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organisms, especially that of mammals and birds,
includes an antigen-specific and an antigen-nonspecific
part. Both partg of the immune system are linked
together and moreover interact with one another. The
antigen-gpecific mechanisms are respongible for
building up immunity, and the antigen-nonspecific are
responsible for building up paramunity. Paramunity
refers to the state of a well regulated and optimally
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,
the nonselective and conditicnally selective
paraspecific defense mechanismg which are old from the

phylogenetic viewpoint and are called primitive.

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

nonspecific reactione according to their origin.
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for exanple, mcro- and nmacrophages, natural killer 35 cells, dendritic
célls and soluble factors such as cytokines, whi ch show . .
pat hogen-nonspeci fic or antigen- nonspecific reactions according to their
origin. 2 Paraspecific activities are t-02be observed in the relevant
organi smimediately after antigen contact, whereas the effects of the
anti gen- speci f¥@r#fnthel i gysteri appear oaty afterbdaysbserweéksin5 thet he
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clear 15 since its devel opment (Anton Mayr, "Paranunisierung: Enpirie oder
W ssenschaft" ,IBi addhe Nmereediltigihm}%(@;}gangg@d Zgﬂ%fég%%rm%?e_ tpﬁﬁ%_sptgg: ;I C
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initiallyPeadtyIRePareaspecific part to the specific part, with a later
onset, of the immune system(e.g. wth antigen nmediation). In the event of
infections w.th particuyl arlg vi rul ent pat hogens, the garaspem fic 30

def enses of tﬁ%*brgﬁﬁﬁ ht&r eChbIRETHIN 22 el t & -Govefne paraspecific

{ activities of the immune system for prophylaxis and

therapy in a patient have become increasingly clear

15 since its development (Anton Mayr, “Paramunisierung:
Empirie oder Wissenschaft”, Biol. 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 wvariety of foreign
20 materials, infectious pathogens, toxing 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.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 wuntil specific immunity develops (e.qg.

antibodies, immune cellsg).

The paraspecific immune defenses are a physioclogical
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



the time until specific inmunity devel ops (e.g. antibodies, imune cells).
The paraspecific i mune defenses are a physiological 35 process and can be
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cytokines which have stimulating and/or inhibiting
15 effects (e.g. via repressor mechanisms) both with the
cellular elements and with one another. This closely
linked and stepwise responding biclogical sgystem of
paramunity with its various acceptor, effector and
target cells and the signal-transmitting cytokines is
20 moreover thoroughly connected to the hormonal and
nervous systems. It thus represents an important
constituent of the communication, interaction and

regulation network.

g 25 Paramunity is induced by paramunization. By this is
(wf 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-~-gpecific
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
nongpecific endogenous defense procesges can be

increased, supplemented or else depressed, depending on

the type of paramunization and the responsiveness, such



el ements of the paraspecific part of the i mune system and the production;
associated therewith, of cytokines, wth the aimof elininating
dysfunctions, rapidly 30 increasing the non-pathogen- and
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based on CO”b'i?l%Uc%”rss,Of ;4wa more poxvirus conponents deri rom

di £ er ent 18 Xnown that they are taken up by
15 phagocytic cells (acceptor cells) which are thus
activated and release mediators which in turn mobilize

eftfector cells. The latter finally switch on the

regulatory mechanisms of the paraspecific defenses.

20 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 Bl.

| 25 The present invention is based on the paramunizing
e properties of attenuated myxomaviruses and/or their
viral constituents.

Attenuation refers to the modification of the
30 properties of an infectious pathogen which lead 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
35 centuries.

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

experimentally, and the timespan necegsary for



poxvirus strains with paranunizing properties are described in European
patent EP 0 669 133 Bl. 25 The present invention is based on the

par amuni zi ng properties of attenuated nyxomaviruses and/or their viral
constituents. Attenuation refers to the-nbdirfication of the 30 properties
of an infectious pathogen which Iead to weakening of the pathogen
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Myxomavi r usesm%b?fti%% %%tt@l%%eer}ls_ of nyxomatosis, a
{

In rare cases, an attenuation may, especially when an
15 experimental attenuation by genetic manipulations is
attempted, alsoc lead to an increase in the wvirulence

and contagicusnesgss.

Myxomaviruses are the pathogens of myxomatosis, a
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
(«5 myxomatosis into a country previously free of the
disease results in rapid and fatal progression. After
the wirus 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 1s widespread among American cottontail
35 rabbits of the genus Sylvilagus  which occupy
exclusively the New World. Thesge 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 Buropean wild and domestic



20 contagi ous systenic viral disease of wild and domestic rabbits which
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observed At t eaptsimath st hAlds MesticQRyd & Lhhels species and to humans had
negative results. ( The present invention is based on the object of

provi di ng novel nonoparamunity inducers for human 15 nedici ne and
eterinary nedhei n@rehechirt hervealijieni ofs based on the object of

providing novel wmonoparamunity inducers for human
15 medicine and veterinary medicine. A further object of
the present invention is to provide a method for
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.

Accoxrdingly, the present invention relates to
monoparamunity inducers based on paramunizing viruses

or viral components, characterized in that the viruses

25 oxr wviral components are derived from an attenuated
(wj rabbit myxomavirusg strain. The viral 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 wvirulence

35 in oxder to have an adequate immunizing effect.

A  monoparamunity inducer baged on the wmyxomavirus
strain M-2 1is particularly preferred. An attenuated

myxomavirus strain produced by the method of the



t he pfesent invention is to provide a nmethod for producing such

nmonopar anunity inducers. It is additionally an object of the present
invention to provide pharmaceutical conpositions for use as 20
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i nfected t'ssggr%ﬁs%ive 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 elge
experimental animals. It is possgible 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 wmyxomaviruseg 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 isclated myxomavirus to the choricallantoic membrane

wa (CAM) 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 wviruses 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 purpocge 1t is possgible to
35 inoculate a permissive cell gystem for example with
infected tissue homogenate obtained by disruption.
Subsequently, the wviruses obtained by the initial
replication are either adapted further to the same
permissive cell system, which was already used for the



rabbit typically suffering froma generalized nyxomatosis. The virus is
subsequent |y adapted to a pernissive cell system i.e. to a cell material
which 15 permts replication of the virus, such as, for exanple, cell

cul tures, incubated chicken eggs or else 8experinental animals. It is
possible in partl cular to use cells of the natural host or of a species
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and subsequenthy-pdapkedst @otNene culturing and/or adaptation.
15
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 wvirus is reached. It is possible for this purpose
20 firstly to test various permissive cell systems for
replication of the virus and subseqguently 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
‘ 25 continuous cell lines are suitable for attenuation by
(wf 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



perm ssive cell system by further passages. Initial culturing and

i solation of the nyxomaviruses by replication on the CAM of incubated
chi cken eggs and 10 subsequent adaptation of the virus on the CAM over
further passages, preferably over a furthér-2 passages, is particularly
preferred. However, it is al sohgossi ble alternatively to use the
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passages on one or_.nopre, perm ssive cell cultures, until ~an attenuation or
the desired deglreee“é?’e%{;?%ﬁuat‘?‘a% St Hedi fpsl | 89pBREAedViTEsE] FUEsi bl e

for this purpesef2dafilyst ppstemdeebt ivarious peyH saiate Gel | vaysd e for
replication of. t i.rus d hsequently to.sel ect one or nore cell
systens in \Ahict%r&?ﬁ\eéshi gﬁzls%t ?flr%frélg%sousaryeti &é’re;? are FELEEES ort THG t Her
passages. Bot bipeinyar BWIAHR setohdaryuteltecubhdr eseasd ivekkdas penmmnent
and 25 continuous.cahh.l ifngs.arg switable for attenuation by long-term
passages. Thug, att enuation can tgt(ge %?a gsgﬁgetséplji%a??ﬁﬁl%{ﬂlﬁﬁ %ﬁ’r or
secondary chi €R éfbrifd P##BR8BE as ENCCER)r wivhtlawsy opré fiecablyr eseaf 25
permanent CEbageklkss 30 Preferred according to the invention for
attenuatilon of the nyxomavirus is to passage or replicate the virus in a
per manent tell cul ture, in particular a Vero cell culture, preferably over

80 to 150 passagesaandndatpdr thegdbaslyrisef @5ablphayenel2Qpassages 1

Al ternatively Lti-onally, the virus is passaged according to_the

i nvention on gggﬁgggbeﬁier%% ntfuérg:lk]ler I ?EE?nﬁﬁt\}sﬁ cHPRIHRINNA VERTERSYS are
preferably ussépliThédencell stior wverhses! et hadlheersloht appadebyved |

further passages in Vero monkey kidney cells, in
15 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,
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:
- isolation of myxomaviruses from the infected

30  tissue of a rabbit suffering typically from generalized
myxomatosis by replication on the choriocallantoic
membrane (CAM) of incubated chicken eggs and subsequent
adaptation of the wvirus to the CAM over a further
2 passaqges;

