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"MYXOMAVI RUSES The invention rel ates ﬁbﬁgggggéfjﬁEﬁTquﬁg ucers based 5 on
par amuni zi ng viruses or viral conponents, charac terized in that the
;viruses or viral conponents are derived froman attenuated rabbit
‘myxomavirus strain, to a method for producing the nonoparanunity inducers
and to the use thereof as nedicanents. 10 The endogenous i mune system of
hi ghly devel oped organisnms, especially that of mammual s_and _bi rds,
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of the imune systemare |inkeg-lg:i0getdeE and noreover interact with one
another. The antigen-specificnechanrsms are responsible for building up
immunity, and the antigen-nonspecific are responsible for building up

par anmuni t y, P%&ggﬂgggﬁ Jaters 1t thenstat@aneiisy wehducegal dee¢dand
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devel dpi ngR tHFFELIYH; ZIEHH 'Vhﬁgéﬁged”brg?géiid%rn rom a | arge number of

di fferent cpathegens, anttgens: anduetheromoxaealTheoiz@ientdr &fe

devel opment of _paramunity are, for .histqr.i f I radairgasons, 25
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mechani sms oW che gihed olfdrf omdulnd nophishe gapeePer wewpbY nti iF % cal | ed
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i mune syS$t al's0: “"rnnate irmune systenf) include nonselective
protective el ements such as, for exanple, foreign material-consum ng

or ganel | esy, and,, Iddonaldvarse! esféivem pr ot ectiiviélel enaitslepeh as, for
exanpl e, mcro- and nmacrophages, E%tqéalaﬁiller 3§Scel

)  dendsitic cells
and sol ubloxrEEEEBFs sEIPSs- eyt o icwagw3m1pafﬁ%ben-npnspecific or

antigen- ipcludes an antigen-specific and an antigen-nonspecific

part. Both parts of the immune system are linked
15 together and moreover interact with one another. The
antigen-specific mechanisms are responsible for
building up immunity, and the antigen-nonspecific are
regsponsible for building up paramunity. Paramunity
refers to the state of a well regulated and optimally
20 functioning nonspecific defense system linked to a
rapidly developing, time-limited, increased protection
from a large number of different pathogens, antigens
and other noxae. The basis for the development of
paramunity are, for historical and functional reasons,
25 the nenselective 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 (alsc: ™innate immune system”) include
nonselective protective elements guch ag, 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 oxrigin.




nonspeci fic reactions according to their origin. - 2 Paraspecific
‘activities are to be observed in the relevant organisminmedi ately after
antigen contact, whereas the effects of the antigen-specific inmune

system appear only after days or weeks. 5 In the nore highly organized life
forns, tine is additionally gained thereby in order to build up specific
def ense systens agai.nst - ich it has dJdrderveid been pdssible to
eIininate.éﬁ&sﬁ§$g%§%tiS%E?XQ?§%S_r%%grt$%s. The benefits oﬁjp anmuni zati on
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Bi ol . Med.swsthieri GPrEaEePRlY286L86192Y§99F YETHa paraspecific def enses nmake
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confrontatjion with a w de.vari et f 1 i gn net-&hd al sg3haf ecti ous
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i mmune system.w th dfsqrdvmatdian st lwhigloceedhag fromthe
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©ns r¥¢§£kfgg;icularly virul ent pathogens, the paraspecific 30
def enses of e organismare able in this way to cover the tine until

specific immunity devel ops (e.g. antibodies, inmune cells). The
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' 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 itgelf immediately
on confrontation with & wide variety of foreign
50 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 usually proceeding from the )
initially reacting paraspecific part to the specific
part, with a later omnset, 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.g.

antibodiesg, 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 Dbut 1in
particular also for the more highly developed and

highly developed vertebrates. Primary congenital




i ndi spensable not only for |ower organisnms but in particular also for the
‘nmore highly devel oped and highly devel oped vertebrates. Primary congenital
- defects in this biological defense systemlead to |ife- threatening
situations. An exanple which may be _nentioned is the

" Chedi ak- St ei nbri nck- H gashi syndr 6mé" ~ in humans, which is characterized
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t he hornmonal and nervous systenms. |t thus represents an jnportant
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otherw se (e.g. . pharmacologl callyl LEPAELAINTghLS! tbeh with the
cellular elements and with one another. Thig closely

linked and stepwise responding biological system of
paramunity with its wvarious acceptor, effector and

target cells and the signal-transmitting cytokines is

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

regqulation network.

25 Paramunity is induced Dby 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 thé aim of eliminating dysfunctions, rapidly

50 increasing the non-pathogen- and non-antigen-specific
protection of an individual (optimal bioregulation),
eliminating an immunosuppression O immunodeficiency
which has arisen from the consequences of stress or
otherwise (e.g. pharmacclogically), repairing deficits

35 and/or acting as regulator between the immune, hormonal
and  nervous systems. This means that certain
nonspécific endogenous defense  processes can be
increased, supplemented or else depressed, depending on

the type of paramunization and the responsiveness, such




35 and/or acting as regul ator between the inmune, hornonal n

~systems. This neans that certain nonspecific endogenous defgngengﬁggg:ses
can be increased, supplenented or else depressed, depending on the type

~of paranuni zation and the responsi vepess, such - 4 as, for exanple thg
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15 phagocytic cells (acceptor cells) which are thus
activated and release mediators which in turn mobilize
effector 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 Eurcpean patent EP 0 663 133 Bl.

25 The present invention 1s based on the paramunizing
properties of attenuated myxomaviruses and/or thelr

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 1in 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 necessary for




possible for the tinmespans to extend over i |
‘ _ _ _ many 35 centuries. The i
gLahSLECL;ﬁUEepﬁttheng to change in order to adapt to environnen?gillty
( ilize experinmentally, and the tinmespan neces
_ : sar -
‘?;tenu?t!on can be drastically shortgned for exanple bs Iong-ternyp;g;ageg
certain host systens. Attenuation  has been utilized to date to obtain

avirulent inoculation strai ¢ i
At enuat i BREFBLAB ) TBR0ECt ST 55 0r U] For Snce-and  bobt agLoushes
rﬁductl onlbngtherinpaakagng propertfts RaRl PRECRYUSL ggEgggggggﬂte 3S’sma||
crgpg(rasb: . the %é@{ hogen, gepgme W t hadthe ogeur rencel of astigvilens, 10

Ph ably~i'n the term nal reglgﬂg. %ﬁere i s usually .. parallel i ncrease in
atfeﬁﬁr?rgﬁpzuﬁgtaéﬂl9FFFE§50?n ar %ﬁ%i%ﬁF%é@%%d%ﬁ' In rare cases, an

_ on nay, especially when an 15 experinental éttenuat' : i

att ) _ _ ion by genetic
Cont agi oUESE SR TISEL’ arethe Bat Rogtns of dronmt osls o 20
cont agi oOUscsysiemuenesal wisedderofimi tige ag@mﬂﬁgﬁéfl )é%%sllttzi’evﬁii cﬁo

progresses i cle ; ) o
proor esses. i, H45) SheBld Lapghar agher| 60 s penatalgaed d n e cases

demas on the head and over the i i
pr ef er encepeftirogeme  areaiomreegivaitl t HéS ulRFFETE e (Ube, 55 unﬁ{'ebg%’ o}chEa?

i nfecti ' i C .
free gbot‘fperdé%ﬁcga}% | DL T QACt i OFnOfial MyxatBhasi sThet® dscowmeaylYrevi ously

e el v e P Ao romiesslonee ner he
| nf ect | onsy@d £ £ld Maldger0 i napparent (Mayr A - Ved: 71 nische. e
gle, Infections- and Seuchenl ehre, 7th edition, Enke-Verlag,
In rare cases, an attenuation may, especially when an
15 experimental attenuation by genetic manipulations is
attempted, 3lso lead to an increase in the wvirulence

and contagiousness.

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, Iin some cases hemorrhagic subcutaneous
edemas on the head and over the entire body, with
preference for the anal region, the vulva and the tube,
55 unlike any other infectious disease. Introduction of
myxomatosis into & country previously free of the
disease results in rapid and fatal progression. After
the wvirus has become endemic, the character of the
disease changes until the infections are clinically
30 inapparent {Mayr A.: Medizinische Mikrobiologie,
Infections- und Seuchenlehre, 7rh edition, Enke-Verlag,

stuttgart, 2002).

The diseage is widespread among American cottontail
35 - rabbits of the genus sylvilagus which occupy
exclusively the New World. These wild rabbits form the
only natural regervoir 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
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e R T et
viral emielopes o aberrant form of viral crvel opes of an attenuated
of the inv@%?ioﬂr%?%nTheanEﬂtléﬁalfg hgyiog the 3Bnpar apyaczi ngfproperties
providing novel monoparamunity 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.

Accordingly, the present invention relates to
monoparamunity inducers based on paramunizing viruses
or viral compoconents, characterized in that the viruses
25 or viral components are derivéd from an attenuated
rabbit = myxomavirus strain. The viral components
preferably include paramunizing viral envelopes Or
aberrant forms of viral envelopes of an attenuated
myxomavirus  strain. preferred strains having the
30 paramunizing properties of the invention are the
atrains M-2, M-7, Lausanne, Aust/Uriarra/Verg—BS/l. The
straing M-7, Lausanne, Aust/Uriarra/Verg—BG/l are also
suitable for producing live vaccines because they have
undergone only partial attenuation of their wvirulence

35 in order to have an adequate immunizing effect.

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

myxomavirus strain produced Dby the method of the




strains M2, M7, Lausanne, Aust/Uriarral Ver [
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passages. For i . . - .
%5 perm&@ssrepllcatlon of the virus, such as, for example,

cell cultures, incubated chicken eggs or else
experimental animals. It is posgsible in particular o
use cells of the natural host or of a species closely
related to the host for the adaptation. Examples of
20 suitable permissive cell systems for myxomaviruses are
chick embryo fibroblasts (CEF) as well as cell cultures

produced from rabbit kidneys or testes.

