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US 5 981 512 discloses the use of the substances disclosed in AT
30 377 988 and AT 354 644 for the treatment of radiation damage.

The compounds described in said 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

35 several studies on cancer treatment. Unreacted reagent is removed from the
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preferred embodiment the quaternary chelidonine derivatives are of a nature
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In another aspect the invention relates to pharmaceutical compositions
containing at least one of the quaternary alkaloid derivatives, particularly
quaternary chelidonine derivatives, obtainable in a process according to the
present invention. '

35 The invention further relates to the use of the reaction. products
comprising quaternary alkaloid derivatives as drugs for use in therapeutic
applications, and to the use of said derivatives for the manufacture of
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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 to 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 phosphorus compounds shown in
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residue preferabiy bemg selected from the group consisting of a methyl,
ethyl, and tris(1-aziridinyl)phosphine sulphide residue, or from a part of

30 tris{1-aziridinyl)phosphine sulphide. For a better understanding, the
subsequent formula {l) illustrates a typical quaternary alkaloid reaction
product of the present invention, exemplified with chelidonine:
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In an embodiment of the invention, the reaction is carried out with

tris(1-aziridinyl)phosphine sulphide (CAS No. 52-24-4), which in the
pharmacopoeia is also known as thiotepa. Further synom}ms are ledertepa,
Onco thiotepa, TESPA, tespamine, thiophosphamide, thic-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
{ethyleneiminolthiophosphate, TSPA and WR 45312.

In a further embodiment of the invention, an extract of alkaloids,
optionally the total alkaloids of Chelidonium majus L., in an organic solvent
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30 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 organic solvent.
Depending on the nature of the organic solvent and/or of the. alkylating

35 agent used for the alkylating reaction, the resulting intermediate reaction
product may comprise thiotepa-linked compounds, wherein one thiotepa
molecule is linked to one, two or three chelidonine, oxy-chelidonine or
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30 Surprisingly, it was found mast recently that when starting with
commercially available chelidonine, oxychelidonine or methoxychelidonine as
the sole alkaloid source, the resulting reaction product obtained according to
the method of the present invention {see for instance Example 3, supra)
exhibits therapeutic qualities and activities that are at least comparable to

35 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
content of alkaloids than the | eaves or the stem 30
Surprisingly, it was found mast recently that when
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spectrum of the reaction product U KRS at a higher
resolution. 20 Fig.9 shows a mass spectrum of
chel i dbaifatowingr @cimles dee setHerthold buihey ilkeanmse dke ivention.
set forth to further illustrate the invention. 25
ExarrpEe 1 ‘

xample 1

A) Extraction of the alkaloids:
a. 25 g of an alkaloid salt mixture are suspended in water and

25

transferred to a separating funnel. After the addition of 100 ml of
dichloromethane, the separating funnel is shaken. The organic phase is then
30 separated off and is filtered into a glass bottle.

b. 1 N NaOH (pH 8-9) is added to the aqueous phase tjntil turbidity
occurs. After the addition of 100 ml 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

35 times. The organic phases are filtered and combined.

¢. The aqueous phase is adjusted to a pH of 10 by adding 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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& 24 Brel 3 x 904 @fien e Sreptgen 3eﬁl°dé%%ﬂﬂe fymerabimawne
25 'rés&ﬁﬁs@'to penetrating antigen and the natural killer cell activity of the
spleen cells (198.20 £ 17.69% 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
30 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, b fng of the preparation per 20 kg body weight are
preferably administered.
35
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dependent. The preparation increases the nunber of

T-1 ynphocytes in the peripheral blood by up to 50%
(4.04 0.43 x 10/1 before the treatnment, 6.24 0.73 X
109/1 after the treatnent), nodul ates the hunora

i mmune 25 response to penetrating antigen and the
natural killer cell activity of the spleen cells
(198.20 17.69% conpared witfr71.50 9.10%in the
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Eluate flow rate: 1 ml/min, stop after 35 min.

