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con\fe(ggglﬂ ingg thejr ﬁé@sﬁ\u vantage o? r??e SlSCl%SGg processes is that
the conversion of the reaction products into a water-soluble salt is not '
complete and the predominant part of the reaction products remains water-
insoluble. '

US 5 981 512 discloses the use of the substances disclosed in AT
377 988 and AT 354 644 for the treatment of radiation damage.

The compounds described in sald patents have different cytostatic and
carcinostatic activity. Mixtures of alkaloids, in particular of the total
alkaloids of Chelidonium majus L., have proved therapeutically particularly.
promising, the pharmacological activity of which has been demonstrated in
several studies on cancer treatment. Unreacted reagent is removed from the
synthesis mixture following completion of the reaction. Since tris{1-
aziridinyl}phosphine sulphide (hereinafter also referred to as "thiotepa") is
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Waltdrowbdr dicil., Wourhahbr MESEHAP BHedhisERA 189 8L39Y 4
57  d b ﬁlg%%ﬁ gf?e”t Q)f'1103
describba éﬁ 141? Eﬁgr\éﬁff e%ﬁ%n%?g%%mf{wamgymatm(;ctwlty of

sangui AR
liver alamne aminotransferase activity.

Ishii H et al., Chemical and Pharmaceutical Bulletin 33 {1985) 4139 - 4151
and Nakanishi T et al., Journal of Natural Products 62 (1989) 864 - 867
describe an antitumor activity of sanguinarine.

- Lombardini JB et al., Biochemical Pharmacology 51 (1996) 1581 - 157

describes an inhibitory effect of sanguinarine on the enzymatic activity of a

mitochendrial kinase from the rat heart.
Ulrichova J et al., Toxicology Letters 125 (2001) 125 - 132 describes a

cytotoxic effect of sanguinarine on hepatocytes in cell culture.

The preparation of several alkajoid derivatives, different from
chelidonin derivatives, are also known in the art,
Valpuesta M et al., Tetrahedon 58 {2002) b053 - 5059 discloses the
synthesis of several alkaloid derivatives -¢/s and trans N-methyl-1-
methoxystylopinium salts- from the alkatoid coulteropine, the main alkaloid

from Romneys coufteri, in organic soivents.
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Fledefrﬁé)rm Elén&egﬁ, Gournat g‘ﬁthe merican Chemiga! Society 71 (1949)
1030 - 1034 discloses the preparation of several allocryptopine derivatives,
wherein the alkaloid allocryptopine was extracted from Faraga coco and the

reactions were carried ocut in an organic solvent,
Zhang G-L et al., Phytochemistry 40 (1995) 299 - 305 discloses the

extraction and structural analysis of the alkaloid N-methylstylopium chloride

- from the Chinese medical plant Dactylicapnos torulosa.

‘As for the chelidonin derivatives the aforementioned prior art preparations
for different alkaloid derivatives do not include or suggest a washing step

using an aqueous solvent.
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In a third aspect, there is provided the use of an alkaloid reaction product as
defined above in the manufacture of a pharmaceutical composition for the prophylaxis
or treatment of a disease or bodily conditicn selected from the group

- consisting of viral infection, cancer, immunological dysfunction, metabolic
‘dysfunction and radiation damage. '

Disclosed is a novel process for the preparation of a reaction product
of alkaloids, particularly of chelidonine, oxychelidonine or
methoxychelidonine, with suitable alkylating agents, which process may
involve at least one washing step with an aqueous solvent, preferably water,
after completion of the alkylating reaction.
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of WD 2004/ 082698 PCT/ EP2004/ 002637 -3 pharnaceuti cal
conmpostions for the therapeutic treatnment of various
di seases or bodily conditions. Further enodi nents of
the present invention are laid down in the clainms. 5
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need e kaldehy thus making the process easily upscalable. Moreover,
undesired water-soluble components present in the reaction mixture are
thereby separated from the reaction products and removed. Surprisingly, it
was also found that the washing step has a positive impact on the structure
and composition of the reaction products in a way such that the efficiency
of the subsequent conversion step of the products into a water-soluble form
is augmented by up te 10 to 15 times compared with a process where the
washing step is carried out using a purely organic solvent, thus remarkably
improving the yield of the desired end product.
The present process can be used, for example, for alkylating reactions
of alkaloids with the carcinostatic phosphorus containing compounds
mentioned in Claim 1 of AT 377 988, the phasphorus cbmpounds shown in
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O g ARYAROR A?ﬁCﬁ'anPEa'aﬁ. ?P Yt selecied o the arawrsopsiatineg
of mgnoeileramestiana, shigidoratmetieaneptedidombleghate, t he boi | i ng

monB@hlBFoe@ﬁaﬁehﬁlcﬁmr&.ﬁcﬂﬁne lﬁd HhghibBatHahEng reaction
pr.@_ﬁu;ﬁ I| S converteg a water-soluble form after
EV nshrepstier o Jf'l“f“r §'k65’ﬁjsbf@k%§aP'|aP%ét slgvatgdcor di ng
tempegatung pelcady at Mbmhb@@oinm oAThadov&f8 and AT 354

64he ,qulﬁQ&Y&Tc%'oﬂﬁaerbﬂjcgr: \y@{e mtgsgkn}él%er “g ﬁ%!a

artlcu ar Into t OI‘I or exa
afterwaghing With wates F@ﬁgcaachegcqrﬁeq* PHUAGFoRing 4e émmrcrc@sm
descsibed anTHDI? 988 and ATUESAG4aAN blylcsbna&sﬁ:ahwd ma \wtefrhe

C; f r.e
o 58, o S0 SR ST g
a Strﬁ?%@f’% e é'ﬂlé'é‘ or|gasgefsetary sushtasphyCl ﬂﬁh’l o @G’iﬂ;ﬁ an HC!
solutigreat thendrganis tsofitioh be tAk KydsAkd REAcAGAR Frod ot SO ﬂ%Of f

.WhICt'Ir(Qer %% ‘?ﬁé"ﬁ\gﬂ ?ﬁﬂoﬁ@ﬁéﬂeg{}em ngalc%(g Eltq afpfqé%g te By
this %ﬂpﬁff%am megt af the) fﬂkﬂaﬁ@g P weeht affiénont an t he 25

interindtiatdlday tib@ cbmpbiind Fdrh@cretMeBABhd akEloRRE N ICHRVEr t ed
quat er nary

atkyiaf ot Bapipbonl PEERAR asIs Sedwifgeavubieg f | ny
initiafly ggrtiapyenitiongn atdmyhansebren sortyethad irte quateynatyh | i gand,
mtroéé]ﬁ wWiséif liS tﬁé ghsteAldry nRfdddd SR E6L&rdsIR@ drhe group
resxdue orlgmalcmgc;J from %em?&ﬂ}ﬁ':mg agent is bound as a fourth ligand, the
residue preferably being selected from the group consisting of a methyl,

ethyl, and tris(1-aziridinyl}phosphine sulphide residue, or from a part of
tris(1-aziridinyl)phosphine sulphide. For a better understanding, the
subsequent formuta () illustrates a typical quaternary alkaloid reaction

product of the present invention, exemplified with chelidonine:
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' ethyl, and tris(1-aziridinyl)phosphine sul phide
residue, or froma part of 30
tris(1-aziridinyl)phosphine sul phide. For a better
under st andi ng, the subsequent formula (I) illustrates
a typical quaternary al kaloid reaction product of t he

wo 20048583t i nvention, exenplified with chei,{,%egf&

2004/ 082698 PCT/ EP2004/ 002637 5- HO O 0 RL

= methyl, ethyl, tris(1- a2|r|d|nypphosph|ne sul phi de,

methyl -R2, ethyl-R2, R2%being a part of
tris(l-aziridinyl) phosphl ne sul phide 5 From an

el enentary anal ysis of one of the reaction products

preci pi ated according to the present invention (see

Exanple 3) it appears - wthout being bound by theory

- that at least a p 3 he al kyati ng agent or

deconpositi on_g6 @l kyl ating agent,

[ ment of the react
m xture aft.ef al kyl ating, e.g. 10
guat er nat i ig y be 0ccluded to sonme extent
in the cry p3reci pitate or ar.e sonehow
strongly attached to the crystals, thus wthst and| ng
puR1 Fi mEthybeiayl, triRd! @Zﬁ@l"b’”f"é\?%’hw SRR geiviR
ethyRZAIM2Chedind W @atiSot t3idChadddiaygHosahide dulphider omet hane.