It is preferred according to +he invention to adapt the
55  isolated myxomavirus to the choriocallantoic membrane
(caM) of incubated chicken eggs OVED one OY wmore
passages, preferably over 2 to 6 passages, and
particularly preferably over 3 Dpassages. For this
adaptation, the igolated viruses are inoculated onto

30 the CAM and replicated by passaging on the CAM.

‘The myxomaviruses are preferably initially isolated
from infected tissue Dby replicatioﬁ. in a permissive
cell system. For this purpose it is possible to
35  1inoculate a permissive cell system for example with
infected tissue homogenaté obtained Dby 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




adaptation, the isolated viruses are inocul ated
. _ , _ onto 30 the CAM
replicated by passaging on the CAN. The nyxomaviruses are preferaglns
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The actual attenuation then takes place by long-term
pagsages on one oOr more permissive cell cultures, until
an attenuation or the desired degree, of attenuation of
the virus is reached. It is possible for this purpose
20 firstly to test various permissive cell systems for
replication of the virus and subsequently to select one
or more cell systems in which the highest infectious
titers are reached for further passages. Both primary
and secondary cell cultures as well as permanent and
25 continucus cell lines are suitable for attenuation by
long-term passages. Thus, attenuation can take place by
replication in primary O secondary chick embryo

fibroblast (CEF) cultures or in cultures of permanent

CEF cells.
30
Preferred accérding to the invention for attenuation of
the myxomavirus is to passage OF replicate the virus in
a permanent céll 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 pinary permanent cell
line, in which case AVIVER cellsraré preferably used.

These -cells or cell culture has been obtained by cell




25 continuous cell lines are suitable for [

, _ attenuation b | ong-term
passages. Thus, attenuation can take place by repli catiyon ingpri mary or
secondary chick enbryo fibroblast (CEF) cultures or in cultures of
_permanent CEF cells. 30 Preferred_agcaording to the invention for

attenuation of the nmyxomavirus is to passage or replicate the virus in
ggr?gnigg.%gggggéﬂséﬂ;{%nsgdhm%Féﬂ:}h_’rﬁlf ﬂibée?mm& (CEF1 upad pregfcer abl y ovgr
_ ( , _ articul ar re r :

Al t er nat i VEINReyT ke ddi SRSy, Ffe t\pie?/ L éfgggl)aég% %eé%%%rlgiﬁigﬁ?gsi he

i nventi on 10 aihi-Batyoper manentsogkbed| iaml epdanEeh ¢hERSAY VEI€ cel |s are
preferably usedr. 1These %%I le?i og.mcegl gy éyre.s{@ﬁ bgen pbtai nesi by cell - 9
fusi on betRisers ik é)%ry i br obl asts %CEF) and Vero _nonkey ki dney

cel | s: sForathevmasxometier uyiausesuaeren BRETNt HerdpReRTTSh, th gi sbl ated and

adapt ed viruses, ar f I ssaged 4 i i '
cul tures, lfjh%aéf ru}ggs\%gfeet%%?nyt@%nsferre%ﬂ% ﬁt%ép;mclfi@ I;gﬁ?}gggl : °
cul ture armrefgpraiat eeVehert8i O prlef BREBFIOver ™18 é:q%(rf)ﬁpassages in
particul ar,Qveg 3gOngSage@asaa@e@amﬁd:upamﬂwcmmﬂqramleﬁ ePEbr y2%(/er 25
passages. 10 The attenuated nyxomavirus can then be additionally

replicat edP®¥®#I%Urt her attenuati on passages. Further replication of the

viruseg preferably takes place over further passages in V k i

cells, in _15 particul ar, over ; 20 assSpges gA e iranty Y et ooy
further methdd astttee&Q%tédadH‘il';f{?é%g’#?ﬁac(fo?r\?at_i on o%aet hgag%%@gtlangg preferred
nyxomavi r useplioaced vatiegn Elazntln@keaﬁlléf}éalé}o%hé?ﬁstﬁ}gecsr'ea?%ﬁ%erzo

IrradlatlOQépiQSa@f&ﬁngOEthQEz%%eQHpﬂéfd%ﬂﬁﬂyﬂﬂéﬁemyplace over
further passages in Vero monxey kidney cells, in

15 vparticular over 100 to 200 passages.

A particularly preferred further wmwethod 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
a2 chemical treatment with beta-propiolactone. Treatment
of the attenuated myxomaviruses with beta-propiclactone
increases the paraspecific activities further, while
the immunizing properties which are still present where

25 appropriate after the attenuation are lost.

2 particularly preferred embodiment of the method of
the invention includes the following steps:
- 4isolation of wmyxomaviruses from the infected

30 tissue of a rabbit suffering typically from generalized
myxomatosis by replication on the choricallantoic
membrane (CaM) of incubated chicken eggs and subseqgquent
adaptation of the virus to the CAM over a further
2 passadges;

35 _  attenuation of the isolated viruses Dby
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




~a chem cal treatment with beta-propiol actone. Treat

myxomaviruses with beta-propiolactone increases th(rareg;r ag];)ef:ihfi 2t tenuated
activities further, while the inmunizing properties which are still
.present where 25 appropriate after jtghe attenuation are lost. A
particularly preferred enbodi nent of the nethod of the invehti on incl udes

the fol i e i : : - )
ti ssug l)]? n%g%tfpﬁlsmﬂ sgkeyben ohimyxamivcusésbfolbhashe i(fEECted 30

_ _ bit sufferi typically. fr [ [
replicati eadorVedse %W?lﬁaﬁ]‘l%élﬁ%gi ccejr‘%sn‘br%ﬁgg%grﬁﬂugﬁqgﬁc%ggmtegﬁ: ikte)%
eggs and subgequent thadaptali amlafuntcheovér ud Ot ¢-a hed CAI?Ir&ﬁ@rrag’quurther 2
passages; 35 -aattenuati on of the isolated viruses by passaging in Vero
gell culp&ﬁesp 6?@98Fably over 120 passages; .- transfer of e Vvirus
I lr)]t 0 asbinary AV VERsegekhtculreneéerwhér EREnFLAVPV ﬂc%elq Qnxeembeen =
optained &?1 DY 8y, fusi o belineen ghisek cessy orhé brralshiases HCER)  and
¢ ney cells, and attenuation af thteh vipus in this;cell
fﬁe \ljirreuowexrtlﬁrt 0 HO;eprat Eabl Qa_sé?:?eﬁassl&ges, % sugsequents’t ransfer of
the vit ?) %r%}l%tl? Voo mRhkeyski gaeyacekls and replication of the
viTuses by ther attenuation passages in the Vero cells, ‘preferably
€ abou R , and optionally 10 - inactivation of the attenuated
inzctr)rergg: ;1 ussﬁeby it=eatifetiion tdf betea-gpriopiu tast ORELOTRAY ST F 2%t TNt
U111 pr oSerts Il | HGCPat PrEhTT ST e T e 15 At fenuari on by | ong- &
passagi ng isctsamldy conel ugedaspecific acti'vit5lest,t enw%a%ieon EMel ong-term

immunizing properties still present after the

attenuation are lost.
15
Attenuation by long-term passaging is usually concluded
by 3 to 5 plaque end diiutions. After various clones
have been cbtained and tested, the clones selected for
further replication are those with which the highest
20 infectious titers are achieved and with which a high
paramunizing activity - e.g. in the VSV challenge test
in the baby mouge - 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 hosgt range in cell cultures,
- alteration of the immunizing properties
- acguisition of paramunizing, short-term protective

activities.




by 3 to 5 plaque end dilutions. After vari

_ : ous clones have been [

mq tested, the clones selected for further replication are thoggt\?\n! ?ﬁd
ich the highest 20 infectious titers are achieved and with which a high

 paranuni zing activity - e.g. in the MSV challenge-test in
a(rae Sl_et eflt ed. This procedure is intl\einded to engUre in parti”(;ﬁl g?b%/hg?use
?epe !,C? LY, M0V Usapetiehisal td sdplevided fior fiuet hermigel 25 The

m "atténuation” as used 1n connection with this .LoyentiQplefers to the
exper i nenteaiepdicfli g IRV BN HE Or e T WA 1 yﬂ%i § u?gﬁ% rrygor?%\% rus into the
modi fied forspe bt iarsial taspess: increeseréd thebpaP&RATATS 30
properties. The attenuatian is d%eé:t %I%I eqd oughs one ke Marierf the
f ol | owi ng "Pridpetti eS:CHFEFIEH onor Weakeni ng or | oss of Virulence for
Eur opegn desdel.c and wild rabbits (genus Oyctolagus caniculus csp.), 35

- weakeni ng or |oss of contagiousn icti
( ess, restriction of the hos i
cell cultures, alteration of the inmmunizin ' L poge Ln

par amuni ziThg; ddwree tef neproledEivR Cakt PEi Pgrg%g%r %%%S&;]&gﬁgféﬁi on of

enuati on may

lead to dejetions.ip the derdd nal, dmgicpri i i aeisl gt
_ _ _ aprieftd heuhyabiaviaest :
i _ncLeaS| ng Lg"legn(r%]{;e of Eta%t]"astenuatl og '}_ls frequen Iy ogzq_&r edléjgar{;}glje?gggci Qtned
V\,}t an i nerEasi| n@s nuiBeMTof el etfGns 3% thgcvi‘ral Oé genone. The degree
of at bgnuayd on FE P cheekednand2 nordrdr édie dinrhet her pERERYES® by

appropriate suitable a tivi& t &St kn i

K S 28 own in the art (cf., for exanpl
%o UIS 6, 80‘5%%,6}'&%‘1 2 %’%I %%hoe fr%ft her references cited therein) rrgng,
y cloning. The present invention further relates to attenuated

The present invention further relates to attenuated
mykomaviruses obtainable by the method of the
15 invention, pharmaceutical compositions including the
attenuated myxomavirus OF the myxomavirus  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
2¢ use oL 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

cf Thomeostasis Dbetween the hormonal, circulatory,
metabolic and nervous sgystems, threatened neonatal
30 infection, neoplastic disezses, viral diseages,

bacterial diseases, therapy-resistant infectious factor
diseases, viral and bacterial mixed infections, chronic
manifestations of infectious processes, liver disorders
of various etiologies, chronic sgkin disorders, herpetic
35 digeases, chronic hepatitides, influenzal infections,

endotoxin damage.

