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30  reticulo-endothelial system and thereby remain in circulation for prolonged periods. The

doxorubicin encapsulated in these sterically stabilised liposomes suppresses the growth of
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doxor ubi ci (kf‘)%“ glﬁ \iya HEJB'“? ﬁ@b&&@ge{m&%ﬁm ﬁ;alco%?é@f%mc&a

and CS - Q&&ed,%c@ﬁﬂi@:ﬁfeﬁ&cﬂdd"w%‘ﬂﬁ B, pod@it if MdrethoMxoHibiddd cHofskivty [E.
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parti cul ar, he Dxi ZI C4, conpl ex, the conpound C4 cancel |l ed t he

anti -t umlﬁangift &5, suchyas doxarubicin,” and,to,introduce novel approaches to the treatment of

cancer.

Short summary of the invention

The present invention makes available new compounds and new combinations of compounds,

20 which, together with known cytotoxic or cytostatic pharmaceuticals, introduce improved
possibilities to combat cancer. Further, the present invention discloses a method of synthesis
of these compounds, and a modified- form of a cytostatic pharmaceutical compound;
doxorubicin. |

Description of the invention

25 It has been shown that the amount of lipoperoxides arise after the action of doxorubicin
(DXR) in the presence of docosahexaenoic acid and oxidants, in the human breast cancer cells
(line MDA-MB-231). This may endow tumour cells with metabolic characteristics that

4

decrease their propensity to survive the effects of doxorubicin. "
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I nhi bi ti onTH&R Rl ‘E&np@ %, L espectivel hou d be |,
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and 1: 1. 3, a%if degihes vaphmaybaﬂalgnwp,wiﬁéhhﬁier ctehﬁﬂgeDPﬁ%sg Bumn
8%, 25 40.3% 42, 6% 44. 2% and 41,1 tion

ﬁggglelet:/\e/e V. ‘;E‘E%Bﬁ‘gfesé’%@m‘/wm oF§P %prabicin’ qopid elmda@bxshydr@habm

"glég ?{qubrwmm&nM%WS 1 arﬁ%4%§% ro C#O%ép%%re of

i nhibition vﬁéﬂ@%mQ% vﬁj @@%&WWW%Q’DW reoBReg: chazgt;d fédctiohs!
ol ar rat i gaugdhdeh 0 1.5:1; 1.6:1; 1.7:1 and 1.8:1, the EAC growth
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nol ar ratigQs (C4: Wgﬁel to1.9:1; 2:1; 2.1:1 and 2.2 :1~, the EACgrovvth

i nhi bition 8&%" binarysomplszeschas. 2 %ecmwopahwfoe\tdmem

ratios CA:roupdyed méRbrm %‘Eﬁ 6 EA,C r QW
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DXRl C4a+Cinvewoneltey have ~ in part « been disclosed in fa-&vedﬁrpmnpp!mum-
20 590004 ited O Marair 16, 1999 '

* Retinoic acid derivatives: -
" 1. Ne(all-trans-retinoyl)-o-phospho-2-arninoethznol

la N-(IS-cxs-retmoyl}-o«-phospho-') aminoethanol:
2. N-(a]l-tmus-reunoyl)-o-yhospho-l.-senne

.25 22, N-(13~ms-reunoynoofphospho—L-senne

* 3. N~all-trans-retinoyl)-o-phospho-I-threonine
3a, N-(13-cm-rennoyl)-o-phospho—L-threomne
4. N-{all-wmns-reringyi)-o-phospho-L-tytosine SRR L
da N-(IS-ds—reunoyl}-o-phospho-L-tyromne
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, I indicate this. DXRI C4+C9 conpl exes: DXR- 3.5 ny/ kg of body wei gi% ﬂ@dZUU"-
4 - 8.15 nyl kg of body weight 20 At the nolar .ratios C4: C equal A ; EOPY
1:1:4; 1 ly@ggAsksd: 2- 3. the EAC growth inhibition was 61.8% 67.3% 62.5%
and 49.7% respéctively. At 'the nolar ratio C4:C9 equal to PCTIBY030Re EAC
growth inhibition with reference to the DXR group (positive.control) was
49.3% r D~/ C4+C1l3 conplexes: ;; 25 DXR- 3.5 ng/kg of body weight, and C4 -

8. 15 ngl kg i . "' 2 6.AU G 2003 WD 041d2832 8 ~ .
PGT| yB99/ Oég%ya%g%ta%@&mwvaagv?satios C4: C13 equal to 1:1.3; 1:1.6: 1:2 and-

1: 2.5, theSFANNgiraMdonbilRo-phbifiot2 Wasndethaddy 64. 6% 54.2% and 45.1 %
respectively. At the nolar ratios C4:.Cl3 equal to 1:1.3 and 1:1.6, the EAC
growt h i nhPbi tNvEchidomoyles-phesmbe-Lwétitee DXR group (positive control) was

47. 6% and 43. 8% ively, .5 {1 CA+Cl 7 conmpl exes: DXR- 3.5 ngl kg
of body wei g'ht ?“{aaﬁ%ﬁ@%‘ﬁsﬁ%%xﬁp&w‘g%@%ﬁy wei ght At the nolar ratios C4: C
17 equad t® 1:1\1;&4@1@0;1@},12@-%@%021,%@5 he EAC growth inhibition was 62. 9%

67.4% 60.3% and 51.8% resSpectively. At the nmolar ratio C4: C 17 equal to
| .4:1, the EAC growth inhibition with reference to the to DXR group

(positive 45..0% DXR/ C4a+C5 conpl exes: DXR - 3.5 ng/ kg of body
wei ght , angg%%é@%?%ﬁl‘gsg&%at%’ay wei ght. At the nolar ratios Cda :C5

equal to 12: 1;N-Hofdoskhexbefoyl->PHospho-2lamindethEAél growt h inhi bition was 64. 4%
72.4% 62.2% and _52.5% respectively. 15 At the nolar ratio C4a :C5 equal
to 1.6:1, the cgsarranpRhpopRhe-laiseTng ef er ence to the DXR group

(posi tjye gontgo %, [ {pventor has shown t hat
DXR/ ( CiA?+C4§' +CIE'> %%ﬁ%@%?ﬁ?%&(ﬁﬁ?%&gﬁ%&gwwm) conpl exes;
DXR/ ( CA+CARY: - {1C5decosabitSactay)-ophopphexiesydsiapl ay an anti-tumour effect. ' The

experinments for testing the anti-tunmour effect support. this 2o finding.
DXRI { C4+C4a) +C5 conpl exes: DXR -.3.5 ng%g of body weight C5 = 6.4 ngl kg of

body wei ghticelapéiitacnbs 48 &rivavees (CA+C4a): G5 equal to 1.2:1; 1. 671; 1.9:1
and 2.5:1 EAC growth inhibition wa.s 63.1% 71.6% 61.0% and 47. 3%
respect i veldy. N-eigosgpentagnovios-phygiios2 8@inosthhgod

.15 14. N- eicosapentaenoyl-o-phospho-L-serine
15. N- eicosapentaenoyl-o-phospho-L-threonine
16. N- eicosapentaenoyl-o-phospho-L-tyrosine

| Linoleic acid derivatives:
20 17. N-linolmioyl—o—phospho-z-a:ﬁinoethanol
18. N- linolenoyl-o-phospho-L-serine
19. N- linolenoyl-c-phospho-L-threonine
20. N- linolenoyl-o-phospho-L-tyrosine

25 In the following description and examples, the above compounds are referred to as Cl
" through C4, Cla - C4a, and C5 - C20. | '

A study of the anti-tumour effect of complexes bet-\;zeen doxorubicin (DXR) and any one of

the above compounds C1 - C4, Cla - C4a, and C5 - C20, as compared with DXR alone, was

' carried out using mice with EAC (Ehrlich ascitesrcarcindma). The extent of inhibition of EAC

30 growth in mice, achieved by the tested compounds, compared to DXR, was used for
evaluation of the anti-tumour activity of each'teste.d DXR /compdund_ écﬁhplex.



P~' 3" 1) B99102062 At the nolar ratios (C4+C4a):CS equal to i.6:1 C gro E
inh~."bition with reference to DXR group (positive control) was 5 &G 2003
DxR/ (CA+Cha~+( C5+C9+C 13) conpl exes: DXR - 3.5 ng/ kg of body wei ght

(C4+C4a) -warap2srg/ kg of body wei ght At téhe nol ar. ratios.
(CA+Caa) : (C5+C9+C13) equal to 1:1: 1:1.4: | :1.8 and 1:2.3 EAC Growm

i nhibition was 60.1% 68.3% 61.3% and 47.2% respectively. At the nolar
rati os (C4+C4a): (C5+C9+C 13) equal to 1:1.4 EAC growmh inhibition with

reference fichdd¥leyexpapiniepedist showvrs Gt el ontiiéx B BRRE lﬁﬂd@ﬂ
13+C 17) corrpl exes: DXR - }IS mg of. body wei ght C4+C4§;1 - aa)l (@
body wei ghtles Géa, %CM%’FO)@@ net lﬁmgnal)m hr:manﬁcdeﬂ;m thedDXRACAB

43 5% 1 eaponpichufie RO el e R b S oD nd v Rl

© to 101. 3 asamd (ihsignfiAGn(y emall) shmubitihg eRfwdncd oh SLAC @RSt B PR B GEDXR/CS

(positive control) was 45. 3% and 48.1 % respecti vel 20 I nvestigations of
the antd -t GemBlexeforzRauad ;S eaurelledtheaicBumpouseson Qf)lggCRCMCQ conpl exes, DXR
C4+Cl13 conpl exes, DXKR/ C4+Cl7 conpl exes, DXR/ C4a+C5 conpl exes al |l ow the

fol |l ow ng o, I or 13
or C 17) f?gﬁﬁ%&gﬁt ﬁvigﬁ and {:\@e@ s%&ng%é} %’%“8%@@&&%5 ‘;“ gﬁ'gﬁgn‘)g er
conpl exes withe@f DKR/@4 {(€44) with DGR DKRICH (dhge With (¢ 135 aﬁdl@mmd%}:ﬁﬁh c17
effects for, conpl exes within the |ntervals 1:2 - 1:1 and 1:1 - 2:1,

i mproved efiFRiaY aotEpmg g to the nore narrow intervals 1: 1.7 - I .1.3 :
and 1.3:1-1.7:1. The investigation of anti-tunour effects of

DXR/ ( CA+CAghe ehachedReASLSS ( ‘
DXRI ( C4+C4a) +( C5 +09+C13+€:1%ﬁ(§%%%§§§%t§3§5 gﬁ?f&g@ sn@gﬁ%&& doses were |

N or eol®r used: i s true for. conplexes, in ~ rich fxomtwo to six corrpounds
(4, 4a, ~, 9, 13, 17) participate in interactions with DXR "2 6 AU G

2003 W OOl AZ832 These results were obtai ned at- such
concentratpons %ﬂlﬁﬂ‘g# %ﬁﬁgﬁz (4, C4a, C5, (C9, C13, Cl17) which are
consi derably above their critical mcelle concentrations. A water-soluble

aromati ¢ cGApolihtimedgdf axly wieightr ubi cin could be in the formof micelle in
wat er solutions. The present inventor has surprisingly found t hat

S B R B N 3 L BB

Further, tihBibadd wheu®o%; Qts%('46(0%548.%,8?0.3“/&(%&&%1)'.

15 At the ﬁ:olar réﬁos C4:C5: equal to 1:2.5; 1:2.4; 1:2.3 and 1:2.2, the EAC growth inhibition
was 48.7%; 51.5%; 53.4% and 57.0%, respectively.

e

. AtthemolarratlosC4 Cs: equalto 1:2.1;1:2; 1: 1.9 and 1:1.8, the EAC growthmhibmonwas
58. 0%, 59.5%; 62 0% and 65.2%, respectwely

At the molar ratios C4:C5 equal to 1:1.7; 1:1.6; 1:1.5 and 1:1.4, the EAC growth inhibition
20 was 67.1%; 67.9%; 65.1% and 70.0 %, respectively.

At the molar ratios C4:CS5 equal to 1:13; 1:1.2; 1:1.1 and 1:1, the EAC _growthinhibitionlwas
69.4%; 66.7%; 62.5% and 65.2%, respectively.

It should be noted that, at the molar ratios C4-:C5 equal to 1:1.7; 1:1.6; 1:1.5; 1:1.4 and 1:1.3,
the EAC growth inhibition with reference to the DXR group (positive control) was 38.8%;
25 40.3%; 42.6%; 44.2% and 41.1%, respectively.