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



9 fusion between chick enbryo fibroblasts (CEF) and Vero nonkey ki dney
cells. For the nmyxomavirus attenuation of the invention, the isolated and
adapted viruses are preferably passaged '8_9 first step in Vero cell 5
cultures, the viruses are then transferred into a blnaBy AVI VER cel
culture and replicated #herei ny preferahly over 10 ta. ssages, in
parti cul ar ngfY 20 to é%ﬁbassaeesg an 5%& |%ﬁ?5¥?y%ﬁgg¥§ﬁ§ﬁl oU%@FES
passages. 10 Fﬁ@jayﬁéﬁudﬁ@ﬁbﬁyxgﬁﬁ%ﬁﬁUSC@hhsIhemdbea@ﬁdmma?pam{yi' theth
replicated ovegifusther @{t@nggghorbﬂa@ga%e urther, rgplication of the
viPuses preferé%ly tékes Siace over furt eévﬁgsgégesoln y@ﬂ%re K '¥|dney
cells, in 15 %%wt?%ﬁﬁ%ﬁe%ver 100 to 200 passages. A particularly preferred

hod step-i inkd QN af 1 i-vaki of, - t d
further meshod step- i ssulagishibdonat -LA3ELL-VAE gﬁgmf‘fé_;r:ﬁ%t ?%g?{?re%ﬁ'{t?g 2VOero

xomavi rus. |l nactivation can take place by ' Nt
o adi ati on, tf?%%‘aecifighda?lfhgﬁt”& Ml FRrpacetégrarchythe whewmsesl by
treatnent\Mtrfunnh9¢woptobaghfm©F'ﬂﬁﬁﬁéﬁﬁéssggn{Egjﬁiﬁgggg%?ﬂﬁflls,
Xxomavi ruses Wt t.a- pr.opi ol.act on i ncrea _ _ _
thivities fLHQ%ﬁégéghﬁxe?v%%mﬁ?%%%anQh@a%$%%%$f|es which are stil
present where arzb capproprlilate after the attenugtlon aLe !ost.tA ol udes
ticul referred divent  of -t nmet hod o the 1 nvention Inc
Fﬁ; ;grlgafxgpsteps: Eiﬁ%ﬁﬁéﬁ%%ﬁ?%ﬂ5%y§§%a@%ESEE?EFFOHWFﬁE@WHﬁEEFEHqnéo
tissue of a rém@%t%ﬁﬁqerWﬁ@htpr@é&Fyrbpmnigehenahlze@hzmyxamﬁaﬁ?eﬁgw
replication onpddie 61 oaim@ntgbgasﬁggg@qqe Q%ﬁ?%gg%ﬁhgcubah§gFﬁr#ﬁgfn ,

i over 'a
eggs and subsequent, .adaptation of the virus_t
passages; f%munzzlng properties still present after the
attenuation are lost,
ib

Attenuation by long-term passaging is usually concluded
by 3 to 5 plagque 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 V8V challenge test
in the baby mouse - are detected. This procedure ig
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 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 wvirulence 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.



35 - attenuation of the isolated viruses by passaging in Vero cel

cultures, preferably over 120 passages; - transfer of the viruses into a
bi nary AVIVER cell culture, where the AVI VER cells have been obtained 10
by cell fusion between chick enbryo fibroblasts (CEF) and Vero nonkey
kidney cells, and attenuation of the virus in this cell culture over 10 to
50, preferabl " 28Lt6RY85488 ®RY d@Bfequentieteansnsr i the Vieusimakk

onto Vero monkeyid ddaeytelél In@msw:@ﬂls C¢hOhe Of Ahh%n\@ﬂé&%%gpyde Hed her
attenuati on pas g ﬁ ells, preferably_over about 15
passages; and bhafy @n 1Fn SAPERTONY oPPEHEvER t ERuRCe P FRAGIAES uses
by treatnent width bet a::mn@a@iﬁgt angsbdihi sft r@sal &endns i A6y eaBkNg 4:hel
paraspeC|fgc %%&{v ties, while the imunizing properties still present
after the ~attentation are lost. 15 Attenuation by | ong-term passaging is
usual Iy concluded by 3 to 5 plaque end dilutions. After various clones

have been obt est-e es_selected f further re ation
are those mﬁtahﬁiﬂ%%ggﬁé %%9%55%%§8%J%?56%Hbd% tlgngegrgng'cHné1 %; W th
whi ch a high Jéﬁnntﬁﬁngp®%$@9¢$ykﬁfeagprpprnheevswuchablengsﬂarﬁity|n
(he baby museeadye delcibedm Thin prageduseel s (dntended.to Spsuis, i

e ‘urt her

particul ar that qsnetlcal uni form virus naterla rOVId

use. 25 Th8 téFm°dtYedfudti oroladyséd i nagdnnleei oﬁﬂWﬁWt maferenesi i on
refers to the cexper igrentaln)modid iwatdom iy .

(' The present invention further relates to attenuated
myxomaviruses  obtainable by the methed of the

15 invention, pharmaceutical compositions including the
attenuated myxomavirus or the myxXomavirus mono-

paramunity inducer of the invention, and to the use of

the myxomavirus monoparamunity inducers 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

7 25 are suitable for the treatment and/or for the
(ui prophylaxis of immune system dysfunctions, immunc-
suppression, immunodeficiency disorders, dysfunctions

of Thomeostasis between the hormonal, circulatory,

metabolic and nervous gystems, threatened neonatal

30 infection, neoplastic diseases, viral diseasges,
bacterial diseases, therapy-resistant infectious factor

diseases, viral and bacterial mixed infections, chronic
manifestations of infectious processes, liver disorders

of various eticlogies, chronic sgkin 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



t he dfiginally virul ent nyxomavirus into the nodified form wth a
si'nmul t aneous increase in the paramuni zing 30 properties. The attenuation is
detect abl e through one or nore of the foll owi ng properties: reduction or
weakeni ng or | oss of virulence for FEuropédn donestic and wild rabbits
(genus Oryctol agus cani culfus csép. ),.35 - weakening or |oss of

cont agi ousness ¢ ST cOloPBFATHE FAStOR akge i mameR}s cocly eas, for
alteration of ekempiwnizingnp| optdels - daggui Hddon p gRar araini ZjiNgs
short-term protective activities.. - 11 n attenuation my lead to

del etions in tREt &t hfPal O%r gt 6F° t RE<Ryx&hmvi-Pas edé?fﬁfh%e.f Ak 1ZAECEasi ng
degree of attena&eison chefloequest|yThhyer ved t ehbeedsseci phedi cWibh1gn

i ncreasi ng Hu I el-et | i,n the viral, 5 genone. The degree of
attenuat i oné’chgﬁl%g’g%%%cl?g% g%% r:%lnlsqtug‘ragd anglu sk W%’aé@dﬁq’kﬁr
appropriate suitable activity tests as known in the art (cf., for exanple,
10 US 6, 805, 879y, cof 4 + ang.the nc cited therein) and
by cl oni ng. Thenpresentzﬁﬁabntgg% fJ&#ﬁ%&ﬁ%gﬁg%gé?toﬁéngﬁﬁﬁtedj che
myxonavi r uses éBV&RRablRe BySPheynet hotbwyf teed 1paraventizing phatiwdeyt i cal
conposi tions ipgkudingH %@éﬁc%ﬂyaﬁ‘ﬁgym@éW%r tJ%oaﬁcEraBe Sikan oo Tt i
paramuni ty inducer of the invention, and to_the use o t He nmyxonavi rus
monopar amii t yoF ndherS Vit 18t iVat# n§uitpbl parmaspesi fane iawaineaystemin a

mammel and to the 20nusehef i@t eniated Vi mus f b tPREAYGIRY 8F  the

O erPros ") BpibnavEtlseBOGRRLY (NS SHLRRIZLAG DAV e che
(‘ myxomaviruses while the paraspecific activities
increase. The monoparamunity inducers of the invention

15 therefore have paramunizing, but no immunizing,
properties, making multiple and continuous use

possible. 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 ¢onnection 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 c¢ytokines with the aim of eliminating
s 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 wvascular 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 kilier
cells) and the activity of other lymphoreticular cells



myxomavi rus nonoparanunity inducers of the invention 25 are suitable for
the treatnent and/or for the --' prophylaxis of imune system dysfunctions,
i mmuno- suppression, inmunodeficiency disorders, dysfunctions of
honeost asi s bet ween t he hornDnaI, circul atdry, netabolic and nervous

systems, thre E;ned eonatg hgf ction, neq&%astrc di seases,_ viral
di seases, bacterd al LEeS, CRhdFApiesTRt SR FAf b8Ei GUY Fiadasical

di seases, viraptandirbacterial m xed infections, chronic manifestations of

i nfectious processes, liver disorders of various etiologies, chronic skin
di sorders, herpetic 35 diseases, chronic hepatitides, influenzal

i nfections, éﬁmntﬁﬁkﬁldémag@mUﬁhEynmmWMnemnnmﬁw ubddcetis @bﬂﬂﬁtummﬁntlon
are generall Vi and effectiv t he sense
of paranun?za%?gﬁip%fﬁé RHV%Egégg I%g% or © eRamprede ﬁu§§ﬁ§ ﬁ%?gﬁgicﬂogs
cats, pigs, f6@@&QQﬂ$nQuwhbW%olﬁoﬂnﬁﬁnd¢bst@ubh assed oin ekamphe, dridzar ds,

snakes, Che'Oﬁhﬂ&%léﬂﬁﬁ/éﬁﬁéﬁi@%eﬁﬁﬁerggﬁiéﬁﬁlgﬁhg enotll Lakle Lor use in

human and veterinary nedicine. In addi paranunlty |nducers of
the inventi oRTAFSHSEY Sa MESHAYSHRE Pt diftfi $90RE aefl i Raxgmuyd 2dt Ivmgh

pot ency. They can be produced by the nethod 10 of the invention in a

sui tabl e ﬁﬁ&and are safe for, use in the nedical sector. The

attenuat i Fhet ST x o AETOPEY S Use dicReP R AN RHENI AR GSSperti 88e6F t he
nmyxomavi r uses iwhi | @othecpasaspecitfi ¢ aktivi ti@sent e easefeTe to  a

nnnoparanunrtgebgggﬁg [ $ of Egghrnvggtrgp 1 Ergﬁgagﬁﬁﬁg?v%ﬂgﬁgagg zrng,

but no i mmuni zi ng, proper I'es, meKi ng AN
possi bl e. The@§X9@ﬁQWEMS§SngCﬂroﬁ@rt|@Et©muahedrampxbmanyxuﬂavstmaland of

i ts paramuni ZiRg1vdialy CORBONSAESmunizing viral components and the
15 constituents thereof which produce the state of
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
virug 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
me 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, wviable or
30 inactivated recombinant myxomaviruses derived from
freshly isclated myxomaviruses, viral envelopes, the
removed envelopes and cleavage products and aberrant
forms of these envelopes, individual native or
recompinant polypeptides or proteins, in particular
35 membrane and surface receptors which occur in freshly
isclated myxomaviruses or are recombinantly expressed
by a genetically modified myxomavirug or a part of its

genetic information.