The wmonoparamunity inducers of the dinvention are

generally harmless to the environment and effective in




nyxomavi ruses obtai nable by the nmethod of the 15 invention i
conposi tions including the attenuated myxomavirus or th(ca) wgg%\r/r:a(r:ﬁgt Irrgﬁl)-
paramunity inducer of the invention, and to the use of the nyxonavirus
.honoparamunity inducers for activating -the paraspecific i mune systemin a
mammal and to the 20 use of the attenuated virus for producing a
correspondgmg g@ﬂwawntpa&mmoﬂ heos umpmiTsilsg W@r’r@ﬁlrﬂﬁ@r

properties, viru par it du of e tion 25
are sui tabef}@“f € 1t hﬁu‘i“?ﬁﬁt rrilr? (r%d/ of 1ot t‘)éﬁleg prc%{is I aﬂog ol?m?n@mnensyst em
dysfuncti aisd bbeundors uppresseonsuchmafodef PEI EXSYPP élesor:Hje?%r Wysfunctions

of honeost asi 8 bet \é_\%eerlotnq%_ @ornqgg% Sl-ECUL BEBEYore MBbRDOL d@lanty ner vous

syst ens, tshreai?se’ne neonat 30 I nfection, neoplastic.di,seas
_ es,
di seasé@s, swavtlerd doniusEases NUTRer 5 W@&eﬁl&ﬁFyl qué&ﬁ 88 fact \(;Ir e

di seases, viral and bacterial m xed infections, chronic nmanifestations of
|nfect|ous processes, liver disorders

di sorders, I%erﬁé@ﬂélgg di %esmo%@ﬁ%ar&grhj\é%\ré; IOEI%QSEEQEOQI&ES ghronic skin

I nfluenzal
i nfecti onslnv@nggj)@md*igga@gea Tieryro ropat amatmatn}amlndnéier 8cbiVERE i nvention

are generall t o.th enV| t e
of par anun‘i’i%% gﬁg 0|po WI s% ch &5, WEQ pﬁ‘gg&%h 2 xﬁhaingtﬁrgsdetshedzggse
cats, i gseffehebingsntand ahse fsnrltr’c@dtel If@éﬁgi}'ckﬁré% alf%rS%Jﬁ_‘an% l i zar ds,

snakes chel oni ans.. ,They are &hegggggg pafitd c W wad
hath gl bl ehfe0r use
human and Vetert nary “mredi ci ng I n_addi tion, the rrt)nozilfrarrunliE r%ducers IOP

the i nventysandisphags aredryegosiep Bzt Ry Egh
potency. Hﬁ)&oﬁé&?@sé’@duﬁﬁﬂl@y t brenet pagadPeot fihe |mcent\r|1@ne|Sn a
sui tabl e manner and are safe for se in tcpe dlggl 58CLQKen g
att enuati oAN6FERRAB - The monoparamun v 1NRGUCers t en 1
15 therefore have paramunizing, but no immunizing,
properties, making multiple and continuous use
possible. These paramunizing properties of the rabbit
myxomavirus and of its paramuﬁizing viral components
are surprising and were not predictable.
20
The term ‘“paramunization” as used in connection with
this invention refers to the pharmacological activation
of the cellular elements of the paraspecific immune
system and the production or release, associated
25 therewith, of cytokines with the aim of 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 acqguired 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 lymphoreticulaxr cells




nyxomavi ruses reduces the immuni zing properties of the nyxomaviruses while
‘the paraspecific activities increase. The nonoparanunity inducers of the

i nvention 15 therefore have paranuni zi ng, but no immuni zing, properties,
“maki ng nmul tiple and continuous use_ ppssible. These paranuni zi ng properties
‘of the rabbit nyxomavirus and of its paranunizing viral conponents are
surpri si ng(ef%?r}q Y@({lrﬁiﬂ%ioof@éﬂfé)@béﬁe 20:3be ter mbeparamitlzaict as used
in connection Wt this invention refers to the pharmacol ogi cal activation
of the celIAHE | enents of the paraspecific i mune system and the

production or rel ease, associated 25 therewith, of cytokines with the aim
of elimnating,_  dysfunctions,..rapi L-Acreasing 4 hennomopaddogen- and
non-ant i gﬁl-esp&?'rr iC %?roafné%lﬁtc}% okﬂgﬁe?ndi V|§dual , and having a.regulatory
ef f ect sbetwieen thes i imueetiohorabaas, tRePy SIS QERI VAR Br°R8y St ers.

Par amuni zati on. . 30 | eads 4 0; Lhe prokest ed statgsedl par amumidy . aifdie term
"paranmuni ty""as used in connection with this _inventi % E&Ilf s,18 the
actively aoeuiaksl &2 genefah aubt TFEH LT AP Hhd T UReTT ol ng

par aspeci f £, 35 dafensaaustan 253081 ateembenictth pa reapirdizptdevel opi ng,
time-limted protection froma |arge nunber of pathogens, antigens and

ot her noxae. The phagocytosis rate, the function of the NK cells (natural
Killerg ceths) rane the astdwinys ohontperamymbior spPegeEE! &t 1452913 (e. g.
dendritic cells) are raised tg th ySi +C; optiFe¥m The tarm

" par anuni t §&i n(fi?@@re":té Pusel %\ cgﬁggctilg{r?%S&%%h t hi s 'nvenb’ on refers to
a pyrogen- he@kcanent oxivihimedi casrentoaidch P8 | rﬂtér?d“é%f‘qeiﬁi be*f b&ti n humans

and aninals to gepnerate gpd rgoubatengrdegengysctlelepse astiraprotective

. m
nmechani sns 1 t%e sense O?P aranuni zat |1 on.
including the p;%amunizing 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
50 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 ugsed in
" connection with this invention includes a large number
of viral structures derived Irom a myxomavirus having
paramunizing properties, for example viable or
inzctivated freshly isolated wmyxomaviruses, viable or

30 inactivated recombinant myxomaviruses derived from‘
freshly isolated myxomaviruses, viral envelopes, the
removed envelcpes and cleavage preducts and aberrant
forms of these envelopes, individual native oXx
recombinant polypeptides or proteins, 1in particular

15  membrane and surface receptors which occur in freshly
igsolated myxomaviruses oOr are recombinantly expressed

by a genetically modified myxomavirus or a part of its

genetic information.




10 The term "nyxomavi rus nonoparanunity inducer” as used in connection
With this invention refers to a nedicanent which is based on attenuated
rabbit myxomaviruses or an attenuated nmyxomavirus strain, including the
paramuni zing viral conponents and thg 15 constituents thereof which produce
‘the state of paramunity in an organism preferably in a manmal (e.g.

human) . The g%fsm ' f@/{oﬂaghwﬁ}iéé ysed 41k Gonnectéan v t hithi $he20
i nvention Fg ers]to he species of the xonaﬁ S .EPSbQE L he,genus
Leporipoxv@mumaVTM@Sny&%ﬁﬁﬁﬁﬁﬁmynlﬁé1oh@gg?%rt gi?ﬁyﬁgnlly 0 ‘

Chor dopoxyiyi diagantdd mphendessly eklPoxuiliwee (Honegir gFeERn 25 The
term "paramuni zing viral conponents" as used in connection with this

i nventi onMRcl ddes V821 8rge nunber of viral structures derived froma

nyxomayi rus having paranuni zing properties, for exanple viable or
inactivated freshly isolated mx [ vi,abl Qdrnactiakat ed
reconbinaﬁ?ﬁﬂi&dhn%??%%egh eF?¥%§g$¥o%g§.?gghF3 ng aggd Mavi r uses,
viral envelpess theomaerovedrenvphopasnafy ArE4GEge FIrGad anld aberrant
forms of Hﬂg%ﬁﬁgnvelopes, i ndi vidual native or reconbi nant pol ypepti des or
pr ot ei ns, |ﬁ‘particular 35 nenbrane and surface receptors which occur in
freshly isolated nyxomaviruses or are reconbinantly expressed by a

genet ical |y, omdi §i gfl oYX QMR dUs Dfa R partloé bhs tlgemedusinfesdation. -
14 Tables 1 to 4 summarize the clinical .results wth e vymxommvirus
monopar anu@f t YR nByEemaBERBS MIRBCEES80EA Yt he “att enuat ed nyxomat osi s cel
culture vigugsnsirain M2, in humans. 5 Table 1 shows the clinical results

on prophylactic use of the myxomavirus nonoparanunity inducer PINDMYXO in
Table 2 shows the effect of paramunization with
15 myxomavirus monoparamunity  inducer {PIND-MYXO) in
patients with low immune parameters (7 days after
PIND-MYX0O administration).

Table 4 shows the effect of paramunization with

20 myxomavirus monoparamunity inducer (PIND-MYXO) in
patients with elevated immune parameters (7 days after
DIND-MYX0O administration).

The invention is based on the surprising finding that
25  attenuated rabbit myxcmaviruses OXY their paramunizing
constituents are able to induce very good paramunizing
properties in a recipient organimn which lead to the
protected state of paramunity. The basis for this
invention was the first successful attenqation of

30 rabbit myxomaviruses in cell cultures.