DXR- 3.5 mg/kg of body weight



m.celles is significantly higher then for doxorubicin alone in thg.ssmn@ 2003
concentrations. Thus, m xed mcelles consisting of an am de of th :

al I-:traps-ﬁ,%%' n@?i acid or/and an am de 0; ‘the 13-cis-retinoic acid with

O phospho- - é?( ne. (C4 or Cda; CA4+C4a)’ anides of 1o pol VFTRIUIAZLd
acids with O phosphoryi et hanolamne (CS or C9 or C13 , or Cl17; C5+C9;
CS+C13; CS+C 17; C9+C 13; C9+C 17, C 13+C 17; CS+C9+C 13; C5+C9+C 17; C5+C
| 3+C 17; +C 13+C,17; C9+C 13+C 1 ~7) and doxorubicin, display

ant i -tunnurcéasaétq'gﬂg{}(.gdﬁh%g?“fﬁ‘ d mcelles consisting of amde of the -
all-traps-retinoic acid or 13-cis-retinoic acid with O phospho-L-tyrosine
(C4 or Clap: taBiH6laPehiidsnEalay ahed RChd; W 1. ©b5;phoapher yl4etf hagot api Qx%\ﬁ@tgf’

or C9 or C 13 or C 17) and doxorubicin, di sp’lﬁ anti-tumour activity.” The
"~ inventor hihibjtenwae b2 Yedd aVocth. 2% A9 38 aal 6% Vh oespedtivelynt hesi s ani des of

retinoic acids and pol yunsaturated acids wi th hydroxyam no aci ds" and

ool o 1 608 B hfth BRSSP UL 75 64071 Pl S 2R L531 BRil
N-acyi - © plas PHOY2-TaII%ORL. 1anal 681 Haspdtivay. noyl - O phospho- L-tyr osi ne.

That met hod has the foll ow ng advantages in conparison with previous one -

the synthesis is ggr,fprmed inone step - the yield is high, reaching 90 %
- sinpl i fidéthavaolar matios £A:GY equal tpd 'zzlsllztlwedﬁi%wthfp'ﬁg&mwémhﬁenonwas

purified w J cgge# of B . AU G 2003 W00/42832 11 -

PCT/ | BQQ/_&%E%EGI%nnb %’gﬁ%?'&rﬁf’ﬁ?eﬁ%ﬂ ret hods: The. study of the
anti-tunmour effects of conpl exes between doxor-ubi cin and conpound 4 (C4) or
conpound 4At (tmplaraticsoGpalinatual (cCRB:19r2.40nh611nchdR.6.C9 }heoE A Comrpwtinihhibdtion
(C13) or 'S ONPO 7 17 s.conpar ed-t o doxorubi cin (DXR) was
carried outs$ ﬁgﬁ%é‘%"/{hﬁé‘&a, éﬁ?ég)é’irgg’a‘m@éﬁbéi noma (EAC). Random bred
albino mice of line ICR nale and female, fromown rearing were used in the
study. 1heAt damblaf raids Th:CHeqsl Bg 2735, 18:0¥2.98Gnki3: 1) the EAEY @dwai inhitidbwas
changes per_ hour, a tenperature of 19-21 C, relative humdity of 50-60% and

regul at ed P6-§¥es S6406:0%0-4% apd 5 3%mirespeativalie of |ight and darkness at 6 a.m

and- 6 p.m The mce were 1o kept in transparent polycarbonate cages with a

floor area Cx{&zd |l ] gﬁgy dqdigng.1 dhe i Sl 5+.had
free accesgg%gagg%et es %ﬁgrﬂg@tﬂfigﬁgﬁﬁgg r ﬁ%%?g’?ébp’v\%é%g’rl'gﬁd@oﬁ’m’
standard ftheding growtlyimhibition avithneedfarenck toi the IR gitwp (Hositivegedirdl) w4, 43.2%;
nont hs and I, weight of - 22 re randomy distributed in the
cont r ol an‘b‘{]%Sgérg/bﬁls%?’?{“gﬁ%é%irgsé’&‘“g‘fﬁ\f?rean wei ghts. The control and test
groups included 10 and 7 animals 15 correspondingly. The m ce of each group
vere i gentinf patichidr, Setd bF thec@ipeifidnts forRstiROBe HLKindt BBksts Af SRRICHHEIP
were identified by cage cards nmarked with the study date, group nunber,
nunber andcoRRRIeEs, tq%g/é-?ﬂ‘*@ﬁs@mﬁéx@s AR/ W@‘)mew,oﬁaéﬂﬂéﬂ-‘h CPIORieXET e
by i ntrapeghianegals i nocul ation of 02 M native ascites fluid or 0.5 ni
ascites flurd diluted by saline to 1:1 tomone or two aninmals with 20
intraperitoneally growing EAC on day 7. Ascites fluids contained nore 98%
of vi abl e DIB{F4E? romplayes:dig to trypan bl ue exclusion test For the each
study the suspension of EAC cells in sterile saline in concentration of 10

iable t ' d, } ti di,f | f it
i uid of o SLa ot AR G 08 SEEbRet Pl B onirof and

experinental groups were inoculated by intraperitoneai 25 injection of 2 x
106 EA®D ceht theimoluptatioe Ca:CDedtial ndl 16t 1¢ka4; 101.8 and 12K nEsEADgrowth tihibifion wabe

61.8%; 67.3%; 62.5% and 49.7%, respectively.

At the molar ratio C4:C9 equal to 1:1.4, the EAC growth inhibition with reference to the DXR
group (positive control) was 49.3%.

Wt

DXR/C4+C13 complexes:

25 DXR- 3.5 mg/kg of body weight, and C4 - 8.15 mg/kg of body weight.



study were carried out in lateral tail vein of mce once every ot %E gﬁgemm
three tines (day 2, 4 and 6) follow ng inocul ati on of EAC cells.

of -control group were injected by vehicle in volume of 2.5 m | kg of body

wei ght (50W006/438Rpuse of 20 g body wei gBt) intravenously { NBgELEYe2062
control). Qther group of animals (positive control) received water ,. 30
solution of DXR (in concentration of 1.4 ng/m) in the dose of 3.5 ngl kg of
body weight and in volune of 2.5 m/kg of body weight (70 p,g of DXR in 50
~.1 to noudé the mplar gatinsdyd:@dBs gqual to 118; dulc6;200 and 1625 48®3BA Logrowth inhibition

PC ~'/1B99/02 i ntraven I hg mice of test groups were injected

i nt ravenougllaf/ggé%g%rﬁf%%g%#d ﬁi@@@@gﬁm&% series of experinents);

conpl exes of D. XR/ C4+C9 (sone experinments); conplexes of DXR C4+C 13 (sone
exper i ment g} thecAplt AXESCHC1D6GLEST: 11T ahs QNES, XPEADERBWE inhEiion KB SeferRhcs
DXR/ C4a+CS (sonme experinents).- The mce of test groups s received. the DXR
(in conpl ekethy DXR group dpesitivsfcopirel)mpsidy . @h abd),@-gg(eil‘%ﬁcw.i n volume of 2.5
m / kg of body weight (corresponding to 70 ~g of DXRin 50 p,| to:-nouse of

20 g bogdy ~&oncentration of DXR 1,4 nglm . One series of

experi ment W?%gyﬁﬁ%ge&ef'o study the anti-tunmour effect of conpl exes of
DXR/ C4+C5. at constant content of C4 (8.15 ng/kg of body weight) but at

di fferent DXR-3Y m@fkg@Ebodly Welphitaind'Cl7 o 6@k of dody weightom 1:3 to 1:1. io
O her series of experinents was desito study the anti-tunmour effect of

conpl exes of DXR/ C4+CS at nst ant nt ent _of 6. 7kg. of body . wei ght)
but at di 1 g ROEREEHC 46T (AR f%fzgrbi-éfl;!zélt oy %ﬁf.le_éﬂ,engé@ggrﬁw HOBWRS,
3:1. Sol ut 9% 59496 G0BY 51QM,%@1EQI}QI n were injected strictly

partial “subc

i ntravenously as occasi ona ut aneous injection can lead to pain
reaction of animal, local irritant danmage, or ulceration and necrosis at

times. 15 Ahéherinolar wtiocC4O17 cagubl tac batdi, dke G |gsowrthi mhibition avdthsrefegense tafther
t he fipal tnent _wi.th the .test | exes on day 8. Ascites fluids were
rem)vegé,al c%’?‘ﬁgéﬁ"é‘aip‘}s}?é’%g%%w&é‘* % recorded, and abdom nal cavities
were washed by saline 6-7 tinmes and both fluids were pool ed. After

centri f ugaDXRYCaa+CHQOmplegesn for 10 min volumes of tunour cell pellet wer e
al so recorded. Nunber of viable tunour cells was counted by henocetoneter.

Means and dgrd erro or 20.each, gr S .wer al cul ated Conpari son of
t unour celﬁsﬂ{]ﬁgefmg&gf?gﬁ?‘{yo‘?’e‘ﬁﬁﬂafl @'ﬁ%&&é‘ﬁ/\%@m r‘Y‘?‘%@t'out usi ng
Student's t-test The influence of tested preparations on EAC growh

i nhi bi ti onAWEfe BYRE HEbed4RYCS Qb 12M ;np6A 0f Ul @id £8N id EACT@®twth inhibition
inhibition, % _x 100 Control The extent of inhibition of EAC growth.in

m ce, aff ewredd. A, IRd%: 622 %pahd2.5%, tespedivelyar ed to Dot, was used for

eval uation of anti-tunour activity of tested conplexes. ~x~anple 1.

A sati ;i u~Ro¥=a~ ect ~0f . I e .0)- .

i nocul flft edﬂ?n e?‘é‘b’@% ?égng)nea 1%%%%%@? t% %g é%%fl%%ﬁpéamg iﬁ‘f‘?‘#& 0 t%%
two days | BXR giodpypdditiveicontrolp masi4fj4ett ed i ntravenouslty (in the volunme, of
2.5 mMlkg of body weight) once every other day, three tinmes (day 2, 4 and

b). Mce of,control group received . yehicle, In R m .
recei ved DX¥ al FRERn  FHESH85e #53. g kg.thﬁ‘}i ceWQg%e4WAU%§BB§’
WO 0014283DXRY(C4#EAd)HBIOCOR06D) eorplexés; BXRAG4HI2a)00PH-E8-+01 3-HXRY) Ghmiplexies
-3.5 ng/kg,. G4 - 22.5 ng/kg). Two days later after the final treatment w.th

test conpl GKPRY A8 kTR §TEgt. plhecaperimentsdprtesting thepngintugpgur eifest sappert s |

nurrberzd/vasﬁﬁ&]%gt ed and the extent of inhibition of EAC growh in mce was
eval uat ed. ce of control group had (680.0 59.1) x 106 EAC cells in
abdom nal cavity. In the group receiving DXR al one, the nunmber of tunour

0 1 R e O SO " o

tunour cells was (787.2 141.8) x 10@5#6?4ﬁ§ﬁc§%boﬁgp%%ﬁthe DXRI C4 conpl ex
ver, conpo

did not display an anti-tunour action. More uhd 11 1o cancel ed
the anti-tunmour action of DXR and exerted insignificantly some stinulating

) kﬂf%fﬁgﬁ@@%@ﬁ%&d%@ﬂ% LS 5hE088, Y. NGARY 3! F 500 ohekben 1fRBHBA ©

was 63.1%; 71.6%; 61.0% and 47.3%, respectively.



M.ce I,CR of 20-22 g were inoculated intraperitoneally with 2 x 1062 %i ﬁﬁbe
EAC cell's. Starting two days later (day 2) mice were injected 2003
intraveno q Jéél the volune of 2.5 nB8l kg, of body 15 wei ght) once every

ot her day, "t *¥i'mes (day 2, 4 and 6). ce of- control groﬁf@'m@é@?o%d ,
vehicle. In the .group of DXR nice received DXR al one in the dose of 3.5

ng/ kg. M ce of test group received the DXR/C5 conplex (DXR - 3.5 nyl kg C5

i co wer o KA BEGBG 8 (CAFCEDEDEARHON D 1B Ch BORHOBRIRAT i Beroais do
count ed anm?gﬁt@ggu@ dnﬂjal qbatslﬁglt%gf EAC growmh in mce was 20

eval uat ed. ontr up had (680.0 59.1) x 106 EAC cells in
abdom nal caviity. In group vvlth DXR al one the nunber of tunour cells was

(510.9 52 nhi bi ti of 24,9 % <, 0.05, In mce
~of test gr M@WS&&SE@@%X%me “t%ﬁrﬁ’@/kg O@qusw%éé (635.6
| 22. 2 106 , > 0.05. 25 Thus, the DXR CS X

o (ool ot O ooitigh

anti-tunmour action. Mreover, C5 canceled thée anti -tum)ur a
2 6 BUG 2003 W00l 42832 14 ~ PCTI 1 B99/ 02062 Series of experinments for

testing of angi-t rmur ef Fect of DXR/ C4+C5 conpl ex DXR - 3 J [ kg of
body wei ghtt moagrqtms (ﬁﬁl"%@a)o(p%gg?%}% ?t‘dl 1§ 1l'r‘bl L1.8rand, b’g%&éarq%m
1:3 to 1:1,5¥ ol tS-4o ly78b4 R/ CA+CS conpl exes, the
C4: C5 nol ar ratl o“%g%gél/ﬁ%gg@ﬁa %)3@55179[,%9%?& 'g8; 1:2.? and 1: 2.6 ICR

“mice wei ghitnthe2Bolae rgwwe(r@-ﬂ@a):((ﬂfa&@i-@lﬂt) reauel t¢ dnbdl EAOnigtdwth iohibifon with
vi abl e . I 1s days |l ater 2), the mce were injected
i ntrave u§F§rWE°§Bg£\%‘?‘8’n@° gve ' Wﬁb‘géjg%z 5 m/kg body weight) once

every other day, three tines (day 2, 4 and 6): Mce of control group
received onlé vehicle. In the gr oup of DXR m ce received DXR alone 10 in

the dose ofPBRECHHI4aHANHES+C16+ClLTyeomplexas: gr JoFRr 8 metrerafdogxmyeht-C5
conpl ex (C4:C 15 nolar ratio was equal to 1:3) f t
received the DXR/ C4+C5 conplex (C4:C5 nol ar ratq %&%%'ﬁgﬁﬁgggf@%)‘&%ﬁce
of third test group received the DXR/ CA+C5 conplex (CA+C5 nolar rati o was
equal to 1: Z'g M ce of fourth test oup. recei ved the D~/ C4+CS co

&

(Ca: C5 1801 At tha el iatosdsiiiCAS (GHLICLRGLTS eﬁ‘ﬁa]ftpf]th%és]t Sl Gapdiins Bac
d t | 0 | | t 1: T
e Y ater a?ter'mﬁ“g?.wﬁ%@tf‘éﬁﬂ’%ﬁt%Wf?"hﬁ?ﬁé%{"%iﬁ R L e

killed by cervical dislocation on day 8. Tunour cell nunber was counted and

control gr dpaoibsos DL RUCR T e Rdohd e (YA BT gpwen
group wth Lﬁgbmoﬁ)mﬁjeﬁ%cé @Dy‘g‘%ﬁ% oslti’UE[HéhtI'SgH/a% A5, (o 4821 % F&p&ivly.