are sur prising and were not predictable. 20 The term "paranuni zati on" as
used in connection with this invention refers to the pharnacol ogi cal
activation of the cellular elements of the paraspecific inmune system and

the production or rel ease, associated 25 therewith, of cytokines with the
t he non- pat hogen- and

ai mof elimnati dysfunctions, rapidly increasin
non- antigen-qgﬁgg?$i¥ 5ot c?PEﬁaSFgﬁnt%ﬁﬁi%lﬂ%%???aﬁésuhéﬁiﬂ@iél the
regul atory ef frectohetieen toeicdpamaneni 10" MBAAke rNEFMEUSHERS YaSeW afn

systens. Para | zat.i Q. Jeads to the protected state of paranunity. The
term " par arrunin%&gé‘ %qék%glga%faﬁl JORHERE TR i FF?H hi%&§%nf‘fi16l’+sr'ef%‘i’§a%% t he
actively acquiMed stmatleurodinan optimally regul ated and functioni ng
paraspeci fEc 35 defense system associated with a rapidly devel oping,
time-limted protection froma |arge nunber of pathogens, antigens and

ot her noxae. T hayoehpwsi $her atlainideel fuastioa oh theplyleeltis (vt ur al

killer cells)s@ngnhthgyaehiviity0f A}g et ] %ellﬁ > (e, 0
dendritic cells) are r%{?{seg1 tlo tshemdgL m%‘%%lg?{c‘%f 5%%#%%m Dzl\f{e%(rom n
"paranmunity i ®. as used in connection 5 with this invention refers to

a pyrogen-free, nontoxic nedicanent which is intended to be used in humans

and ani st enerate and reqgul at e endogenous defense and protective
&i anaﬁglese SE%quspaqléﬁm

mechani s At 2BEFBH. TESURNE (@R nEhayREREFLCUsISS
nonopar anuni t yofi ndueemyxasauseds imoregneskionw thatbes piyenthiven rafers
to a nedica Mhich is based on attenuated rabbit myxomaviruses or an
attenuated nyxomavirus strain, including the paramunizing viral conponents
and the

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 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
éwf 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 guccessful attenuation of

30 rabbilt myxomaviruses in cell cultures.

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

preferred in this connection for the monoparamunity



15 constituents thereof which produce the state of paramunity in an
organism preferably in a mammal (e.g. human). The term "nyxomavirus"” as
used in connection with this 20 invention refers to the species of the
nmyxomatosis virus of the genus Lepori pox%r 0s. The nyxomavirus belongs to

the subfamly of Chor dop idiae and to the famly of Poxviridae
( poxvi r uses) . %Wer%(" E[é?arﬁfh‘f?? Ni FR Terpitencembidatdems not

connection Wwi tdmd& hios® mmentmpnoma@hmies s ot g Byﬂﬁ%félefpé[ré@mﬁiH?t ures

derived from VI ng paramuni zi ng properties, for exa
viable or i ngg%?[%/gt eéé&#r es y “i sol ated nyxomaviruses, viable or 30

i nacti vated reconbi nant myxomavi ruses derived from freshl y isol ated

Xomavi r uses raj |5 myed. en vel opes and_cl eavag
g%/oduct s asr:?d a%%% r Eﬂ%lralf\ﬁglr (r%sa%?} %E gEgggél ope uc‘?cgdrl\r}l duafah: :ive Sarh
recombi nant pdt§pepirdesXHFP P ot amshumﬁnparuhmm 38mienbrane iand siirf ace

receptors whichy, £5ﬁéﬁ1fﬁbfrﬁéﬂbﬁarbﬁghﬁkg ng%ﬁ%. r%ﬁ%§ 3% fglcular%%rt of

reconmbi nant | y .e resse enetica nyxona rus or
its genetic @ﬁ‘g“?%‘ﬂ% fqy e éﬁﬂé@tlneod&@@m@ézmoz@ t Howlimivedsiesul t s

with the rrqumaall hd% - m@@g@ha@w@dmwdygsteé’w@ﬁw Qﬁsel%c@l%&&@ Tabl e

attenuate mat osi.s cell culture virus, strain 2, 1 n hunmans
1 shows tﬂg cliH cal® rEERATS Osh pF@phyFQ@FP@SHgéreéﬁlPﬁe NYX 0 B ITFERC -
nmonopar anmuni t ydé fiducsicPl NBiM¥XQhaa  dninsns. £18mTahle aoﬁbeﬁ@ehbésdéfﬂ cal

Ir:’?illllj}l }\/SNXCC))n thesrﬂpeeéglgruig,l éghélhewa X0 ewgr usp}[irggrg CO gggéé¥ I nd Cer
( order to have regulatory effects between the immune,

hormonal and vascular systems.
15
The invention is further based on successful
attenuation of a myxomavirus strain by passaging
through cell cultures, with the virulent 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-propioclactone. The
monoparamunity  inducers are based on attenuated,
25 l1lyophilized myxomaviruses, with individual viral
(wf components ©f 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 isclated 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



humans. Table 3 shows the effect of paranmunization with 15 nyxomavirus
monopar amuni ty i nducer (PIND-MYXO in patients with | ow inmune paraneters
(7 days after PIND MYXO admi nistration). Table 4 shows the effect of
paramuni zation with 20 nyxomavirus nonopk& afrunity inducer (PIND-MYXO in
patients with el evated i mune paraneters (7 days after Pl ND- MYXO

adni ni st r at i oMECTHel RdNenf Yoy IFasedsbraihe sur pvhschg diendbmg ridwet 25

attenuat ed rabbidmdyXOMAVHI USSR OF gbhGhE PRLANMNI ZLNg, coenstit 1520 e
abl e to induce vergibcgoodégar anmuni zi ng properties in a recipie organi sm

whi ch | ead to THEPHIG eBBED 2GS eMBRifar8ming t §. e heisionr inhitshe

i nvention was fdwemfof sn saugeessdnl atbepuahtonAnohby 3R1A0RJH, MMBUL uses
incell cu tures. Tthe m)noHQaramJnlt i nducers of the invention are
pr ef er abl y based On- 1 dphiX T Zetts att ehligt Ut akdne| haCERFaTe Paidshikost

nyxomavi ruses trrdug rtlparandhf Zéagidh. Vihake CarpoReBSrafe atienyated
myxomavi r uses i Lral ¢ opents,of the invention are preferably
derived from osﬁefggrﬁnéﬁoé’naﬁﬂ%%g sctol%g)ng%‘? ghﬁl GRS faET FE S SR huat ed
nmyxonavi rus st{Tds. iintieslemiafer r ddliin dhils conmecticanrdorst Mactors

monopar amuni ty gy | ndugers ok .the invention to ingcludeg r_TPi nat _3%of
one or nore nmyxomavirus stfains Of theit paranunizihg “Vira 'co#ﬁ%ﬁ ts. 5

The par antifii zildg properitiZeR i dduded® iand HamaiR such as, for exanple, in
humans t hrough adm ni stration of nmyxomavirus nonoparanunity inducer are
particularly enef i gl al for elimnating dysfunctions, for increasing the

(n,,on-anti gen- speti f fepr bPRct | SSof AAMEREFIT dudiplues  stated herein

concerning the incubation time or the number of
passages over c¢ell cultures are not intended to be
15 regarded as restrictive. Slight modifications of these
parameters and wmodifications evident to the skilled
worker and also leading to a preparation of attenuated
nyxomaviruses are equally encompassed by this
invention.
20
A preferred embodiment of the present invention relates
to the successful attenuation of the myxomavirug strain
M-2. The myxomavirus strain M-2 was isolated from
European wild rabbits suffering from myxomatosisg
25 (Herrlich A., Mayr A. and Munz E.: “Die Pocken”, 2nd
edition, Georg Thieme Verlag, Stuttgart, 1967). The
altered ekin cells obtained from the subcutaneous
tissue of the diseased rabbit are, after disruption,
inoculated onto the choricallantoic 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 2

passages, on the chorioallantoic 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



10 for elimnating an i mmunosuppressi on or imuno- deficiency which has
ari sen fromthe consequences of stress or in other ways (e.g.

pharmacol ogical) and in order to have regulatory effects between the

i mmune, hornonal and vascul ar systens.- 16/ The invention is further based
on successful attenuation of a nyxomavirus strain by passaging through
cel | cul tures 23ARYPEHR vi 9l efibcand/orusdsmuinzi agepr opentices. lomtidie
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nyXomavi r u are ﬁﬁ%%@ﬁ%sf'b’f‘ i RUBEF ngpdraruFcditFg FEEVITEES i n an

organi sm al so Am ngCBnembrpaSEe@ by rhenicevest | @he 3@ykbnasiinterngadtbel ow
to descri be one er{r%l t he roducti on nethod of the invention for
uce

nonopar anmuni t y ase Th B TR EY WS¢ %nuat ed rabbi t

nyxomavirus strain via cell culture passaging. The production nmethod is

noreover not restricted tq.th ?es 35 dy.ef erfed glnai q:,ﬁ byt. can be Sogyléded in
y

the same way to ot her rabbi XOmavi r us stral ns. SO enconpasse t he
present |%9entﬁr(ﬁfea’r5@1r3’ec@)¢ﬁﬁhahhef a2t hofoae sagpontvi Vesostedils  whitch have

been produced vmfcagen@hls enfRdif i &@tlefang’fgfcfé&m@o' Ssél Men dd bRy ER
connection to 1 I‘ECO i nant onmavirus stralns I n one Oor nore

segments in tr‘F vﬁi”&ﬁ“& PUrerC)?{Ook‘%%eSOrEééﬁfi@ﬁ?? h&sspearodi f i ed
by a nDdlflcatw&ﬁlznt&EEBO in particular over 25, passages. AVIVER

cells are obtained by cell fusion between chick embryo
15 fibroblasts (CEF) and Vero cells and are referred to as

binary permanent cell culture.