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

preferred in this connection for the monoparamunity




humans. 10 Table 2 shows the clinical results on therapeutic use of the
“myxomavi rus nonoparamunity i nducer PIND-MYXO in hunmans. Table 3 shows the
ef fect of paranunization with 15 nyxonavir.us nonoparanunity inducer

(PIND-MYXO) in patients with lowir $‘|e_pararreters (7 days after PIND MYXO
"adm nistration). Table 4 shows the etfect of paranunization wth 20

MyXOMavi rus ynopar apunity 1 nducer o PLND-MEiQad Nepabi sat somkt ol evat ed
i mrune par e s (%Fggyse anter PCI) ND- leo adm E‘i strati oar;%.n The i nvention
i s based amd her suPpei SYHPRVEEVEg THR D500t tefidat &7 Y ADbI t mg<orravi ruses

or their panapmunigijegec@Rstituents are able to induce very good
paranmuni zing propérties in a recipient organismwhich lead to the
protected state of paranmunity. The basis for this invention was the first

successf ulTiat t gpuahionz ohg 3e-opehtiiit smyikoieedd uses & nTedMplc e es. The
nmonopar amuni ty _i nducers .of the in tio prefenabkyRased on

| yophi | i ze®f + at PEnEESE SHd llgnglélt\@%\?lgt eg‘%ﬁ%lilt “ My XOmav| rauseg o% their
par amuni zimgx@mwima compprErrmInithe @R e IR xOMRVTTTSER OF their

viral conponents.of; the i ﬁﬁﬂm@g{edﬁﬂi&f@mﬂs, dest vedcfeasinge
nyxomavi rus strain or a plurality o

di fferent attenua Vi rus
strains. |the¢snoprefeiges-FREERESCcATRIAI TN o‘?gt e n%%@%‘é%%g?t y - 15

i nducers of,ihe dinvEREGRd 0 hACl udenetsigmatdsensomf  oone pympBPe

nyxomavi rus strains or_ their_ paranuni zi Vi he
par anuni zi AgE pEOPeFY | ¥81irhd Fﬁlﬁeﬁ’ag%zﬁm sé% ch)s, r exea%ph, in

humans t hr gughe adsi-niist redhan ofysmieomayiphesmeesdparamdni t§dndlicer are
particularly, beneficial for. elLim.gating dystunehiens cHor ikheneasi ng
hormenal and vascular systems.
15
The invention is further based on successful
attenuation of a wyxomavirus 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-propiolactone. The
monoparamunity  inducers are based on attenuated,
25 lyophilized myxomaviruses, with individual viral
ccmponents oi 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 o©of a
myxomavirus strain which have been produced by genetic

modification. Preference is given in this connection to




t he non-antigen-specific protection of an individual, 10 f i m i
n _ _ , or elim
I mmunosuppressi on or imuno- deficiency which has arisen fromthe nating an
consequences of stress or in other ways (e.g. pharmacological) and in
.order to have regul atory effects bet yeen the i mune, hornonal and vascul ar
systenms. 15 The invention is further based on successful attenuation of a
gm;)g?w r%ﬁnz@ﬁﬂr@y M@@@vn@%st hraadhsceld wbitbr emie weth BWeE vi r ul ent
_ ng properties o e MEXONAVI St Egajn ! 20 r educed

l.ost. Addl%ﬁ%tel nact i vg%‘?on goefnc%r{%e X%WHBV??(?J%QS f%gn %,tg%%ﬁ% t akecgl agre
gyclh;%agl i’ﬁe;@pttoﬁsheha@t beenofmddefiiet bH, corrophfiiul | ;}npr@?‘:ér ably, by

a reatment i $:h bet a- i ol actane,r The arpriunthey i ,
are based OH "at? en%at%&dél%'yo%% zela?&nyxon%vi ruesﬂe?m\?vi th i gi hﬂgrcers

viral sconporeptiar girepandcTavil U ahietPiar e SFTSEHY o7 n Séc?”/ng
paranuni zi ﬁgﬁéﬁﬂ Vithd €5:dF B4k 01 Sani sie &4 sore hetae erichnpassedehy t he

i nventi on. is Intended bel ow o describe_an i th
product i onSemSHE ofhife iCrfentiYn FBF rﬁ?ﬁ&ﬁgpgﬁunlc{eﬁl;bgﬁ%%g%¥§£%asgd on an
i sol ated apgkf t enuatad ciahbist (TRXonawd r usitstr anrcvpaicel FaetPEar e

passagi ng. The production.nethod i r e t } i
preferred §TF% n, bBit ?&ﬁtﬁgugsa i e%)ljln; eﬁ%_a@rrg mggﬁigﬂpg'?ngoﬁtéglbist%

myxonmam I USL St FRj nBL- AlBo Encoripassedbyi2the present invention
. _ are .
reconbi nant fornms of a mnyxomavirus strain which have been produced by

genetic nodification. Preference is given in this connecti -
r econbi nanInnmyxdddvicns sti¥ke nstEReRkFeh oﬁélﬁtesmr%tél%% rrie tréé:teﬁﬁl tﬁg

genome whi £hncoflgafar ExkOKkpRubkecep! onsras dieertimadi huetiely ot
t he paslsgg;[ase oxﬁeorr mc(g-_fl1an<:1€.j11 gh%c‘agn’aw_j‘seUbsn%ﬁ:t uiﬁ@@n&éddeéﬁt h@n, with
15 regarded as restrictive. Slight modifications of these
parameters and modifications evident to the skilled
worker and also leading to a preparation of attenuated
myxomaviruses are equally encompassed by this
invention.
20
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 wyxomatosis
25 (Herrlich A., Mayr A. and Munz E.: wDie 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 egge which have been incubated preferably for
10-12 days. The myxcomaviruses are further replicated

and adapted over 2 to 6 passages, preferably over 3

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




5 receptor properties of the cytokine receptor being lost thr

nodi fication. These are preferably the geng segmen'?s whi ch cogggPJ h'?he
receptors for interferons (IFN), interleukins (IL) and tunor necrosis
factors (TFN), in particular for LFiNga-R [|IFNy-R, TNF-R, 10 IL-1-R

| L-2-R IL- 6-R _and | L- _12- R In addition, the numerical values stat ed" herei n
concerni ngxde-ddcaibatéon thee efirtisesnunber wfe pelssayesl byrekotel |

cultures are not intended.to be 15 rega restri:ctiy Sl § ght
modi fi cat i BAEHA™ hesSV paFafret e%gorélr_ld FOB Lot | ongovi dont. toothe skill ed
wor ker andclabsiod Eaditg. ¢ onenlprapa) athod oftageenubledtafpxomavi? uses are

equal | y enconpassed By_£hi s} nvens i onco20; Apief essedaerbedi erat of the
present invention refates to the successful attepuation of t nmyxonavi r us
strai n 5 M @ilTheomyRavendeest &%e ap e fk 2119\a‘§e¥%o?%fﬁ%i H?%ﬁ? Eﬁ?g%éan wild

rabbits suffgri Rgrf QM MKQIBLESS c3be( HET I kheh rAmondayirrls  whdcMinz E.
“Die Pocken”, 2nd edition, Georg Thiene Verla mert uttgart, 1967) . Thé-
al tered skiRScenfergPRe; HetFt A1 S upt SISO tissue of the di seased

rabbit are, after disruption, inoculated onto the chorioallantoic nmb
(CAM of 30 chicken,eggs which..have en J-neubat.ed er ahl r rlre He
0-12
days. The Frf}xo?rav‘?l?‘?]s e f%frtt%%r tlr%%pl iégggledibanéggggpt g(%s%\?g@’z to 6
passages, preferably efeer3thpadedgds pagpadte diorVeaP| aRtdFe Mfbrane (CAM

passages; for t rrd i oa Mewz BVIVER
Pocken", 2 r%giet%}g ,e@g?lgb%ﬁji e%aﬁ%ﬁkfgéa éﬁjt tr%a_r.%?il 19675&.VI ti gnd to
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material fau.thed yd hey, aid epuatiomof bher nyzonpui i |
_ , pmaY¥ssagesi.n 28E8MERCU .
The attenuation’takes place after - 17 . FEPTD g- Itures
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 and is
20 continued in the 3rd stage of attenuation for a further
100 to 200 passages, preferably about 157 passages, in
Vero ceils. 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 myxXomavirus
25 in cell cultures, the myxomavirus is gsufficiently

attenuated.

The Vero cell cultures and the AVIVER cells are
preferably cultured wusing a completely synthetic
30 medium, particularly preferably the MEM medium (minimal
egssential mediumf 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 preférably MEM
35  medium with. 5 ro 20%, preferably with 10%,
lactalalibumin 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 pHE of 7.25. Virus harvests with




adaptation of the viruses in the éhorioall i - i

“ _ ( _ antoic nenbrane (eviden

:yplcal foci on the chorioallantoic menbrane) in 3 stages.(ln sta;efaongo
F 150, preferably 120, continuous so-called end 5 dilution passages t ake
place in Vero cells (Vero cells, ATCC CCL-81). The virulence of the

-g]%/;(ce)rra;/ihr u; whi ch has undergone th 'passages is weakened. In a 2nd stage
Veror lfaglgtg tf% 150]'5 passage; s 10 Pr@ yogf ter ibesd20ih-*passage, in
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i nuedin rd stage of attenuation for a further 100 to 200
passages, preferably about 157 passages, in Vero cells. In this way, the
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15 an infectious titer of about 10%° TCIDso/ml.

The attenuated myxomavirus 1is inactivated by a chemical

treatment with beta-propiclactone at a concentration of

0.01-1% beta-propiolactone, preferably at a
20 concentration of 0.05% beta-propiolactone. This

inactivation leads to a complete loss of the immunizing
properties which are still present where appropriate,
while the paraspecific activities are not only retained

but in fact significantly increase.