Nevertheless it could be' proved that the reaction

product is still fully functlonal even in the presence

of Fralicsn esmertnsanlsiig «sstidhe deactipherady e - sol ubl e
precsihtedafccbiting eatte mﬁsﬁftddum“ttlohasémﬁaﬂnblé 3 Of appears -

I t [ ct [

| w.tf%?.@ bﬁﬁm@ Hnosxgﬁ tb‘?/ ﬂh@br‘%, {h%'E‘ a-?ré'a‘s'{ é%gﬁcoaflrtﬁeg E‘PS%QQE{]BT

decqmp@qmoraﬁpmpwnﬁﬁ 9%6%’@?@93@%. QRiaipesh Gy Npe acidic

treabBedofdhe rekdtdh mixthldeafed phain SRGOPPO’IssalkPatihg,0e.ynown
qua%ﬁngt&éo}egg%ﬂ%\} Fg C&YIEQJWJT?%% S#eﬁgﬁ{ {heepd&ysta@ §Pthe
precitvtage vEnane SOMENQYY ﬁtr@flﬂr'ylﬁéf’?@bﬁ‘&‘pﬁ?ﬁ‘a"w@és thig syl

Wltﬁsliérﬁ%'\g'f bﬂ*lﬁﬁé&lBgQﬁ Rhé Bﬁe&ﬁﬂfﬁ@ |bd&rvash|ng Wlth organic solvents

tri=1 2-ethanedi oot ine triam
suct’\rhNetr}Qr a{lfj d:c%ﬁlcg meghane, ht y? eslgpshl ngiargged atdt%e
reacttioh -preduj lie a6l mlwwnhil@mh@whm‘dnmmgenzs of such
acc(hl,“l,\{myl\r, ggusgjd%)égenet hi ophosphor am de,

t r héat 2%@ Lﬁ) gﬂgggtg?;ogtﬁéﬁgﬁo uct is sultable for
applinatioh $f indéqtiginrsalutidnpphosphi ne sul phi de,

t rlh%%@&ﬁ&@h@%ﬁh%rﬁmnd%e ll'eactlon is carried out with
tns(1-a21r|(dmyﬂp osp% Jl&'n ds %]AQ(T\IOS%ZF)PAPM Wﬁ:cﬁ in the
pharmacopoeia is also known as thiotepa. Further synonyms are ledertepa,
Onco thiotepa, TESPA, tespamine, thiophosphamide, thio-TEPA,
thiotriethylenephosphoramide, tifosyl, triaziridinylphosphine sulphide,
N,N',N"-tri- 1, 2-ethanediylphosphorothicine triamide; N,N',N"'-tri-1,2-
ethanediylthiophosphoramide, tri-(ethyleneimino}thiophosphoramide;
N,N',N''-triethylenethiophosphoramide, triethylenethiophosphorotriamide, m-
triethylenethiophosphorarnide, m-tris(aziridin-1-yl)phosphine sulphide,
triethylenethiophosphoramide, tris(1-aziridinyl)phosphine sulphor, tris
{ethyleneimino}thiophosphate, TSPA and WR 45312,

In a further emb_odiment of the invention, an extract of aikaloids,
optionally the total alkaloids of Chelidonium majus L., in an organic solvent
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(et hyl enei mi no)t hi ophosphate, TSPA and WR 45312. In a
further enbodi nent of the invention, an extract of

al kal oids, 30 optionally the total alkal oids of
Chelidoniummajus L., in an organic solvent WO

2004/ 082698 PCT/ EP2004/ 002637 6 is reacted with

WO 2004083498 - azi ri di nyl ) - phosphi ne sul phi de ( pbirebRRGH26317d

the resulting reaction product, optionally present as
a m xture of conpounds, |s t hen washed at | east once
with water. Since thi ote a deconposes |n water, the

..un verted, resi. 0 ote exges

15 reﬁ'f’?"éf""fﬁ tristliar r'g %gﬁo%p% ¥ F%%@%gﬁ'ﬁ ﬁ?{]ﬁ%&(ﬁ} gani ¢
resytivags kedgyion mredym agpiienallppefsentbs ¢, mikherearfrairounds, is
theﬁ Wauhé@et feRt Bh&d DGtht RSter r@iﬂb&@lﬂbiﬂp@ de%aﬁ{pbeé\s mr@at@.@t
tho WPt BE R SO TRT T ERo SR R (P
be remoyed fedn Whe hrogaicephaspdt thisumapsuye pPreferablyl &1e piganic
sol%ﬁmoﬂ%lhﬁlg th@ﬁ%hﬁ@dlhlﬁtﬂebctﬁ&]ﬁp@@ﬁ%S eOf'thén b@llhb)ﬁuﬁdDXl c

0.
forrpath By HIEVIALES aBvang, Tkalnid: oHAhE sVl e and
each oivecisadataiated withihnveter c%ﬁrﬁiwlbd’l eraferableg \the yeashiv@ciBi ons

repéataea’fﬁ%lcme Siakd s%igﬂwsto&radmmtgm h&Y B8erf 84S BIetaIy T hoSi s
Iver are re d with the agueous phase from

remﬂﬁ%d g’?ﬂ’t Higsieacter P é’c‘br their concentrations are
r eshuariittioBysomeanstafsoluide foxis alikebids whichawngfitowa 1@ 5

advbid@le d&ﬁ)ﬁs@ﬁ%é&&l%ﬁ:ﬂﬁ’éﬁfengfana hﬁléh@é@\%é@@%mlﬁ’é&@@f ed

accor I nventi on 1 S nhot nutagp \Whe
the §t’%rr5!rﬁﬁ@"%"?% With HieAGUEPKS PhATEST @R TS SYITIES , Fixture of
theifBendedanitions eg taiuced. Bhmehnnaf theeAntes anstpitodas shoena

thaf LS LR OF i, SORBEIR L ARRacolRRTH Be,

Ion products of thiotepa wt
an&&'ﬁ@noﬁwfﬂ%@ﬁﬁﬂfﬁtl on products of th| otepa. As a

I epdHeh @hrtingeniN At fo€d iatkapiide estsacttffem Cyrlidbimilint mefiisdf.

h | k t f
the JiRe} o bl Y R0t BRARIR kMBI nERES 5 0. O
mole¢Wall weilht vgadiicatsaducts of tijolrpaowith plkataido ngrdduct s
deg Pécdahbh %Qédtﬁﬁ'é bF @hlﬁth)ath%D’@blﬁlE o8 Hﬁepﬂlfrﬁﬁes@' PFddeds ythe

o e SEE ol TR Bl S BB 99,
mix@ive loif cibrirufiD rraj 7096 [of unractask@lnglideniuphalkaloids with r?@out

30 {Chd%3EVredbiah ?mﬁucw @ﬁ(ﬁ@ﬂhéﬁh{ﬂ%&%hﬁk%ugi
conponents | onlne

pr &l@lﬁf\halkgm%@pfpseémrggrﬁéilsgt;{%{ ?]1” {hg ﬂ:aﬁg’g components
of aah@kaleianixieact obedived ﬂomechatfhfehfam majus|L-.s perr e>gimde, the
fo!lcg @'g'tg ﬁﬁ%éoi%sﬂbﬂﬁemw & g%:?ﬁri]réé’&ﬁ%ﬂﬂéiﬁé'iﬁ‘%e
synthesis mlxture chelidonine, protopm stylopm, allocryptopin, a-homo-
chelidonine, chelamidine, chelamine, L-sparteine, chelidimerine,
dihydrosanguinarine, oxysanguarine, oxychelidonine and methoxychelidonine.

After termination of the alkylating reaction unreacted quaternary

alkaloids {e.g. berberine} are substantially removed from the reaction mixture
by the washing step with water, while unreacted water-insoluble alkaloids
and alyklated alkaloid reaction products remain in the arganic solvent.
Depending on the nature of the organic solvent and/or of the, alkylating
agent used for the alkylating reaction, the resulting intermediate reaction
product may comprise thiotepa-linked compounds, wherein one thiotepa
molecule is linked to ong, two or three chelidonine, oxy-chelidonine or
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30 After termnation of the al kylating reaction
unreacted quaternary alkaloids (e.g. berberine) are
substantially renmoved fromthe reaction m xture by
the washing step with water, while unreacted

wat er -i nsol ubl e al kal oi ds and al ykl ated al kal oi d

wo 260888tdgon products remain in the organl Cl’éf/ﬂ/z%ﬁh‘hmzﬁs*/
Dependi ng on the nature of the organic solvent and

of the, alkylating 35 agent used for the al kylating
reaction, the resulti ng Yt ernedi at e reaction product

t hj ot e d d
B R Tt Ry R
alkaidie ldiedeatives, wdheysic lae|aliddeid meolesulah®.208 4hOBRGI®. oxy-
chefmur%papﬂl%éw&éndoﬁnmvé G4 ﬁrlutééioatl &bequmlaﬁﬁw es.

dit)on

nitreger ot PUBS Al FEPR AR BPRAPOPEURAPEY & 8, maing! orethy
groghestiiicomitee alkylated ofeetiptlcninpeutds mey Hexyesiglin m. ne

rea&ﬁJn%HJtEre di%er deRk@Gtia of te QHﬂEﬁérﬂ?éa\ét:oﬂ' tr ogen to a

ain linear alk resjd tjfoart ul arly ?9
et g reastiogtRrgiiuat opfnes fram fhe Teag o ekoral Blisploids
of Credidbniom mefugduvdth ﬂmytebe apewdimgttoi the tphasent drwvention

shoWﬁ)%t Uéﬁe@éﬁe%&ru?r?ﬁmh%?édegﬂc %Etl\t/llﬁ@s ﬁl\éﬁy Jch%t e QBYidrLAOLION -

reacti on pro uct tained fromth reaction of the
obtainedfrog) R‘alaﬁﬁieg"”%if’méﬁ%‘i Wsiaa %%jw steP e (PeeRi ot epa
canRECOitdiviE dntorghsic pbReente.d. niethiyletiner. 2idvust aoinet t er

nbao%cas;é gkt Lr}hﬁ{eq'eg&idn pl%alt.:étvdftt]'hg L0AR ifagtbRACt i on

ned ous process where
partiqidariyatits arptetnapy ehelidpaias deﬂ‘é‘?tf‘{eéds%ﬁ‘t"‘“ﬁ'\t RecM 8GRI ¢
can8&oUE Rfssuds @1d déﬁtdwdaabb:emlls/kty depsdsis DOE- incampash ts
resent in ti 0 ‘e
5350 b, ARG IS b Sodl e, e
resultsy invthe igped to@ear@etqf@eﬂhyrwcfmm [thig mn?r%tm:@?%ﬁ%

genbia? §Hﬁ§b|ﬁ‘ﬂ¢o€j eBdraattiadheiedvefqirbshyildctRDER! i Shdividublsiat

incrgpa Gk o prvRiRIR TS BUP 188§y h bl HfcRi ot HOU

sxmgledd Hapldter amtkasofio algmﬁ@n@p@dwweﬁm!@nqometbam?v% and
s general suitabi I|ty for therapeut| c and even
hylactic u i.n | s _at f
dev@v aivign R Aol Bl talinen OCHSGFE sllaRlivd!,
of OHelit/sniusi mpjus L ovittattddteparehinds bitogitg wictividait adver se
regulgﬁéﬁ bf | neg%@%ﬁtlé Suitshid esePe pT@\?‘enFti%ﬁ%ldotﬁerapy

romthe reactio :{
of Bl diseatse. BYRlY FHOTPERAARFLRUY & Sw*ﬁ’f"}ﬁmc ges
alle@iéﬁ Rirabinbéclcng] egilepaytmultiple daterosiegsrdans.i din timoures,

_pc»s?e erabt?ve &r%ﬁ‘&d?ﬁcﬁrﬂﬂwtfogtﬁaﬁﬁ gr the prevention and

I Sea such _as oste%Qoro IS
bunEEROE b Ghrpied m%a&@éehdomum majus L. may be use

a starting material for the synthesis. The roots have a higher content of
alkaloids than the leaves or the stem.