Injected volume: 10 pl

Sample preparation:

Extract before reaction {Figure 1): 26 mg of alkaloids are dissclved in
40 ml of methanol by ultrasonics, made up to B0 ml and filtered through a
membrane filter.

Reaction product (Figure 2): The reaction product is converted into the
hydrochloride salt, dissclved in water in a concentration of T 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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m/mn, stop after 35 mn. Injected volune: 10 pl
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Table 1: Elementary composition of U-KRS in % of total mass

Element % of total mass
C 45.70
45.05
H 5,84
N 6.56
6.37
0] 22,25
19.6
P 3.27




20 KRS is quaternary, while in chelidonine it is
tertiary. Further analytical details can be derived
fromthe mass spectrograns 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 25 conposition of matter

(Tab. 1): Table 1. Elenmentary,conposition of U-KRS in
% of total mass Elenent %of total mass C 45.70
45.05 H 5,84 N©6.56 6.37 [®.22.25 196 3.27 12-
3.27 S 2.78 3. 06—C—1F-29-Tthe-fell-eowng—exanpl es
show vari ous appl€? cations of d( compound U KRS
resulting from tlhe procedure &Ieﬁcri bed in Example 3. 5
Exanpl e 4: Sel eqtgve T o|t|1qn12 rmvitro cell
grovvth.bytheafl- tupr dr L KRS Materilal s and

nmet hods 10 Cell cul ture was perforrred in Roux bottles
at 37 37. 5C [ n a humdified atnosphere cont aining 8%
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cul oSSRl S aRe RN PR S a1 14 Gy By the anti

suplretrepe§RBi t h 15% heat inactivated fet aI cal f
serum 200 g/m endothelial cell growh factor and 90

pg/ ﬂ/llqaetgng)s and methods

Cell culture was performed in Roux bottles at 37-37.5°C in a
humidified atmosphere containing 8% CO02 . 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 1:5 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/mi
endothelial cell growth factor and 90 uyg/ml heparin

Fluorescence microscopy

Cells were grown in 35mm dishes and incubated with 100 pyg/m!| U-KRS
for 30-60 min. The culture medium was aspirated, the celis 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 scurce. The emitted light was detected in a photomﬁitiplier channel,
The signals were imaged on a video monitor using the MRC 600 image
processing software.

Resufts

1. In a range from 20-40 ug/ml U-KRS about b5% inhibition of cell
growth with endothelial cells was measured. This concentration killed the
human osteosarcoma cell line. Hybrids of -the twao cell types showed nearly
the same sensitivity as normal cells.
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Example 6: Modification of antinociceptive action of morphine by U-
25 KRS in rodents.

Materials and methods
Ammals Experiments were performed on male Albino Swiss mice and
male Wistar rats.
30 Treatment: U-KRS was given i.p. in doses starting from 20 mg/kg for
mice and 2b 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.
35
Results:
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25 KRS in rodents. Materials and net hods Ani mal s:
Experinments were perfornmed on nmale Al bino Swiss mce

and nale Wstar rats. 30 Treatnent: U KRS was given

i.p. in doses starting from20 ng/kg for mce and 25

ng/ kg for rats. Experinmental procedures: |In each
experinment the four groups of aninmals were injected

with 1) placebo, 2) norphine,3) UKRS 4) UKRS and

nor phine. 35 Results: -14- The results indicated that

si multrRNeAUStsafE s rabi eim@tarldoiRa@nmigtRitN BE U-KRS and

nodi fied the.action aof t nar.cot.i ¢ esj c
TREPNT AURERHET S0 AROET SLANT d8 sl AR pcfo THE produced
t axi tindcldeplive esttionninr thtestailelickideat iasrad®r ¢videwriage ahnincrease in
Hﬁ%l #n@0G¥ns] me. 5 The present results show that