25
For further processing of the attenuated and
inactivated myxomaviruses to a myxomavirus
monoparamunity inducer (PIND—MYXO), the wvirus starting

material used for the wvirus inactivation sghould have a
20 viral titer of about 10°°° to 107, preferably of at
least 10%°, TCIDso/ml.

purification preferably takes place by centrifugation
at low revolutions (e.g. 1000 rpm). After the
15 centrifugation, 0.5-10% succinylated gelatin (e.g.
polygeline, e.g. from Hausgmann, St Gallen/Switzerland),
preferably 5% succinylated gelatin, is added. The
resulting mixture can subsequently be 1lyophilized in

1.5 ml porticns in appropriate sterile glass vials or




to 8.0, preferably at a pH of 7.25. Virus harvests with - 18 titer

-105'0 to 107.5, preferably of at least 106.5 TC D50/ m (TC D50 2650]:%:%1
tissue culture infectious dose) are preferably suitable as starting
material for producing the nnnopa[aggnLty i nducer PIND- MYXO of the 5
"invention. Replication of the nyxomavirus in Vero cells leads to a typical
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conpl ete IUﬁscb&uthedlmn@mliﬁrmﬁ81ﬂiﬁﬁwt3QQ9anch are still present where
app;opilate fwhllelthe paraspecific activities are not only retained but
in fact significantly increase. 25 For further processj of, th attenuated
and i nact That edtrpkaraohr ¢38s o EIRHGHRVE+ tﬁﬁcﬁﬂﬂdbpﬁﬂgﬁﬁﬂPt vV nducer

gﬁgsldNﬁxcmosgheoglrg§r§§gﬁgéngfoﬂatgﬁkabeaﬁeddbmésthe viands widdtivation

| east 1ogv§5? ggﬁ%%%ﬁ%té;t§%¥$%?£%§#%n%%gég8§gﬁ%g”%ﬁ&e $ y of &
centrifugatiben &t b@m&gvahuhbsas (Bugpugh008 npxu;tuagtlygr qqfr@lgeg;e
ﬁgﬂts;r:;;]lrjlgatl S@FFEHP%\?\A%% y#at Lgd 1ga%l.gaé' (€811 RAVgetddea 9. from
through the alteratlon 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 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 seqguences 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

recepters for interferon a and y (IFN o, I_FN'y), for




preferably 5% succinylated gelatin, is added. The resulting m X
-subsequently be Iyophilized in 1.5 m portions in approprigte Stgislgan
glass vials or - 19 anmpoules and, if required, dissolved in distilled
water. A volune of 0.5-2 m, preferaply of 1.0 ml of the lyophilisate

~di ssolved in distilled water corrésg nds to an inocul ati on dose for humans
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genetic modifications are presumably one of the reasons
15 for the decrease in the immunizing, 1i.e. antigen-
specific, activities and the simultaneous 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. Resgidues of immunizing and virulence-

25 increasing proteins are eliminated in the preparaticn
of wonoparamunity 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 is suitable on the basis of its paramunizing
properties for the following prophylactic ox
therapeutic indications in a patient:
35
- infectious factor diseases and mixed infections,
chfonic manifestations of infectious processes,
refractory  recurrent infections and chemotherapy-

resistant bacterial and viral infections




Graham K. : "Mdul ati on of cytokine networks by pox virus", Virology,
redition 5: 421-429, 1994). 35 Thus, it has been found that the attenuation
of the nyxonaviruses over continuous Vero cell passages has led to a |loss
of the coding gene segnents for the _receptors for interferon a and y (IFN
"a, IFNy), for - 20 tunor necrosis f &¢t or (TNF) and for the interl eukins
(L) 1, 2, 6 and 12. It is of interest that these cytokines belong to the
paraspecific defense factors of the nonspecific immune system The

cyt oki nes areeskemedr defzadeby aichdilngresuifiel s r éBpdit ngevFrar

reCeptors,Sﬁgtéga%£pgﬁ yidUsi s able to replicate uninpeded. The deletions
of gene segnents ich code for the abovenentioned cytokine receptors

relate mainly to the term nal regions of the DNA. However, it was 10

addi ti opal Ly pesstbheate-seiest detetidns which occured during the AVIVER
cell passages in the conserved part of the DNA. These deletions relate to
two genes which code for an inmmune epitope and virul ence gene. Such 15
genetic nodi fisathons wierpresuimbl yeormin omeokd sgédceasie SeASERe

i mmuni zi ng,. of the r . e i gen speci f§ iyithes t he
slnulFapeoﬁsgfhepﬁgygggggﬁfié%hc?&%%tlegﬁgg tﬁg&ﬁyégﬁggirgg. %8@$he
|nnun|;|pgeéﬁbtbpeéuanﬂOtﬁbe@@ra@@@c?@@toﬁhﬁraﬁbnspecific epitopes are in
conpet{fion. A decrease in the first-nentioned peptides or proteins
therefore leads to an increase in the effect of thehgar?ﬁpecific

activities- ReSPdaBECBf CRUMPAIRP AR Vi rofleficd® © rhonal,

circulatory, metabolic and nervous systems.

The paramunity inducers of the invention can - be
15 administered parenterally or locally to mammals,
including humans, birds and reptiies. Local
administration of paramunity inducers gpecifically
stimulates the paraspecific defense mechanisms in the
mucous membranes and in the skin. However, there is
20 also a certain gystemic effect. Ry contrast,
parenterally appiied paramunizations gscarcely influence
the local defense mechanisme 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, pigs, dogs and cats, paramunization of
neonates immediately on the day of birth and preferably
on the first and possibly also the second day after
birth is advisable. The single dose is about 0.5 to

_ 5 ml of the dissolved lyophilisate, in horses and pigs

35 the gingle deose is preferably 2 ml and in dogs and cats
is preferably 0.5 ml on parenteral administration. It
ig 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




25 increasing proteins are elimnated in the preparation [
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-inducers by the nethod described above for igacPivating tge g??ggﬁgﬁggnlty
g¥XOWHV|rus¢s. The nonoparanunity i nducer of the invention, also 30 called
ND- MYXO, is based on the use of attenuated nyxomaviruses or the
" paramuni zi ng constituents thereof ~afdl is suitable on the basis of

paranmuni zing properties for the follow ng pr 1S
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ggﬁn?"r)]iuz t Z?’e B e:[ﬂ%rnggl%’lfa%fég?i lt y ThlaflUCpharmécéheid:a_alllentd:(_mp@%liltij@’l 15
o ot er 09 P snt o1 o docallyc 10 TTRLS ne b ng. hugsas, b s
sti mul at esyt heohar aspacid | ef ded enseemexhedhi Ind ir%llawie\lrjgferds gggggn;' cally
10 cell culture virus. The buccal tablets of the invention
are preferably produced with addition of sorbitol,
polyethylene glycol .00, potassium hydrogenphosphnate,
Tyrospirol tablet essence, Kollidon 25 and magnesium
stearate. PIND-MYXC can, however, also 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 myxomavirug from the edematous subcutis of a
Zuropean wild rabbit (genus Ooryctolagus) suffering in a
25 typical manner from myxomatosis was isolated as
starting material for producing the moncparamunity
inducer PIND-MYX0O of the invention by culturing on the
choriocallantoic 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
(Hefrlich A., Mayr A. and Munz E.: “Die Pocken”, 2nd
edition, Georg Thieme Verlag, Stuttgart, 1967). The
third CAM passage was adapted in a lst stage on Vero
cells over 120 passages (ATCC CCL-81, WHO, American
35 Type Culture Collection), replicated in a 2nd stage by
54 intermediste 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




mucous nenbranes and in the skin. However, there is 20 also a certain
-systemic effect. By contrast, parenterally applied paranuni zations
scarcely influence the |ocal defense nmechanisnms in the skin and nucous

menbrane, preferably having a system'?g effect. 25 Side effects do not occur
~even Wi th nunerous parenteral adm nfstrations carried out continuously in
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speci fi cal iy drinddel managenment 30 of horses, pigs, dogs and cats,

par amuni zati on of neonates inmediately on the day of birth and preferably

on the first and possibly also the second day after, b\i,rth ig fgvi sabl e.
The si ngl eTlosat t sEimd w&leW%l%ff@%%tﬁ%I%d FLRpRTtTSate, in

hor ses @“dgﬁ% ggegéng:gﬁlshﬂgkﬁrégswes qnehefdbhysi2igra andnphetiols and cat s
is prefera :

y . on parenteral ,admnis tion. .l i i |l e
accor di ng syttt iavBERELBR (CCTEdATTG e‘P}f Ef%ﬁl[}mn{pa&r e%%%gfzﬁ:%é?one day
bef ore andfogi@h) theussaoe bivee @erspeciflist ipnoteectédierinodid atPens in
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Suitab&g C%%%LEEE'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 virus material
before lycphilization.
20
The lyophilized product is stable at room temperatures
and at temperatures of about 4°C to -g80°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 1lyophilisate dissolved in sterile distilled water
corresponds to an inoculation dose. Deep intramuscular
or local administration takes place (see examples 3, 4

and 5).
30 | Exampl e 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} .




The follow ng exanpl es are preferred enbodi nents of the invention and
-serve to explain the subject matter of the invention further. 20 Exanple 1
The nyxomavirus fromthe edematous subcutis of a European wild rabbit
(genus oryctol agus) suffering in a 2? typi cal manner from nyxomatosis was
-isolated as starting material for Gduci ng the nonoparamunity inducer
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stage on \exarpkells éver IR0 9@556?@'@31 Afferi can 35 Type

Cul ture Col{ectiond1y E6PlingalRd i fha g)@d‘f&tga@ﬁ hyf Bhei rdmmedtat e
passages i n AVI VER ceII cul fures, _and | tured fur i d phase in
Vero cel | s5P§ec ¥8t AN abewt “ 390 5adl af n@d at a '%{atnug?%gﬁo%re

carri edI FU{fe:Lr%t@hdt heserdentienous endudEioitony- (289 pHsIResilt he
originally virulent ny | S t trenu };}Fhﬁ‘p atgd omavi r
PR é?% E&DPS w% 1Ar’% g8 aﬂfﬁ% B e e na s

is replica ero cell cultures are cultﬁred using a
conpl et el yupyfibhetxangddi im resisst i ¢eat VEM ( nPRPHRAF88seht a3 medi um

plus 10% BMS, (se t e AEdj H”Ehéﬁ@dl%’o h aghal pusi Rahydeol ysat e.
The vitus ne §Um£ﬁg%é7§%$t g%géeic a%ge with the gulfgur e?msdlg1 |(s_3 only MEM
et'd

with 10% 1 mhnacpaemmﬁlmdw@@%ét@e\APFﬁBaFe%N’érﬁﬁ wk Phobtc cal f

serum and ﬁgﬁggygtggﬂghOtllscscaﬁ}iecpr@ductsmramthndssatae ¢ay rbyd out at
pH val ues

ove 7.25. Viral ha t
serve as manual rubbing ?nto t ge%n a%%%gdtg §LS 888¥eW%gﬁd§ EQEDSO/m

be treated by dropwise application of the freshly
15 Qdissolved product onte the wound regions. The treatment

should take place each day until healed.
Example 4

20 The monoparamunity inducer PIND-MYXO produced as in
example 1 is analcgously 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 vacgcines.
Example 5