Surprisingly, it was found most recently that when starting with
commercially available chelidonine, oxychelidonine or methoxychelidonine as
the sole alkaloid source, the resulting reaction product ocbtained according fo
the method of the present invention (see for instance Example 3, supra) -
exhibits therapeutic qualities and activities that are at least comparable to
those of the reaction product resulting from the alkylation reaction of total
Chelidonium alkaloids according to Example 1.




25 allergies, viral infections, epilepsy, nultiple
sclerosis, scars, skin tunmours, postoperative wounds
and radi ati on danage. An extract of the dried roots of
Chel idonium majus L. may be used as a starting
material for the synthesis. The roots have a higher

'wo 20086b@pt of al kal oi ds than the | eaves opct/hRoGdosits; 30

Surprisingly, it was found nost recently that when
starting wwth comercially avail abl e chelidonine,.
oxychelidonine or nethoX?dhelidonine as the sole

ob aq' ﬁﬂé omRaLY, Pi? theu{; aﬁ%&Efﬁef%glh%gﬁgafah?ﬂxlﬁrﬁgQ&lh%lons,
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suspBHBbBi bSsdshBFARAtibiccfoll Walgs WhRkhadttht @R tthy rédctidn gheduds e
0 35 those of the reaction '

pmpﬁlr%chﬁ%?orp@gﬁ?ﬁ%ﬁdmferntct)'m the al kyl ation reaction of

total Chelidonium al kal oi ds according to Exanple 1.

%ﬂ@@%é@éﬁ%i@%’pﬁ?@@ﬁl\mm? -8 The customary

phar maceut | caI excipients, in particular for

. sol utions, ectian.o
Fig. SOSHRMEAG HAAC fﬁ*swam”ﬁftﬁe%%“af%%?%%@ﬂs(? Mg ensor y
baWBPosiHien §fithefnoss PhEAEdpgLmimiads tont ai n t he
Fig. 2ealmwmmquBdetr@ermmépéﬁéueweﬁemﬁﬁ@ordmgtméfxample 1.
Fig.B natenid selectedBoERh DESORIFIVES| sORablkRsDRAYENNGS Fi g. 1

Fig. @hﬁ\’éﬁméﬁ riRlear fiA8E88T¥ohbnce SIRRGI 6F LS teliction product
d conposition of the roots of Chelidonium

Wws th HPLCfln rint of a
Fig. g—amsdﬁ%ﬁsﬁ%%&m Egh? reaﬁxo rdupt e F{g 3 shows
Fig.§eshawea HhSRpHEM ST Ghe! W’QH reeh'ei#R e as reagents.
Fig.Fi shows hdust seatien|of & mpgsypractem ef ditirastien 8rduGilof
t herseaction product U KRS. Fig.5 shows a UV spectrum

Fig.8f sid1@s haREbA®Bediontsicd mdsKRSectrikh oFithe Feathionpradudy
SPEGEAd! T} Qfm?;ﬂb‘? edpiighe hydrochl oride. Fig.7 shows a

Fig. é;%%b%sectl 0 GEﬁmrr@fSéfﬁﬁggf%é “gg%% lhQer eaction

oWs a s section of a nmss
spect rum of the reaction product U KRS at a higher
resolution. 20 Fig.9 shows a mass spectrum of

ch&he fidluving leyamoten| ase befeforthhie MmebWUﬁga@(ﬁ\wwtm
set forth to further illustrate the |nvent| on.

Example 1
A) Extraction of the alkaloids:

a. 25 g of an alkaloid salt mixture are suspended in water and
transferred to a separating funnel. After the addition of 100 ml of
dichloromethane, the separating funnel is shaken. The organic phase is then
separated off and is filtered into a glass bottle.

b. 1 N NaOH {pH 8-9) is added to the agueous phase untli turbidity
occurs. After the addition of 100 mi of dichloromethane, the mixture is
shaken. The organic phase is then separated off and is combined with the
dichloromethane phase from step a. This process is repeated, for example 3
times. The organic phases are filtered and combined.

c. The aqﬂeous phase is adjusted to a pH of 10 by adcfing NaOH.
After the addition of dichloromethane, the mixture is shaken. The organic
phase is then separated off, filtered and mixed with the other organic
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25 Exanple 1 A) Extraction of the alkaloids: a. 25 g
of an alkaloid salt m xture are suspended in water and
transferred to a separating funnel. After the addition
of 100 m of dichloronethane, the separating funnel

i s shaken. The organic phase is then 30 separated off

wo 200idbs filtered into a glass bottle. 3 {ﬁ; @Q@jﬁng

8-9) Is added to the aqueous phase untl

occurs. After the addition of 100 m of

di chl oronet hane, the nmi=x®ure is shaken. The organi c
phase is then separated off and i s conbi ned w '

pha&?ﬁcﬁ%ﬁawwmssvﬁag%wqd&mt%q EpapH ehid w%@e@@ qngl
the &apRdioads rdmpatakangl diclBodmdthares. The organi ¢ phases

e This! & %bqgeéagqaﬁ HeREL ardovalBPaBl S YR ANBRE trswn

usted to a 10 by addi ng
mat%'@éh tion of di chI oronet hane, the m xture is shaken.
TR or Basdtion witheisi1saiditmy| pdpapiEinedulphfde: fil tered and

2of&%dad%%@éleg@ﬂgg%%ﬁy%%%?ﬁ'°5°9metﬁa“e Jnd rs(t u\é\f))us
azirigipylighasehing pulrljidrsisetsided: B Mgy f% R FENEICRP a‘ﬁam t he
2 hoRd. rﬁa‘cérl @lihg t6 e@@ﬁttadpmat&redthm#eacﬁmtﬂtanea isctlariieel.

F[Itrat?q qgg'n QL 9N @%‘A@%ﬁé gmgix gymnea ggvérg: Shye Bp

1 On W t
exarwlps’ﬂ(nmﬁé ioF ity WitHHASHRE Ak WalierRiadapariinodurasloi d

rqgl duaeé@;[dﬂ-j waalimgd i n di chl oronet hane, and tris(1-

re ﬁ%bsq{'gs ch@%ﬁqp snc?anglf’%Pety e, g%fgé‘%ggﬁer l@ﬁe[ﬂ% élJf eis

satutasagh eyitlt Hﬂégas,rﬁehv@a@ti%q!ﬁ mmplﬁﬁéei@ @Pﬁ*Pltﬂeéd The
precﬁhda&é@bao@nct & filkesd 6ﬁrarr1deid vizaBhedRGith BRAVI lsthiar] aridd

ev ral for 10 exanple 3 tines or nore,
and Vﬁet"h‘?igg %ﬁé‘t er in a separating funnel. C)

Reacti on vvlth HCI The washed solution is transferred

t Qn gagl Qﬁ iwe@éﬁﬁé of 485 rnﬁg?/ﬁlg Qﬂaﬂs deiaiihad ednMHdrelblion
rochl orid d, .. The

t
prod)ebasshriRa R PR SASIE Ai5h SO FAE Ao, Hah i
prodact bcatirdihhytb the firerention mediulatds thenkiorriear rdgwside etithen
thyn‘é@st &la mh[]cé@'&% sﬁ%és@oﬁ’ﬂb@ﬁar&fes ‘ﬂ\g@n %ﬁowﬁ%ke

mned rom% |on ordlgg
aCf*\ESafdﬁrﬂr@“is VERORE; ¥“1“ﬁ 88% P‘éﬁ %""t'ﬁ % he

dependent. The preparation increases the number of T-lymphocytes in the
peripheral blood by up to 50% (4.04 + 0.43 x 10°/1 before the treatment,
6.24 + 0.73 x 10%/I after the treatment), modulates the humoral immune
rasponse to penetrating antigen and the natural killer cell activity of the
spleen cells (198.20 + 17.89% compared with 71.50 + 9.10% in the control
group) and enhances the interferon liberation potential of the white blood
corpuscles in animal experiments. The results of the animal experiments are
confirmed by clinical observations. Thus, the improvement in the immune
parameters was also observed in cancer patients.