RS given simultaneously with norphi ne changes
susceptibility of experinmental aninmals to nociceptive
r eactThen grasdrite redadty idhodv t ést sU-ARR pivesesimulbtandously with
mggﬁﬁ e té}patnggé %&%ﬁbilihﬂt&r a&heMinkRiANZhiBER CodHégReptive

Ich are us in cancer._10 Exanple 7: Induction of

bieapHat ity caRFedL tasts (B nr%Sﬁ%ﬁUgﬁawggeéErfw 'g-;%ﬂs can
tiheerder withtdnsdgddik@®aigsMahiehiaad vaed imeammots 15 The K562

eryt hrol eukaem a cell line was used, and U KRS
produced in_pure crystallized formand di ssolved in |
vat eExample donledretion iafrbigrdal progigmmed vk derth in malignant

CauMs Y thef defhadive al-kmsexposed to various
concentrations of U KRS were anal ysed usi ng propidi um

i odide and flow cytonetry. 20 Results The results of
t hi s Mdatady/ sbmetheds U- KRS i nduces bi nodal cell death

15 gr OgMRRIRS6G2 thhthkbikakadthiaWaliGhe RBORIsRAI Bndi$-KREIpRIdAEed in
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ui ni di ne sensitive .
purg orystallized form and dissolved in water at a concentration of 1.2

mag/ml.
The DNA content of K562 cells exposed to various concentrations of U-
KRS were analysed using propidium iodide and flow cytometry.

Results

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

malignant cells

Material and methods

3H labelled thymidine, 0.5uCi in 20yl medium; uridine, 0.5 uCi in 204l
medium and leucine, 1.0uCi in 201 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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Cat +- dependent K+ channel s; the second nodality,
blister cell death, is 25 nedi ated by preventing

m crotubul e formati on and t hus induci ng pol ypl oi dy.
Exanpl e 8: Influence of U- KRS on DNA, RNA and protein
synthesis in malignant cells 30 Material and nethods
3H I abel l ed thym dine, 0.5pC in 20pl nedium uridine,
0.5 pG in 20p1 nmedium and {gucine, 1.CG in 20pl
medi um were placed for 2-4 hinto four wells with

di ff%@?tc&s%@meié@m Q%on?éWﬁét tefdrbat schdifa ael I6 and

it GRES Condbrtratihe ohd” iy il e OB ARG e

nmyel oma, Yoshida cells, tvvo HeLa strains, EsB-, EB,
| ymphpgs ZAC/ 1, P815 were grovvn 24 H at 37C in 96

mcrotiter wells. 15- WDr cel ]\r]c Htt‘?q{ﬁ:ﬁ | is of
soneRHArOmEET G PRFHade koW 5?’089%\% @E‘Vh‘) FfSe ements o
cibec eahcat icens noélells that Stcarthdd Ngihiekr WsdlRBireasRe Sluotgscence

&"%ﬁéﬂ’[eﬂgelfﬂékecl #% Wol% S8 %@gﬁﬂeétr@ﬁ%'a'ﬁ'dt &{m@lﬁ afflnlty

the cancer, nucl
oviesiedcn kR dn |fwaf>ea§nd preiasiesieceas: Eﬂéﬁbﬁﬁf&e%ﬁwe seen

QBQﬁfrh‘bél %Bﬂ’éNtIdé@eéﬁrf 9bgisanbichhgre StO@mereamd grdinak inhibitory to
fini t%(lo" o %3 U- KRS in tunpbur and netastasis

aciagggrc c ec% s ‘are seen in normal cells

treated in d05|s V\,hl ch are 100 percent growth

I nhl mdaﬁa e 80  MhueABS @F LLRRE dil Mafak Sehegrdie date.
nfl uence of U KRS on human xenografts

l\/hterl aI and met hod 15 Tunour cells were taken from
humaWdtaneandeedyrdfts and serially transpl anted