106 and EAC growt h inhibition % p<00 In mce of first test

group the nunber. of tumour cells was (361. 98.5) x 106 and EAC gro '
i nhi bi 2P on IBYestigatigns;, ofythe @ntisumpyr ts @f BXRInG4HHESt cgmplax e&hﬁ%ﬁ’dnﬁér‘c&

tunour cel |.§ ﬁ%ﬁc EB&,%&E & SR P

< 0.05. In m??éie{, |rd4"'tagts3?égr%é’g§t er o& gﬂlrer%%gr’gcel ngj_vx%é’s1 z%iﬁ%
t 10. 1. 2) rallt@hafotlo@mgredfcipsiont h i nhi bition of 46.0 % p < 0.05. In mce
of fourth test group the nunber of tumour cells was (340.8 t 104.7) x 106

the nunber St Do ebet Fatige) S5 € Doy o ST Repe ko e Hon? 118
i nhi bi ti on 30f, the aﬂh%m&lr%&oﬁ&oxﬂﬂléb&s édeeefiid cﬁet&mfrDm Iayddey THe feX(Rs Ghewh
conpl exes at various C4A~C5 nolar rati os from3o 1:3.0 to 1:2.6 exceeds the

ef fect 26f BSignifigaghetiects for gomplexepwithiy theinteeads 12 - lﬁc@d B@m@zbaztbeaaweé

pei no-equeFo0 HsRobfE e BRCAR QARG GEy, I TN 12

i nocul ated intraperitoneally with 2 x 106 viabl e EAC cells. Startlng . two
days | ater (day 2) mce were injected intravenously (in the volunme of 2.5

m / kg bod wei, qQnce eyery .ot her da three ti ay. 2 and 6).
Mcegof c)(;_ “8’ PRcef oe/n\t)le‘?ﬂ'”@% m%e%oﬁ%ﬁ#tésre% S
DXR al one IM@M@&@@% %@@w 28, 195@?(54%45%%@5@%% @6mbiages

DXR/ C4+C5 conplex (CA: nmol ar at| “was equal to 17 2 ce o vonpl
t est gBdup comitm \hid conduSixE Clar@sverpitpiserué Gér CoOmMbdxEs, mtw?mcmaﬁ’omqtml tq @ix

L2 ) Dbl ! £, 18] PSS Sk SRl W g P! X (O S




|0 equal to 1:2.3). Mce of fourth test group received the DXR C4+CS
conpleX (C4:C5 nolar ratio was equal to | :2.2). Two days |ater afd &r NUe2003
final treatment with the test conplexes mce were killed by cervi cal

di sl ocat i oMO®A/428ay 8. Tunour cell nunber Mas counted and thec)isenioaf
inhibition of EAC growh in mce was eval uated. Mce of control group had
(935.1t 107.8) x 106 EAC cells in abdom nal cavity. In group with 1-5 DXR
al one the nunber of tumour cells was (548.5 81.7} x 106 and EAC growth

i nhi bi ti onTaésedtbslltsYwere cbtlin@@ at Isiclrcsgceptrafionssif dovet cgnpoynds (@4,nChah &5, @9,
tumour cells was (479.4 103.8) x 106 and EAC growth inhibition of 48.7 %
b < 0. 01, (Gi3nCLD which sescasidembly Aoays 1beie CHUGHEHCIE OTFIIRISI | s was
(453.7 + 125.1 } x | 06 and EAC growh inhibition of 51.5 % p < 0.02. In
m ce of thiyg 0, S, ' b
and 20 EAC g SRR pEIeBrable OBREAY Ypch SRRl e RS fhe fom it Bloclle 19
grﬁug t he ma}lc:ﬂ?esolﬁﬁoﬁsun“ﬁhﬁ Mredens imenh to# ORasO stirpfidifigly) faurid) Gmai}qcﬁomm)w gino\it ha
inhibition of 57.0 % p < 0,01, Thus,_ anti-tupour _ actiyity of DXR/ CA+

conpl exés SPNGFRFRRATSINGVa) ofcd-&ang/mlifogas miy miceples; with *Li“f’?."‘éele%?l:"é@t’l%d%?(ﬁé"

ef fect of ORQ. (: %/ . oH ]
Exanpl e 5. E’eég’nt&?’- F&ghg&p é%()?%gd%g’%@%%t g’(%g%%ﬁp e?@%ﬁ%%ﬁ%r
rati os bei ndcellsid sigmifitantR. higher then¥or Soxombidin alon8 ihkhessainERondengH@2. g wer e
i nocul ated intraperitoneally with 2 x 106 viable EAC cells. Starting two
days later (day .2) . m.ce were .njected intr nousl| in the.volune of .2.5
T kg Body THOeapishd Tieiiel otustie ok 81 s ot ol dnieeholegpid Sugpln mite 3t
Mce of comer QB-coH-RuiRoIcc @aBidY SHth ahiphbsbholI-tyr38ind) ! @40 0°f CHXRCHHC8a)| eEfEsCdf
DXR al one in the dose of 3.5 rTg/kg. M'ce of first test I‘O;\J/E recei ved the
DXRICA4CS pelyphsasurgied: acidsywithr Orphosphorpiethagelamines(dS 2.r999 o\CE2 BfClTe EriE9;

test group hV , + ' 4 . i S .
173). "M co B ean aehh ol TR I TR B SRR SRR
rati o was €guall3+017,0C5+ C9ECI3+CW ramdadoxioaubidii disidy gitbtmoueaativitgd t he
DXR/ C4+C5 conplex (C4:C5 nolar ratio was equal to 1:1.8). Two days |l ater

after the final treatmept wth the _test c | exes mce.were killed by. .
ervi cal o RBCRAeG S Re o ing 05 grode b R alhseRs REPOLD H 8t 1 i ecid
extent of iy bDIﬁHEQ%HH-L%sHeOWEdE?' B M G4x) Wagmigual atupigie  &fid Centhr 0b-
group had (8b2.47t 125.0) " x 106 C calls in abdomnal cavity. |In group

wi t h 135 DXpghespborylethanchaminer (G ot (Cfbor G b Chdk apd! soxgrubicirg Higfayx anmhBmons
EAC growth inhjbition of 47.2 % p < 0.05. In mce of first test group the
nunber of £XHBEr cel s was (361.8 79.4) x 106 and EAC growt h inhibition of
58.0 % p < 0.01. In nice of second test group the number of tunour cells
was (349: 3Theanventor BASprmibuBACiescobed a tiivdrsdlimethod of Syhthesis pmided. dflretihaic

106 and 208 e S oRSHIFAABIEE Siids s, iy drpmmiace s and. SeROlhine oEirEmite
t est i
est gr °“ppg?ﬁh§t§’%‘§ﬁ%sg%m"ﬂ‘gﬁegﬁ%§ﬁé B i Ofventdr Beciddes a&ﬁo@aﬁsyfﬁﬁﬁus of

growt h inh % anti-tunopur activity o
DXR/ C4£CS theniNtaexle®-phiosplz-R carsnath@iol motl dhe Nattineyl4Q-phespho-Lityrasine. : 1. 8
exceeds the effect of DXR al one: Ezanple 6. The anti-tngnour effect of

D~-R/ C4+C5 [ : | ' i [ : 1:1.7;1:L6;
1:1.5 and 1: %@@Sihﬁ %%cfgﬂ?@o@f%{aggg c\%él é%o%?gﬁ?gfegﬁsg ?aperi tonealLl y
with 2 x 106 viable EAC cells. Starting two days later (day 2) mce were

i nj ect ed i ntthewpamiesid i petforthée inohasepof 2.5 m / kg body wei ght) once every
ot her day, three tines (day 2, 4 and 6). Mce of control group received
vehicle. In;the gro of R m.ce received DXR alone in the dose of 3.5

my/ ko: M céﬁ&ﬂ‘yl?larl SP%‘O gg'Poﬁp recei ved the DYR/ C4+C5 conpl ex (C4:C5
nolar ratio was equal to 1:1.7). Mce of 2 6 AUG 2003
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conplex (C4:C5 nolar ratio was equal to 1. | .C-). Mce of third

recei ved CA+C5 conplex (C4:C5 l.ar rati o was equal _to |:
of fourth\'{)égg%j%up recei ved the DXR/Cngg lcs conplex (c4: 5 FGF"&W%‘O&? 20 was

equal to 1: | Two days later after the final treatment with the .test
conpl exes m ce vvere 5 killed by .cervical dislocation on day 8. ~unowr cell
nunber was , counted and the extent of ynhl b:lti on of EAC growth.in mice was
eval uated. M ce of ceontrol group had ( 76.7) x 106 EAC cells in
abdom nal cavity. In group with DXR al one the nunber of tumour cells was _
{419.0 53hAlerilshl® nmebdsAC growt h inhibition of 46.2 % p < 0.002. In mce
of first test group the nunber of tunour ceIIs was (256.3 t 54.1 ) 1o x 106
and EAC growth inhibition "of 67.1 % p < ~ 0.001, and with reference to

" 'DXR group Thowndy ofdhe ani-ranour effesty o6 epmplenes batveemdesorahiciy angd compounpdys(C4)n

106 and SAE GPERER HIHP A forbiotad sy o SBio R S Tk compluy 1PCC1B) of |
DXR gr gup édﬁgﬁiuhﬂ YE (CPT)tas @bpiddtd ﬂmmbiMM) was odrridd oﬁt %omipe witf. Bh’ioth n
m ce of "thi test group the nunber of tunour cells was (240.7 61,8) x 106

and 15 EAGsgitessarrinoms GiAC) Rapdorgdred ak]om@ maicg of bme IGR qmaje;3ad female cfier oy

oo of | dRiRe keGP 8 pha Mhetoitl br AR hbdifly s Sl fith ol

1 06 and EA[S ¢Hagpésipet Bbiirpa tengprrarre 4F.10-2% Cp relafivéRimidirych{\§0t60% aicbregumdt 0

Thus " e tehidey o G Cé’nﬁ%%v?) Chspesrot Saht B i Bl B egt % G Thy Ticksores
mol-ar f@t'@hggﬁ@ lcaﬂwo#xﬂe%a%m%ﬁ?fﬁ%@?a&ﬂ%f@b@ emP c@.itm@ﬁg RRe8d

Exampl e 7 ur ef ~conpl eaes, the C4:C5 nol ar
ratios belsagldaspm&dmg Thel@jmals bad freg agcess tocloptilestwith damestiz galipodriging tapr e

i nocul ated |ntr er th 2 x 106 el | t t
days | at or "HEEGHDS sipdme aelng o i ie AR R G R Re g e SOy
n / kg bodyanaiimw qhﬁaxgmqu 9everyweidtandsaly. distHbeed in tHRscofttalyand test gbous,6) -
M ce of control group received vehicle. In the group of DXR nice received

DXR al one §tandapdised byenesn mexshtarg’rh@gconmw%ﬂestmm%ns mekﬂ%?%@?é@éwsed t he

DXR/ C4+C5 free

t est gr oug I‘ECél ve% @h?éfd%% Weﬁqti@f’ﬂ%b#o ggi)ﬁfaet%ll%grv]\%s equ ;gto

rlrb I1 2) . M with ahintaly dflcbaﬂegﬁoug mlde;iﬁﬁﬁi/byl cigfeecfafaﬁﬁh f]ﬂced:&nﬂnhphmdy dae, gﬁgp ]
ar ratio s equal to 30 1:1.1 ce o ourth test group received the