Doses of about 5 mg of the preparation from Example *1 per 70 kg
body weight can be used for prophylactic and immunological applications.
For cancer treatment, 5 mg of the preparation per 20 kg body weight are -
preferably administered.
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product according to the invention nodul ates the
hor none regul ati on of the 20 thynus and i nduces the
synt hesi s of substances having thynosin-like activity
in ani mal s whose thynus has been renoved. This effect
is dose dependent. The preparation increases the

WO uniseaos of T-| ynphocytes in the peripher gbr/bba0dolY7 up
to 50% (4.04 0.43 x 109/1 before the treatnent, 6.2
0.73 x 109/1 after the treatmsnt) nodul at es the
hunoral i nmune 25 responsé)to penetrating antigenn and

activity of the spleen cells
1&8@?—27 %%'D ﬂprg’l"h'ff with 71.50 9.10%in the
control group) and enhances the interferon |iberation
potmmaémﬂﬁaﬁdnembldaenéﬂ 6@ﬁby mrm@be@ewaw el

t he, ani ts
o BARESIARA) By ol e D A0 EORETATEN iy
a Q%ﬂewemmt 28b e Atrfhﬁ gaMe(timer eiematograms vedreo
prephservshth idleiRABE @[kallﬂ&]é gAtagiditldns 88 Wtc@hggtaré:% m‘as

oot 8 L HREA 4 0l O} TR o 1B G P ot s
alk@!ppﬂSr Eb@ |l-t5’|h§ dlam@rn nfagyres rlieanch2nysre Botajned on libe basis
of ﬂfe%%\ﬁtrﬂg%k Amedfalld@ipody wei ght are preferably
nl St ere 35 WO g004/ 082698 PCT/ EP20041002637
H9rEPhY. PABPE S Phger print s The det er mi nati on
vvaéJorblanm i leahwph@yﬁocﬁiﬁ’ Palect B,evemsd26hagé mm ID
CNIERIGREOL) 260 Ynil (acédaﬁ.tarsw %Bbmﬁmsteﬂnsi gﬂgﬁ spectral

rre surenent usi tector at At the

’@Pﬁﬂ“p'&W%ﬁg'f%dfr 8 "?A/éﬁ%%pl?"&cﬁﬁh%réc B%‘P‘hg ref erence
aI IBR1900d81 (akatomdtdie)i -oMO0 al (HWRLESE) VBB grinéyemlesulpBsnic

car, t here were no peaks
apaF‘d(Fg-r g%t IV@E% ?ﬁ%g%ﬁf E’g@?)l ds. The HPLC dloagr ans

of Gregjetes P @HU’SQCW@F@'%E)?%?/%d on the basis of the
foll ow ng expeabi40tiin 2akda 10 Chr omat ogr aphy

par anet er s: l, o her 60 RP Select B, 5 m
125 x 24 ﬁg A]Légh{%ﬁgoo m (acetonitrile) +

800nt (vvate|5)mlF' 10@%gB: (hexanesul phonic acid) + 0.3 m
(85% phospherim afilifhratin Q@ 10bew Acetonitrile) + 100

(hexanesul phonic 15 acid) + 0.3 ni
(89§7¥\%ﬁ’8§p 8]1?92“%5 ®adient: 5 nmin isocratically
108Make flow rate: T ml/min, stop after 36 min.
Injected volume: 10 pl

Sample preparation:

Extract hefore reaction (Figure 1): 25 mg of alkaloids are dissolved in
40 ml of methanol by ultrasonics, made up to 50 ml and filtered through a
membrane filter.

Reaction product (Figure 2): The reaction product is converted into the
hydrochloride salt, dissolved in water in a concentration of 1 mg/ml and
adjusted to a pH of between 2.5 and 6.5.

Example 3

Commercially available, purified chelidonine (Sigma) was subjected to
reaction with tris(1-aziridinyl}phosphine sulphide (=thiotepa} according to
the conditions described in Example 1. After termination of the alkylation
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up to 40% B in 24 min up to 100%Bin | mn 5 mn 100%
B; 20 5 min equilibration withl100% A Detection: W
light at 285 nmEluate flowrate: 1 m/mn, stop after
35 min. Injected volune: 10 1d Sanpl e preparation: 25
Extract before reaction (Figure 1): 25 ng of al kal oi ds

wo Bb@sibssol ved in 40 nl of methanol
made up to 50 nml and filtered through a%&@%&%&&'f

filter. Reaction product (Figure 2): The reaction

product is cdnverted intdithe hydrochloride salt,

di ssolved in water in a concentration of 1 ng/m and
reagfiory e stBrpaUEh WIENIRE HeR ARG ec W VERRIPTESR USR] ¢ 3
gasCahereinali @biiyctavas harther prpeasséd es fdloels: doni ne (Si gma)

534 ubLe6d IeIgCF L@ 1%5 I‘[e%@&twaqgr- éld?e rea(ctlolf]llproduct)were

tris(I-azir hi ne su

disgivest | 'au Wigter gnd tcﬁ@c%fﬂfﬁ'f' ckise aé§'€¥ﬁ’tﬂféﬂ3"%a'@<"&ﬁ‘b [t rest
in AfdfRdgerb®ir @it 1BACI, GtofsoehalrkysphtameoDOp A0 ARH698

occP gE/H %P%% %Bﬁf%g& Pﬁat]e]1 h(e?e@r‘?atf{eq r%ernjiejt].ieu % %%%?&Iected

nver si on ste usi n
The ﬁ@cwtﬁhﬁ C?iFB'cﬁﬁS‘t slighdly vglievisp Hasfs@ég@é&r‘ésgalsdrqvma
ratiztagroof mehimghidint 6e208d 208 Mak (inditetings@ Ifaibily aveéleact | on
cry aﬂﬂ&'& %Jrcyéﬁr anQi' é)ﬁ':%ﬂ"ﬁ u%ﬁ-éﬁ@& ?[Lo%@ger&%%@ﬁt i?r%‘:l?aqion
.Close 0 saturation owed to rest In a
with d4\-|ighd it 16 - g@cequféae"%nerqﬂsa 28d reg HlypEgsepkbands
weld £1§d pistbivé iThe Sreduct ditl ndnehod@4yinah $Ubesdtpd tatiBin layer
chrérrlggf:o%lrsa? b:urt cr%%%ﬁ%ge (L]tLtﬁE @caﬁpﬁg p89 # {)ﬁ &5‘5 dO) eIQ%ptkfor the
traggsywhigh at lhwt ﬁgwad tpaitrean Rar dWFfﬁafﬂtth'thS ﬁﬁma@ﬂe’g@s
resonatied (KVIF) @ge@t@&mngug@ra‘ aj t|g\été/\@lle£r th&f YSKRSE ldoAefins
ana e escenc
arofifS s BMPRGEN 1 5% cop ettt ohRCHTAC REReqtfe"
TheydV|spastremd fige reaAtiexkibits Bbwe%@emﬁxubmd% 148t 8bal €&
205/'?3d3£r?d zé’be.nprwfa{ucw IkeRtRE uvoy,ﬁ-cmﬁnoﬁamn%hm to -

e, Pr e gufih SR Rpoo ot e P poenat 2P iR Wi ch

KR&bctwast 2dbved viith ghslidoameRTbig iddicaRes hathhemigbeen in

u- mgﬁhb%rnérﬁf%ﬁgwCEM|®H€@%H@:‘& Figure 4) it gets
clear that KRS contains .

Further analytical details can be derived from the mass spectrograms
presented in Figure 7 and Figure 8 {U-KRS) and Figure 9 {chelidonine), and
from the result of an elementary analysis of U-KRS revealing the following
composition of matter (Tab. 1):

Table 1: Elementary composition of U-KRS in % of total mass

Element % of total mass
C 45.70
45.05
1H ' 5,84
N 6.56
6.37
0 22,25
19.6
P 3.27
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15 aromatic rings conparable to those contained in the
chel i doni ne nol ecule. The UV spectrum (Figure 5)

exhi bits absorption maxi ma at 148, 155, 160, 205, 230
and 282 nm very much |ike the UV spectrum of
chelidonine (Figure 6), which differs therefrom

wo mod/sbegs i N that the peak at 230 nm of U KESreeeWossAL

240 nmw th chelidonine. This indicates that the
nitrogen in 20 KRS i s aternary, while in
chelidonine it is tertiary.” Further analytical details

can be derived—'f-rcrmﬂ-re—mgs{t;%peﬁmghans present ed
in Figure 7 dnd Figure 8{[(£’KRS) and Filgure 9 '

(chel i doni ne),Sand” from|@n8 result of |an el ementary
anal ysis of U KRS reveal [ Bg;)g he followijng 25
conposition CTI..m ter—(F : Tab. e—4: Elenmentary
conmposition afZU- KRS |in. % gfzq otal nmasg El enent % of
total mass C 45.70 45.05 H 5, 84 N 6.56 6.37 O
22.25 19.6 P 3.27 WD 2004/082698 PCT/ EP2004/ 002637 -
12.&}.\2;7 S, 2.78 % OGhCI 17. 29 Tr] foll owm ng exanpl es
~ shoWeVRPPHIY SFFIRERT DN aEPYS RRPCBHRRL ALtE cqareoeund U-
KHSesw!timmgoﬁ'rthﬂ prioecqre cledeniteddedommpdd3i n Exanple 3. 5
Exan'ple 4. Sel ective inhibition of in vitro cell
v~th b anti- tunor drug U-KRS Materials and
Eﬁéﬂ@_%% ‘I’G"E’BI inhibetio &f yar rférprre%!' OFOVRHL YL Hq 1284-
tungdr BUug BFKBE in a hum dified atnosphere containing 8%
C02 . Confluent cultures were

Materials and methods

Cell culture was performed in Roux bottles at 37-37.5°C in a
humidified atmosphere containing 8% CQ02 . Confluent cultures were
detached by a solution of 0.01% trypsin and 0.2% EDTA in phosphate
buffered saline (PBS) and split in a ratio ranging from 1:56 to 1: 25.