Oy AR wERE SRP ot YRhark BRol Bnografts and serially

col o ormng assay in_vitro. Tunour ce
itFRFRIANER JBIR INYGEUBTSE 1 Dresg oplls, yyergnlse %ka vﬁ @ny-forming
Sa%%ﬁf&h ROC alialri edlis akrd hecubategl doKERBuoddy Fonas least one

fvg?ei It%hse%le%'(al c%ncfeﬁfr?ﬁtgnst é’ipﬁ% drﬁqu ﬁéﬂﬁ‘?ﬁi ggyag done with six

MO &S scor éd
alifferens twegse andptiet eqlony fpraration was gcomrd forceashy duanour The

@ﬁ%emcté\/ﬁ%ye ¢ Jdrdcead pkicBASTAS (tdsBYTRraAY € sensitive .
KRS correlating to the variety tested by U KRS.

There the tunouricidal effects seens to be 25
depeRdemts on the regeneration ability of the i mmune

appafv%tn%%lffgﬂ%ﬁthlﬂnag'dwuﬂdtﬁ@ A0 dcABENkald OB koPRiating to
qcl%g ovg?gelc\]c’ tgstedyby 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.
Example 10: Influence of U-KRS on human malignant cell lines

Material and methods

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

U-KRS and PPOAAO2 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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Exanpl e 10: Influence of U KRS on human malignant cel
lines 30 Material and nethods Four different
mal i gnant cell lines were used: 1) nobuse sarconm; 2)
femal e mammary carci noma; 3) human col on carci noma; 4)
human nel anoma. U- KRS and PP9AAO2 derivatives were
added to the culture nedia. 35 After irradiation, 200
cells were plated per slide ﬁ@d i ncubated for one
week, then stained and counted. 16- Results The

resuld s, presented here indicated that U-KRS and

PP9 derivatives act on human mal i gnan el |
syneridiestegdfs ypr§§e'&t)‘?g Xiege  Bgrateghc Eﬁ “éi iglhegSAAoz
| teitte§24d¥ Anr Bsihaanchalpagitosel !m’esHuvrm‘rngnch nas abytoxic
Jb%’ta(ho'lﬁ Cell Lines by U KRS Material and nethods 10

Pri mary human kerati nocytes were isolated from
neonatal skin specinents. Epidernmal sheets were

t rypseixab@mndnahml a2l Arrestsgpren dveposi<hl Hambadgdiyermoid
ntri Iﬁ% 15 KRS inhibits cell cycle
ep

%&P@é@ﬁggﬁ"?ﬂ‘eg oYo endent manner. U KRS

treat ment affects cell cycle distribution and induces
apoptdsiepial Snd MePodsnd MELBO cel | s. Expressi on of the

cyclins nhi bi t or n aft er

t%/ea %ﬁmq& K%KEB @ggﬁpl\%ergz |3&ﬁ%aﬁefgg|t ali]?onatal skin

esfdeennertﬂs priﬂéﬁ’nahthtg wefd trypsinized ahrk sinply e susgensions
%BQ%’ed"W @Q,gﬂnlf@qgﬁgn. mce with nel anoma B-16,

ter| al s’ an ods 25 The experinment was carried
out on 133 C57B/6 nal e-m ce. Metastasizing nelanom
B- 16 ARses/tér anspl anted to the right shin nuscle of

5 each %ﬁgl?ig}s cgﬁhig rfg%rré e@éfo‘ﬁrlnt$§o§v| G8Indent manner.

tran
gr oufngRwéeqrtme@tt a@ﬁeetﬁpc%gv@hﬁéﬁnbuwmnﬁdnétﬂ%sapoptosw in
A431 and ME180 cells.