The monoparamunity dinducer PIND-MYXO produced as. in

30 example 1 1s processed analogously to Dbuccal or
" ouckable tablets. The production and use of the
suckable tabletg for local paramunization cof the mucous
membranes of the ear, nose, throat and mouth ig novel

and a constituent of the invention. Via the activated

35  guoous membranes of the mouth there 1s 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




starting material for producing the nonoparanunity 15 inducer PIND MyXO of
.the invention. Inactivation of the viral harvests wth 0.05%

bet a- propi ol actone and | ow speed centrifugation are followed by addition
of 5% of succinylated gelatin (polygeline) to the virus material before
- lyophilization. 20 The |yophilized pfoduct is stable at room tenperatures
and at tenperatures_of BR 4C to -80C and can be kept w thout tine
restricti GRpESCEPRLPY TP 8680t 4C or el se about -60C. A volume of 1 m of
the 25 Iyophlllsate di ssolved in sterile distilled water corresponds to an
i nocul ati | ar o Or tado@dm i stgahamytlakes pl ace
(see exa %%e 88h2§aé%§%§ ?e ZK(‘BI'%e Irfl ND- XOI-lr ndulce 0f the

i nvention pyscradmdturﬁ erigd aidﬁﬁénl%ﬁ‘éﬂﬁ%%oﬁg HENABLt &“desctiption in

exanpl ¢ 1 r%gg{ﬁﬁJilloplﬂ]lrlelasat@Oﬂ@it—,@h ,sspb\lgd):hybeabl ylmal 35 t he
mucous ~nerb ranes 0 e

upper res ratory tract £f denasal ly, three
times a dag0Fbrarpt spFAeRdEN Gy ]%etreaﬁfﬁ(ylrefﬁulreerd ggpplﬁcgcﬂ on) . of

mul ti fact off @ endf %@Lb&@ﬂs (. g?eddﬁfrdetm@lezial fonfekti dey) . a- Paolekanple 3
The PI NDMYXO I nducer form dias in exanple 1 is in an
anal ogous Yifhet "fedt%étd Ci Sg)%l %tglrgeoﬁg llé%%l nprove the perfusion of the
skin, to speed up the healing of vvounds and to treat varicose veins and
-chronlc venous u n |l eg ulcer) in humans. Th35lqubilisate can
for tHi p]fﬁl\BjoggQge{BfOé}l(e% Bg¥cd

up for exanple in greasy cr e%? . Bepant hen,
Li nol a 10 tatg, in which case the pH should be slightly karln ne. This

preparati o? qQukd be prepared fresh for each use. Admeéfi stmation is
carried ou several times a day by

Polyethylene glycol 6000 118 mg
Magnesium stearate 0.5 mg
1%  Tablet weight 500.5 mg

The patient should take 4-6 tablets at regular

intervals each day to achieve an optimal
paramunization.

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

25 PIND-MYX0O lyophilisate 155 mg
Sorbitol 7 360 mg
Polyethylene glycol 6000 300 mng
Potassium dihydrogenphosphate (XH,P0,) , anhydrous 2 mg
Disodium hydrogenphosphate (Na,HPO,) , anhydrous 8 . mg

30 Tyrosplirol essence tablets : 0.8 mg
Magnesium stearate 20 mg
Tablet weight 805.8 mg

The tablets slowly dissclve in the patient’s mouth and

35 can be swallowed after dissolving.

The clinical test results with the monoparamunity

inducer of the invention, based on the lyophilisate of

hl




manual rubbing into the undamaged skin.. Open wounds can be treated by
.dropwi se application of the freshly 15 di ssolved product onto the wound
regions. The treatnent should take place each day until heal ed. Exanple 4
20 The nonoparamunity i nducer PIND MYXO produced as in exanple 1 is

-~ anal ogously adm ni stered parenteraTI%6tb prevent secondary reactions and
to inprove the result, of inoculatign, one b e siqaul tigneousl y
with a prid¥ecive eroZHFat FEhaH't h E%hvéﬂ%ﬁ%ﬁaﬁL§%e€%%ﬁ€§£§E,vaccines.
Exanpl e 5 {Eg g@onopabanuiniéyonatdusee RHED-WXO PPEguRSF AR TR0 exanpl e
1 is processed .anal ogouysl or ahle ~tabl ats. niheury.oducti on
and use of?% Vﬁ%ﬁ%&aﬁﬁi *3%%@?% ¥oﬁ Lg'al pgggﬁﬁnization of the nucous
menbr anes Tfeschedmza , anoseduedvatamid GPUEh 52 RbYEF TERTSAScoHSti tuent of
t he in%ent&éq? M 3,ithe acld vated13% .mucous menbranes of the mouth there is
not only a 'homng effect (mgration of defense cells into nucous

menbr anes of other organ systens) , but also a partial parenteral

par amuni zati on. The followi ng production nethod has proved suitable for

t he production of buccal - 25 and suckable tablets: For the

| yophi lization, 5% Kol lidon 25 (polyvinyl- pyrrolidone) is added instead of
gelatin to the liquid 5 inducer material. Urea, sorbitol, polyethylene

gl ycol 6000 and magnesi um stearate are required to produce the finished
tablet. A recommended formula for a tablet wth a weight of 500.5 ng in
wei ght is: 10 PIND- MYXO | yophilisate 65 ng Urea 50 ng Sorbitol 267 ng
Pol yet hyl ene- gl ycol 6000 118 ng '




Magnesi um stearate 0.5 ng 15 Tabl et weight 500.5 ng 20 The patient should
-take 4-6 tablets at regular intervals each day to achieve an opti mal

par anuni zation. The following formfi’a of a pharmaceutical conposition has
proved suitable for producing buccal tablets: 25 PI ND-MYXO | yophilisate 155
‘nmg  Sorbitol 360 ng Polyethylene glycol 6000 300 ngy Potassium

di hydr ogenphosphate (KH2PO4), anhydrous 2 ng D sodi um hydr ogenphosphat e
(Na2HPO4), anhydrous 8 ng 30 Tyrospirol essence tablets 0.8 ng Magnesium
stearate 20 ng Tablet weight 805.8 The tablets slowy dissolve in the
patient's nouth and 35 can be é@%ﬁ#%;%eﬂ after dissolving. The clinical

test resul.ts.wth FRATRHL LUE B dfc dh e don eatttieomatieslsed on

t he IgngFFF%aF%S%#Qg‘%%ggﬁﬁe nyxd%%@?#us strain M2, which are conpiled in
tables 1 to 4 denpagixonize cieid vedyugeodipasadinPEPARS activities of

nyxomavi rus |yophilisates in hu s. ,.The data are equally applicable to
other mammals as 5 wel | ésPEPngqgﬁ lFeB%%Fes. - 27 Table 1: dinica
results with @Jqﬁﬁgggﬁﬁﬁthgmde&dqpem firnomiat tetratedculamyxoma cel
culture virus 1I'n "humans - prophylactic uses (lyophilized inducer 1 OP (1
m ) intranuscul ar) Indicationssuitable adm nistration nethods Periods of

hi gh -i-nfection—pressurezt+hniections—before the stress .
g Indicaticns - Suitable admiﬁistratlon methods

periods of high infection

pregsure 2 injections before the stress

Stress at an interval of 24 hours
Travel, examinations and
gimilar stresses
before or at the same time as

protective inoculations

Chemotherapy, irradiation

(reduction or prevention of 1 injection each day or every

ond day until the treatment is

complete or until recovery

secondary reactions)
Operations

(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




Stressat an interval of 24 hours Travel, exam nations and sim
~before or at the sane tine as protectlve i nocul ati ons ChenntheL:LyStresses
irradiation (reduction or preventi@®$ of 1 injection each day or every
secondary reactions)2nd day until the treatnent is Qperationsconplete or
“until recovery (inprovenent in wound healing) M ntenance of opti nal
defenses and henmodynam cs 1-2 injections per nonth at an Prophyl axis of
cancer andinterval of 24 hours hepatitides Inprovenment in wellbeing - 28 5
Table 2: dinical results with a nonoparanmunity inducer from attenuated
rzéggg cell culture VI:US i n hurk@sle Zherapeutic uses (Iyophilized

i ntr tIRATRT
i nf ecFF‘bB%ca?‘mﬁ%‘Wb?cifseo“&%nuaf-ie(}#gprggsﬁ a[rr}qui'}lﬁ'ar'ry1 %@?&ﬁgﬁﬁﬁéﬁ ? adni ni :tdﬁ gt?lsf)ﬁr
met hods 1 |njectlomwaemadaﬁlﬂObuBtﬁredaysuer1unhumaﬂﬁe synpt ons di sappear;

then one injection every 2nd or 3rd _
hepatiti des Y therapeut:'(.jc? y, jantil  conplete recovery Chronic

(lyophilized inducer 1 OP (1 ml) intramuscular)

Indications Suitable administration methods

1 injection per day for 3-5

Herpetic diseases days or until the symptoms
(zogster, infectious Gisappear; then one injection
mononucleosis, Herpes simplex, every 2nd or 3rd day until
etc.) complete recovery
Chronic hepatitides a “course” each month:

3 injections at intervals each

of 247hours

Influenzal infections 1 administration per day until
viral and bacterial mixed the symptoms disappear, then 1

infections (in combination with| injection every 2nd day until

antibiotics or chemotherapy) complete recovery
Immunodeficiencies and 1. intensgive treatment for 5-10
dysregulation of the defense days:
systems (e.g. during or after 1 injection per day
chemotherapy) 2. then 2 injections per week