The last passage over AVIVER cells, preferably the 25th

passage, 1s transferred back to Vero cells anrnd 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 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
ot attenuated.

The Vero cell cultures and the AVIVER cells are
preferably cultured using 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



f.ormof an addition, substitution or deletion, with the 5 receptor
properties of the cytokine receptor being lost through the nodification.
These are preferably the gene segnents which code for the receptors for
interferons (IFN), interleukins (I L) and& umor necrosis factors (TFN), in
particular for |FN-a-R | FNy-R F-R; 10 IL-1-R IL-2-R |L-6-R and
IL-12-R I n additSfonfT¢he 1r9urrert'r%allovalrué§r%ft€aftééﬁlbhepél Rt chpaeknile§ t he

i ncubation ti meor,the mmtm@go of 5(PASERE880VeN tRld CHELUE 8SLAT @R
intended to be 15 re %ﬁﬁs restrlc ive. Slight npdifications_of these
paranmet ers and*rodift] Y evPUEHEPLE t BE skE T NShor REFeapdlal S6T

| eading to a pm@ﬁazma‘.hgontl@é aichenuatethn iMyX OfRNh & 8 e TAE Mgl ¥ the
enconpass |n%l invention. 20 A preferred enbodi nent of the present

i nvention Tel atnes §'the successful attenuation of the nyxomavi rus strain
M 2. The nyxomawrus strain M2 was isol ated from Eur opean w | d rabbits

suffering fro Q8] and "D
Pocken" g2 d @ew&%%ﬁtl%% %fz%l{é_‘er%léﬁr%f & agx Gt ?tﬁg}?/u 13391)3 tc)Tﬁ‘e
altered skin EePH§adbt aVﬁéﬁaﬁh@m t aéfsabcutepiebusihidlssue ofiltheadiedgased
rabbit are, af:h@'.‘ca@*t%&*i@e‘donb Ianoaggeksgtj%ho 3ﬁetﬁ@0rir9€4b¢?@¢ O'C%:qg:”bra”e

(CAM of 30 chicken eggs have been 1 ncubated prefer
days. TheGryxdhiéicises I&Pé’ufl@rttlﬁ’é‘r ek c &t e@05§ndO§da§ﬁb@@ltové|0 2M08 6

passages, DFEf(ﬁlﬁabhyle‘éQH:}B d@asslamtwhther@m«wal Laptoi cymenhpane (CAM
passages; for H see, Herrli E.:."De

e 5 ﬁ; qll\/a A. and 35 Minz
Pocken", 2nd 58| FHoAY ceBPg=%hi e Ver aa%s Stl}trtgarrtetlf@’é'ﬁ)tedThecﬁﬁé to
6t h passage, spreférably fidwe sbhond CAMapassage, igernlyes Aot ahéi Bglls

after about 5 days. The 301lst passage in Vero cells had
15 an infectious titer of about 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 signifiecantly increase.

, 25

L~; For further processing of the attenuated and
inactivated myxomaviruses to a myxonavirus
monoparamunity inducer (PIND-MYXO), the virus starting
material used for the wvirus inactivation should have a

30 wviral titer of about 10°° to 107°, preferably of at
least 10%°, TCIDsy/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, 1s added. The
resulting mixture can subsequently be lyophilized in
1.5 ml portions in appropriate sterile glass vials or



NI

material for the further attenuation of the nyxomavirus 1in cell cultures.
The attenuation takes place after 17 adaptation of the viruses in the
chorioal I antoic menbrane (evident from t)l/pl cal foci on the

chorioal | ant oi ¢ nmenbr ane) in 3 st ages. Stage 1, 80 to 150, preferably
120, continuous_so-called % 5 dilution pass es take place in Vero cells
(Vero cells, RATCCCE- 8% “The l\J;I r Fleshte <6t R rils whiehilhed
under gone theseapassa@esvcbsumeakﬁne@j 51m @12nq3]§é@glea@3fktvegft he 8Qth Le

150t h passage,,;,10 p fter the 20t h ‘passage,.in Vero cells, the
viral suspensi onél s ?? ﬁﬁ? %’3 ﬁjl &4 AVIVER EPFELERA coWeFatied

over 10 to 50 %sseggsndﬁreter alahy 1@1‘0@31.11%&1&:@1 3QGodan p@cﬁﬁl Clhhrddin®Vesbn 25,

assages \Y/lYi o] d ceI fu5| on We n chick enbryo 15
PI br ogl astlgj ( CEF (\gllé?éfcegb%pg 5 l?@f er'FEF t@ 1HaT > per ABHent

cell culture. WI%SE BH§§-a§ér0\Ee!plA\ileVERmérhlgeqmﬁiaefta!bj yTidea2oth.

passage, is trghskieskedhack {jo er a 20 continued in the 3rd
stage of attenuati onufor a fart é/ %8% %(%%2089 assages, preferably about

157 passages, in Vero cells. In th| s way, the nyxomavirus is repli cat ed

over a total ofhemsaecthant308 celd 1§éJ|é&iéc@ééségﬁﬁncaﬁflkertﬂ ﬁgg{ Lage
replic blo of the nyxonailrus 25 in cell cultures V|rus IS
suffl ci en? tenudt edV > THESVERO EBF EWrcmess arﬁPrft@(‘ﬁetW\/l VER cetikdare

preferably cuIJta.tv]:emtms|(ggnalscocnnslrclezt@1a/g§yn6ae;t1|%1@0 glggl um tﬁigaggq;plgrl y

preferably th iLmal esse i u us to )

(pref erably 10?&%&5%( sgg}ﬁg UBE?P?EF(& r% ?Bu§é§ypr%‘?rﬁﬁ’]a%¢6§/ 10%
| act al al m n hysstsacton T viches ersltumam@sd afrtebell cultures and

through the alteration in the immunizing properties.

15
The lyophilized product can be stored at temperatures
of, preferably, about +4°C or at lower temperatures,
preferably about -60°C, with stability for an unlimited
time.

20

It was demonstrated by gene technology investigations
of the prepared attenuated myxomaviruses that multiple
deletions had occurred in the wmyxomavirus genome. In
the case of the initial strain M-2, the myxomavirus

25 genome consists of a gingle linear deoxyribonuclieic

(w5 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 hasg
led to a loss of the coding gene segments for the
receptors for interferon o and y (IFN «, IFNy), for



exchange with the culture nediumis preferably MEM 35 nediumwith 5 to 20%
preferably with 10% |actalal bum n hydrolysate, w thout EMS or without
fetal calf serumand without antibiotics, Al the production nethods are
preferably carried out at pH val ues of 7.8% to 8.0, preferably at a pH of

7.25. Virus ha L1 18, titer fr 1050 to_10'"'5, preferably of at
| east 106.5 TS&@E}S#‘%)‘A&%&O fé%@%t?@ﬂg G4 uF@r! rFf%"éect PBE@réégé)msa.re
preferably suitidble s star6i rapdmtlér.i attf ars Q!fodmi;@g%&@e trnytopgh@gg_mnty
i nducer Pl ND- ' e inventiqn. Replicati no% e _MmyXxomavirus i
Vero cells | eg/gg@togagggt 58?8&@ %;?)t ci):glar% Hi% aesfl?ee%%&(%p E?\W%h_}fﬁ?%tﬂ?f’l Rét el y
characterized bYca desEnastifoe ofithend nf egtedncel IThel0 ¢htyskdles are

| nocul ati ors Wi huardese-af ut, 10 i plicity of infection
results after a short ?oun%?ﬁ %ﬁh}g%g{g( 1- % da%/s%)_ |C§1é%e?%%%ﬁl%{'%% cetFal
structures forYahBBECESdaySCandidth 15 s Wwirushe icel bdleaf ter abouicstdays.

The 301st passagembadvaro ol | schadiohd ani %fe%“&éﬁ%éﬁégr of2f; APOUL 4106 5
TCI D50/ m . The_att puat d nyxomavirus is inactivated by a chemcal
treatnent with BEt g br 8p 8@5‘@%&8“&@ EYESHem rqntofs vebdtgomainly

bet a- pr opi ol actone;hepr ebemahhy atedi b f@ﬁg%ﬁtié aph@an Ozlfi%x?%@cl?%}ss it was
bet a- i,Ql ac . Thi i hactivation |leads to a conp ,
mmn 21 ngY pr CRerE B G cRCAPALIE! P BRoSat dner'e Gisproptoiat eccuwARl e
the paraspeci f#erangi i ¢V HRR notlbnipyseeizaisneth fb!;i%hldan{ts?aejveadt %artd
ignifi ! : C [ o] e attenu .
significantly 4ACE@aSeN2S FOLsd URLREE : RLOCESSI NG %%Uﬁwpyqqﬂﬁﬁxﬁﬁlgﬂ

i-nacti vat ed xomavi ruses to a nyxomavi rus “monopar
tPIND—NNXC» n%ﬁ@d%iﬁﬁg?sﬁartqmwyne epitope and virulence gene. Such

genetic modifications are presumably one of the reasons
15  for the decrease in the immunizing, i.e. antigen-
specific, activities and the sgimultaneous increase in
the paraspecific activities of the attenuated

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 immunizing and virulence-

25 increasing proteins are eliminated in the preparation
of monoparamunity inducers by the method J&escribed

above for inactivating the attenuated myxomaviruses.