DXR/ C4+CS @%‘é@#@.,@smfﬁc%-ms equal to 1:1 ). Two days later

after the final treatnent with the test conplexes mce were killed 2 6

AUG 2003 WROLAZBHEAS viks brb eﬁ%ﬁ@éR%ce 8% \thtaHerifb idaPRBEhlAor06f 012 Ynl Bative

Tumour cell nunber was counte he extéent of inhibition of EAC glrovvth
in mece waascmsaﬂmdtogons whicascisés ﬂmdt dmte@rbwmhnado (17b3tem opg og)twe apggals A

col 12 40 R 0kal i ED R YRy M0 e B B b o
0.02. In neeie aﬁéorrilgxé hybﬂsblug Eﬁuﬁslbheesnwdaene afchtsumnhe m;ieasxmef&o;zceﬂs in

54.3) x 106 and EAC rowth i, nhi of 69.4 % 001, . and
r ef e% ence ¥ B)? gnqeﬁggii‘qu ‘?/fgi SF")m‘Eﬂée VYP%H‘{?R%‘H‘PC?R“\Q@}C cppdifiogs

p < 0.05. Hms s%cﬁ@ﬁﬁ&&e"b@&ﬁn%&%ﬂd&? ddyunber of tunmour cells was
(264.1 87.6) x 106 and EAC growth intn' bition of 66.7 % p < . 0.001. In

mce of third. test group the nunber of tunour cells was (297.7 L 94.3) x
106 and 10The maics gfoomch Pont!l ind enpaimenals gaupp Wers atqdn by mtréﬁeréwml

fourth, test oup ~0f t nour (

EAC gr%sv~r B?t’f 2)?1 g‘m%enf 8f@%nﬁﬁﬁ’?§y @Z}??‘gw{e&rzrgsu?ﬁ%cé }]Ié\zl y of

DXR/ CA+C5 ﬁ%@h@i@&ﬁn@éd fitlih w&ap&u%mfaﬁcé BhdeOsvely @thet ddy,Ihie times (dxy Bpds

the effect of DXR alone. Series of exQerinents for testing of anti-tunp dJ%y
4

ef fect of Wb ghllowing ipeayation @(ﬁAC Fells. (Eharipiee of onell grangi E{ﬁ{e ingegte
T’ o0 7F e “Ervplimn e TR, ob a3 NPlehEisd (1 Toripbed? of b e el
bei ng equainiraPenbudly (hedative dodtrdl). Thhér grddp lofdantmals (positive cgntrol) received water
30  solution of DXR (in concentration of 1.4 mg/ml) in the dose of 3.5 mgfkg of body weight and
in volume of 2.5 ml/kg of body weight (70 pg of DXR in 50 pl to mouse of 20 g body weight)
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Mce I.CR of 20-22 g were inoculated intraperitoneally with 2 x 106 vi ableé
EAC cells. Starting 24 two days later (day 2) mice were injected 2 6 AUG 2003
i ntr avenousl i'n the volunme of 2.5 mJkg body weight) once every other day,
three ti ne‘é"‘%/@g?&’@,A and 6). Mce of conmtZol group. receivedTusdi/mbe |n
the group of DXR mice received DXR alone in the dose of 3.5 ng/kg. Mce of
first test group received the DXR/ C4+C5 conplex (C4:C5 nolar ratio was

equal to 1:1). Mce of second test group received the DXRI C4+CS conply
(C4: C5 nol drtrevanpesiiadhegmide tof testl gtyups2weld injeaiéd tintravenvesly by complexes of

recei ved t + compl e C4:..C5 lar rati.o 0 1.2:1).. Mce
of fi)\ljrt h g%ﬁ%@&%ﬁéd’)ﬁ%@e '+@%%?{5|°§W@%@§PH’F ?‘fé’ﬁ)’@e%é%
equal to 1.3uplexeM 68 WKRIGCS£dN 3 %émgr%ﬁédhﬁﬁﬁb;v%gmgf&e@ﬁft b§&w@5+§mqssaae
(C4:C5 nolar ratio was equal to 1.4:1 ). Two days later after the fina

‘treat nent - \GEPEAIMARS), coompienes| o BXRiCde+CH (some rexperitnkmis). Ehecmioei efitest groups
di sl i NN d th t ent f
ni b1 1 Pon tetpe DR mgigsee) B BRCARsA T 29 00k o ity b 6B vilims s
19 ~ 1'.CT/ wBS183AF Dol Geight &eﬂieéﬁndﬁfgﬁtHgQ Fyhgﬂgf D& i 50 ﬁ%@boﬁ?elé’zﬁznﬁr%ody

cells in abdom nal cavity. In group wt al one the nunber o
cells was (Wrdght} cogensption ¢ODXd 4HAE/ml Onk lserieshuflexpérimemnd wdHdekightatep) 1< study

0.001. 1| i ~of fi t est t ft |1 258. 3

209 x 00 Fr o Hitet TP i Lo A5 5 constoms Sopsent o 4 RlS ke of

second t estbogy Mepott)Tbuttut AirFReAt QintdidBPWS Gith bHINAEH6 %ﬁf’cﬁ,_-va%rlného&a 196, 1.
1.6 0.002. In Rird test group the

FAC ~owth inlu'bition of 61.6 % p < 0.( m ce of thi
nunber 18f Qtherserige of sxpaaknems was degigaated tx stady thenahtEadiagr effett dfnioiplexes of

of 66.2 % ' i,C fouth test t he er ..of tunour
cell's was %/(%*Q%atfk)E X tfggpégtgﬁgsﬁéxg%sﬁﬁglgfthﬁgpﬁw Stfdlgﬁr%yﬁ}?;“%?}‘t of
0.00 i, an€4 withniolarahtio €40€5, wariiR eI (ORPOEI Solitiom @ complex&Maddiokeiibitin
inhibition_of 43.2 % p . <.0.05. Ir] 10 mce of fifth test group the number
of tunour 3’&?%“1962%‘{%?8“%@92?536 ag (pscagrnal-partigh sylcytapegiisipieron e kpad &
% p < 0.084in rafdio dranineh b dRR Y () ' EAC growt h
i nhi biti ongof 44 1 &;f p < %68% Ihus, a t%&;ﬁ&&%&&i&ﬁ%ﬂﬁ%&?g% C4+CS
conpl exes at various C4:C5 nolar ratios from1:1 to 1.4:1 exceeds the

ef fect 1bf DRRmice wsre Kiledbanerdcal dislBbatioartvo-dayy taberr afef tlecfinad fremnCaiBhe

conpl exes, .t. : I ratiog heing equal ,to,15:1; 1.6:1;1.7:1 and
TN oo FLESmpiess ontay ¥ A Bied Buudk et oo sOH e b Pl et
vi abl e EACan@labdomiShbédvitieg wire Washed [o3isalind 8aVtimes M BotWaTds WeRCIREd, After
i ntravenous in.the volume of 2.5 nf/kg body wei ght) once every ot her

|

day, three® aieppt 200¢r.gam. Hor. 10vmie velumss of remowr eddhpellst sveye alse gecorded.
hicle. | 1 ' t e i f

ol kg, M oSt P Sl ol d GBI 5 B Rt ekl 3B iR for

Id

ol 712;4 tZQ(a:tS i gaﬂhag‘ol Epﬁ(J&I?:et c;_anldxﬂ?tedJ Cpmphiisan @ﬁ‘tuﬁﬁleﬂlaell h&g&bcﬂ?ﬂtﬂ&ﬁob@ﬂ# V&g gi:dg@s _
D~t +CS conpl ex : r ratio s .equal tqQ 1.6;1 ). Mce of thir
test group“re e Y Wé%%%%t'%ﬁﬁé%“ﬁ@.c@? fesited PreRRREONRN EAGasropth
1.7:1). Nﬁﬁ%ﬁgﬁnwwﬂuﬁt@&by%@m&&%ﬁﬁy@mﬁ he DXR/ C4+CS conplex (C4: C5
nolar ratio was 25 equal to 1.8:1 ). Two days later after the final
treatment with the test conplexes mce were killed by cervical dislocation
on day 8. Tunour cell . nunber w&sngelmiledt and the extent of inhibition of
EAC growth in m ce withikitien, Paret—m-ce—of—col0r ol group had (953.5 167.3)
X 106 BAC cells in abdoninal cavityontml group with DXR al one the nunber of
t umour cel The watent(ofighibiticBfPAL gtOGtirintnicdGifgtedby thetesiirepanticB cofpéftd4o
% p < O.OB%Sﬂ’n nmce -%{gfirst. test group the nunper of tunour cells was
(239. 3 93U&F- a5 4sch\{Gs ey plyatiorr hantiraumous getivity ofieredsunleses106 and EAC
growm h inhibition of 74.9 % p < 0.002, and with reference to DXR group,
(posi tive Eomiptd 3. SACcEHOYE RefcBINDXRACY mpikx? % P < 0.05. In m ce of
second test group the nunber of tunour cells was {208.4 89.0) x 106 and
EAC growt h inhjbition of 78.1 % p < 0.002, and with reference to D~ group
(posi ti ve Mask IG pf 222 grwevetingeitiatad intuperiondilywith 2% 19° vidblcOBAC] asllsi Starting
third {estay 8&@ 151!3? (&%erhic%fw r%%%{:teﬁ%tlmsvex\{\&ssb‘ 8151 7the1voh7n(151'e_;8o)f 2 %ﬂﬁcgaoq’doody

weight) once every other day, three times (day 2, 4 and 6). Mice of control group received
vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of test




EAC growth inhibition of 74.1 ~ % p < 0.002, and with reference_to DXR
group (positive control) EAC growth. inhibition of 49.8 % p < 02d5.AUMGZ003
m ce of fog;ot&, est group the nunber of tunmour cells was (320.4 120.6) x
106 and EAC gro inhibition of 66.4 % P < 0.01. Thus, th&AABYYRour |
activity of DXR/ C4+C5 conpl exes at. vaxious C4:C5 nolar ratios fromto
1.5:1 to 1.8:1 exceeds the effect of DXR al one. Ezanple 10. The anti-tunour

ef fect of |DXlal C4+ conpl exes . ar _.ratdi,os in gdal o

T 7T o 1 BEOUR repei the GUPIRE CEDREACHIOIR 25 PR S g T Ro dhfl later
 ntraper! tongdlhe ikl eatndnt vifh sPRISHIE miEO b LifRiay badichVBisidaationl ol & 8.
(day 2) mce were injected intravenously (in the volume of 2.5 | kg of

body 15 wei Dirhpurocatemeuberywad bemtefiagnd ther extent iofrishiltitiery of EAC grawth)in mhikce avasf
control group_ received vehicle. In the group of DXR m ce received DXR al one

in the dose®®uatd ny/kg. Mce of first test group received the DXR C4+C5
conplex (C4:C5 nolar ratio was equal to 1.9:1). Mce of second-test group

recei ved t hep: DIXEY : 6 EAL QUGS atibdhalt @vidy. th thdvkfoR
of thi r§ tre)glf1 gr o%ﬁrgg?cé’?\g?ég?ﬁggﬁ%%%cgbc% ex (C4:C5 nol ay%ati o] Wasp
equal to 20reReikink DXRMI6w, e fatbérhoftranbugeels was ¢5H.9 252 Nex IRRIGEATSgrowth

conplex (C4;C5 nmolar ratio was equal to 2.2:1 ). Two_days later after th
final treatishitition 2h9t%eptedi05: dnpries & the €8 HRYR: r%FMDegdtsb&yD&ég(foE%lPPsz the

di sl ocation_on, day,8. Tunpur ¢ 6C and the extent of

i nhi bi tion %‘anlﬁ&e\%%%rﬁgﬁﬁwﬁf&é%%%qgg‘g?:ﬁ edsgﬁg@% of control group had
(924.6 145.2) x 106 EAC cells in abdominal cavity. In group with 25 DXR
al one the nuRREHMODXRICE Wonfpdd 8idwidé displil. 4h dntilfdinody aotich) BMeradlvek,Antoond 111
inhibition of 48.0 % p < 0.01. In mice_of fjrst t Sn;s'i%riﬁu%the nurrberk&‘
t umour o3| engelsd { the panti-tuyaour) agtiono gF INERERRS FXERE Fantlyn SQrRe gEmplafing
~p < 0.01. ] & c ; our cells was
(353.2 74. u)%ﬁ%gogogﬁgeg&%ﬁlgxﬁﬁc %ﬁ%}%ﬁﬁ%}ﬁgyo : {é‘i@%ng}?[rg < 0.01. In mce
of third test group the nunber of tunour cells was (340.3 86.8) x 106 and
30 EAC gr owExamphe biAntbtumbpussffectwf DXR/CH emplex nice of fourth test group
the nunber of tunmour cells was (388.3 91.6) x 106 and EAC growth

i nhibition pf. 9 < 0 0l . . 4 . : i
e | B9/ 020KSF ket 2083 Bt Snarmiste nlbperepiily WA €10 sl pAC el Staring
various CA: o G®fsdatef §ddy0s) thicerwdre Hijécted itradedousiydiretis vohemedf 265tmidig ebdody
al one. Exanple_11. The anti-tunmour effect of DXR gA+ .conpl exes, the C4:%5
mol ar r &% i oWeighDrRpceqvsTy ethepday, threo tumes. (dgy 3, f 254 §)-2 .a%%ﬁegg’f%ﬂ Tggeve