Human endothelial cells were isolated from umbilical veins by
collagenase treatment. The culture medium for endothelial cells was M199
supplemented with 15% heat inactivated fetal calf serum, 200 pg/ml
endothelial cell growth factor and 90 pg/ml heparin

Fluorescence microscopy

Cells were grown in 35mm dishes and incubated with 100 pg/ml U-KRS
for 30-60 min. The culture medium was aspirated, the cells were washed
twice with PBS. Coverslips were mounted on the cells and fluorescence was
excited using a confocal laser scanning microscope equipped with an argon
laser source. The emitted light was detected in a photoml-.lltiplier channel.
The signals were imaged on a video monitor using the MRC 600 image

processing software.

Results
1. In a range from 20-40 pg/ml U-KRS about 55% inhibition of -cell

growth with endothelial cells was measured. This concentration killed the
human osteosarcoma cell line. Hybrids of the two cell types showed nearly
the same sensitivity as normal cells.



10

15

20

detached by a solution of 0.01 %trypsin and 0.2% EDTA
i n phosphate buffered saline (PBS) and split in a
ratio ranging from1:5 to 1: 25. Hunman endot heli al
cells were isolated fromunbilical veins by 15
col | agenase treatnent. The cul ture nmedi um for
w lial cells was ML99 suppl enente o heat
O?m%ﬁtasat ed fetal calf serum 200 g/ni dP éé P}"é[%?/g
cell growth factor and 90 pg/ m heparin FI uor escence
m croscopy 20 Cells wereigrown in 35mm di shes and
i ncubated with 100 pg/mi U KRS for 30-60 mn. The
cut-t UPRFANERI Fh WS AYRTIURIESEeNSthe UcER$ s omer ebena glRtagted
inttagklodany. tA4h 1RBE scGmiey slitpscop shovaethb &dgwaptdke eelliRs
in AL aheQLfscence was excited using a confocal [aser
scanni ng mcroscope equi pped with an argon |aser
source. The emtted |light was detected in a
pHicaomld 6t pUKRS ahantience? Bgdihe- Sigdvdl SonRindtioraged on
a video nonitor using the MRC 600 i nage processing
software. Results 1. In a range from 20-40 pg/ni
- u/gterials Ane mSY4acsni biti on of cell 30 growh with
endotive | dxpbridehtss invadcarefwdr @d fivd HohitroP RERIEIE ahféxféneach

mjeiﬁlhéd Wiitht ngﬁll th‘WEﬁﬁ’Eﬁ 38 %@&t§ eJtum?]ur s%sH%Ws? an L Pt yv\lpllciry

wag S ﬁ'oPh’al freshly éakqufgtma/ Mzeyswcwrmmmbomrontrme
grodp VB8 aus Gudherd tréatdl %étUQKOQﬁﬁﬁé@%]é&gBSvﬁﬁﬁ O'Prﬁg U-KRS/

t nt.ragcel | | aser n I 0
o TR Segh i OE- ot By i SRR A Bl TG
impi3datite 5 U-KRS as Anticancer Agent - Oxygen
Consunptl on Materials and nethods In vivo experinents
o /% Two to five control aninmals were each
| 8’6 ed wth 50pl of an Ehrlich nouse ascites tunour
s@&ip@n@plﬁmwd pvithwkiec bscited twaoud efthdr diftefrrietrhbgritonéanor

aftécrrﬂmcatdcdélob&’ &ﬁ'rﬂﬁ\@trgf?&mof @Kﬁ@lshom QQBE%QBSL%/?HPUW%;

th t Test
thaf e srblant il il R 1t Ehe BRI ar ca
i hedinxaslsenadnteoft hwganmnsumnmﬂ)ram{atamrasc&és Rasuburs
susPhifforl B |rﬁ£‘§|‘%do%|ji RILHBIASE ViES biddERH bbo & 4 BRET fHdt&se

I ntraperitaneal
in consumgtlon after the addltlon of U-KRS, followed however, by a rapid

- drop different from that of the control suspension not mixed with U-KRS

26

- 30

35

Example 6: Modification of antinociceptive action of morphine by U-
KRS in rodents.

Materials and methods
Animals: Experiments were performed on male Albino Swiss mice and.

male Wistar rats.
Treatment: U-KRS was given i.p. in doses starting from 20 mag/kg for

mice and 25 mg/kg for rats.
Experimental procedures: In each experiment the four groups. of
animals were injected with 1) placebo, 2) morphine, 3) U-KRS, 4) U-KRS and

morphine.

Results:
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after subcutaneous adm nistration of U KRS showed a
| onger survival tine than the inplant animal's which
were not otherw se treated.. The neasurenent of oxygen
consunption of an 'ascites tunmour 20 suspension by
means of an electrode in vitro brought about a brief

wo Xnnmsrese i n consunption after the addi tp@nerbosh6S,

foll owed however, by a rapid drop different fromthat
of the control suspension not mxed with U KRS Exanpl e
6: Modification of anti h&&i'cept I ve action of norphine
b 25 KRS i n t |8 h .
ATl SUE TR R S MBAERS ey AeA BR KRS and
mogwiing Mediftecathe agtianeoijhe; aarcetig gnalgesicdsay nEhry: PI9IKREH
anﬂmic@ipvlgﬁzdgti@n/itrth?&ﬁ&ﬁidﬂt@st imeaths emuafk Hg/akggf:mﬁase in
nmce a my/ kg for rats. Experinental procedures:
thellﬁgeggghmé%‘peri ment the four groups of animals were
injected with 1) placebo, 2) norphine, 3) UKRS, 4)
gm}ag gﬁg%b£/t(qgg§§gﬁ$n@h0\z5 thigs W-K8s @Qeag%ﬂﬁé’rﬁa%&siy with
e indicated t .
molfmii (ARBEES SirepRIaY, o ColrETHlniatsBELER 1 siBkeetive

reagtien i1 &bk dhecrihed; satsoThersesrt Jestlts avadegedhar iR can

intdra 8y withQfiatRdic &b RAGICaRlused iachhedt. i n the
tail-flick test in rats, evident as an increase in
the latency time. 5 The present results show that
U-BxRSpig Venindugtidn ahdineda) npgtamment giall rdeagin amgeglignant

cel BURCER ddiviatily LPkrexperinental ani mal s to nociceptive
reaction in the described tests. The present results

suggest that U- KRS can interact with anal gesic drugs
W ateriak endisedhads cancer. 10 Exanple 7: Induction of

bimd@"jﬁi@re??lrhm@eﬁﬁé kel fRE RvdshudBd, | BRAMKRSCBIddBcRY in
the derjvative U-KRS. Material and nethods 15 . The fK&?6§

purgy GyRtadizsdi SRIm 2ndeflipsqlyses iR\ A¥atgs Af asFRNCENERtON ©
mgpmbduced in
The DNA content of K562 cells exposed to various concentrations of U-

KRS were analysed using propidiurn iodide and flow cytometry.

Restilts

The results of this study show that U-KRS induces bimodal cell death
programmes, the first of which, apoptosis, is mediated by quinidine sensitive
Ca2*-dependent K+ channels; the second modality, blister cell death, is
mediated by preventing microtubule formation and thus inducing polyploidy.

Example 8: Influence of U-KRS on DNA, RNA and protein synthesis in

malighant cells

Material and methods

3H labelled thymidine, 0.54Ci in 20pt medium; uridine, 0.5 uCi in 204l
medium and leucine, 1.0uCi in 20g1 medium were placed for 2-4 h into four
wells with different U-KRS concentration. Prior to that, the cell lines, guinea
pig hepatocydes, C1L hepatocydes, human tonsil cells, murine lymphomas,
murine myeloma, Yoshida cells, two Hela strains, EsB-, EB, lymphomas,
ZAC/1, P815 were grown 24 H at 37°C in 96 microtiter wells.
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pure crystallized formand dissolved in water at a
concentration of 1.2 ng/m . The DNA content of K562
cell s exposed to various concentrations of U KRS were
anal ysed using propidiumiodide and flow cytonetry. 20
Results The results of this study show that U KRS

wo Jofglises bi nodal cell death progranmes, I;Lht‘?mfboﬁlﬁtizﬁﬁf
whi ch, apoptosis, is nediated by quini di ne snsi

Cat +- dependent K+ channel s; the second nodality,
blister cell death, is 235mediated by preventing
m cr ot ubuI e formati on and thus inducing polyplaidy.
ExXHIS| @llg: wet InGUReledon USRIRGWEAT BRAerepinactite P e v
24 siyatt ESiSscantentratiognaint, ¢e8 lasd 3G htlenikHS.and net hods
3H |l abelled thym dine, 0.5pC in 20pl1 nedium uridine,
0.5 pG in 20pl nediumand |eucine, 1.0C in 20pl
ST wer e pl aced for 2-4 h into four wells with
difidceometrid e ehEattoscehiov sitrorgrer aFfinits oft 0-KRBAtg elehRneebi

thel 'caﬁéer ae . nﬁ@cue@g %Qf%t eayaeéancgltcélﬁrs%&cvmmswn@@

tonsi | , mur ne
phewegmﬂaa{"emf%ar'w wwﬁa Seqng; ¢ T Btronwnon el GRRLY
exefdd Hy URGASD inveumogr awhm2dashthsid aikd6. Nb t9Ricnafedcds iate€Been

in W5 HlcB oolO, 290 (83698 AT EE2980/ 002637 A8 MBory 1o

I NCU Some
cangcgy cgll Eﬂﬂf tegtpdhtoggatey KRS concentrations of 1, 4, 8 and
141jg/mM U KRS. Results 5 Fluoronetric eval uations

bRl 8T @bt Lot Hets 50 S SeRREBTNLS) I or ca.