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 CBE7B/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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of 0.05 m: 5 30 injections once in tw days. The
second group was given sterile physiological solution
to sinus venosus in the sane regine. Results The
study was showi ng that a day after the first
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" Exanpl e 13: Enhancerrent of macrophage tunouri ci dal
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act i Epbangemenit et imdcsoptiagentumerdricidal ytivity by U-
KR were mai ntai ned by brother/sister matings in the

| aboratory. The tunmour D1 DVBA/ 3 was routinely
transplanted in BALB/c by 25 s.c. injection. The

t unoldatéyéamod apgrhednt five days after inplantation.
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fter cut aneo | antation. Three rout
ofkiery Ds im0 PIMBATR WS aghtinel HanshiAnsoh B AL /e by
Bt igpetion.OTheatunaod Ischmet sppoerst fivd Haydaker impiantation.

in vivo treatment with U-KRS was initiated five days after
subcutaneous tumour implantation. Three routs of administration were
emplovyed, i.e., intravenous, intraperitonial and subcutaneous. All three
experimental groups, of at least 10 mice each, received 5.0u4U-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.
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30 experinmental groups, of at |least 10 m ce each,
received 5.0//U KRS in 0.15m of PBS. This dosage was
chosen based on prelimnary experinents. Results The
rate of tumour growth in treated mce was
significantly dimnished. 35 The m ce receiving U KRS
did not show any del eterious drug rel ated side
effects. 18- Exanple 14: In ytro effects of U KRS on
t he phenotype of normal human | ynphocytes Material s
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on human peri pheral bl ood nonocytes Material and

nmet hods 25 Peri pheral bl ood nononuclear cells. The
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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.




30 Results It was found that even a short period of
pre-treatnent of the cell with U KRS had a potent
synergic effect on PHA mitogenesis resulting in
significantly higher cell stinulation indices than
those of PHA al one. 35 Moreover it was found that a
short period of PHA treatnent of the cells is al nost
inperative for U-KRS to exer{gits mtogenic effects.
19- This study is showing a significant increase in
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significantly increased by the addition of ULKRS to
the ¢gllsediated lysis assay medium The results,

taken in conjuncti.on that KRS al so enh the 2 .
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of U-KRS observed in vivo is mediated by stimulating immune effector cell

cytolytic activity.

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

2B 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.
30 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/mi.

Results
U-KRS stimulates different subsets of the haematopoietic and
35 immunclogical systems. 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



Results U KRS stinulates different subsets of the
haemat opoi eti ¢ and 35 i mmunol ogi cal systens. In this
experiment reticulocytosis is induced as a possible

sign of stimulation of certain stemcells or of

general activation of the erythropoietic systemAs no
changes in the absolute | eucocyte counts -20- could be
dermonstrated, it may be postshated that by the action

of ULKRS only strong nodul ati ng properties, e.g., a

AL 1@ aé’moﬁ&tr%@ di H{8r BBtpossubest &ath&\pﬁﬁ@%{étlbﬁ of U-KRS

h mul h
5858 B RAELEE, P LR, Mrs

apopets ieppenahincthis expdrimerBxanpl e 18 I nhi bitory

ef f e@tl%l%‘é#@@n@%réﬁ@t@‘iﬂéf‘gﬁﬁéd getHegblakpBAshents was seen in
anti oval bum n

antib é eﬁ)onse in mce 10
5 Neitrer ing “%?ﬂjaH%?W6§s'”ﬁ?Q° bPF 5%ty of U-KRS to inhibit
oval bum n-i nduced sensitization was tested in BALB/c

and @r‘ﬁ%c mhﬁ}'ﬁ[ R} efilkt BrOgKR éﬁ%mnﬁmtmwwy and

into e mxture with antigen (oval bum n)
aﬁﬂ'oé{éfllh'@'ﬁﬂﬂg'%éf‘ﬂh?d‘/ [43RPBFE BUM%fe sensitization of
mce, reflected in [ower anti-OA | gE antibody 15

respw;t%flgpglnogi%certﬁ&;ﬁed anti gen-induced histam ne

i sol ated from peritoneal
cavi tlihes abifitys eafs M KBS dtoniinfbit Tonallymincindyped ) sepajtiggtion was

t'@@}'e%mn' IADE!Ht hivd qu @ralgjei C5GeHbJ) mnwammﬂs;wa warHduced

t.es n e 0ogous SSi M

R oo BuRacPdat WA Sl KO ANERLA R RGANE o)
tlhhrblteudhaésqmepxatled dfnmidee neflretadeindovyer ARG dgE gntibody