20-22 g wer seﬂéagptﬁ]' tg‘% .glfou%,g@;ffyﬁsgg%é’%@iv'ea ot Biofe i hOGoxd &1 & nfefi. Bkb BF test

Starting two days mce were I njected 1 ntravenously °(| n the -
vol une of 2gmupirbkgivaf thedIXRWES ghmplaxn@XR ve3.5 mg/kgr Coayl2 myks) Tweedays datgr
2, 4 and 6):_Mcce of control oup received vehigchle,.ln the :

mce receiv e’ﬂ&?%ﬁé‘ﬁjoﬁ"eat’inﬁmt?{gf‘d‘fﬁg@ Ie%‘%mﬁé”/eﬁegﬁhﬁﬁ Ry cgrvigl giss?&@%%{'oé)r S
recei ved t heu¥h C4t EBmbefWas kolitéd @Rd ThY aftertadf ifhibRpn SFUBACt groRitBinljniceMves
of to second test group received the DXR/ C4+C5 conplex (C4:C5 nolar ratio
was equal tevaluated.) M ce of third test group received the DXR/ C4+C5
conplex (C4:C5 nolar ratio was equal to 2.5:1). Mce of fourth test group

received tNRGREGE SCRHGP of IR 6868 450 1Px 30 ERE! QIVELatRiHAhal(Byify. G froup vt

days later a tnent the test conpl exes mce were

killed by COXR aRnetheh@aBéd Enuaidus allsSwasTG09r+ SEH) x N0Tred EALS growtin tnhdbition
the extent of 15 inhibition of EAC growth in mce was evaluated. =<' Mce
of control gf8hP %hap<(B85 s micg of trpt growp avithAPXRATS @mmeé&%whﬁf of ey cefly
group with DXR n er. .o unmour cells was (525.2 104.5) x 106
and EAC grchaﬁ( ?%iI??%PIXWBg?S&Q}Q‘ p < 0.05--In mce of first test group
t he nunber of tumour cells was (381.4 64.8) x 10.6 and EAC grow h :

i nhi bi t hon ghu§IEDKUR/ES5Eothpldk didmotiplagfan a8t antotrestiogMureoyér C3 Gameidsisthe
of tunour cells was (354.2__78.1) x 106 and.EAC growt h inhibition of 58.7
% p < 0.01antHuRpeacEpn OhiPR+t est group the nunber of tunour cells was
(371.4 t 136.5) x 106 and EAC growth inhibition of 56.7 % p < 0.02. In
mce of fourth test group the nunber of tunour cells was (363.7 158.4) x
106 , inhibition of EAC growmh was 57.6 % p < 0.05. Thus, the anti-tunour
activity of DXR/ C4+C5 conpl exes at various C4:C5 nolar ratios $om 25 2.3:1
to 2.6: | exceeds the effect of DXR al one. Exanple 12. The anti-tunoux
effect of D~3/C4+C5 conpl.exes, the C4:C5 nolar ratios being equal to 2,7:1;
2.5:1; 2,9:1 and 3:1 Mce ICR of 20-22 g were inocul ated intraperitoneally
with 2 x 106 viab'le EAC cells. Starting two days later (day 2) mce were
injected intravenously (in the volunme of 2.5 mJkg of body 30 weight) once
every other day, three tines (day 2, 4 and 6). Mce of control group
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WO 00/42832 22 PCT/iB99/ 02062 vehicle. In the croup of DXR m ce rﬁ:gi Xﬁg ﬁ
alone in the dose of 3.5 ng/kg. Mce of first test group received e 03
DXR/ C4+C5 conplex (C4:C5 nolar ratio was equal to 2.7 :1 ). Mce of second
test group”PMEIB2d t he DXR/ C4+C5 conpl el (C4: C5 nol ar rat i ®COABY%3062 t O
2.8:1 ). Mce of third test group received the DXR C4+C5 conmplex (C4:C5
nolar ratio was equal to 5 2.9:1). Mce of fourth test group received the

DXR/ C4+C5 conplex (C4:C5 nolar ratio was equal to 3:1). Two days | ater
after the PFHE ofexperimRens fogtesing of entvmewnaiiEchpEBXRASHECK complexps DFER vikal

di sl ocatio . 4._Nn - d..and _t he. ext. of ..
i bi 1 on 5y KOsy IR S5 (Bl ST SR B SENET B e
(721:3 7614) x 106 EAC cells in abdom nal cavity. In group with 1 o DXR

al one the nunber of tunour cells was ' (503-.8 64.5) x 106 and EAC gTOa h
inhibition of 30.2 % p < 0.05: In mce of first test group the nunber of
tunour cel Exapple %-3’!&@ Antiztgmenreffegs of RER/AE-GS epmpleres, the iGHCHfmelar gratigs p

< 0.002, T i.ce Q 854 o0 Sunber of tunmour cells was (324.5
t 72.8)° x Q%a%@%ﬁg\dﬁ’%eﬁ%ﬁr P B2 % p < 0.002. In nice of
third test group the nunber of tumour-cells was (357.9 75.3) x 106 and 15
EAC gr owt hICR hinivetweaighiag 26224 Werefinscilatéd inttaperitotalf withant N0%astle WA pellshe
nunber of j{unpur CelH{fS’ vgs (§$4£ 67.7) x 106, and EAC growth inhjbition of
45.3 9% p SEERg Waiys later j(deY) Aoy then SRiF i Were oiriasiad iiravenqushp (withsa gfolume

B one. - Exacoirr e R SR B gy e e R e M L9, N O

mol ar rat i Micgof doatgl grpupiredetved’ anly véhidledin the préippoftDXRARicetefved DXR algrk g

f body. weight.. C4 - 8.15 tuqgl kg.af bod i ght f _20-22
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E{ a(ffl tr a&gs}bé’ﬁcﬁg§?l§ ngocg gf%‘ﬁg\lanﬁgmggggs% %,lp < 0.05. In mice of second test group the

number of tumour cells was (250.1 £ 57.7) x 10° and EAC growth inhibition of 67.9 %, p <
0.001, and with reference to DXR group (positive control) EAC growth inhibition of 40.3 %,
p < 0.05. In mice of third test group the number of tumour cells was (240.7 £ 61.8) x 10%and
15 EAC growth inhibition of 69.1 %, p < 0.001, and with reference to DXR group (positive
control) EAC growth inhibition of 42.6 %, p < 0.05. In mice of fourth test gx'oup the number
of tmnoﬁr cells was (233.7 £50.8) x 10° and EAC growth inhibition of 70.0 %, p < 0.001, and
with reference to DXR group (positive control) EAC growth inhibition of 44.2 %, p < 0.05.

Thus, the anti-tumour activity of DXR/C4+C5 complexes at vdrious C4:C5 molar ratios from -
20 1:1.7to 1:1.4 exceeds the effect of DXR alone.

Example 7. The anti-tumour effect of DXR/C4+C5 complexes, the C4:C5 molar ratios
being equal to 1:1.3; 1:1.2; 1:1.1 and 1:1

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10° viable EAC cells. Starting
two days later (day 2) mice were injected intravenously (in the volume of 2.5 mlkg body
25  weight) once every other day, three times (day 2,4 and 6). Mice of control group received
vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first
test "g.roup received the DXR/C4+C5 complex (G4:C5 molar ratio was equal to 1:1.3). Mice of
second test group received the DXR/C4+CS5 complex (C4:C5 molar ratio was equal to 1:1.2).
Mice of third test group received the DXR/C4+CS complex (C4:C5 milar ratio was equal to
30 1:1.1). Mice of fourth test group received the DXR/C4+C5 complex (C4:C5 molar ratio was
equal to 1:1). Two days later after the final treatment with the test complexes mice were killed
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test group received the DXR/C4+CS5 complex (C4:C5 molar ratio was equal to 1:1). Mice of

second test group received the DXR/C4+CS5 complex (C4:C5 molar ratio was equal to 1.1:1).

25 Mice of third test group received the DXR/C4+C5 complex: (C4:C5 molar ratio was equal 1o

1.2:1). Mice of fourth test group received the DXR/C4+C5 complex (C4:C5 molar ratio was

equal to 1.3:1). Mice of fifth test group received the DXR/C4+CS complex (C4:C5 molar

ratio was equal to 1.4:1). Two days later after the final treatment with the test complexes mice

were killed by cervical dislocation on day 8. Tumour cell number was counted and the extent

30  of inhibition of EAC growth in mice was evaluated.
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ao000« 108 and. EAC growth inhjbitien of 74.9 %, p < 0.002, and with reference to DXR group
(positive control) EAC growth inhibition of 51.4 %, p < 0.05. In mice of second test group the
number of tumour cells was (208.4 + 89.0) x 10° and EAC growth inhibition of 78.1 %, p <
0.002, and with reference to DXR group (positive control) EAC growth inhibition of 57.7 %,
5  p<0.05. In mice of third test group the number 6f tumour cells was (247.1 £76.8) x 10® and
EAC growth inhibition of 74.1 %, p < 0.002, and with reference to DXR group (positive
control) EAC growth inhibition of 49.8 %, p < 0.05. In mice of fourth test group the number
of tumour cells was (320.4 + 120.6) x 10° and EAC growth inhibition of 66.4 %, p < 0.01.

Thus, the anti-tumour activity of DXR/C4+CS5 complexes at. various C4:C5 molar ratios from
10 . 1.5:1to0 1.8:1 exceeds the effect of DXR alone.

Example 10. The anti-tumour effect of DXR/C4+C5 complexes, the C4:C5 molar ratios
being equal to 1.9:1;2:1;2.1:1 and 2.2:1

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10° viable EAC cells. Starting
two days later (day 2) mice were injected intravenously (in the volume of 2.5 ml’kg of body

15  weight) once every other day, three times (day 2, 4 and 6). Mice of control group received
vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first
test group received the DXR/C4+CS complex (C4:C5 molar ratio was equal to 1.9:1). Mice of
second test group received the DXR/C4+C5 complex (C4:C5 molar ratio was equal to 2:1).
Mice of third test group received the DXR/C4+C5 complex (C4:C5 molar ratio was equal to

20 2.1:1). Mice of fourth test group received the DXR/C4+C5 complex (C4:C5 molar ratio was
equal to 2.2:1). Two days later after the final treatment with the test complexes mice were
killed by cervical dislocation on day 8. Tumour cell number was counted and the extent of
inhibition of EAC growth in mice was evaluated.

_ Mice of control group had (924.6 +145.2) x }'06 EAC celis in abdominal .cavity: In group with
25 DXR alone the number of tumour cells was (481.0 £ 105.3) x 10° and EAC growth inhibition
of 48.0 %, p < 0.01. In mice of first test group the number of tumour cells was (322.8 £ 93.5)

x 10° and EAC growth inhibition of 65.1 %,;.p < 0.01. In mice of second test group the
number of tumour cells was (353.2 + 74.4) x 10° and EAC growth inhibition of 61.8 %, p <

0.01. In mice of third test group the number of umour cells was (320.3 + 86.8) x 10® and

30 EAC growth inhibition of 63.2 %, p < 0.01. In mice of fourth test group the number of tumour

-~ cells was (388.3 £91.6) x 10° and EAC growth inhibition of 58.0 %, p < 0.01.
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Thus, the anti-tumour activity of DXR/CA4+CS complexes at various C4:C5 molar ratios from
1.9:1 t0 2.2:1 exceeds the effect of DXR alone.

Example 11. The anti-tumour effect of DXR/C4+CS5 complexes, the C4:C5 molar ratios
being equal to 2.3:1; 2.4:1; 2.5:1 and 2.6:1

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10° viable EAC cells. Starting
two days later (day 2) mice were injected intravenously (in the volume of 2.5 ml/kg of ‘body
weight) once every other day, three times (day 2, 4 and 6). Mice of control group received

_ vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first

10

15

20

25

test group received the DXR/C4+C5 complex (C4:C5 molar ratio was equal to 2.3:1). Mice of
second tst group received the DXR/C4+CS complex (C4:CS molar ratio was equal to 2.4:1).
Mice of third test group received the DXR/C4+C5 complex (C4:C5 molar ratio was equal to
2.5:1). Mice of fourth test group received the DXR/C4+CS complex (C4:C5 molar ratio was
equal to 2.6:1). Two days later after the final treatment with the test complexes mice were
killed by cervical dislocation on day 8. Tumour cell number was counted and the extent of
inhibition of EAC growth in mice was evaluated.