The monoparamunity inducer of the invention, also
30 called PIND-MYXC, is based on the use of attenuated
myxomaviruses or the paramunizing constituents thereof
and 1is suitable on the basigs of its paramunizing
properties for the fellowing prophylactic or
therapeutic indications in a patient:
35
- infectiocus factor diseases and mixed infectionsg,
chronic manifestations of infectious processes,
refractory recurrent infections and chemotherapy-

resistant bacterial and viral infections



mat erial used for the virus inactivation should have a 30 viral titer of
about 105'0 to 10''0, preferably of at I|east 106'5, TC D50/ m. .
Purification preferably takes place by centrlfugatlon at |ow revol utions
(e.g. 1000 rpm. After the 35 centrlfugaglon 0. 5-10% succinyl ated gelatin
(e.g. polygeline, e.g. fromHausmann, St Gallen/Switzerland), preferably
5% succinyl ated gelatin, is added. The resulting mxture can subsequently
be |yophilized-i Weakebedl doferiors andaphrompdellaisdesi e gassayeahgeor 19

anpoul es and, U ke i dindstilled water. A volume of 0.5-2
an preferablybgFE@&obE1gg g%§%23¥50phlllsate di ssolved in distilled water

corresponds to an inoculation dose for humans on 5 intranuscul ar

admi ni stratg on-(specatsacNBYEA-+20d 5 B, "Von der Enpirie zur
W ssenschaft", Tlergrztle ngcaau 3??%%% §6 583-587, 2002). The

attenuati on can be detected cllnlcally through the 10 | oss of virul ence

for European deneafiigaand Mhéﬂapyabﬁé£s &§§9Q§ncxﬂg+§i§§y§cCQ?i&QéQéSCSp )

t hrough a Ioss of contagi oysness,_through a virtualTy co
restr?ctlon of “tHe h&SE gﬁé@”ln‘E%IIm%ﬁ¢%ﬁ?%%sandreﬁhﬁ@9@ﬁ t if al s&dati on

in the i muni zeAfepteopéuti es. cAdmIheahyophish bzedrppgduct can be stored at
tenperatures of, preferably, about +4C or at | ower tenperatures,
preferably about -60C, with stability for an unlimted tine. 20 It was
denonstrated by @@@@1@@thnolggyihnm&ﬁdg&aimnsbeﬁ%eéhe prepareshrdienyat ed

nyxomavi r uses éb@éuﬂ&ték?lemeg§$§iign§n§age9983rrggskgmghe yXomavi r us

genone In

The paramunity inducers of the invention can be
15 administered parenterally oz locally to mammals,
including humans, birds and reptiles. Local
administration of paramunity inducers specifically
stimulates the paraspecific defense mechanisms in the
mucoug membranes and in the skin. However, there is
20 also a certain systemic -effect. By contrast,
barenterally 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 continucusly 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 wmanagement

30 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 advisgable. The single dose is about 0.5 to
5 ml of the dissolved 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 adminigter
PIND-MYXO parenterally one day before and/or at the

same time as specific protective inoculations in order



the case of the initial strain M2, the nyxomavirus 25 genome consists of a
single linear deoxyribonucleic acid (DNA) with a total |ength of about 160
kil obases (kb), which codes for several tgyndred proteins (Herrlich A,
Mayr A. and Munz E.: "D e Pocken", 2nd e@liftion, Georg Thiene Verl ag,

Stuttgart, 1964). : S of the. termnally located inverted
repeat s (term@ﬁal Eil?}%vlgﬁ(r.)t e%g?%gcg%?g, TR T8 %si t A edggt oSt 11506 of
the genonme seghBREN{REFaddenn &imandstGraham Kf: veMadukat.i on of cyt oki ne
net wor ks by pox virus", Virology, edition 5. 421-429, 1994). 35 Thus, it
has been found_that the attenuation of the nyxomaviruses over continuous
Vero cel | passdges RISOHIEENLy f os§hef tinveddion geméasegnerits fohet he

receptors Eor prd@ifeion a@And YokdF , .t [- _Dec{ 0Si
factor (TNF) aF;l for the interl e%k,i n@g@%ﬁl%:é%i 2{%%%&11%{?@% sj:%?éf
interest that THBERSTiRbkPReL DelERycto PAGEBERASPeci®i thief shda fasdors

of ~the nonspetiddesi munsbsyséem Thee CY ki RRSc &L€: Bz Deut&dhhsed by
binding to theplcé)frremdi ng vira{i re%eptors, so that the virus is able to
replicate unifpeded - The defeBFoh8 8f PYEREls SFmemEatticFavRt havedhe
abovenent i onedrtytoks netnesept of sanekatenmmitelly ardd the-d eFfidl my-eghons of
t he DNA. wever,q i 0 Ltional ossible to detect del etions which
occured ggri nCSélt eéL,IAV %gﬁﬁgbaggggéﬁcgﬁit ﬁ@bi(‘?rifsgerqf;dﬁ}%rltnv%tjt% DNA.
These del eti oris-® elRitefexpkln gurreduadd chwicdodeaddit am i niineseph ttope, and
virul ence gengolSuothyoanet Leppdi fd cafio - qur@_b e of the
easons 15 fo%the d.e}(,:reasebig t he i%%’ni %EHQBEIJB@ n |Ag%enn%)rhsopse%llﬁﬁ%ﬁ
ctivities and ¥HERITRY t §50IGE | pePerse.j Kollidon 25 and magnesium

stearate. PIND-MYXC can, however, algo be administered

15  nasally, rectally or vaginally 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 wmyxomavirus 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, Amerxrican
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 almed at attenuation were
carried out. After these continuocus end-dilution



the paraspecific activities of the attenuated nyxonmavirus. 20 The
i muni zi ng epitopes and the paraspecific and nonspecific epitopes are in
conpetition. A decrease in the first-nentioned peptides or proteins
therefore leads to an increase in the &fféct of the par aspecific

25 increasing proteins are

activities. Resi foi ni zi ng and. vi rul enc

elimnated in ?hgggég%éraﬁﬁ%% of %b%%bﬁyanﬁﬁFpgeﬁﬁdud@%%?%ﬂﬁ%ﬂﬁﬁsneWﬁ§d
descri bed abowktéprakadctivating the attenuated nmyxomaviruses. The
nonopar amuni ty i nducer of the invention, also 30 called PIND MYXO, is
based on the use of attenuated nyxomaviruses or the paranunizing
constituents tRegedfterndtied swipabive rows tie trgsliisatfed tin pasamued zi8g
properties =f orrtheyielbl Qwing ctj r-apeutic indications in a
patient: 35 - infectiou?%%iﬁ%g g|§%gs%£8a%BlE¥g§§i%%%&ﬁi%wﬁ?mgiﬁ?%iYc
mani f est at i onsSHRERRF &€t ikt Yt oeeBs b8t ingefafackBMy (mecuimedntesséect abns

and chenntheraﬂydiﬁﬁﬁiﬁﬂaﬁtJ@ﬂﬁhﬁmiaks@?@mVE&BEtE@B%EtH%Qﬁ_ Aeakeped
def enses and sregy%atlon in the defense systemof an organi sm5 -
t hreat ened neohdt af *Pifett itbfLoadakmant ThRer BHYUS ormeaskiiumi nsadopt Biseic

di seases, e. exqnangat wanhofc et asl @si-s, neaduat ian Qﬁl%iﬁﬁm %h&ﬁptfogue to
et ween t he

hor monal , 20o1 1 EAT 3% bRy ot MRS S néRbBaS oy Sl emS THe  BaramIFEY.
i nducers of theaifhvestiwn camd bevitdBowdni aistleredi par entET alpyodict 064l |y
tg_nannals, methods are carried out at pH values above 7.25. Viral
{ harvests with titers above 10%°% TCIDs/ml serve as
starting material for producing the monoparamunity
15 inducer PIND-MYXO of the invention. Inactivation of the
viral harvests with 0.05% beta-propiolactone and low-
speed centrifugation are followed by addition of 5% of
succinylated gelatin (polygeline) to the wvirus material
before lyophilization.
20
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°¢
or else about -60°C. A volume of 1 ml of the
25 lyophilisate dissolved in esterile 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 dissoclved) 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).



i ncl udi ng humans, birds and reptiles. Local adm ni stration of paramunity

i nducers specifically stimulates the paraspecific defense mechanisms in
the nmucous nenbranes and in the skin. Fbwever there is 20 also a certain
system c effect. By contrast, parenteral @ applled par amuni zat i ons
scarcely influence the |ocal defense_nech nlsns in the skin and nucous
menbrane, preferably having a systenlgx@WP & 2 25 Side effects do not occur
even Wi th nunerous parenteral adm ni strations carried out contlnuously in

humans and a i.ons for he use f Pl ND- MYXO t he sanme
for ani mals aggﬂ?or Eﬂﬁ%g ?nggaﬁgl Y n ‘ﬁ?%bﬁ@ﬁi t?ﬁnsm

specifically |&Kqﬂmﬂfwahageﬁ9nt130 @ﬁlroase$¢gpugs rﬂng&ﬂaPﬂraabad fln o
par amuni zati o esg n ir an referably
on the flrgt §m¥%§55|gi% gls égi%cég &% ‘g? t?Fls gﬂgrsa

The singl e dos®§ed abButthe Sh@@thmofothDmddl @mil viecd tyephi lVsateysé n
horses and pi %1355 t HﬁdSlc@ﬁlcﬁn@OS@ehéuQr Gifn%ru%%lel%r{ﬂy "W'e%l d\ﬁ%%l Zmdncat S

is preferably O m arenteral admnistration

according to tl}lrgﬂ"’}prﬁ/en?]i“ n1¥BPAART FPS e rcaTp| D MYXES parenreraliey torestlay

before and/or gt fde esamplbi A8 ap-&NBEi FiEafr QLegli v a'illQ(Elélnat IR 14
ns and. to_assi st _t i m"rum zati on on

or der i,d secondary reacti

adnlnlstrﬁbloﬁ%b végbﬂﬂ%%CKCﬁ%S%nﬁgﬁlHﬁn?hﬁp Iehes ﬁ&éﬂNQ%Ylﬁﬂ%ﬁk%PQc>the
5 production dmuﬁ[ﬂnﬂp&mﬁnﬂmmaéh@@h@obetpﬁaﬁE@édl@&%bh &@?IaéaHE%S@nltO

i nduce paramu n.an cous ranes ar maceutica
conposi tion IH era‘{y re%t eg '(tjco a uc(k:lcan%orse‘ﬁ%%]bl glf‘%ﬁl é Ba¥ed¥ on
Constituents GﬁnwﬁknﬁQQQKRQKﬂ%#@ thacthdanedeny xérg . 10peel wotuldsuraavi r us.
The buccal tabjeet £ ¥faddie BWeRldQise application of the freshly