15 %gﬁﬁg,%e%@@euéa%ea oan&@@ﬁtmawc.téa ﬁﬂatarm% ﬂe%%sanﬁbrhomagﬁ cells

ral sed agai nst native
SERIRSRC O patonest SRATPR of feRUTEFD UGB LIPEREet BT U-KRS on
raactaraigsnictige dicESbbh!buB‘lﬂggé@A)t frat ablaMREEax:s was tested in

Q{e?ertorltfggatsﬁﬁ%ts%s gﬁalf@%é Q{Jgﬂﬂacaé (Péﬁ ?égdtgﬁ'lrﬁr?rats

roper eact vvlt ant1 - OA
anti bodies rai sed agai nst the native |IgE nol ecul es
20 EXanpieeuit9: Effect of treat ment with U-KRS on early
oSt eqpor.osi

30
e L3 fl?ﬁvy ap% éi a;?#%ga%%t;m g gﬁxﬁﬁ%ﬁﬁ JKRS had o
siﬂ@rgasedtamlrtvd@yrqaﬁw vsn‘tlx amin® AsI9E carftiheglias fae\%%i w}@'nst native

QARih §hiceird ﬂQé’&Qﬁn %&Mfad&sbfv‘eﬁoﬁﬁﬁt gells in heterologous PCA
Qggﬁén%t : teI Peguﬂs suggest W?% 6t|&{é pre—?rea{mentsglg ?ﬂg ma\y affect

25 its antigenic property and the ability to react with anti-OA IgE antibodies
ra_ised against the native [gE molecules.

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

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




the surgical operation. At the end of the long-term
treatment with U KRS 35 each rat was tested for the
strength of both huneri and sone paraneters of rat
femur were nmeasured. -21 - Results The results show
that the decrease in the nmechanical strength of the
humer al bones and sone changes in the fenur caused by
ovari ectony were prevented ?Y t he six-nonth treatnent
with UWKRS. 5 Exanple 20: Influence of U KRS
prepagalfon on influenza viruses and the bacteria
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_ W?‘q:gac%l}aoﬁ dofl dfdes 80Iﬁiﬁt ed macro organism This

ence I's exerte rough the stinulation of sone
el enents of the host imune systemdue to a secondary

dest rmgztghgnamj mBtdds organi snms or cells infected by
10 hesjp{}" Cr{;?n ﬂuR%og%F%%ﬁS ﬁbj{ﬁﬁég s%?]a,n @e% ggftﬁl%ld on 10-day-

act i res ec uenza Vi rus
I\Mdé‘rana‘immg‘}snet hods 25 Virus of A type, Port-Chal ners

1/ 73 gcibbit Yh&eridtichigsd o3 WAeMAEIEMN. matEfial hd Whe WBAIn 209P
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was confirnmed that U KRS has the harrperl ng action upon
15 the #eyalopment of the infective process. Exanpl e 22:
Action_of U KRS on effects, of |r adi g

Mat erlitld Sttt GesfiHBasteAXIFtRg)| @ rﬁ“&'é"t?“‘i’éfzﬁ‘@“%cﬂf U-KRS

Werephitation 3R the infected macro organism. This influence is exerted through
the stimulation of some elements of the host immune system due to a
secondary destruction of micro organisms or cells infected by these micro

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

Material and methods
25 Virus of A type, Port-Chalmers 1/73 culture, antigenic H3NZ2 variety.
The virus was injected at 1, 10 and 100 ElDgg per embryo., U-KRS was
dissolved de novo in Hanks solution.