Fl uorescence phenonena may clearly show the strong
am@afbmas{ar,gggm@nd quick affinity exerted by U-KRS in

ur an rretaes%q:j\(s fareﬁ thoxic effets a %FY
URSHRaICTIR VP FARER: KA RUTHRILTUMRKT &RNA9"E “fo‘b‘"‘ éFrd t
trargiplﬁmw ilmlei budermiceo Thege eele ewerselubed jines aobytyeldrmimg

assgﬁtlﬁ vites 2MahRul: cehé‘f\:{lé@niﬁ%ﬁte&}‘dﬁ?{ﬁnﬁ&ww at least one
rafts, Materi al an

RO BBl G iRR o tBR o 1R I e o Wi Six

dtffemmsmantaad thatavlonydiermatien wiseswrekfdrseavhr ¢umsed Tihe
druél e‘f‘l%chéFéjFéHoﬂgd as percent T/C (Test/Control)

Results

Many different kinds of tumours are sensitive to U-KRS correlating to
the variety tested by U-KRS. There the tumouricidal effects seems to be
dependent on the regeneration ability of the immune apparatus, which
stimulation and modulation may be accomplished by U-KRS. A

Example 10: Influence of U-KRS on human malignant cell lines

Material and methods

Four different malignant cell lines were used: 1) mouse sarcoma; 2)
female mammary carcinoma; 3} human colon carcinoma; 4) human. .
melanoma.

U-KRS and PP9AAQD2 derivatives were added to the culture media.

After irradiation, 200 cells were plated per slide and incubated for one
week, then stained and counted.
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assay in vitro. Tunour cells were incubated
continuously for at |least one week with several
concentrations of the drug U-KRS. This was done with
six different types, and the colony formati on was
scored for each tunour. The 20 drug effects were

WO repaedeed as percent TIC (Test/ Control) RaStgtibesndsy
different kinds of tunpurs are sensitive to U KRS

correlating to the variety tested by U-KRS. There the
turmouricidal effects see®-to be 25 dependent on the
regeneration ability of the inmune apparatus, which
stf4iHf(*4t i on and nodul ati on may be acconplished by
U-KiRS. re&ixitarpiresdiGed | heleuendieatefl thd¢R¥-ERShamen PPOAAD2

defffthE8ast 6R! I!iuﬂniarnefﬁaﬁ??\@nl Bl tidds %Oﬁ’erﬁ%&ﬁ%ﬁﬁ 4O toxic

different malignant cell |ines were useéed: nouse
SURSIANGSSm: 2) fenml e manmary carci noma: 3) human col on
carci noma; 4) human. - nelanoma. U KRS and PP9AA02

degiaiiid 195 INGERaaGaRel Arfest BRd HHIHR BAlLAanIiddrkfid

s were plated per slide and

ir n, 200 | |

Cargipaqr g P’&F%é’ﬁé“?(ﬁﬁeek, then stai ned and counted. WO
2004/ 082698 PCT/ EP2004/ 002637 16- Results The results
Pr st edhNeethnddadi cated that U-KRS and PP9AAQ2
derivatives act on_human nmalignant cell |ines

SFTBRRIY s thugsan (Kelatingavisy cweks pisplatrdbsimom Bleppsital skin
spdaivdected EGRIeNh Al siesitts amete Apgptindsdds ahd sigiaceEpiudeensiomnk

' lines by U-KRS Material and nethods 10
col r?%&%%ﬁ@rﬁ%ébati nocytes were isolated from

neonatal skin specinents. Epidernmal sheets were
t ragegiepi zed and single cell suspensions collected by

cent ri.f. .. Qn I | phi bi I ycle
orbsrs gk Bon o8 dhdesclon I £ G Aoy ffignefV €
t ré&ERSetreataent efigcisetqll et distribygion modiipduapsRHORERRIR Y
A48PQREHARE 680 BellsA431 and MEL180 cel | s. ‘
Expression of the cyclins, CDKs and CDK inhibitor p27 changes after

treatment with U-KRS

Example 12: Antimetastatic effect of U-KRS and its influence on the
oxygen and energy metabolism of mice with melanoma B-16

Materials and methods

The experiment was carried out on 133 C57B/6 male-mice.
Metastasizing melanoma B-16 was transplanted to the right shin muscle of
each mouse. On the 10" day after the tumour transplantation, the animals
were divided into two groups. The first group was given U-KRS to sinus
venosus of the eye in a dose of 1mg/kg in the volume of 0.05 ml: b
injections once in two days. The second group was given sterile
physiological solution to sinus venosus in the same regime.

Results .
The study was showing that a day after the first intravenous injection

on U-KRS the indices of the oxygen regime in the muscular tissue noticeably
improved. The rate of pO, level increased up to the maximum during the
oxygen inhalation and the rate of pO, decreased from the maximum to the
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Expression of the cyclins, CDKs and CDK inhibitor p27
changes after treatnent with U-KRS 20 Exanple 12:
Antinmetastatic effect of UWKRS and its influence on
the oxygen and energy netabolismof mce with
mel anoma B-16, Materials and nmethods 25 The experi ment
ried out on 133 C57B/ 6 nmal e-m ce.
woﬁfoasge?ﬁay zing nel anoma B-16 was transpl ol o 1 1
right shin nuscle of each nouse. On the 101" day
after the tunour transpkamt-ation, the animals were
divided into two groups. The first group was
initggl Jesre! eftRReRasgtian A inhalalinds s agimalshel tpesxiparinedtal @roip
ceria:ﬁghhtgeé RftiAe osodatie PhodpnBbyidficn 8f 30s L GitaRRSNOMGE
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unqleégwrﬁﬁressi@gmft ‘she rrﬁégrsqnidvom Hisookyggnt ared metglglism is
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tesh Kb ESTeRY. [Sh O sHRTAS EOME eblirorgiolh 358, RheicpE Rkeen
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%2@33 P /EP2004/ 0026 d i fn itial |eve
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welxgrefimhikite dhe giestpyctiverafégat phdhe evalignanheproséataony the

orgRhRMPReENdrgédiq@n of the liver mtochonodria also
i mproved a day after the preparation administration.

It is known that under progression of the malignant
pridees subsreiuenty gerxaammlesret ilbstratsm irsmbnomadilatddy | and

memb%ﬁsmnb@haw eprebé/rﬁeé binj @Rhson%naér H’d‘ *ﬂ?ﬁn%ug,art cularly

I nip?{ Ition Is pr onounced e ani nal
suitablg fq| fgermfﬁan%'q H@%ﬁm%ﬁ Qfx?‘{f‘éﬁ‘c 'Eeéﬁ'é'?'éﬁq YifHsrdseases
(HIV] dipetiandi t Beamdit® Bicol? Inefblenya) osteppdrosier polyarthritis,

psoﬁ‘t‘é@%' Shd Sﬁ!etﬂlsegé&h&rb cﬁg Jti'oﬁ ng the data obtai ned

I'S possible to conc KRS in mce wth
B/ 16 nel anoma i nproves the deI | very of oxygen to
t iEssmek B EQhavelelnems dfnhiabicbRageeurdesididglt sotdrigf bedd-
%f the malignant process on the organism
i oenergetics. The subsequent Exanples illustrate
i mmuno- nodul ati ng and netabolismregul ating

PIRLEHi4ls @fd PhethbdRS, rendering U-KRS particularly 15
S?g@??' Sl w8 Eﬁgkga‘%%‘%}'gy ¢RI e” " mBkih§E 9l the

Vi T us
laboratory. The tumour D1 DMBA/3 was routinely transplanted in BALB/c by

s.c. injection. The tumour became apparent five days after implantation.

in vive treatment with U-KRS was initiated five days after
subcutaneous tumour implantation. Three routs of administration were
employed, i.e., intravenous, intraperitonial and subcutaneous. All three
experimental groups, of at least 10 mice each, received 5.0pU-KRS in
0.15ml of PBS. This dosage was chosen based on preliminary experiments.

Results _
The rate of tumour growth in treated mice was significantly diminished.

The mice receiving U-KRS did not show any deleterious drug related side

effects.




(H'V, Hepatitis A, B and C, E.coli, Influenza),
osteoporosis, polyarthritis, psoriasis, and ot her

di seases or bodily conditions. Exanple 13: Enhancenent
of macrophage tunouricidal activity by U 20 KRS
Material s and nmet hods BALB/c m ce were maintai ned by
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D1 DVBA/ 3 was routinely transplanted in

S.C. injection. The tunmour becanme apparent five days

after inplantation. In vilBo treatment with U KRS was

initiated five days after &nggéut aneous tunour

i ﬂ#ﬁﬂﬂ%ﬂ-ﬂod“ Yl P& edgt &f n?hitee r%"BW%PE normal

hueamp hoygdtheytese. , i ntravenous, intraperitonial and
subcut aneous. Al three 30 experinental groups, of at
| east 10 m ce each, received 5. U KRS in 0.15nl of
PE&IETRIS A 0ESHES fas chosen based on prelimnary
exirer istotyt svas Resfutrbed Tine lyraplecytest isubated giromt peripheral

meH egt 9@ %&Iﬂﬂ\}"@%hﬁ%&ﬁéf 'T"Fx@n&élﬁé q}ep& ﬁécﬁgﬁq on gﬁcc}_hpa ue

m. ce recel Vi ng how any del et eri ous ug
densily ;gragiest gentrifpgaiians WJ] 'E‘OG’&/@@?G’%B determined by 0 %
try BT biaL 204 4Ig0 263 Tound tbaaﬂﬁ%pl e 14: In vitro effects
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10 using nonocl onal anti bodi es agai nst total T-cells,
T-hel per cells and T- suppressor cells. Subsequently,
cdAlesa/taere treated with FI TC/ conjugated rabbit Flab/2
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Example 15: Mitogenic properties of U-KRS on human peripheral blood

monocytes

Material and methods

Peripheral blood mononuclear cells. The blood was diluted with an equal
volume of PBS containing 1mM EDTA, pH 7.5, and was layered over
Histopaque 1077. The tubes were centrifuged at 2000rmp for 30 min.The
interface layers containing lymphocytes were collected and washed three
times with RPMI tissue culture medium '