15 dissolved product onto the wound regions. The treatment

should take place each day until healed.
Example 4

20 The moncparamunity 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 vaccines.
Example 5

The monoparamunity inducer PIND-MYX0O produced as in
30 example 1 is processed analogously to buccal 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



are preferably produced with addition of sorbitol, polyethylene glycol

6. 00, potassi um hydrogenphosphat e, Tyrospi rol tablet essence, Kollidon 25
and magnesi um stearate. PIND MYXO can, % ver, also be adm nistered 15
nasally, rectally or vaginally with suitabte carriers. The follow ng

exanples are p e o] n of the invention and serve to explain
t he subj ect na%?%réu$ga$gg g%ggn%$0n further. 20 Exanple 1 The nyxomavirus

fromthe edenmat ous subcutis of a European wild rabbit (genus O yctol agus)

suffering in apyRS ¢ypi caly € my, S . Was as_starting
material for pr oducllin %{a nop%r a%qty&%ﬁje d%NEé%/NX??%? i
invention by cRif¥ie}idenn) t he added daldtartdief nesbabns (c@AMheoflnfqm::cﬁen
eggs (Val o5 eggsduddeubatediftar 19 S TalcR ad % ti by

t he net hod of HerL#I ich et ala in pggggges on the &%ﬁ@ E%?ﬁ?:ﬁgh yr A
and Minz E.: "f° P%‘&@e‘ﬁagn?ﬁaumearﬁaéﬁteGéér&grﬂqiu@rr@d\/é:rd agrocstqa ttglam

1967) The thlfm%@a&m%tmsmdﬁ@é@ﬂnéﬁeéd'Séor%ﬁ@&? @0 eéot &8 over
120 passages (AT% W-P Aneri can, 35 Type Culture CoI | ection
replicated in "% oas‘f%b%“tbyo ZQOQn?éP%HPa‘t’%lﬁ%’ésb@és in AVI VER cel |
cultures, and cultured further in the 3rd phase in Vero cells. In total,
about 300 as S t.tepuation were carried out. After these
conti nuousBen(Sjﬁ%E}l_ ?Ikﬁf lgéggﬁﬁes the originally virul ent® myX&mavi rus
was attenuaté@eaThe attenuated nyxomavirus is replicated insderaccells. 5
The Vero cell gyhtypes are cultured using a conpletely synthetic medium
f:on5| sting of MEM (m nimal essenti al =

Polyethylene glycol 6000 118 mgy
Magnesium stearate 0.5 mg
15 Tablet weight 500.5 wy

The patient should take 4-6 tablets at regular

intervals each day to achieve an optimal
paramunization.

20
The following formula of a pharmaceutical composition
has proved suitable for producing buccal tablets:

25 PIND-MYXO lyophilisate 155 g
Sorbitol 360 mg
Polyethylene glycol 6000 300 mg
Potassium dihydrogenphosphate (KH,PC,), anhydrous 2 mg
Disodium hydrogenphosphate (Na,HPO,), anhydrous 8 ng

30 Tyrospirel essence tablets 0.8 mg
Magnesium stearate 20 mg
Tablet weight 805.8 mg

The tablets slowly dissolve in the patient’s mouth and
35 can be swallowed after dissclving.

The clinical test vresults with the monoparamunity
inducer of the invention, based on the lyophilisate of



medi um) plus 10% BVM5 (serum substitute mediun) and 10% | actal bum n

hydr ol ysate. The virus nediumused after exchange with the culture nedi um
is only MEMwith 10% 10 | actal bum n hydr oié/sgte wi t hout BMS or without

fetal calf serumand wi thout antibiotics. Al production nethods are
carried out at appve 7 - Viral, harvests with titer bove

106' 5 TCl Dso/ n%lﬁms-le\r@lreﬁgia st a%t i%%?%t erI?a ’ fo"rJhlp@Iédu%‘?%g (fc?{@;’lfeg tn
nmonopar amuni t Y35 §shddcer® PENDIGOWNG tofatde they ent 1 ongobdaatd neatiroinz 0fg t he
viral harvest s f:hi 0. &5% Het anPLoRkL ok on | eed .ce i.fugation
are foll owed addi ti on of 5% gf Sﬁ%??ﬁ{[g@%&gﬁ‘%ﬁtﬁeﬁ p%nyggﬂr#laer%gto t he
virus materialt %t of 8Ly SN 1329} bn. applirabilgopht | dizkdr predoet si sast abl e
at room teppenaillr ess lsneiatah@mpesal uees of about 4C to -80C and can be
kept without tinme restriction preferably at about 4C or else about -60C. A
volume of 1 m of the 25 |yophilisate dissolved in sterile distilled water
corresponds to an inocul ati on dose. Deep intranuscular or |ocal

adm ni stration takes place (see exanples 3, 4 and 5). 30 Exanple 2 The

Pl ND- MYXO i nducer of the invention is adm nistered in an anal ogous nmanner
to the description in exanple 1 in dry form (lyophilisate not dissol ved)

| ocally onto 35 the mucous nenbranes of the upper respiratory tract,
preferably nasally, three tinmes a day for prophylaxis or therapy (1 m per
application) of multifactorial infections (e.g. influenzal infections). 24
- Exanple 3 The PI ND- MYXO i nducer in liquid form produced as in

C



exanple 1 is in an anal ogous manner rubbed in 5 cutaneously to inprove the
perfusion of the skin, to speed up the Wealing of wounds and to treat

vari cose veins and chronic venous insufficiency (leg ulcer) in hunans.
The |l yophilisate can for this purpose be taken up for exanple 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 times a day by nanual rubbing into

t he undamaged skin. Open wounds can Tis&lter dated by dropw se application of

the freshhys hS p C t wound r.egi ons. The treatnent
shoul d taEgl%?gg% gg%ﬁgggyagggi% %@%%ggE%ﬁ%' ¥e & Sth e TiBh St AT ¢
i nducer Pl ND- MYXO pr odumecbrass delll exalphee lvisudnah ogedshy adm ni stered
parenterally to prevent secondary reactions and to inprove the result of
i nocul ation one day before and R¥RPREFOULF yus#2h-a protective

i nocul ation with %Qﬁgﬂtb shecdd i ne The

nonopar anuni ty iﬁghcer ﬁ%ﬁgﬁwo«)pﬁ%%g%éﬁéagﬁﬁﬁiPS%nggéﬁ%Fési§F% processed
anal ogously to buccal or suckable tablets. The production and use of the
suckabl e—tabtets—+or—}-0cal—pararunizatiop-of the micous nenbranes of th
ear, nose, throat ;ﬁﬁﬁﬁﬁﬁ¥ﬁl% novel anbw £aisd | Adeih i Of r& beoh NMEPLLEB.
Via thejactivated 35 nucous nenbranes of| the nouth there is not only a
hom ng effe .m gratd Qqn of defense cel'Ts into nucous menbranes of—other
or gan syste%%ﬁl?%%n@éJﬁﬁﬁaiﬁﬁ#§QEﬂonparenteral par anuni zati on. The

followirg productionpreethod has proved soi tabkettionst be fpredutld et @fss
buccal 25 -

Stress at an interval of 24 hours
Travel, examinationg and

gimilar stresgses
before or at the game 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




and suckabl e tablets: For the lyophilization, 5% Kollidon 25 (polyvinyl -
pyrrolidone) is added instead of gelatirf&o the liquid 5 inducer naterial.
Urea, sorbitol, polyethylene glycol 6000 and magnesi um stearate are
required to produce the finished tablet. A recomended fornula for a
tablet wth a weight of 500.5 ng in weight is: 10 PIND-MYXO | yophilisate
65 mg Urea 50 ng Sorbitol 267 ng Polyethylene glycol 6000 118 ng
Magnesi um stearate 0.5 ng 15 Tabl et weight 500.5 ng The patient should
take 4-6 tablets at regul ar intervallsbdack:day to achi eve an opti mal

par amuni z fornmul a of har naceut i cal conposition
has provegﬁ'%glg PﬁlL%rJg m@l %gmﬁﬂl&?glrwl&g I’g‘?s‘ IgerlirWX@tltf&Mﬂtﬁdsat e
155 ngy Sor bi toI 360 Meny Ay etdmyl ej@lgjygodrlﬁggol§%ﬁgn Pot assi um
di hydr ogenphosphat e (KH2PO4), anhydrous 2 ng D sodium hydr ogenphosphat e

(Na2HPQ, ), anhydrous 8 ng 30 Tyr &sprppeusdsensest abl ets 0.8 my Magnesi um
stearate 20 ngy T i 0 ets slow ssolve in the
patient's nouth an?l ?gll\(ﬁnz%& 1%%:?01[\/\%1(1 %‘?t g Igjf JOIFVT-% g%je |ni cal test

results with the nonoparanunity inducer of the invention, based on the
| yophi | i sate-—ef 26— the nyxomavirus strajn M2 which are conpiled in

Indications Suitable administration methods

1 injection per day for 3-5

- Herpetic diseasesg days or until the symptoms
‘ {zogter, infectious disappear; then one injection
mononucleosisg, 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

Influenzal infections 1 administration per day until
viral and bacterial mixed the symptomsg disappear, then 1
infections (in combination with! injection every 2nd day until
antibiotics or chemotherapy) complete recovery
Immunodeficiencies and 1. intensive treatment for 5-10
dysregulation of the defense days:
gsystems (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)