Mice of control group had (857.6 % 113.9) x 10° EAC cells in abdominal cavity. In group with
DXR alone the number of tumour cells was (525.2 % 104.5) x 10° and EAC growth iI_xhibition
of 38.8 %, p < 0.05. In mice of first test group the mumber of tumour cells was (381.4 + 64.8)
x 10° and EAC growth inhibition of 55.5 %, p < 0.01. In mice of second test group the
number of tumour cells was (354.2 & 78.1) x 10° and EAC growth inhibition of 58.7 %, p<
0.01. In mice of third test group the number of tumour cells was (371.4 £ 136.5) x 10° and
EAC growth inhibiti_on 0f 56.7 %, p < 0.02. In mice of fourth test group the pumber of tumour
cells was (363.7 £158.4) x 10% , inhibition of EAC growth was 57.6 %, p < 0.05.

Thus, the anti-tumour activity of DXR/C4+C5 complexes at various C4:C5 molar ratios from
2.3:1t0 2.6:1 exceeds the effect of DXR alone.

- Example 12. The anti-tumour effect of DXR/(;4+C5 complexes, the C4:C5 molar ratios
 being equal to 2,7:1; 2.8:1; 2,9:1 and 3:1

30

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10 viable EAC cells. Starting
two days later (day 2) mice were injected intravenously (in the volume of 2.5 mb/kg of body
weight) once every other day, three times (day 2, 4 and 6). Mice of control group received
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Thus, anti-tumc')u; activity of DXR/C4+C5 complexes at various C4:C5 moiar ratios from
2.7:1 to 3:1 exceeds the effect of DXR alone. '

Example 13. The anti-tumour effect of DXR/C4+C9 complexes, the C4:C9 molar ratics
20 - being equal to 1:1; 1:1.4; 1:1.8 and 1:2.3. DXR — 3.5 mg/kg of body weight. C4 — 8.15
mg/kg of body weight

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10° viable EAC cells, Starting
two days later (day 2) mice were injected intravenously (in the volume of 2.5 ml/kg body
weight) once every other day, three times (day 2, 4 and 6). Mice of control érm;p received
25  vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first
test group received the DXR/C4+C9 complex (C4:C9 molar ratio was equal to 1:1). Mice of
second test group received the DXR/C4+CS coniblex (C4:C9 molar ratio was equal to 1:1.4).
Mice of third test group received the DXR/C4+C9 complex (C4:C9 molar ratio was equal to
| 1:1.8). Mice of fourth test group received the DXR/C4+C9 complex (C4:C9 molar ratio was
30 equal to 1:2.3). Two days later after the final treatment with the test complexes. mice were
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group wleh EAC growth inhibition of62 5 %, p < 0.01. In'mice of fourth test group the number of tumour
cells was (350.4 + 103.7) x 10° and EAC growth inhibition of 49.7 %, p < 0.02.

Thus, the anti-tumour activity of DXR/C4+C9 complexes at C4:C9 molar ratios 1:1; 1:1.4;
1:1.8 and 1:2.3 exceeds the effect of DXR alone.

Example 14. Anti-tumour effect of DXR/C4+C13 complexes. C4:C13 molar ratios were
15 equal to 1:1.3; 1:1.6; 1:2 and 1:2.5. DXR — 3amg/kgofbodywenght.C4 8.15 mg/kg of
body weight

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10 viable EAC cells. Starting
two days later (day 2) mice were injected intravenously (in-the volume of 2.5 mlkg body
weight) once every other day, three times (day 2, 4 and 6). Mice of control group received
20  vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first
test group received the DXR/C4+C13 complex (C4:C13 molar ratio was equal to 1:1.3). Mice
. of second test group received the DXR/C4+C13 complex (C4:C13 molar ratio was equal to
1:1.6). Mice of third test group received the DXR/C4+C13 coinplex (C4:.C13 molar ratio was
equal to 1:2). Mice of fourth test group received the DXR/C4+C13 complex .(C4:C13 molar
25  ratio was equal to 1:2.5). Two days later after the final treatment with the test complexes mice
were killed by cervical dislocation on day 8. Tumour cell number was counted and the extent

of inhibition of EAC growth in mice was e\ialu?a’ted.

‘Mice of control group had (645.8 + 62.5) x 10° EAC cells in abdommal cavity. In group with
DXR alone the number of tumour cells was (406.7 + 60.1) x 10° and EAC growth inhibition
30 0of 37.0 %, p < 0.05. In mice of first test group the number of tumour cells was (213.1 £ 53.0)
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growh inhibition of 58.4 % p < 0.002. 25 Thus, the conpound 2 in doses,
corresponding to 1 and 25 ng/ kg of doxorubicin, exerts high antitunor

effect in resggct to EAC, exceeding the effect of doxorubicin alone. . 30
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S ]S48 852 B e 7 U o
test group § ) tt he DxR/ (C4+C4a) +CS conpl ex. (C4+C4a):CS nolar ratio

was equal to 1.2: 1. Mce of second test group received the DXR/ (C4+C4a) +CS
complex. (C4A+C4a): CS nolar ratio was equal to 1.6:1. ce of third test

M
group r eceiMisg IOR30:22 emers inorulated nprpstitopeadlywizh 2 ad Onwishle EAE csllstarting
|t 1.9:.1 : . . i . +
campl ex. ( Yocp 15 fay PLERCE WEN QU s RRRhIGR, il anbYEhaptd G331 iRy pocy
af ter e fueight)oneaiouenstolirtduyt Hirob entosc(@ay| 2> oamd b)c Mive 0B bl agiohyreceived
ot ont of ©TRRUR-IR SiF S8R NP BRAFEFvER DahAGHE e OGPt 3.5 BEkmOce0h
WO 00/ 4232 3§ 6\Yp~fe%%{vQ3'Q§e_2DMl€/|@:4Q&1‘?QBH\ﬂ?%:h@ELQ@W {E&ﬂa:(r?xﬁg was eqBl 8)1:1, Mitd

EAC cells in abdom nal cavity. In group w DXR al one the nunber of t'unour
cell s was (of6Scdnd B8t Soup ré@bvesndie DXRACH 1T atwnpleri(64:G7 1Bolab rgjo prasequal to

01 3 Dot £ Nk ot S B HRehS e B Gl RS T B e
second feesteqgaiote:1 ) eMicerof tbrth st gtiiUtecited $he\BXR/CA8CH] chibplx (C410G mokr

EAC growth inhibition of 7~ _.6 % 5) < 0,001, and with zeference to DXR .
group (posi®HQ¥assaealse B-TEAcTgoskwR latenatiarithe fngstrestment grth fhe test pomplexes puice

f third ' :
of third 1 egire RilPdP oy ﬁ%c&ﬁogfé% g.gfh#%uf’n\?%leﬁ@l%{ frds chintd and HaG%xtene

EAC growth inhibition of 61.0 % | ourth test group
t he nunber offinkibitivarof@EAC grovab if 46i6e was e@dllustedx 106 and EAC growt h
inhibition of 47.3 % p < D.02. 10 Thus, antitumour activity of

and 2.5 1 SUEECREORNB EPpb e (A oo OEbA D i odkiindicafit Begrtipcy
aii o6 or o SAUP Db (AR AR wha (494 LB SYSHERERY ginhibicon
equal to 2:F4006% D <C0.91 M @icerdfifirfiStestairoup thedurhiber Of urhouk. ceDXRras (0967 + 71.7)
x 10° and EAC growth inhibition of 62.9 %, p < 0.001. In mice of second test group the

number of tumour cells was (272.2 + 68.5) x 10°® and EAC growth inhibition of 67.4 %, p <

0.001, and with reference to DXR group- (positive control) EAC growth inhibition of 45.0 %,

30 p<0.05. In mice of third test group the number of tumour cells was (331.5 = 74.8) x 10° and




ng/ kg .of body weight. (C4 +Cd4a) - 8.15 ngl kg of body weight. 20 Mce | CR of
20-22 g were inocul ated intraperitoneally with 2 x' 106 viabl e EAL &ciUGs 2003

Starting tvge ;@%? later. (day 2) mce %re_ injected intravenously (in the,
vol ume of 8 2kg body wei ght) once every other day, thred®CI/IRE¥20&ay 2,

4 and 6). Mce of control group received vehicle. In the group of DXR m ce
received DXR alone in the dose of 3.5 ng/kg. Mco of first test ngp

recei ved t Q$L13 X. A +CO+

nol ar ratlﬂ(;&m%u%@%?g %%%5 f %é@@g’nﬁl f”é‘get 0506’6%51&?@% % ber of
DX ( CA+ChahoGQRIONE(Ad)4 S @61 0°(ad HHe ord B8 BHoh oF1 B35 <Rioho Wes
equal to 1:1.4. Mce of third test group received

DXFJ( C4+C4a) +{ CS+C9+C13) conpl ex. {C4+C4a): (CS+C9+Cl3) nolar ratio was
equal to Fhusghe p-tumdurfastivith of EXRAF0EH 7 emeilexed at Cit@I 7 molar ratios 1:1; 1.4:1;
DXR/(C4+ +C +C4a): (C5+C9+C 13 ) nol ar rati o was
equal %aﬁ??\%cﬁéﬁqﬁgﬁoﬁw final treatnent with the test
conpl exes m ce were killed by cexvical dislocation on day 8. Tunour cell

nunber 5vva$;1@a¥n§gd ARH-thinoue e YRt
eval uat ed 6 AUG gOOS V\ug 00 53??2 39 %C-'Iﬁsé%bg l(gg%gzakﬁqg%%? corfﬁgc#\g%

group had egnaizto1.2:3p1.61;x1.9:0 oS5 e DR i-r3.4 migk nfibody weight. C5H—gHang/kei dfh
DXR al one b E? gﬁer of tunour cells was (517.7 t 74.9) x 106 and EAC o
growt h inhi of 36.9 % p < 0.05. In mce of first test group the
nunber of tunour cells was (326.1 92.8) 6 x 10 and EAC growt h i nhibition

ofI |60 1 OS/(Mlpe gc%ﬁfggzglglwaﬂfggo@ﬂ%ﬁ@ eh\;k\ffﬁal%‘ﬁhtg%ﬁﬁo%:%mg’gﬁrc &ils tS%éFﬁﬂg
ce S WwWa X an ro Inniplrtron O

0. 001; an&v(’ﬂ?\n%taﬁs Jater e@@%. < mige megmeﬁﬁg(lpqupv@ymtheow}m@f @@M« body
e outb | Ofeftltyiohcd Serfotisy faf Shree) Sl (8y0S, 4 Bhd . W3R BRI B8 IR OF

tunour cells was (316.°3 t 8 R TR Bt T 9n='0
p < 0. 002 vehmlenlndbe gfoup ﬂ))ﬁRme rg:emcd DXR aﬂnnmhmthaﬂose of Bumhlg/kg eNfics offisst

Thus, e ShEP thBlPdns PRV TaPC R Rreplo oM o maegins way swbhin Ldh Mice

cA+C4 5o, |
i Tect b DX n analiD eeivel E%EKP%% 3 té?r;bgnﬁ}’?éxe@‘ﬁr@s }"f&“elﬂ‘% %?g&uaﬁ'lg

DXat / ( CA+&Aah)+Mitpafthizd tpss g@mre@wpd dzee@xmdfae@) cqmem@me@ﬁqmrrmumwas

t 1 1y
cqual o T WEbH e ociung e erche 1sEEed B TRRICT . Frarta Gy gt o
my/ kg of iatidywaseiquaitto CCFt1 ) Qha) daysaatkﬁamqhkanmftr&@damwwme test GomplR4 &a8nicER
of 20-22 w% ocul ated intraperitoneally with 2 x 106 viabl e C cells.

Starting Y ss1urcal diglpcationpp day8y 4 umeite eelbaumben wasceauntedyand the exibent
vol une of oPinhivik #ﬁﬂ’@éﬁr&f@fh%%cg%e@%ﬁﬁﬁéﬁm her. day, three tinmes (day 2,

4 and 6). Mce o ontr group recelve icle. In the group of DXR nnice
recei ved DXR alone in the dose of 3.5 ng/kg_ Mce of first 25 test group ,

re?:el ved Miee Ommwé?d((%sﬁrmﬁfw? mm;wmxn aﬁaoxﬁﬂm)ca@@wd k 7)
t t t t t

DXR ( éapbigﬂ%égq B RS Fom g e, WasAaas 51 GRx DY ead FAG prach atbibition o

Dy € a3 v g indick el 6t xR @%% Kb oetls pros (248.8,4.89.6)

nol ar r at kdOasd E,ACB(greqtlainhibmdmZ;fM@%,Oﬁ) < 0,001 hint £S5de Ff S8¢bnd Q&selgwﬁ@ thee
DXR/ (C4+C4 ?é{ +C9+C 1 +C 17 | ex (CAxCAa )E‘%CS+09+C 13+C17) nol ar
rati o was® tt‘(‘)m'i“IZC s W Zéa‘?y 6I8t§t)é‘r1%f3¢ﬂér ﬁegf‘f"i"’ﬁlallnhihiw 9{%?&4 ¥htth<

e e~ tE s, -~ - Ry
4 ~ ~ EAC growﬂtmbifpm_op_oﬂ&;? %, P: <.O=00-l i m@ed(fpmbm group the number of
-t -3: é&ﬁxourceélswas \.‘.85‘21+94 %y %108 and BAC mbib Farzh 1A A
. Y 3J0° and BAC giopit inbibifién of 3o %, 5% UBL.
BERGEIVSTR & L1111I~f1 LCI 7 1JU~ ~TtILI/~~~ " . m# omz~~z 44 ~ .

