutical composition via the skin or

20 mucous membranes of a patient.

19. A pharmaceutical composition including a
monoparamunity inducer as claimed in any of claims 1 to
14 and a pharmaceutically acceptable carrier.

25
20. The pharmaceutical composition as claimed in

claim 19, for local or parenteral administration.

21. The pharmaceutical composition as claimed in
30 claim 19, where the composition is in the form of

buccal and suckable tablets.

22. A method for producing a monoparamunity inducer
based on an attenuated rabbit myxomavirus strain,

35 comprising the steps:
- isolation of myxomaviruses from infected tissue
of a rabbit typically suffering from generalized

myxomatosis;



adaptation of the virus to a permssive cell system

- passaging of the isolated viruses in a permssive
cell culture until attenuation of the virus 5 is

achi eved. 23. The nethod as €l nmed in claim?22, where
the isolated viruses are inoculated onto the

chori oal | an a (gﬁ%& af c ated chi ¢

10 eggs forggﬁétadap a?ﬁ%n 4. dJ‘H héd Bs™C gsg%% cell
in evatem23, where the virus is repllcated over 2 to

6 passages,pgggggiﬁglycgyertﬁe p%%%ﬁﬁ%bdonvﬁQ%sgﬁM in a

15 25. The nmethod_as clained in claim?22, where

my xBREDT FELEs Sﬁééeﬁﬂllthlrtehélﬂtrﬁflec%‘é‘aelﬁlﬂ%%%@“ ap€ the virus
g sol at genbyvegplication in a permssive cell system

20 26. The nethod as clained in claim 25,

characterized in that the virus is isolated by

cul 28iti nghen mdichod hard oallladmiedi c inenblane (LAM wHere the

|ncuba e hi cken_ eggs. 25.27. The nethod 3as clalned
i 93@ charad % |zedaan t hat °f é 3|rus i nto the

subsbqneqalyaaugpcedntmbIMQecymﬂAMﬁMNOﬁLunnunbated chicken

asg £SsoPr eher aBhyr Qvebn2 further passages. 30 28.
1§) ﬁ%tho% as cl aln%d In %ny of clains 22 to 27,

mhere the virus is passaged in a permanent cel

CEI bare. TRS. m@BBoHEéBOdlaiméﬂahﬁeéliaﬁmC|26i,mw%%,re\/\fft@fee virus
the.virus

|% passaged_in &2 Vero cell cuI%ur .130.
Thelﬁeifﬁs’&lg?t{? AP i EPalPmPAP SRt ackErtS ’é%b ypover 3
t hapatbagast eonathenCal. t he nyxomavi ruses takes 35

| ace over 80 to 150 passages, preferably over 120

passages, in Vero cell cultures.
25. The method as claimed in claim 22, where the

myxomaviruses present in the infected tissue are

isolated by replication in a permissive cell system.

20 26. The method as claimed in claim 25, characterized
in that the wvirus is isolated by culturing on the
choriocallantoic membrane (CAM) of incubated chicken

eggs.

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

passages.

30 28. The method as claimed in any of claims 22 to 27,
where the <wvirus is passaged in a permanent cell

culture.

29. The method as claimed in claim 28, where the virus
35 1is passaged in a Vero cell culture.

30. The method as claimed in claim 29, characterized
in that the attenuation of the myxomaviruses takes



31. The nethod as clainmed in any of clains 28 to 30,

5 where the virus is passaged in a binary cell

culture. 32. The nethod as clained in claim 31, where
the virus is passaged in an- A4 VER cell culture. 10
33. The nethod as clainmed in claim 32, characterized

in t S$agi t s_pl ver Q
pas 2%%%, rEDS’Ire(@:r?er%gbl §gov12ér%92 6%% ae%és.p%%fféﬁég}?et%%edr 120
as Rissagesi manVend ed¢hl neulures 33, 15 where the
attenuat ed nmyxomaviruses are additionally replicated

over further attenuation passages. 35. The nethod as

cl athed The cgFRrd4 2swrdsinack 1R eprvc &l gl aidkes?8 to 30,
5Pl agigetd des ov bRk eys kbAWEygE@! 115 a 201 30y Thel TreddiDelire .

as clainmed in claim35, characterized in that the

further growh takes place in Vero cells over 100 to

2003 passEgesmetZBod7as Thkameeéiodnaslaliai aRd whearythk virus

cl ai rs_ 34 6 i Z i n.t.h the viral
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ar etRddiRdondily RIRRATIRE eF2KRE  FHEGRt IKYETas 10 to 50
cl apaeshdds £l g SSabieswet hes Fossddehnuat ed
nmyxomavi ruses are treated with beta- propiol actone for
the inactivation. 40. The nethod as clainmed in claim
39,34 harHuo¢ emezbdd36s iqlaivedd tive eopceift redltdiors 022 to 33,
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coneepl reatem ofeheiurpreni al tetwrelon PISTHIES 42. The

met hod as clained in any of clainms 22 to 41,

35. The method as claimed in c¢laim 34, where the
replication takes place in Vero monkey kidney cells.

20 N
36. The method as claimed in claim 35, characterized
in that the further growth takes place in Vero cells
over 100 to 200 passages.