Indotoxin damage 1 injection a day for 7 days ox

until recovery




tables 1 to 4 denonstrate the very good paranuni zing activities of
myxomavi rus | yophilisates in humans. “Thése data are equal |y applicable to
other mammals as 5 well as birds and reptiles. 27 - Table 1. dinica
results with a nonoparanunity inducer fromattenuated 5 nmyxoma cel

culture virus in humans - prophylactic uses - (lyophilized inducer 1 OP (1
m ) intranmuscular) Indications Suitable adm nistration nmethods Periods of
hi gh infection pressure 2 injections before the stress Stress at an
interval of 24 hours Travel, exam natitatsleang: sim | ar stresses before or
at the sane tl@%é% pp@tegglve |noculat|o s Chenot herapy, irradiation
(reduction or preveﬁilon % Yy *?ﬂ]%&i RSP %@%?%%rsé%Bﬁﬁayyxo)
reactgons) 2nd défwﬁﬁqﬁ eqbf Wi thRvht N RA BANFRE & ohp| @216 or £ HAF |
recovery (inprovenent in woun8IHRalMiXg) aNmiintefzntéon? optinal def enses
and henmodynamics 1-2 injections per nonth at an Prophylaxis of cancer and
interval of 24 hours hepatitides Inprovenent in wellbeing 28 - Table 2:
Clinical results with a nonoparanmunity inducer fromattenuated nyxoma cel
cul ture virusf 1 n humans

Patient Patients’ data Parameter Day 0 | Day 7

Diagnosis/Therapy (normal range)

1 A.8
female, Immunosuppression |(leukocytes 4000 9400
52 years (4000-10000/p1)
D.B. Ulcerative colitis |lymphocytes 620 1360
female, cortisone therapy |(900-3000/ul)
54 years CD4 cells 400 920
(500-1800/ul)
CD8 cells 80 210

{100-1000/u1)

» U.s. Immunclogical leukocytes 3800 7400
e male, impairment (4000-10000/pul)
38 yearsg
s.C. Metastatic leukocytes 3800 9900
male, prostate carcinoma |(4000-10000/ul)

43 vears |radiotherapy

B.M. Susceptibility to |cytotoxic cells 0 248
female, infections (30~360/ul)
56 years

10



- ‘therapeutic uses (lyophilized inducer 1 OP (1 m) intranuscul ar)

| ndi cations Suitable adm nistration netl®dds 1 injection per day for 3-5
Her peti c di seases days or until the synptons (zoster, infectious
di.sappear; then one injection nononucleosis, Herpes sinplex, every 2nd or
3rd day until etc.) conplete recovery Chronic hepatitides a "course" each
nonth: 3 injections at intervals each 4 hours Influenzal infections 1
adm ni stration per day until viral and bactérial m xed the synptons

di sappear, therfifedinfel paorsmiiiz oo net tiokdta | Dh@eteoN (PYRDYMERD) day
until antibi ofhcpablechenethbr afyyatelp ighRinke pAARE teFBINOIfdye ¥aSs
and 15 intensive treatment forpEnbOmystissaeadhalearabnhhe defense days:
systens (e.g. during or after 1 injection per day chenotherapy) 2. then 2
injections per week at an interval of 24 hours (treatnment over a |onger
period possible) Endotoxin danage 1 |nject|on a day for 7 days or until
recovery 29 - ) ffect—of parantit at+or—-w-th X011 +adueer
(PIND-MYXO 5 in patients with |low i mung paraneters (7 dhays aftler

Pl ND- MYXO adnipitsiterad i 0 1Egﬁb§ﬂ&/ﬁa&k§?£ﬁpas.ia}n%teéraﬁet erl bay @ Pau,’7

Di agnosi s/ Therapy (normal range) ermal e, | munosupprgession | eukocytes
4000 9400 (normal range)

G.P., Cervical, Dbreast|leukocytes

female, carcinoma, (4000-10000/pul) | 12600 8600

59 years |susceptibility tolgranulocytes

infections (2400-6400/p1) 8420 5930

C.H. Psychosomatic leukocytesg 12700 | 6000

female, syndrome, (4000-10000/p1)

51 years |obesity granulocytes 9270 4760

(2400-6400/p1)




52 years (4000-10000/41) D.B. Ucerative colitis |ynphocytes 620 1360
femal e, cortisone therapy (900-3000/1) 54 years CD4 cells 400 920
(500-1800/1) CD8 cells 80 210 (100-10®0/1) U.S. I nmunol ogi cal | eukocytes
3800 7400 nmmle, inpairnment (4000-10000/1) 38 years S.C. Metastatic

| eukocytes 3800 9900 nmle, prostate @am@igoma (4000-10000/1) 43 years
radi otherapy B.M Susceptibility to ¢cytotoxic cells 0 248 femal e,

i nfections (30-360/1) 56 years 10 30 - Table 4: Affect of paramunization

with Myxomay i ndugery, b ND- X ¢y | i atdent ;i dh elevateda i Y0NS eq
paranmeters (7 days after PIND IVK(XO adm ni stration) Patient

Di agnosi s/ TRE¥@PyV PaRFanef eP DAY™DCREPL? thAdrmal range) G P., Cervical,
breast | eukocytes fenal e, carcinoma, (4000-10000/1) 12600 8600 59 years
susceptibility to granul ocytes infections (2400-6400/1) 8420 5930 C H.
Psychosomat? ¢ | ellROCYPESPEZZOOE000 1rdnate, asymtalreed (4000-4000021) 51

years obesiys 85 @heH 0£55 €392 4760 624001840 Iy Rdsvirus 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

lost through the modification.

3. The monoparamunity inducer as claimed in claim 2,
characterized in that the c¢ytokine receptors are
selected from the group of receptors for interferons
(IFN), interleuvkins (IL) and tumor necrosis factor

{TNE) .

q, The monoparamunity inducer as claimed in claim 3,
characterized in that the <c¢ytokine receptors are
selected from the group of receptors for IFNo-R, 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

viral envelopes of an attenuated myxomavirus strain.

6. The monoparamunity inducer as c¢laimed 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,



CLAIMS 1. A nonoparanunity inducer based on an attenuated nyxomavirus or
on conponents ther. 2. The nonoparanunity inducer as clainmed in claiml,
characterized in that the attenuated mAdnmavirus strain has a nodification
in the formof an addition, substitution or deletion in one or nore gene
segnents codirgctferitde produciHiton tok cytlaknneireeeptorsinwi ih tihe

receptor properties of the cytokine receptor bei ough the
nDdifiCaﬂtﬁ¥%%in$ié?ﬁ%Hgb£&§hj?Q%ﬁ}%d%%%?easgé£§?n@gfé%égﬁaiWIZ
characterized in that the cytokine receptors are selected fromthe group
of receptors for,interferaons LEN), .interleukins .(lL nd_tunor necrosis
Pactor (TR . a8 EohERa Sraindt y bt r 58 a s A cl A 3L
charact eri zeidhiinrs t hattd hé ,cytokraeteedceptiorsn atéatseteet edyfamnv 1 hes gr oup
of receptors faor ILENa-R, _IFNy-R. . _TNF-R IL:]-R.I1L-2-R 1L-6-R and
|L-12-R 5.° aelnrmhnaospa][:’réaer?un‘a}'}%/f“yerlmnd %(grl%sc%ﬂai PR THCRhy of claims 1 to 4,
characterized in that the viral conponents include viral envel opes or
aberrant foqymns viral enveIong of(gn att enuat ed g%ionavirus stéain. 6.

Qﬁma.mono%aramun Vnéﬂlﬂﬁxﬁﬁya%fc @Fgﬁ ﬁntglg}m

The nmonoparanunity inducer as ¢
char act er i zéd nartichatz«dcheinyxamayvi the o¢tai rulswelsectedptiom thergr oup

consisting_of M2, M/ Lausanne st/ \Uri al\Verg-86/1. 7. The
nDnoparanuﬁ%ﬂf%ﬁuﬁ%%%néféyiﬁr%ﬁﬁ%ﬁf(éggéﬁéxcqgég‘characterized in that
the myxomavirus strain is the strain M2 with the deposit nunmber ECACC

03121801. 8., Th n ramuni ty.inducer, as_claimed i.n any.of _cl ai lto
7, charactgprze hgﬁ @ﬁgPP?ﬁgmﬁé%Sﬁav%?ﬂgcer &8 TeldimedY a8 affy®IdE

claims 1 to 9, characterized in that the attenuated

myxomaviruses have been inactivated.

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

been inactivated with beta-propioclactone.

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

o

propiolactone is 0.01-1%.
13. The monoparamunity inducer as claimed in c¢laim 12,

characterized in that the concentration of beta-

propiolacteone is 0.05%.

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

have been lyophilized.

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



strain has been attenuated in cell cultures. 9. The nonoparanunity i nducer
as clainmed in claim8, characterized in that the cell cultures conprise
Vero nonkey kidney cells and/or AVIVERS3cells. 10. The nonoparanunity

i nducer as claimed in any of claims 1 to 9, characterized in that the

attenuat ed cdmxosmyvidusesrhave heendnacti vatedinddr The /mBRnoRar amiai ty
i nducer as clainmed in claim 10, characterized in that the attenuated

nyxomavi r usELI AR 2 beenf nadtisvated WWitth bet a- prépi olEit Ghe. 312t eThe

monopar anunisish dlugere 851 6h ai med i Arglabllokle i cohar act erigeg idethat the
concentration of beta- propiolactone is 0.01-1% 13. The nonoparanunity
i nducer as IS iGRTl aPh 1200nenaFagt eri 281981 hat Dehe eortem Fati on of

beta- propiolactone s 0mbd%ncldc Thed MpeparamuBltYehBduces ras: &haimed in
any of <clains 1 to 13, characterized in _that the nyxomaviruses  have been

| yophi | i zed*®Bit3Fhe 48&S6f 1PRe noNOP&PBRABAILY | MR SAS cl ai meFdh any of
claims 1 t@&ilddfors produshfge i phar mgeutizcals, conpasd td fod; @edhvating
the paraspecific imune systemin humans and aninmals. 16. The use of the
monopar amuni’th? G riditer fa8 terai e8RS any’ bia k| aies R2E6e 1A oM pFYduci ng a
phar maceut iiaect3Fn L,onposh td9Nc f or nhhe rpakgntenal treat meptrand/ 9fs for the
prophyl axi s of dysfunctions of the imune system i nmunosuppressi on,

i mrunodef i GXITEF Witor deF€er dydFimedsbhs 6 hoHebsPHE s HetWeeh the

_hOF rmnal , Gidcgulat Ot ¥in WBH@@%'ﬂd‘é_r%r}d r}%ﬁ/@él@iéysb%@ask@f,ea?@rﬂﬁ%i@eonat al
i nfection, neoplastic diseases, viral diseases, bacterial diseases,
t herapy-re gﬁﬁ%ﬂﬁldes, influenzal infections, endotoxin damage.