<e.: , Fluss! anﬁ-ttﬁg&frsicusllty of: DXR/C4a+C5 comj Iexes at C4a:C5-molar ratios: 1711”1‘6 :;

.:.: ~~~: Co~tr oA 7. ~~
~cr ~ m)zoG%tBZ aé‘ld@tjél gmdsthe eﬁ%ﬁﬁﬁp}@eﬁlpnﬁunber was “cot nted and the ext ent
of iulubition of. EAC ~0o~i in mca was eval uat ed.



M ce' of control group had. {738.1 73.9) a 106 FrAC cells in abdom gad AUG 2003
cavity_ In group with 5 D~It al one the nunber of tunor cells was (431

57.4) a 106 and'  EAC growm h inhibition of 41.6 % p < 0.01. Ju mrx of
first teat WPMM28Re nunmber of tumoux cel 126 1 was (235.9 t 65.pEpimdoked aad
1AC growth inb~ition of 68.0 %p < U 001, xad with reference ; to

DI~R g~roup (positive cotnmol) FrAC growh inhibition of 45.3 % p < 0.05.
In mice of second test group the nwa~, bet' of tunour cells was {Z23.7 t
70,3) x |.0s and EAC growth inln'bition of 69.? /s, p <i 0 0.001 and with
reference to | ~XR group {positive control) F.AC growth iuhibitioa of 48.1

al, p<0.0 hud p, er oftum)rcellsvvas
(322.b t 88%"%?@?@&@?&5& 3393?11“9 %ﬁi&%%?mew Op 1l ~ mce
of fourth test group the nunber of iuocaour cells was (417.2 * 69.7) x 106
sad FAC grovweré Abaldsti on of 43.5 % p < 0.01:?, . . . ~5. Thus, the
anti-tumour activity of D7/~R! (C4+C4a~t (CS+C9+C 3a- CZ7) conpl exes at
(C4+C4a): {CS+C9' +CI 3+C17) nolar ratios 1:13; 1:1.6; 1:2 sad 1:2.5 exceeds
the effect of ~fis= MHhbl4- ercosatetraenoy] ( amehidenpyd8xt nade presentiy (mown to
the inveirtors) ' | ~e~ e. Wbood tbat~ 20 vem ons changes and nodifications
es w coons tQ e ~Ni Odyis this eat may be epart|~ag

f noan thg scoggo#b? églglnéii%dgﬁo%é%gﬁ&ﬁ él)h inthe clains ,. o
S I S 1 : 2 6 AUG 2003 41 CLAIMS 1. The use of a

conposi ti on e @it -6f 8u1ﬂ1g4d6>eoemdsapemaenayla(1&)t erised in that said conposition
further conprises two corrpounds sel ected anong the foll ow ng:

N (13- ci o r ot oy AtInG R grak ! adlefoy) (17

N- ar achi donoyl - o- phospho- 2- am noet hanol ,

NdocosahexaePslylmsatphed pbid- @ﬂﬁbl)%ﬁa Iﬂﬁi&.ﬁi(lamme (142 ul, 1,02 mmol) were dissolved in 2ml
N- ei cosapent aenoyl - ophospho- 2- am noet hanol , and

N-1i nol enoyld@%mdt@ulam there i Acetorfitsfle (4el) veasididsied, the miftuze nhitled amets°C,
doxor ubdln e AaL i, G RBGEH 1>tqf§>em§a¥§5e§ﬁ=a§@fv?¥pcﬁ%3¥ (e S Gttt free of
N-(al | -trangud ebfeaasﬁa}eao m %%ﬁ&%m%dgn%£n$lﬁéueﬁh%f Y oMl of O-

N- ar achi donoyl - 0- phospho- 2- a noet ha
Ndocosahexa® ogphowlpmmiamme (8Biignmed daichT), (212 mg, 1,5 mmol) in 3 ml of IM Na,CO; and

N- ei cosapent,aeno phospho- 2- am noet hanol , and
N-1i nol enoyl-18 P ﬁk@ gﬁ o@tﬂ&ﬁﬁwaf stirredfor ke af 20-257G asidified with dMER! to
in the treapments ghd CRRERED w?th Iﬂ@rd‘f%‘?% Hethhl f[ﬁ’?sw‘)r)o & Wit W AD washed with

doxorubcin characterised I n that sai o er conpri ses
N- (13- cil§- ré%qthﬂslpl-wa@erph@@ﬁp MY, y cosienteated durdee refiutdde presstnewiand: dissolved in

|\N_|dg(r: gggkgggewloy %B?ﬂ’?i Pg'-ina ﬁgg?ﬂar%‘f/v) The solution -obtained was evaporated under

N- ei cos apenrmne&br@aheaﬁ@axsaolaéa m&hﬂwﬁmﬁ@ v/v, 15ml). The emulsion obtained was
N-1i nol enoyl-0-p Ostﬁ -am noet hanol for the manufacture of a nedi cament
ﬁé‘f-ﬁfim c%hﬁs

in the trea dr2 x4 Omit) and, swapsratgd u@dqwsdudedrpreaswzﬁvngh@ emapppium
one of C ai gﬁtgfq\qagy%@_? %ge% fb%lﬁcﬂ of a nmedi canment for the treatnent

of cancer adm nistere 0 a patient. 5. The use of a
conposi tion according to any one of Claims 1 to 3 for the manufacture of a
medi camdft Félds:he84% 3% 8% (D 8386 (E; M%E)i n serum and adni ni st er ed
intravenously to a patient. z s au ¢ Zoo3 42 6. A corrpound havi ng the

7., The use

N 19 o e Tiroducts fnlidettré iencal fsnd Unbaidl repaped by the, methad.wing o
agent. 8. Thpmdethydbhodphdsdfer ﬁm’sﬁﬁdr?ﬁﬁbﬂ oSN Y1 Qbftvdtivs. fOr the

manuf acture of a ther apeutl o

For 'H-NMR- -spectra ammonium salts were converted into acidified forms by means of
washing of the chloroform-methanol (2:1, v/v) solutions with 1M HC.

25 Example 18. Synthesis of The N-Retinoil-O-Phospho-L-Tyrosine

Were Retinoyl is:



9. The use of N-(all-trans-retinoyl)-doxorubicin (1) for the nanuficture of

a therapeutic agent for the treatnent of cancer. 10. The use of 6 AUG 2003
N—ClS-cis-QﬁghEgél)-doxorubicin (rr) for ihe manuf acture of a therapeutic
agent for 'Y at ment of cancer. 11. e use of a conposi PFHEBREHSAI ni ng
N-(all-traps-retinoyl)-doxorubicin (1) adm nistered intravenously to a

mammal for the treatnent of cancer. 12. The use of a conposition containing
N-(13-cis-rget] - ubicin (11) adm nistered intravenously to a mamal
for the trba“ﬁéﬁ%ﬁé?ﬂggﬁger. : -
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ajc alUjc aJc aUc aJc aUc aJc aUc aJc aUc alJcalc aV]c a]c
a] ca) ca] ca] cal] ca] ca] ca] ca] ca] caU] ca] caU] ca]c a] ca]ca]ca 2 6 AUG 2003
DDDDDEES EGEQEN EEEEEEEEFDFI JKKKKKKKKLLIVtupkf a\Wd ZUU] ] ca]ca]ca]c"a]ca]ca]ca
] ca] ca] c”a] W WME8a] ca] calc aUlc alc a]Jca]@aUc aJc aV]c a] seradddos
aUcalcaUc alJc aUc a]jc a
MOOQQXRRRRRRRRRRR=SSTT( UUKKKLLMzupkf a\ W d_ZUU] ] ca] ca] ca] ¢c"a] ca] ca] ca] ca] ca]
e b T
210% & () - & JafifeSorthe tréd:BiSof darlcdd OPReSnidntion also relates to the sgnthesw of amides f@l
ylo%& ()-r&BdB*9910% & !, &M 0% y& ()-!#, &A0%& ()- s9$10% 310% & ()

"10% & () - #Ious-eetnpic acidpmde8-cis-retinoic acid with doxorubicin having the ollowing structures:
10" ?10% & ()-!1e5- &10%& ()-!15-&10%& ()-! D(&10%& ()- ! (&10%& O-"';

&109%& N f
(10 1, 9( %%(HXHZ Ly- f4“{“§(51’6%°3(1}-d0209'(01%%a& ()-! [) 109%4H8: ()-! 0( 109%& ()-s
10° 10 f _WUJ3? o

5

EI\VK/\VK/CONH‘ e
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10 Q==

2. N-(13-cis-retinoyl)-doxorubicin
CH, CH, CH, CH,

ONH., 2 . CH,

15

20
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inhibited EAC growth by 45%, : La,[p/mfeé 2POtein.

The higher cytotoxic effects the conjugates of polyvnsaturated fatty acids w:tb daunommmm
(Am} Reaerating rat hepatoma cells éould be dus to high affinity of AFP to amhxdom: and
docosahexaenoic acids. The complex AFP with fa:ty acids, modified by daunomxcln, was
dalivered to AFP-gerierating rat hepamma cells, selectively.

Non AFP-producing EAC was used in our .experiments. It is established that reduce of anti-

tumor activity of compound 1 is mused by the presence of that protein (AFP) in the |

. preparations, winch were used for ijections to mice, The result of these e@mments could be
' interpreted as a presence an equilibrium reversible complex formed between AFP and retinoic
acid, modified by doxorubicin. Thus bigher cytotoxxc activity of compound 1, in comparison
with doxorubicin, could be due to its structural pccuharmcs. The compound 1 include two
- anntumor ageos - anudc of retinoic acids and doxomblcm.

Examgle 4. ' -
Syntess of N-{allrans -reunuyl)-doxombmm (compound 1) !

an-trans Retinoic acid (300 mg, 1 mmol) and lneﬂ:ylamme (104 mg. 1.02 mmol) were
dissolved in 1 mi of dry tetrabydrofuran, then dry acetonitrile (4 ml) was.added, and the
~ mixmre chilled to -15°C. Then 140 mg (1.02 mmol) of butyl chloroformate was added. After

30 min, the mivnre free of the precipitated methylamme hydrochlonde was p;pettcd na

stitred suspensxon of Doxolem preparation containing 400 mg of dexomblcm hydrochloride
and 2 g of lactose in a mixture of 1 mi of methanol and 0.1 mi tnethyiamme surring was
continued for 15 min at -15°C, then thc mixture obtmncd was allowed to warm ‘o’ room

Em "anxwmf M. Anr 090
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U& () - ! &+1traded with 29 oub efkbgnzens >ethaRolaizbY. THR! SGspdiis : “&”@%  min at

W) Y 1% %QudYtﬁc pré)élpr%té %va! :tsrc&tgz{#% 53) m@bf %e/gzcnc cthanol (4:1) and harvested

- by centrifugation (5 min, 3000 rpm). The two supematants obtained were combined and
evaporated to dryness in vacuo. The residue was dissolved in chloroform, and N-(all-trans
teﬁnoyl)—doxorublcm was purified by flash chromatography on silica gel (230-400 mesh).