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

possible)

Endotoxin damage 1 injection a day for 7 days or
until recovery




| nfl uenzal infections viral and bacteri al

‘with antibiotics or chemotherapy) |mmunodeficiencies and dysregul ation of
the defense systens (e.g. during 6F after chenotherapy) Endotoxin damage a
"course" each nonth: 3 injections at intervals each of 24 hours 1

adm nistration per day until the synptons di sappear, then 1 injection
every 2nd day until conplete recovery 1. intensive treatnent for

m xed infections (in conbination

5-10
days: 1 injection per day 2. then 2 injections per week at an interval of
24 hours (treatnent over a longer period possible) 1 injection a day for 7
days or until recovery - 29 5 10T7abre33: Effect of paranunization with
nmyxonma i nducer (Pl ND- MYXO) _.i § WrkBmh Ovhaneee (PEmIEYR0s (7 days
after PI NE 24nPAF st i%a??%nt aLLe0L Sv-< oy aPayanetesr Day 0 Day 7

W,
DBagnosi s/ ThéfaB@cAsPiEl F& MYXO admlnlstratlon)

10

Patient Patients’ data Parameter Day 0 | Day 7
Diagnosis/Therapy (normal range)

A.S.

female, Immunosuppression |leukocytes 4000 9400

52 years (4000-10000/pu1)

D.B. Ulcerative colitis |lymphocytes 620 1360

female, cortisone therapy |(900-3000/p1) |

54 years Ch4 cells 400 920
(500-1800/ul)
CD8 cells 80 210
(100-1000/ul)

U.S. Immunological leukocytes 3800 | 7400

male, impairment (4000-10000/pul)

38 years

s.C. Metastatic leukocytes 3800 | 9900

male, prostate carcinoma (4000-10000/p1)

43 years |radiotherapy

B.M. Susceptibility to cytotoxic cells 0 248

female, infections (30-360/pl)

56 years



femal e, | nmunosuppr essi onl eukocytes 4000 9400 52 year s(4000-10000/1)
-D.B.Ucerative colitislynphocytes 620 1360 femal e, corti sone

t her apy(900- 3000/ 1) 54 yearsCD4 cePPs-400 920 (500-1800/111) CDB cells 80
210 (100-1000/1) U. S.inmmunol ogi cal | eukocytes 3800 7400

~mal e, i npai rment (4000- 10000/ ML) 38 years S.C. Metastaticl eukocytes 3800 9900
mal e, prostate carci nona(4000-10000/1) 43 year sradi ot her apy

B. M Susceptibility tocytotoxic celtg,0-248 femal e, infections(30-360/1) 56
years - 30 5 Table 4: Affect of paranunization with Myxo i_ndycer

( Pl ND- MYXOR £ fier tpati patsmwiri ha bi en avbah | Hyrems ph et er @é&#@af ter

Pl ND- MYXO aglnd £t Sdiitad ivairdh Reltdvertteld dgmowsies PRESFESPPEr dife VSDE% GBay 7
(gormal range) G Cervical ,pinmeastice sdacytiesRtion),

car ci nomg, (4000- 10000/1) 126008600 fenal e, 59 yearssusceptibility
t ogr anul ocyt es

Patient Diagnosis/Therapy |Parameter Day 0 | Day 7

(normal range)

G.P., Cervical, breast|leukocytes
female, carcinoma, (4000-10000/p1) { 12600 8600
59 vyears susceptibility tol|granulocytes

infections (2400-6400/u1) 8420 5930
C.H. Péychosomatic leukocytes 12700 | 6000
female, syndrome, (4000-10000/pl)
51 years |cbesity granulocytes 5270 4760

(2400-6400/pul)




i nfections(2400-6400/1-11)84205930 C. H. Psychosomati cl eukocyt es127006000
. femal e, syndr one, (4000- 10000/ 111) 51 yearsobesitygranul ocyt es92704760
(2400-6400/1) - 31 CLAIMS 1. A nonoparanunity inducer based on

paramuni zing viruses or viral conponents, characterized in that the 5
»viruses or viral conponents are derived froman attenuated rabbit
nmyxomavirus strain. 2. The nonoparamunity inducer as clained in claim1,
characterized in that the attenuated nyxomavirus strain 10 has a

nodi fication in the formof an addfLiATg substitution or deletion in one or
nore gene segnents coding for the production of cytokine receptors, with
the receptor properties of the cytokine receptor bein ost, through t he

nodi fi cation. 5 3ontherapnopayaninivger ndbree aL| A %q%%ﬁ

characteri zed |n th t #;gicggg bﬂgnggce@hgf§caéglze@lenteﬁdhwnhahe group
of recept of s Y6 ifit er [F

erons . interl euki '%h, %%. nNecrosis
factor s 20v{ANRS Lo Thel FohopaPBEREURFEYSi ndGEer §§ imed 1'n claim 3,

characterlgg%% Ak dhat- 4he vl akone iregepttesdnare  sel ected fron1the group
recepto | FNa- R, 25 1FNy-R, TNF-R, I1L-1-R [IL-2-R 1L-6-R and

IL-12-R 5. The nonoparanunity inducer as clainmed in any of ,clains 1 to 4,
characterized |Théh@@néﬁﬁmammﬁdtycmnﬁunentsS|ﬁdﬁdﬁ@dvﬂﬁblc%ﬁ%@l%pes or
aberrant fornms of 30 vjral nveI S n @é&e@ygéﬁgvﬂyggngurauﬁ strain.
6. The nnn%%%?%ﬁﬁﬁﬁ%%ﬁ mefic B asgg a?ﬁ%dﬁu% any claing,ltg
characteriged ia thaﬂlfmeanywnnavmru§haﬁr@ﬁﬁ?|sP%el%%teﬁ ?FBﬁ??he gr oup

COnSIStlngsg s%@tutlen or deletion in one ©Or more Jgene segments
coding for the production of cytokine receptors, with
the receptor properties of the cytokine receptor belng

lost through the modification.

15
3. The monoparamunity inducer as claimed in claim 2,
characterized in that the cytokine receptors are
selected from the group of receptors for interferons
(IFN), interleukins {1I.,) and tumor necrosis factor
20 (TNF) .
4. The monoparamunity inducer as claimed in claim 3,

characterized in that the cytokine receptors are
selected from the group of receptors for IFNo-R,
25 IFNY-R, lTNF—R, IL-1-R, IL-2-R, IL-6-R and IL-12-R.

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

20 viral envelopes of an attenuated myxomavirus straln.

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,

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

7. The monoparamunity inducer as claimed in claim 6,

characterized in that the myxomavirus strain i1s the




35 Lausanne, Aust/Uriarral/Verg-86/1. 7. The nonoparanunity inducer as
“claimed in claim6, characterized in that the nyxomavirus strain is the -
32 strain M2 with the deposit nunber ECACC 03121801. 8. The

monopar anunity inducer as clained Lnzany of clains 1 to 7, characterized
“in that the nyxomavirus 5 strain has been attenuated in cell cultures. 10

9. The nonoparamuni ty inducer as cl.ainmed.in I ¢hgracterized in that
the cell &H#q}f%y"@oﬁ’ﬁﬁhséﬁﬁepﬁpoﬁ&%k@ym%egnggﬂgg ﬁgléngﬁor AVI VER cel | s.
10. The nonoparanunity inducer as clainmed in any of <clainms 1 to 9,
characterized in that the t JBROMBYI [USeHedl eih NAGl ot ed. 15 11.
The nonopar anmuni eﬂ/ Wﬂﬁﬁ@%?g@éggﬁgi er'rL:ei!lcfl51 In clail mclo, characterized in that
the attenuatzdugryXormavi 7 usebaiags erd@ed i HacEPoht &dis Tpeomavirus

bet a- pr.opi ol act.one, s 12.o.Tha vmAGRAIAMNId 1l Rdueerreas claimed in claim 11,
20 characterized in that the concentration of beta- propiolactone is

0.01-1% 13. The nonoparanunity inducer as clained in claim12,

characteriged if,d hatnbhersenceny r shilaseof abetrdaiz®dpriopi olabtofe is 0. 05%
30 14. The ponoparaunity inducer,_as clai [ y ] al to 13,

char act er i 2B 3Rt e had© hgnnﬁg’ﬁﬁaﬁkﬁsggﬂﬁg%t%er%% I{/%m %%3?%25. The use
of the non@pakeyni diyey nekites asd 0bai AMEWER reedmyf of clains 1 to 14 for
produci hg a pharnaceutical conposition. 35 16. The use of the
nnnopai]roarrunity inducer as clained in.any of clajns 1. to 14 for producing a
phar maceut Loal Thenposicpeermued tact 1REETeG Be Pt S Pi caril%*rﬁ%e syst em
in humans gnd;animal 8, g characterized in that the attenuated

myxomaviruses are inactivated.

15 1l1l. The monoparamunity inducer as claimed in c¢laim 10,
characterized in that the attenuated myxomaviruses have

been inactivated with beta-propioclactone.

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

propiolactone is 0.01-1%.

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

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
composition for activating the paraspecific immune

system in humans and animals.