25 37. The method as claimed in any of claims 34 to 36,
characterized in that the wviral harvests of the cell
culture have an infectious titer of from 10° to 1073,
preferably of at least 10°'°, TCIDso/ml.

30 38. The method as claimed in any of claims 22 to 37,
where the attenuated myxomaviruses are additionally

inactivated.
39. The method as claimed in c¢laim 38, where the
35 attenuated wmyxomaviruses are treated with Dbeta-

propiolactone for the inactivation.

40. The method as claimed in claim 39, characterized



including the steps 10 - isolation of myxomaviruses
fromthe infected tissue of the rabbit suffering from
nmyxomat osis by replication on the CAM of i ncubated

chi cken eggs and subsequent--3@daptati on of the

i sol ated nyxomavirus to the 15 CAMover a further 2

Passagesh st at{enuatd ol A dihe, | S At by rises by, - -
passagi ngatl:n ’{/ero cer?f]e cu]ft"{]lroeﬂs, %pﬁe%tailé}so%%v%racltzo&e s
pas@agbsli®- transfer of the viruses into the binary
20 AVIVER cell culture with further attenuation of

the virus, preferably over 24 intermedi ate passages, .
in this Tefl meébrfura® claimBsdqdentciddmsftlr Ghadneterized

svirus begke onlee 2Sonedc raik@y kKfdneewsldropidilhctone  is
rep%légglon of the attenuated nyxomaviruses by
further°attenuati on passages in the Vero cells,

preferably over about 150 passages. 30 43. An

att gpuat I r.us | nab t
ol sffbq The NECHBY WS ORLAMQERLS Uy W I 22 re 41,
as thelwedngntle¢ abhers, deposited at the European

1gC0l ['ection 9§of§$lo£l”5§rﬁ%ﬂﬁﬁﬁ%@ghse§5 pERr ¢ infected
deposit nunber 03121801. 4 The nmyxomavirus as

cl aFhe8ue n < aiti®s3r8PP4%, sphiprEREri TReMi MRt Es by
nyXpspYicasion genetheakhy It - iAedbhtead.cHickeheeggs and
myxonmavi rus_as claimed in claim45, characterized In

t hat"PReIAFRomavi rus have a 5 nodification in the

form of an adaptaobonswifstilieit ispletedelmticmvirwneto the

1 £0r .GOQSPeaSEQPPHéé.Eg&%ﬁ§a§8é the production of
cytoki ne receptors, wt e Teceptor
- attenuation of the isolated viruses by
- passaging in Vero cell cultures, preferably
over 120 passages,
- transfer of the wviruses into the binary
20 AVIVER cell culture with further
attenuation of the virus, preferably over
24 intermediate passages, in this cell
culture,
- subsequent transfer of the wvirus back onto
25 Vero monkey kidney cells, and
- replication of the attenuated myxomaviruses by
further attenuation passages in the Vero cells,

preferably over about 150 passages.

30 43. An attenuated myxomavirus obtainable by the method
as claimed in any of claims 22 to 42.

44. The myxomavirus as claimed in claim 43, deposited
at the European Collection of Cell Cultures (ECACC)
35 under the deposit number 03121801.

45. The myxomavirus as claimed in claim 43 or 44,

characterized in that the myxomavirus is genetically
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properties of the cytokine receptor being |ost through
the nodification. 10 47. The nyxomavirus as clained in
claim46, characterized in that the cytokine
receptors are selected from t3me -group of receptors
for interferons (IFN), interleukins (IL) and tunor
neGrOsd Jg_cgctor is (TNF). 48. The nyxomavirus as
clarnmed

cytoki ne receptors are selected fromthe group of

r ecgpt orgnd or IA}FMA%II‘LQSO | &Y - Re1lNRdd | inl-Reiaim 45,
IL-2-R, I1L-6-Rand |L-12-

n claim47, characterized in that the

characterized in that the myxomavirus have 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 lost through

the modification.

47. The myxomavirus as claimed in claim 46,
characterized in that the cytokine receptors are
selected from the group of receptors for interferons
(IFN), interleukins (IL) and tumor necrosis factor
(TNF) .

48 . The myxomavirus as claimed in claim 47,
characterized in that the cytokine receptors are
selected from the group of receptors for IFNa-R,
IFNy-R, TNF-R, IL-1-R, IL-2-R, ILjG—R and IL-12-R.