17. The use as claimed in any of claims 15 to 16,
where the treatment takes place by local administration
of the pharmaceutical compositicn wvia the skin or

mucous membranes of a patient.

8. A pharmaceutical compesition including a
monoparamunity inducer as claimed in any of claims 1 to

14 and a pharmaceutically acceptable carrier.

19. The pharmaceutical compesition as claimed in

claim 18, for local or parenteral administration.

20. The pharmaceutical composition as c¢laimed in
claim 18, where the composition is in the form of

buccal and suckable tablets.

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

- isolation of myxomaviruses from infected tissue
of a rabbit typically suffering from generalized
myxomatosis;

- adaptation of the virus to a permissive cell
system;

- passaging of the isclated viruses in a Verc and



infectious factor diseases, viral and bacterial m xed infections, chronic
mani festations of infectious processes, liver disorders of various
etiologies, chronic skin disorders, heipetic diseases, chronic
hepatitides, influenzal infections, endotoxin danage. 17. The use as

claimed in gyap§ €leaizmsedbed, Pel@mtaﬂheéétéﬂ§a£r§§tQﬂﬁttﬁékﬁéJﬂkﬁc?sby
| ocal adm nistration of the pharnaceutical conposition via the skin or

nucous menbf @nedVet- a patient. 18. A pharmaceutical conposition including a
nonopar amunity i nducer as clainmed in any of clains 1 to 14 and a
pharnaceutlcally acceptabl e carrier. 19. The pharmaceutical conposition as
clainmed in “%¢l ai Tha8,M"$HrOF ocat o?l%%lﬁ%%t etal aHMiRi sttatiBRere0. tithe

phar maceut i cad1 £00POSi t LeRuasscl ai ngd in  ¢hakbmA8eqgwher g, fthe conpgsi tion
is in the formof _buccal and suckable tablets. 21. A method for producing

a nonopar arfiftfi 114 hoititet 1 © badedo sAnan dtt¥nuatdd riabbita ikoneli #k8P st rain,

conpri si ng ddes st@PSine d$9baLt pAn of myxomaviruses frominfected tissue of
a rabbit typically suffering fromgeneralized nyxonmatosis; - adaptation of

the virus to a permssive cell system - passaging of the isolated viruses

in a Vero and -3¢he bhdawkydcekl caulitide uptil; aht envatj@nOf- e yinys is
achi eved. 22. The_nethod as clained in claim 21, where the isolated
viruses are-d nbEHFAFBESENtY @he? difor P oBHISERCSISe NRRBF AR { CAVedT 3

i ncubat ed chickefs eqdgs s ¢he adaptation.

24. The method as claimed in c¢laim 21, where the
myxomaviruses present in the infected tissue are

isolated by replication in a permissive cell system.

25. The method as claimed in c¢laim 24, characterized
in that the wvirus 1s isolated by culturing on the

choricallantoic membrane (CAM) of incubated chicken

eggs.

26, The method as claimed in c¢laim 25, characterized
in that the virus 1is subsequently 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 attenuatiocn 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 1is 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.



23. The nethod as clainmed in claim22, where the virus is replicated over
2 to 6 passages, preferably over 3 passages, on the CAM 24. The nethod as
claimed in claim?2l1l, where the nyxonmavid-uses present in the infected
tissue are isolated by replication in a permssive cell system 25. The
method as ci@i meghd npehalom 24, ehafasherizedn, i nd hai the yirus, i s¢isol ated
by culturing on the chorioallantoic nmenbrane (CAM of incubated chicken
eggs. 26. Fet hbdeasaékariadern EVAOMEYS, L Ui acte | zedd 1t hovhat Yt he
virus is subsenuentdy adapted-t0-1hec CAMs0veh pyLkhgespassages, preferably
over 2 further passages. 27. The nethod as clained in any of clains 21 to
26, characterized in that the attenuation of the nyxonmaviruses takes

pl ace over 80 tordd0 passagesas prefarabl yiQver;d20 passaggserin VMero cell
cultures. 28. The nethod as clainmed in any one of clainms 21 to 27,

char act er i ZEP1 3 hed" t k& res?$e pasSaged Ppxan KAYRYERCEELE -cul ture. 29
The nmethod as clainmed in claim28, characterized in that the passaging

t akes pl ace over 10 to 50 passages, preferably over 25 passages. -35- 30.
The nmet hod s cl™idredeithodny? df cerdies 210t ¢120in  Wher eclither @t ¢ ehuat ed

nyxonavi . rusestape additironahlky &eplicated.oven1fuet hgt ghktenuation
passages. 31. The nethod as clained in claim30, where the replication

t akes pl ac@VgF Vdtb tonkdy Basimdfeel I's. 32. The nethod as clained in claim
31, characterized in that the further gromh takes place in Vero cells

over 100 to ZOijassages. . )
33. he méthod as claimed in any of claims 30 to 32,

characterized in that the wviral harvests of the cell
culture have an infectious titer of from 10° to 1075,
preferably of at least 10%°, TCIDsy/ml.

34. The method as claimed in any of claims 21 to 33,

where the attenuated myxomaviruses are additioconally

inactivated.
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-propiolactone 1is
0.01-1%.

37. The method as claimed in c¢laim 36, characterized
in that the concentration of beta-propiclactone is
0.05%.

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

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

replication on the CAM of incubated chicken eggs and



33. The nethod as clainmed in any of clains 30 to 32, characterized in that
the viral harvests of the cell culture have an infectious titer of from
105 to 107'5, preferably of at |east -1386'5, TCID55/m . 34. The nethod as
clainmed in any of clainms 21 to 33, where the attenuated nyxomaviruses are
addi tional lynhddaediwvated. 35. The nmethod as claimed in claim34, where the
attenuat ed nyxomaviruses are treated with beta- propiolactone for the

i nactivation. 36. TREPFE(HEE astclEifred ST adiesi M35 oNeNarast eFPze®in t hat

t he concenhmguldubgﬁatmﬁgtngﬁun(géggég@gls 0.01-1% 37. The nethod as
clainmed in claim 36, characteri in that the concentration of

bet a- pr opi ol act one®F 5826595 38 L?ﬁelﬁﬁtﬁ5§da§1€P§Fﬁe Yn any of claims 21
to 37, including the—gk&mﬁgln@ohannamuﬁenymmmmmf@§53pféﬁﬁr&hEylnfected

tissue of the rabbit sufferl1 frqg1 xonat05|s by replication on the CAM
of incubated chicken eggs an 36155 sequent - adaptation of the isolated

nmyxomavirus to the CAMmwverier fal tther 2ipassageste @bt enuatirpn of the

i sol ated viruses by - gﬁﬂing i o, Vero cgkhtgglture ref er Ynepver 120
passages, - transfer o e V|ruses Into t I nar ER ce culture
with further attenuat iame@fuattﬁ@rm ©ds, tbﬁ‘ef‘éla‘bﬁy dv/:@@felzablm e?vedi at e

passages, in this cell scul{yf@rpediate passages, in this cell
culture,
- subseqguent transfer of the virus back onto
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 Collecticn of Cell Cultures (ECACC)
under the deposit number 03121801.

41. The myxomavirus as claimed in claim 39 or 40,

characterized in that the myxomavirus 1is 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 mere gene segments coding for the
production of c¢ytokine receptors, 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 cytokine receptors are



- subsequent transfer of the virus back onto Vero nonkey kidney cells, and
- replication of the attenuated nyxomaviruses by further attenuation
passages in the Vero cells, preferably37ever about 150 passages. 39. An
att enuat ed nmyxomavi rus obtai nable by the method as clained in any of
claims 21 t038&.+ 40. clhe myxemayifys Qﬁfckéb%gcok@ ckalm 3% . deppsited at
t he European Coll ection of Cell Cultures under the deposit nunber
03121801. 4%:FMNhe mXonaiverkisnas ¢l ar maénldn (?Iuﬁioﬁﬁ 3P AL S chattaeferi zed
in that thexonmavirus is genetically nodified. 42. The nyxomavirus as
clainmed in claim4l, characterized in that the nyxornavirus have a

nodi fication in the formof an addition, substitution or deletion in one
or nore geng segimnts gpdbng foEst he sPr odystineR of 16yt oking i ecept ors,
with the receptor properties of the cytokine receptor being | ost through
the modi fi CRAGIEC43.25The Aipxorrd\At usté§ c|%xtr@@ri€h cF&FRPE2rs  are
characterized dn that-fthe cy 8k'%%o cep Prs ﬁ s%l%ctqgﬂ%£qg1the
group of receptors for |nter €ro | FN), I ns IL) t unor
necrosi s factarr, ( TNF)-r,441L-The, mWUNH%HFLELéﬁ}Rﬂ&hdﬁﬂi4HP4ﬂiﬂ m 43,
characterized in that the cytokine receptors are selected fromthe group
of receptors for IFNa-R, [IFNy-R, TNF-R, [IL-1-R 1L-2-R 1L-6-R and

| L-12- R 455 An paf t entied @da hyX OMavibus vitrial N M-t h tihe wdepositnaunber

ECACC 0312380%sit number ECACC 03121801,