Results
It was found that even a short period of pre-treatment of the cell with

U-KRS had a potent synergic effect on PHA mitogenesis resulting in
significantly higher cell stimulation indices than those .of PHA alone.
Moreover it was found that a short period of PHA treatment of the cells is

almost imperative for U-KRS to exert its mitogenic effects.
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The present study indicating the possibility of direct

i nfl uence of U KRS on T-cell subpopul ations confirned

the earlier observations that U-KRS could be a good

i mmunosti nul ator of cellular inmmunity in cancer

patients. 20 Exanple 15: Mtogenic properties of U KRS

n peripheral blood nonocytes Materi al

wozﬁg{(}%ﬁ 25 Peri pheral bl ood nononucl ear P?gﬁ%@!(’%@ﬁ%”

bl ood was diluted with an equal volunme of PBS

cont ai ni ng 1nM EDTA, pH 725, and was | ayered over

H_st opaque 1077. The tubes were centrifuged at 2000r np

f J.hlssﬁugvﬁ:s HReWinh 8 e gnilent 49UrPase neissHating lymphocytes
in dayieptaaa Hdesny@l §taged bembighameibsieshed witlr BXRS.i nes

with RPM tissue culture nmedium 30 Results It was

found that even a short period of pre-treatnent of the

cExpmplet hE: (Yoduiatipgdoth inypY s eTfeGios agillcvdelvEe tacgivitpand
tunfBut QeRABSsInGidieeInt Ving by W-KREgni fi cantly hi gher cell

stinmulation indices than those -of PHA alone. 35

Moreover it was found that a short period of PHA

t Medesdimndonethosscel Is is al nost inperative for U KRS

t quewar tedllsS: Masa@gtirha PBflechsd tMD AG0440GAS AKIL cell
Iineg. érlczapgn%%lt/ 91%%6%7DMEN}%JJMI’§ ?SJ :ﬂpe}‘né ted hve% '?0@6 baovine

Signifi B ehcease 1 nrciTeul atl ng i ynphocyt'eés 1n
feta) golf sgrwm jcentaiviag eedicllinerd siseptaalyeiinanci es treat ed

with U KRS. Exanple 16: Mdul ation of inmmune effector

c? Ibg?%/tol ytic activity and 5 tunmour growth

i ARfBrtion in vivo by U-KRS Material and nethods

TOheuwressnitl in vitnastuty domanFigatss dhdt tthERAKR be uafieativa

biolokfichi &Rbbnsd hRFierIUgmERLIAG, abal thrud Rl wRIWIR activity
su%l e:]rlent %d vv!th B O%ﬁ&w ne 10 fet.ald cal f Si{‘g o

of SHIFA NYRENBEYEEI PP rorp  alleimmAlized HRISE: « Lhe T

actpitieseof Ili-8 wrested stlemy cdbnond tredt@sal RatidateKRE)phosytes

wefl GRO! giéﬁiﬁc*aheb ORbfRAked GRP WS adimln iR! uaBseRt kg, cely
up to 48-fold, the Iytic activity 15 of splenic

Y t , LUl
meqigielHyes PEEYoBediUAd from al | oi muni zed mice. The
| rhe cresatttj Vviakéresinofcohjuntidr dhte dJ- KRS arisa edrit@naesl the

cyt&@fﬂ:t QBRHy SXUHRER 1 pHIRDRSY iftfcate that the therapeutic effect

of U-KRS observed in vivo is mediated by stimulating immune effector cell

éytolytic activity,

Example 17: Influence of U-KRS on immunological blood parameters in

vitro and in vivo

Materials and methods

96 Wistar rats were used for this study. The initial age was 16 weeks
for both male and female rats.

U-KRS and PHA were tested in a #Hthymidine test on T lyphocytes to
evaluate the stimulation index in doses from 0.01 to 20ug/ml.

Resufts
U-KRS stimulates different subsets of the haematopoietic and

immunological systéms. In this experiment reticulocytosis is induced as a
possible sign of stimulation of certain stem cells or of general activation of
the erythropoietic system.As no changes in the absolute leucocyte counts . - .
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were also significantly increased by the addition of
U- KRS to the cell nediated |lysis assay nmedium The
results, taken in conjunction that U KRS al so enhances
the 20 cytolytic activity of spleen | yphocytes,
indicate that the therapeutic effect of U KRS
wo RGRIgyed i n vivo is nediated by stinulat LDIQEE‘ yupPle}
effector cell cytolytic activity. Exanp%e %: b7
I nfl uence of U KRS on i munol ogi cal bl ood paraneters
in 25 vitro and in vivo2faterials and methods 96
Wstar rats were_used for thjs study. The initi al e
coulgs bergempaieateioft BEY (PeRPRUlSRS faarpe thaestion st HHRRS
onlandiréindd mvetielatiagt pobpertien, #Hghy i dishecatieat obnthé different
vV, he stimulation index in doses
Su%%%h%?‘%%%ﬁz%% %ﬁé :%‘%gg'uj ts. KRS sti_mul at es .
disttnfiatien spmeatableto it 9ANEHAT CNPErimgHts Was seen in
vitropineholirgg s paptosipdn eascerloglis.hi s experi nment
reticulocytosis is induced as a possible sign of
stinmul ation of certajn ste ells or of general, .
adPRRlg 48 Jrhibiipgy @vwm»foﬂ“-af P8 AR RIS NICHY RYES
antiovatboeia g bitiltodyetespansedn edoat s WO 2004/ 082698
PCT/ EP2004/ 002637 -20 coul d be denonstrated, it my
be postul ated that by the action of KRS only strong
g any wedishties, e.g., a dislocation of the
diTheeskinty ofubsEtS , tohmpbén edalbomirhingluesd esensidizition was
tes%tcf Wéﬂ‘ﬁl@f&nm\%waﬁ@ﬂbﬁ: ;(c%é‘}ﬁfﬁJg%lggdPlI{Fé waaéqntroduced
experi nent’s s seen In 5 vitro, 1ncludi hg apoptosis
int¢ fhe areern dbp|mixtEgayish eantigen |(gwalbumay yansf pgjeyanss (alum)
inhidittéaigthgrséa&aizbﬂm bf amickd Gé’fildéitéd/ tiran_dmelzramﬂgwaldhw BitibddyE
ant i bo response i.n nce erial .an
resfiite; T3 APOTIRRTL APLOPTIRP e SUaraie tri e, By WRes: R
isoletavs froinz peritoneslagavitiessefespnistiizeAlngice. el eFfecy BAUBKRS yon
theCouigbRitity M &L - oVIBRINa® A) Ntih OdaBElIakist Qudshetddtdee inn
th? m xXture wth antlge@Héo¥al@#?%ng qnd ad}gvant
hetprologny's RARRIVBICHEY RS BRNGTCAAE ACTFH M Uk ef | ect ed
in lower anti-QA IgE anti body 15 response and
dQ%F@@§ed anti gen-induced hi stam ne rel ease from nast
cells

| mT@g_reqth%O%?c;\fggle;tgt%g‘ &rﬁgpg\nﬁeeda IJn t?\gvninitxituerg veitch Eeli‘r?é L.Iaé %d

decreased ability to react with anti-OA IgE antibodies raised against nafive

OA in mice and fixed on the surface of rat mast cells in heterologous PCA
reactions. The results suggest that U-KRS pre-treatment of OA may affect
its antigenic property and the ability to react with anti-OA IgE antibodies

raised against the native IgE molecules.

Example 19: Effect of treatment with U-KRS on early osteoporosis

Materials and methods

U-KRS was administered intraperitoneally in a dose of 30mg/kg every
other day for six months to female rats with ovarlectomy-induced early
osteoporosis. Administration of U-KRS was started on the second day after
the surgical operation. At the end of the long-term treatmient with U-KRS
each rat was tested for the strength of both humeri and some parameters of

rat femur were measured,
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the antigenicity od oval bumn (QA) in anaphyl axis was
tested in heterol ogous passive cutaneus anaphyl actic
(PCA) reaction on rats. 20 Results The results show
that the OA prepared in the mxture with U KRS had a
decreased ability to react with anti-QA I gE anti bodi es
j against native QA in mce andfl

wozg‘ﬁ{rﬂ%g%e of rat mast cells in heterol ogouﬁg@g“mﬂ&%
reactions. The results suggest that U KRS
pre-treatnment of OA may &ffect 25 its antigenic
property and the ability to react with anti-QA |IgE
affeFHttli es rai sed agai nst the native |gE nol ecul es.
Exagnksultshdilthat tiod decreatanntheniriebhihikRSstesngelardf ythe

hun?ejgleg&or oasf{dssor?f? GNQITI s |ﬁ|tﬁe ﬁ‘%&ﬂuﬁﬁé&% f)bse @g\é@ﬁy were

m ni stered I tonea %
prew%@bvdhﬁérx-@ap’fhf ?atﬁeﬁt MRt HERS female rats vvlth
ovari ect onmy-i nduced early osteoporosis.