- 33 17. The use of the nonoparamunity inducer as claimed in any of
‘claims 1 to 14 for producing a pharmaceutical conposition for the
parenteral treatnent and/or for the 5 prophylaxis of dysfunctions of the

i mmune system i nmmunosuppressi on, _i Aaunodefi ci ency di sorders,
“dysfunctions of honeostasis between the hornonal, circulatory, netabolic
and nervous systens, threatened neonatal infection, neoplastic diseases,
viral 10 diseases, bacterial diseases, therapy-resistant infectious factor
di seases, v7iralTindubactdr i dhe mogedparafeei ivns nAERESNIEE naht 8%t ati ons of

i nfectious,_processe Lye isord | QNS ephotRgtesticghronic skin
di sorders,llﬁe‘—f"%ﬁsg (?ﬁ%%%é/ée%,g%h?%n?é:?lg}?}%gg%i id:%, i nfl uenzal

i nf ect i onsgomepast okim THanmaiges E@l.'eﬂ‘%%r%ﬂset%%além%?‘_neﬂnqi/nmén%%f f,:i]%‘laai ms 15 to
17, where £Q®§I£@{Q€%fta&§§fﬁh@@§o@y | egal tdnmi pingtnat i spsteh, t he

phar rraceut?ca conposition via the skin or_, 20 _nucous nginggggg;}sof patient.
25 19. A phEFWaeEWRREess E¥hmosi ti oM ANSd NG 2 Yrmonoparanuni ty i nducer as
clai med i ngapyuRét Chak Mok t Gonkbsandia phartvecsut i cla¢ | yhatvepeabl e
carrier. 20, The pharmaceutical caq Sitl S ined i Lalpl9, for

| ocal or p&rERLE? ?r%dnf“ﬁlggbpiﬁo %%glr.le %sgh%féﬁg%ﬁti ngegg%ggi tion as
cl ai med i nnedfathai m 19fenhépm,t he rmonpesitticon | ¢isease@ f or -6R! buccal

and suckabl.e tabl ets. od for,dyLduci ng+g-rFanopaeadakhy | nducer
based ]042 aft* 8t ERtiat edzkrgaa%%{@%rri;xorra&\%sre% st'rain EBS@gon%%i si.ng .t he steps:
_ i sol at i onnbEciyzomiacises digmsed ecVedati s9ite PRFLET +abbl ically

suffering tromgepgral i zed oRYXOMBAsi Sstadbns of  infectious

processes, liver disorders of wvarious etfiologles,

chronic skin disorders, herpetic digeases, chronic

15 hepatitides, influenzal infections, endotoxin damage.

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

20 mucous membranes of patient.

1. 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

bucecal and suckable tabiets.

22. A method for producing a monoparamunity inducer
vased on an attenuated .rabbit myxomavirus gstrain,

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 systenm - passaging of the
‘isolated viruses in a permssive cell culture until attenuation of the
virus 5 is achieved. 23. The nmethod as clainmed in claim?22, where the

i solated viruses are inocul ated ontozthe chorioallantoic nenbrane (CAM of
“incubated chicken 10 eggs for the adaptation. 15 24. The method as clai ned
in claim23, where | rus S ply % =Passagas.,

preferably over 3 d%ﬁ’g d‘é’s o]% tt % Jl?}?ﬁ%StBTﬁ&[e %%%’ﬁég as claimed in claim
22, where gjecemmyxomavi ruses present in the infected tissue are isolated
by replication i né)aa éﬂr@S ﬁf03|ﬂhe$y5§_§5la89d26 ~vithesewet hod asaclainmed in
claim 25, characterize In at the virus is isol ateg cuII ng on the
chori oal | apeohicsFtertbremel (@AMW()GF PREUbaPEFSBHFERBH © gggh . The

met hod cas ¢l ai megsjdy ¢l ai m 26, characterized in that the VI rus i's
subsequently adapted to the CAM over further passages, preferably over 2
further passages. 30 28. The nmethod as clainmed in any of clains 22 to 27,
where the ¥irusrhs rmsa@edasn al@emadnem cdlaim cgrtureheys. THE nethod as
clainmed in,cl , where e Vi cpassaged idhigo Ver ockel |

cul ture. 3680%? t hot 'if]al rreé in cl al:u?n 29, characterized in that the
attenuatl onhofmdilblawbmrravmamrt%ke@m 350fp| 4BEUBFEFIg0ELHBD passages,

preferg %g 1dr{‘ Vero cell cultures. 31. The nethod as
cl ai met 0 30,
54. The method as claimed in claim 23, where the virus
is replicated over 2 to 6 passages, preferably over 3
passages, on the CAM.
15

55 The method as claimed in claim 22, where the
myxomaviruses present 1n the infected tissue are

igolated by replication in a permissive cell system.

20 26. The method as claimed in claim 25, characterized
in that the wvirus ig isolated by culturing on the

chorioallantoic membrane (CaM) of incubated chicken

eggs.

o5  27. The method as claimed in claim 26, characterized
in that the wvirus is subsequently adapted to the CAM
over further passages, preferably over 2 further

passages.

30 98. The method ag 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 ig passaged in a Vero cell culture.

30. The method as claimed in claim 29, characterized

in that the attenuation of the myxomaviruses takes




5 where the virus is passaged in a binary cell culture. 32. The nethod as
claimed in claim31, where the virus is passaged in an AVIVER cel
culture. 10 33. The method as clained in claim32, characterized in that
t he passagi ng takes place over 10 to03%50- passages, preferably over 25
“passages. 34. The nethod as clainmed in any of clains 22 to 33, 15 where

t he attenuated nyxomaviruses ar LLi |1 d ygat ed,@yergfgrt her
attenuati off %%%séﬁggi Eé 35] ?ﬁ? ﬁgg%%éggg'cﬁ%ﬁrééyﬁ'n%tlaYW134, where the
replicati opatakess pl acevVére \eglol mnkeirdd dney cells. 36. The net hod as
clainmed in claim35, characterized in that the further grom h takes place

in Vero cells over 100 to 200 passages. 25 37._ The .net Qﬁ as gbained in
any of claphs 3Eheomgshodchgr &APeMeFed? nt - habtt FEXNTPal®tharVedt s of the

cel | cil t ypherbavee aps +-0f ecd iwissddd@riofa friomA0Teld 107 thre.pref erably of
at least 106'5, TCD50/m . 30 38. The nethod as clainmed in any of clainms 22
to 37, where the attenuated nmyxomaviruses are additionally inactivated.
39. The netbod @Bechathed aa claimed8inwhéaemt hé, B®Benet eh@avegus

nyxomavi ruses_are_treated - opipl.actone for the inactivation.

40. The metRod°38%€f iﬁ%da¥%£€$€?%$%%?idﬁ%$%cterized - 36 inthat the
concentration of beta-propiolactone is 0.01-1% 41. The nethod as cl ai ned
inclaima characterized - 5 Lnsthal tihe caongentsat cearetterized
beta-S%@LigPéctgng is é.oéab 42? The #ethod as clained.in any gk clains 22
to 41, inéhudchgtt hehst epasazging sotalkson RRGH x & r ddes r om’t he

infected pagsages, preferably over 25 passages.

34. The method as claimed in any of claims 22 to 33,
15 where the attenuated myxomaviruses are additionally

replicated over further attenuation passages.

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

20
35. 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 claimg 34 to 36,
characterized in that the viral harvests of the cell
culture have an infectious titer of from 10° to 1075,
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 claim 38, where the
35  attenuated —myxomaviruses are treated with  beta-

propioclactone for the inactivation.

40. The methcd as claimed in claim 39, characterized




tissue of the rabbit suffering fromnyxomatosis by replication on the CAM
~of incubated chicken eggs and subsequent - adaptation of the isol ated
nyxonmavirus to the 15 CAMover a further 2 passages 20 - attenuation of
the isolated viruses by passaging-inBsVero cell cultures, preferably over
"120 passages, transfer of the viruses into the binary AVIVER cell culture

with further ttenuation, of Lrus, Breferabl ¥,0velacZdnd Nty medi at e
passages, Th tt?ﬂabt Cflat:l%le gl?flf:&trrlqe]‘,%a\sé& g’eqagnt traﬁ%feﬁyof the virus back onto
25 Ver o nonkey-ks dney cells, and - replication of the attenuated

nyxomavi ruses by further attenuation passages in the Vero cells,

preferably over about 150 passages. 30,43. _An _attenuated krus
obt ai nabl e4by tHee meehbad 38 Gt i ifafyasP A% ahirza%éﬁg?é{%A The

NYXOma I usn asgigd @i Nk i ReclRintrddicdeposi t bdtaapropecEacbpean ol | ecti on
of Cell Cultures (ECACC) 35 under the deposit nunber 03121801. 45. The
nmyxomavi ruS-%%%clained in claim43 or 44, characterized in that the

nyxomavirus is genetically - 37 nodified. 46. The nyxonmavirus as clai ned

inclaimi4 charact erized_i_n t Cpeir(ryglgi;ragifr W3 zhave 2 thomodification
in the for%?of hg}ﬁeaﬁ%blggnﬁssuc{)%% teLti on or deletion in one or nore gene
segnents codchgding tihe spewelucti on of cytokine receptors, with the

receptps propertigs.piribe Ot okiRennocepter beidg Itost thfeoghd the
nodi ficati ons.

fissue of the rabbit suffering from myxomatosis by
replication on the CAM of incubated chicken eggs and

subsequent
' - adaptation of the isclated myxomavirus to the

15 CAM over a further 2 passages
- attenuation of the isolated viruses by
- passaging in Vero cell cultures, preferably
over 120 passages,

- transfer of the viruses into the Dbinary

20 AVIVER cell culture with further
attenuation of the virus, prefefably over
24 intermediate passages, in this cell
culture,

- subsequent transfer of the virus back onto

25 Vero monkey kidney cells, and
- replication of the attenuated myxomaviruses by
further attenuation passages 1in the Vero cells,

preferably over about 150 passages.

20 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 depcsit number 03121801.

45, The wmyxomavirusg as claimed in claim 43 or 44,

characterized in that the myxomavirus is genetically




10 47. The nyxomavirus as claimed in claim46, characteri-zed in that the
~cytokine receptors are selected fromthe group of receptors for
interferons (IFN), interleukins (IL) and tunor necrosis factor 15 (TNF).
48i I_he nyxomavirus as claimed in claimm47, characterized in that the
"cytokine receptors are selected fromthe group of receptors for |IFNa-R
20 IFNy-megngf%d]L-l-R, IL-2-R, IL-6-R and IL-12-R ’

46. The  myxomavirus as claimed in claim 45,
characterized in that the myxomavirus have a
5 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 receptoer
properties of the cytokine receptor being lost through

the modifications.

10
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
15 (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,
20 IFNy-R, TNF-R, IL-1-R, IL-2-F, IL-6-R and IL-12-R.