~ The column was eluted successively wﬁh chloroform, acetone - chloroform (1:9, viv), acetone
- chloroform (1:4, v/v) and finally with benzene - ethanol (4:1). The pure product was eluted
‘with benzene - ethanol (4:1) as a deep-red band. The solvent was evaporated in vacuo to give
445 mg (78%) of N-(all- trans-rennoyl)-doxorublcm as a deep-red wax; TLC (benzene -
dioxan - acetic acid 10:5:1) Rr 0.5 (for doxorubicine 0.08); UV (ethanol) A% %345 nm nm) =
817; A™'* (497 nm) = 196; 'H-NMR (CDCl;, 200 MHz) 5 0.9 - 1.0 (t and s, 6H, 3 CH; ring
in retinoic acid ), 1.2-1.3 (4, 3H, CH3-5"), 1.4 - 2.4 (m, 19H, 5CH;-RA, CH2~2’ and CH,-8),
2.9-3.3 (q, 2H, CH-10), 3.7 (s, 1H, H-4"), 3. .9-4.3 (m, 6H, OH-4’, OCH;, H-3°, H-5"), 4.6 (s,
IH, COCH,0H), 4.8 (s, 2H, COCH,OH), 5.0-5.1 (d, 1H, OH-9), 5.3 (s, 1H, H-7), 5.5 (s, 1H,
B-1°), 5.6-7.0 (m, 7H, 6HC=C-RA and NH), 7.3-7.4 (d, 1H, H-3), 7.7-7.8 (t, 1H, H-2), 8.0-
8.1(d, 1H, H-1), 13.1-and 14.0 (twos, 2H, OH-6 and OH-11)
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volume 0.2 ml at day 0. On second, fourth and sixth days following inoculation the doses of

. 20, 50 and 100 pg/moﬁseof compound 1, equivalent ones of doxorubicin, in 200 pl of normal

10 mice serum (NMS) were injected i.v. Three g_roui:s of animals were administrated water

solutions of doxorubicin in doses_of 1, 2.5 and 5 pe’kg of body weight (20, 50 and 100
pg/mouse by weight of 20 g acbordjngly). One group of mice was untreated control, Results

of experiment were accounted on ninth day. Mice were killed by cervical dislocation. Ascitic

finids were removed, collected, their volumes were measﬁred, and abdominal cavities were

15 . ~washed by salihe solution 6-7 times. Thus obtained fluids were pooled. The number of viable

tumor cells was counted by hemocytometer, using trypan blue exclusion test. The mean and

the standard mean error was calculated for each group of mice. Comparison of tumor cell

number in control and experimental groups was carried out using Student t-test. Influence of

tested preparation on EAC growth inhibition was evaluated by:

20 ) .
- Control — Experiment
Inhibition, % = x 100
' Control '

25 The experimental results as shown in Table 1 indicate that compound 1 displays high anti-
~ tumor activity towards EAC. The anti-tumour effect of compound 1 is dose-dependent.
Injection of compound 1 three times repeatedly on the second, fourth and sixth days following
inoculation in dose of 1 mg/kg (20 p.g/mduse) gives an EAC growth inhibition of 47% as
compared with control untreated animals (p < 0.01). It is e;/ident, that compound 1 possess a

30 - higher activity than that of free doxorubicin in"an equivalent dose. In case of compound 1
injection in dose of 2.5 mg/kg (50 ug/ mouse) according to taken scheme the tumour growth
inhibition reached to 56% (p < 0.01) while free doxorubicin at the samie dose inhibited EAC
growth of 45% (p < 0.01). The smaller effect (EAC growth inhibition of 53%) was obtained

‘in case of injection compound 1 at dose equivalent to 5 mgkg (100 pg/mouse) of
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VA0YBhINE (g Fpadéhighs bd mffddoffthd danth b, A+l

h 10 hY7S&1 % h& ()-I Y7S&10%_hLh&(s‘ir?P 4Zlf)1:§liod
, & () - +aB~_leginningo esem:pb%da P) four groups, each of which contained 7 mice, were formed.

Lo ) A R AR b s Rk B0 s T

- &109%&' ()- ! mbper&thO@ge).)
S1- &109%& () - . 109%& ()-| +#10%& ()-S) %0%& () - | IKYXgH@ 10! DSF | #10% h& () - 10%
h& ()-1¥#10% h& ()- 3 s!10% h&' ()- %0% h& ()-3 10 10NH ~?H@ 10! @ %4.0%

()1 saotEhaigions SF el el of sompgund | gmbdonpriia with AP wee
h& ()- 1 99, &aribdhouh &h (spediil) Four@i {9d &i%h04yh &fie) i.p! iB6l Bhtatiorh & KAC 2EHS0%ice. The
h& ()-::<l Lﬁlsp g)up of animals was untreated (negative control). The mice were injected by NMS. The
mice of second group were injected by compound 1 containing doxorubicin in the dose of 1
15 pg/kg of body weight (20 pg/mouse) i.v., NMS being used as solvent. The animals of third
and fourth groups were injected-the same dose of compound 1, the protein being added to
NMS (2,5 and 5 pg/mouse, accordingly). On the ninth day after inoculation by EAC cells the
mice were killed and ascitic fluids were collected and estimated quantitatively. Tumor cells
 suspensions were prepared and aliquotes were mixed with equal volume of 0,1% trypan biue

20 solution;"I'he quantity of tumor cells were counted with hemoeytometer.

Results of the experiments were evaluﬁted by means of variation stéﬁstics"'incthod using
Student t-test. The values of inhibiting effects of the preparations were represented as

percentage in comparison with control.

As seen from presented data of experiment (Table 2) compound 1 in dose of 1 mgrkg (20
pg/mouse) inhibits the EAC growth of 45% (p <.0,01). This is in concordance with data of
previous experiment. In the same time fhe influence of compound 1 (20 pg/mouse), loaded by
AFP (2,5 pg/mouse), is lowered up to 33% (p< 0,01) of tumor growth inhibition. Antitumor
30  effect value of compound 1 with double content of AFP in injected solution (31%, p < 0,02) is
not changed essentially. It is seen that effect of compound 1 with AFR; (2,5 and 5,0 pg/mouse)

is near to one of free doxorubicin.
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10% & () Bfﬁ}é\é\%% rrg)fC 26-%20g vlvere.(l)noculated intraperitoneally with 2 x 10° viable EAC cells.

5  Starting two days later (day 2) mice were injected intravenously (in the volume of 10 ml/kg of

body weight or 200 pl/mouse by weight of 20 g) once every other day, three times (day 2, 4
and 6). Mice of control group received NMS. In two groups of doxorubicin (positive controls)
mice received doxorubicin alone (in NMS) in doses of 1.0 2.5 mg/kg of body. weight (20 or
50 pg/mouse by weight of 20g) accordingly. Mice of two test groups received thé compound

10 2 in NMS, containing doxorubicin in doses of 1 or 2.5 mg/kg of body weight (20 or 50
'pg/mousc. by weight of 20g) accordingly. Three déys latér after the final treatment with test
compound mice were. killed by cervical dislocation on day 9. Tumour cell number was
counted and the extent of inhibition of EAC growth in mice was evaluated.

15  Mice of contfol group had (975.4 + 81.37) x 10° EAC cells in abdominal cavity. In the group
with doxorubicin alone in the dose of 1 mg/kg the number of tumour cells was (635.9 +
122.78) x 10° and EAC growth inhibition of 34.8 %, p < 0.05. In mice of test group with
compound 2, containing doxorubicin in doses of 1 mg/kg, the number of tumour cells was
(533.5 £ 94.23) x 10° and EAC growth inhibition of 45.3 %, p < 0.01. In the group with

20 - doxorubicin alone in the dose of 2.5 mg/kg the number of tumour cells was (537.4 + 92.89) x
10° and EAC growth inhibition of 44.9 %, p < 0.01. In mice of test group with compound 2,
containing doxorubicin in doses of 2.5 mg/kg, the number of tmno'ur"cellls .ﬁvas (405.7. +
120.62) x 10° and EAC growth inhibition of 58.4 %, p < 0.002.

25  Thus, the compound 2 in doses, corresponding to 1 and 2.5 mg/kg of doxorubicin, exerts high
antitumor effect in respect to EAC, exceeding the effect of doxorubicin alone.

30
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compound was prepared as described above for compound 1, using 1 mmol (300mg) of
13-cis-Retinoic acid; yield 429mg (75%).

TLC (benzene -dioxan - acetic acid 10:5:1) ;0.5 (for doxorubicin 0.08);

UV (ethanol) A™'* (347 nm) = 817; A*'*.(497 xm) = 196;

'H-NMR (CDCl3, 200 MHz) § 0.9 - 1.0 (t and s, 6H, 3 CH, ring in retinoic acid ), 1,2-2.4 (m,
22H, CH3-5', 5 CHy-RA, CH,-2' and CHy-8), 2.9-3.3 (g, 2H, CH,-10), 3.7 (s, 1H, H-4"), 3.9-

_' 4.3 (m, 6H, OH-4, OCHj, H-3', H-5", 4.6 (s, lH,'.COCH20H), 4.8 (s, 2H, COCH;0H), 5.0-

15

5.1 (4, 1H, OH-9), 5.3 (s, 1H, H-7), 5.5 (s, 1H, H-1), 5.6-7.0 (m, 7H, 6HC=C-RA and NH),
7.3-7.4 (d, 1H, H-3), 7.7-7.8 (t, 1H, H-2), 8.0-8.1 (4, 1H, H-1), 13.1 and 14.0 (two s, 2H, OH-
6 and OH-11), |

Example 24, Anti-tumour effect of DXR/(C4+C4a)+C5 complexes

. (C4+C4a):C5 molar ratios were equal to 1.2:1; 1;6:1; 1.9:1 and 2.5:1. C4:C4a molar ratio was

20

30

equal to 3:2. DXR - 3.5 mg/kg of body weight. C5 ~ 6.4 mg/kg of body weight.

Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x 10° viable EAC cells. Starting
two days later (day 2) mice were injected intravenously (in the volume of 2.5 mlkg body
weight) once every other day, three times (day 2, 4 and 6). Mice of control group received
vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg. Mice of first
test group received the DXR/(C4+C4a)+C5 complex. (C4+C4a):CS molar ratio was equal to
1.2:1. Mice of second test group received the DXR/(C4+Cda)+C5 complei. (C4+C4a):C5
molar ratio was equal to 1.6:1. Mice of third test group received the DXRAC4+Cda)+C5
complex. (C4+C4a):C5 molar ratio was equal to 1.9:1. Mice of fourth test group received the
DXR/AC4+C4a)+C5 complex. (C4+C4a):C5 molar ratic was equal to 2.5:1. Two days later

~ after the final treatment with the test complexes mice were killed by cervical dislocation on

day 8. Tumour cell number was counted and the extent of inhibition §f EAC growth in mice
was evaluated.
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of 39.5 %, p < 0.05. In mice of ﬁrst test group the number of tumour cells was (283.6 + 71.4)

x 10% and EAC growth inhibition of 63.1 %, p < 0.002. In mice of second test group the

5 number of tumour cells was (218.3 £ 65.3) x 10> and EAC growth inhibition of 71.6 %, p <

0.001, and with reference to DXR group (positive control) EAC growth inhibition of 53.1 %,

p <0.02. In mice of third test group .the number of tumour cells was (299.7 + 73.6) x 10 and

EAC growth inhibition of 61.0 %, p < 0.002. In mice of fourth test group the number of

~ tumour cells was (405.1 + 81.5) x 10° and EAC growth inhibition of 47.3 %, p < 0.02.

10 _ .

' Thus, antitumour activity of DXR/(C4+C4a)+C5 complexes at (C4+C4a):C5 molar ratios
1.2:1; 1.6:1; 1.9:1 and 2.5:1 exceeds the effect of DXR alone.

Example 25. Anti-tumour effect of DXR/(C4+C4ayHC5+C9-+C13) complexes

15 _
(C4+C4a):(C5+C9+C13) molar ratios were equal to 1:1; 1:1.4; 1:1.8 and 1:2.3. C4:C4a
molar ratio was equal to 2:3. C5:C9:C13 molar ratios were equal to 0.5:1:1. DXR - 3.5
mg/kg of body weight. (C4 +Cda) — 8.15 mg/kg of body weight.

20 Mice ICR of 20-22 g were inoculated intraperitoneally with 2 x"10° viable EAC cells. Starting

o . two days later (day 2) mice were mJected mtravenously (in the volume of 2.5 mi/kg body

.wexght) once every other day, three times (day 2, 4 and 6). Mice of control group received

vehicle. In the group of DXR mice received DXR alone in the dose of 3.5 mg/kg Mice of first

test group received the DXR/(C4+C4a)+(C5+C9+C13) complex. (C4+C4a):(C5+C9+C13)

25 molar ratic was equal to 1:1. Mice of second test group received the

DXR/AC4+C4a)+C5+C9+C13) complex. (C4+C4a):(C5+C9+C13) molar ratio was equal to

1:14. Mice of third test group received the DXR/(C4+Cda)HC5+CO+C13) complex.

(C4+C4a):(C5+C%C13) molar ratio was equal to 1:1.8. Mice of fourth test group received:

the DXR/(C4+C4a)+C5+C9+C13) complex. (C4+C4a):(C5+C9+C13) molar ratio was equal

30 to 1:2.3). Two days later after the final treatment with the test complexes mice were killed by

cervical dislocation on day 8. Tumour cell number was counted and the, extent of inhibition of
EAC growth in mice was evaluated.
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- received the DXR/(C4+C4a)+(C5+C9+C13+C17) complex. (C4+C4a):(C5+C9+C13+C17) -
molar ratio was equal to 1:1.6. Mice of third test group received the
| DXR/(C4+C4a)+(C5+C9+C13+C17) complex (C4+C4a) (C5+C9+C13+C17) molar ratio was

equal to 1:2. Mice of fourth test group received the DXR/AC4+C4a)+HC5+CH+C13+C17)
compiex (C4+C4a) (C5+C9+C13+Cl7) molar ratio was equal to 1:2. 5. Two days later after

30

the final treatment with the test complexes mice were killed by cervical dxslocauon -on day 8.
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The use of N-(all-trans-retinoyl)-doxorubicin (I) for the manufacture of a

therapeutic agent.

The use of N-(13-cis-retinoyl)-doxorubicin (II) for the manufacture of a
therapeutic agent.

The use of N-(all-trans-retinoyl)-doxorubicin (I) for the manufacture of a
therapeutic agent for the treatment of cancer.

The use of N-(13-cis-retinoyl)-doxorubicin (II) for the manufacture of a
therapeutic agent for the treatment of cancer.

The use of a composition containing N-(all-trans-retinoyl)-doxorubicin (I)
administered intravenously to a mammal for the treatment of cancer.

The use of a composition containing N-( 13-cis-retinoyl)-doxorubicin (II)
administered intravenously to a mammal for the treatment of cancer.