Ag&.ﬂbﬁetg@t rﬂn.eﬂée %f%n@aﬁreﬁmi\%ﬁd% 0% ﬂ@%ggﬂs day

g I cal operat e en
the |bgatpriads-eolt a@%\ rﬁéﬁ?uswlth U-KRS 35 each rat was tested

for the strength of both humeri and sone paraneters of

asured. WD 2004/ 082698
P?,‘&F’/t 5(/’690%8 21 Results The results show t hat

t MIU@Q@ wtigeesi of RATREHAN1 3 stpinaneferpubfurechen 10-day-
Dldlﬂgﬁ%ﬁﬂ;ry@nes and sone changes in the fenur caused by

0 ar re revente t
Wi chedle S, A8 SRBRY Rl Sl Rl S0P
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E.coli and S. aureus Material and nethods 10 | nfl uenza
iruses of the APR8/HON1/ 34 strain were cultured on

1 f“’ﬁ’é{’ff"- ol d hen enbryos; E.coli bacteria derived from
c Thisertudy| confirals fise exisding apfd antidnfectious agtor ofp)-KRS
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seri es 0614. 15 Resuts jl“ onlrrrs
ﬁm\é?une_ due to a

secPhd@rardstroatiom of heicirmbemnésthsmac celloirjectiednby Thdse micro
org‘_iarﬂglng_ence is exerted through

Example 21: Biological activity of U-KRS with respect to influenza virus

Material and methods
Virus of A type, Port-Chalmers 1/73 culture, antigenic H3N2 variety.

The virus was injected at 1, 10 and 100 ElDgo per embryo. U-KRS was

dissolved de novo in Hanks solution.

Results
It was confirmed that U-KRS has the hampering action upon' the

development of the infective process.

Example 22: Action of U-KRS on effects of irradiation

Materials and methads
CBA/J male mice of 16/20g body weight.



the stinulation of sone elenments of the host imune
system due to a secondary destruction of mcro
organisns or cells infected" by these micro 20
organi snms. Exanple 21: Biological activity of U KRS
with respect to influenza virus Mterial and nethods
wo 20020sdkdsUs of A type, Port-Chalnmers 1/73 eplkbHofioozes?
antigenib H3N2 variety. The virus was injected at
10 and 100 EI D50 per enbryo. U-KRS was dissolved de
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ambe ability mg/UgROadymodifygtite efRestal dfdrradibbombids stpdie in
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15 prophylagi{a,and) 8IIVEFRATIRY ¢ and curative regi mes. Exanpl e
23:. Effects of U KRS agai nst ionizing radiation
'VE&%IE Rl £3:2ReFe bR STOYKREDadRifst liofizing riNaton Col or ect al
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nomas, glioblastoma and pancreas

adenocarci nomas cell lines. U KRS preparation.
Materials and methods
20 Brest carcinoma, colorectal adenocarcinomas, glioblastoma and

pancreas adenocarcinomas cell lines. U-KRS preparation.

The effect of U-KRS on cell survival was tested at concentration
ranging FROM 0.2u4G ML. The exposure times were 1, 3 and 24h, after
which the cells were washed with phosphate/buffered saline and fresh

25 medium was added.

Resufts '
U-KRS treatment resulted in differential time- and dose-dependent
reduction in clonogenic cell survival. All four human tumour cell lines tested
30 showed different sensitivities towards U-KRS with an up to 100-fold higher
reduction of clonogenic survival as compared with human fibroblasts for 24h

incubation.



The effect of U- KRS on cell survival was tested at
concentration ranging FROM 0. 2pG M.. The exposure
times were 1, 3 and 24h, after which the cells were
washed wi th phosphate/buffered saline and fresh 25
medi um was added. Results U KRS treatnment resulted in
differential tinme- and dose-dependent reduction in

cl onogenic cell survival. A], four human tunour cel
lines tested 30 showed di fTérent sensitivities towards
U- KRS with an up to 100-fol d hi gher reduction of

cl onogeni ¢ survival as cof&M8 with hunman fibrobl asts
for 24h incubation. 23 - CLAIMS 1. An alkaloid
reacti on product conprising at |east one al kal oi d
derivative other than sanguinarine and
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wherein at |east. one al kal oid derivative is present
in the formof a water-soluble salt, preferably in

Bhe fUenslkalold myeticit prasiup accadingie clgimal 6F & vdweein @h
Raetugd alReE dér@tive iapyesentirofhiedtoah 8 alwhtsrdoluble salt,
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sole alkaloid source.

b. The alkaloid reaction p‘roduct according to any one of claims 1 to 4,

. wherein the product further comprises at least one compound selected from
the group censisting of unreacted tertiary alkaloids, unreacted alkylating
agent, and decomposition products of the afkylating agent.

6. A process for the manufacture of an alkaloid reaction product as
defined in claim 1, the process comprising:
a) providing a reaction mixture comprising an organic soivent, at least

one alkaloid present in the herb Chelideniumm majus L. and preferably
selected from the group consisting of chelidonine, protopine, stylopine,




the group. consisting of unreacted tertiary al kal oi ds,
unreacted al kylating agent, and deconposition

products of the al kylating agent. 6, A process for the
manuf acture of an al kal oid reaction product as

defined in claim1, the process conprising: a)

providing a reaction m xture conprising an organic
~solvent, at least one alkal®id-present in the herb

Chel idoniummajus L. and preferably selected fromthe
group consi sting of chelidonine, protopine, stylopine,
2alloctypigeingpthnmerhelideiipoh shplaoidine, chelaming, dlsearteine and
Cheyarelidening,- apar sreidleylameh spenehehd danigy ARda@Nalkylation
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a§|4east one quaternary alkaloid derivative into a
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salt. 7. The process of claim6 wherein in step c) a
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piuifesisusiig clganissobventts.7, Wherein the al kyl ati on
reaction is carried out at elevated tenperature, in
particular at the boiling_point of the solvent. 9.
The pribedsecess B caimg & or Anywherrin dhe elkylatign seaationgis carried
whetragi efevanter sdnusetatuod, i @aeti@llarcdt thkbofingadomidss B solvent.
Che/idoniummjus L., "is used as an al kaloid source.
332. Tt}ﬁ process according to .an% one of clainms 6 to 9,

er ei' I PEPRASE AGRPRE'Y 1Sx3vhens gbsieifes Bdp 8. wherein a mixture
gt deorsat loe bt dtkalains oksCapflontan as/es 5plicusal kahwiatkaloid
SQ&£L. 11. The process according to any one of clains
6 to 10, wherein the

10. The process according to any one of claims 6 to 9, wherein
- chelidonine, oxychelidonine, or methoxychelidonine is applied as a sole
alkaloid source.

11.  The process according to any one of claims 6 to 10, wherein the
alkylating agent is a physiclogically active agent, preferably a cytotoxic
agent,

‘12,  The process according to any one of claims 6 to 11, wherein the
alkylating agent is water-soluble or decomposes inte water-soluble
components upon contact with water.



al kyl ating agent is a physiologically active agent,
preferably a cytotoxic agent. 12. The process
according to any one of clainms 6 to 11, wherein the
al kyl ati ng agent is water-sol uble or deconposes into
wat er - sol ubl e conponents upgf contact with water. 25
13. The process according to any one of clains 6 to
12, wherein the organic solvent is selected fromthe
group consi sting of nonochl or onet hane,

di chl or onet hane, tri ohl oronmet hane, nonochl or oet hane,
diléhl orhscRrares 2anerding ite Ahyvoe fiaiaims Bito TRewpeete s

aﬁ@pht&l fdvér i98YleoRe fdm Q}iéﬂgP&JchérBlsl@-g d’mﬁﬁﬁdt{hlérgﬁxethane
e aziri
?“ﬁ%dhg%&ﬁ% Blohigfolyitiahg Ashuflombindne” 2febisargns gnd
a HiFhipreetdpney ains 6 to 14, V\hereln said al kaloid
derivative has a quaternary nitrogen atomt o whi ch, as

g; I&_OU Qg'lt&. nrbbt?%gérkcoﬁden%?i Qﬁggné oF ke agrﬁ-t; gﬁo 1 harelq the
r @‘5?’6&@9 i *elﬁafaw w%@vigﬁm@e-ee{ sa\pbwiet M%E%@ﬂr -4},

consisting of a nmethyl, ethyl and a

t 15 S( ﬁ‘h@%eréQs@@cb%WbWoﬁé’%P H1aﬂﬁs rse% f e\Tﬂ%r%m salg

g SS accar di ng to anﬁ one o
VHEAIGIR detlative g 2 elprhan: NEPvLtRRS ta vefugh eterafgurth
nfigandg e hydtagenanrsidas onafresidad ohgug&t‘h@b olom #ad Slkating agont

%is dﬁ%ﬁﬂpﬁﬁ' dek@le F%Féfgl'gﬁy hak 1egﬂagl 4 OmlihS ﬁ&%@%gﬁﬁ tmegsof

act |
b Petadl PitvAGH 8RS Uredindiphosptipe suiphiderrssidue.
manuf act ure of -a pharnmaceutical conposition for the

'pT&ph)ﬂhé&iv&ces@racbéﬁﬂ‘td"ﬁ;ﬂényo&n@mdbﬁﬁﬁé9 t@r'l DWhédin sald

[ ted ou consi stin ¥ al
ARl SIVARLEBAFS dutiThi TtRder syt A e ar fourtn igand of
rﬁ!%ﬁtqs@" ed%qqmmltm m‘ndumdarmeq! dne davbg treatriBentusith
agidir ding to claim17, wherein the disease is sel ected
fromthe group consisting of allergies, osteoporosis,
skin tunmours, influenza virus infections, rheunatic
dt Geales of spikaloid seratirey rpHyet aiafined lemnh'es:p@wfasrl@ims 1
nol inpthe ehEfacsirs of a pharmaceutical composition for the prophylaxis

or treatment of a disease or badily condition selected from the group
consisting of viral infection, cancer, immunoclogical dysfunction, metabolm
dysfunctlon and radiation damage.

18. Use according to claim 17, wherein the disease is selected from the
group consisting of allergies, osteoporosis, skin tumours, influenza virus
infections, rheumatic diseases, scars, postoperative wounds, epilepsy and
muiltiple sclerosis.