Results .
30 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

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




Short-term whol e-body gamma-irradi ation of mce at
doses ranging from6.0Gy to 7.5Gy was perforned.
Long-termirradiation with the cumulative dose of
8.75 Gy was perforned using the CEGO device. U KRS was
adm nistered intraperitonially at doses of 0.1, 1.4
and 5 12ng/ kg body weight. Results The ability of
U-KRS to nodify the effects. gf _irradiation was studied
in CBA/J mice using the dosage of the drug fromO0.1

tO 125HB3-kdim vavmﬁ&m@ b @ga‘nwnﬁboﬁamdrncarfe#ﬁ&d tdtedoses ranging
I‘VIV rate ce by i rradiati s
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OUt CQJmRR@f wds @dnfis@Ped Th@trﬂ@érﬁoﬁiﬁl—foﬁed%eé e 0.1, 1.4 and
aﬁt st(#’d% H?Z" the finding that KRS is capabl e
e tef fects of irradiation when appl i ed
|n bot h 15 prophyl actic and curative regi nes. Exanple

23: HBfeaks of U KRS agai nst ionizing radiation
Materl al s and net hods Cll?rest carci norm col or ect al

adendd%r &b iRiynel U-kfts SBI'BQ BrEheRtfectsaplcireglation was studied in
atBAQL Ai@d nsinghe eldsa§é o€ the WrikRSopr 8pAtati2omg/Kthd)-KRS was
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ration rangi n e exposure
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15 'ﬂrﬂgﬁylkéﬁé Sﬁd%@ra%h}%%g irfkd.ferent sensitivities towards
U-KRS with an up to 100-fold higher reduction of

cl onogeni ¢ survival as conpared with human fi brobl asts
for ZEkhmpila28bdifians of 3-KBEAIgHBst .iorziobehdidtnnne
derivative, wherein the naturally occurring
chelidonine is present in a quaternated form
accofdaiagale Fndhaedigdéequent fornula (1), HO ON p

20 (1) 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 0.2¢G 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.

Results
U-KRS treatment resulted in differential time- and dose-dependent
reduction in clonogenic celi 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.




\"OR CH3 wherein as a fourth ligand RL to the

guaternary nitrogen a hydrogen or a nethyl or ethyl
residue is present, for use as a drug or medi canent.

2. The chelidonine derivative according to claiml in

wat er soluble form prefera gy_ as a salt with a

strong acid, nost preferably in the formof a
hydrochl ori de. 3. Use of the chelidonine derivative
cchmiged in claiml or 2 in the manufacture of a

phar maceuti cal conposition for the prophylaxis or
treatnment of a disease or bodily condition selected
fromthe group consisting of viral infection, cancer,

11 MmuAchelgoniaé dethesivel Wistam theRt B8] dcouding thaigbhind isaiékent in
radi ati on damage. 4. Use according to claim3, wherein
aighaterhiaseidsen dccosditeottiedsdbsedodnhrgalay, consi sting of

al l ergi es, osteoporosis, skin tumours, influenza virus

i nfections, rheumatic_ di seases, scars, postoperative
wounds, epilepsy an i

0 {)

wherein as a fourth ligand R1 to the quaternary nitrogen a hydrogen or a methyl or ethy!

residue is present, for use as a drug or medicament.

2. The chelidonine derivative according to claim 1 in water soluble form, preferably

as a salt with a strong acid, most preferably in the form of a hydrochloride.

3. Use of the chelidonine derivative claimed in claim 1 or 2 in the manufacture of a
pharmaceutical composition for the prophylaxis or treatment of a disease or bodily
condition selected from the group consisting of viral infection, cancer, immunological

dysfunction, metabolic dysfunction and radiation damage.

4, Use according to claim 3, wherein the disease is selected from the group
consisting of aliergies, osteoporosis, skin tumours, influenza virus infections, rheumatic

diseases, scars, postoperative wounds, epilepsy and multiple sclerosis.




