; e3e~{>B6xT&_ vmmmmmm\“\ 1 OCT 2002 PCT/US99106525 | 11 LL, Vi~ 1 11L
11raY L1°1 t 1Vt *166166* SMALL MOLECULE ANTI CANCER CO\{P%J&DES
AND RELATED PRODUCTI woPROCESS Thi s application is a continuation iln 200
of U S. Application Serial No. 091173,681 filed Cctober 16) 1998, which
app&ication clains the benefit of U S. Provisional Application 60/081, 712,
filed April 14. 1998. BACKGROUND OF THE | NVENTION Field of the |Invention:

The present WAIEMPn relates to a group of conpounds. i. e FCTAISa6535.
branched-chain fatty acids. and pharnmaceutically acceptable salts and
derivatives thereof. with significant anticancer activities, and nethods of

treating cancer. The invention also relates to a process of N
fermentation products containing said specific branched- chali @’Iﬂﬁ"@@ﬂﬁmﬁws

- usi ng speﬁwmmmns preferably in industrial !

Descri ption of the Background Carcinoma i s one of the rmst seri vexssti seases

. threatening human's health and life. So far the predom nant treatnents to

cancer patients are ra%lw‘& @@g% KWE?@Q‘ON%@NB@VG certain
uman

. toxicity or side effects on e suppressing cancer cell growh or
kKilling cancer cells. TheraNDREIAIEMBROPDUGNOBRRACESBRS have been carried
out in order to find an effective anti carcinogen with mninmm side effects
and toxicity. In 1987, when the inventor cultured K56? | eukem a cell |ines
in the | aborat I |y
di sappeared 48 ﬁ{]y%p sg{iﬂ t é%gcg%tﬁgétgognt gir# ﬁgmﬁgﬁncﬁﬁé&ﬂﬂeﬁa@w %ﬁlﬁﬁe@%i
Those rodDdalstrdbi E99Rewhich hpplicamdreitine thelHeyefliaf Ue%thlamhl pupplidatienl. and

i ncubat ed | b h appropriate inorganic salts. It Vas found
in later %WX F%al §‘911%a1\t§{b%he fermentation solution effectively
inhibited tunor growth with no toxicity or side effects. In the decade
since then, thousands of cancer Ul g advanced stage cancer
patients. have been treat ed BUGKLRY RINAASRERION oped fromthis

f er ment a%g%%gﬁese i ncl ude SUBSTI TUTE SHEET (RULE 26) > > ocr
2002 WO 99/ 06525 | eukeni a. tongue cancer, colorectal cancer.

breast cancer ,Therppeseatievenans exiated w tagrcmamf etpmpfg&di nieg Smifmebranched-chain fatty

hepat ocar ci ho nmel anocar,ci nona,, rena cer and
pancr eas ¥EHic %‘Q{’P@ﬁl"écah?' WSBRAHBFS g“’?é@%%ﬁg”evggts’@"{ @M SPUFAEST qui d,
such as Dyei$HEP A8 YA ¥ LERhg cArdErD IThe mdeﬂtlﬁﬁ@isd}élaféé%aﬁﬂﬁéﬂs%?ﬁroducmg

di sappearance. Many of these patients are still alive today. The_cases

i ncl uded fpamneattog Areducisicnariningsaid, spreficbranehgd-cjp fady acidst ustng sperdfisreasieriot her
countries, active conponents in the fermentation
sol ution Sttrh %’F%gb&’ %égalrggﬁgﬁ:cﬁﬁ’lglgl | ing cancer cells, persistent

i nvestigations have been carried out for the last ten years. In this period

many books and_ papers re published worldwi de trying to explain the

ant i cance@‘%@ﬂL&Mﬂ@—aerm entation solution. Mst of these reports
suggest ed t hatc£OHBmE R tHeSRS HHREEEisdas® tBread@ing SldbAls héhdth dagiife. Z8dar
saponin) fromthe soybean nedia contributed to the anticancer activities of
this fer nthnpmtdpmmasbtlrmens to@aneen patisnisare diotherapy gad ehqmathesapy: Bogh kave

i ndi cated that, the anticancer activi n r t
great enoU§A™ t8’“85<’bf’ "f\e arﬂ tSaorrllfhluf:namrllsc‘;é:Pr"?e ? é%@@@ﬁ%;%@é#rog){eﬁ glu‘ﬁ% cinddf

sol uti on. celiBe Thérvord ederRpe invesligation haunyeencampivd ndsinfordemtd fisd dresffeetivedntion

- solution and reveal ed that the anticancer activities of the solution were

" largely cenRtiRegsarath Bipimam sderfess 21488 Shoi ¢ aci d and

. 12-methyl tetr aﬂ%@ﬁ%&ﬁﬁé ﬂveer&fJuh@Jed K382 Ruk aifaicon inél inGRVIEb&atokhadlIsqh Ber

-menbers of the famly of branched-chain fatty acids al so had significant
t unor - i nheiutd fask efekefusd mve aomplhrefvedlapeeamﬂ 4 hroars afiep being contaminated by a

lit t th tl t
ity aci e OHR T Ben R e PEeu L eg B PEaR e RAFETER S

speci fic e M@qgg@mmmfea&wq%b%na@%rgHmwmgeutwaeaddny: 1@&@@%&{3! ﬁu&x&’s ts
and derivatives thereof. with significant anticancer activities. and

met hods ofhat memnganmm:nougfﬂquv@weg@b&eﬂwwhagom}e:wbrn@n@ﬁ@rw spiesERER cal
and nor phpl ogi.cal Lest hav

25500t af of PR HOG ToH S Dragy e grter Mol AR Yokt B g
i npor t ant hate b%&ﬁrréhlﬂ@lcmﬁh the bEA Mg hiddieediapied ffoat this fachaisatta snimtioki THeserowehuelk
cells. In animal studies, intraperitoneal injection of I3- .

met hyl t etradecanoic acid daily up to 800 ng/kg to mce did not reach the
LD50 | evel (50% Il ethal dose). In human chjnical studies, six volunteers

received 0.6g - 1.8g 13-nethyltetradecanoic acid
SUBSTITUTE SHEET (RULE 26)
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daily for one nonth without any side effects. The specific branched-chain
fatty acids can be. but are not limted to, those obtained by synt ynepiom- ?GUZ
by isolation fromsaid fernentation products. Particularly, the present
invention relates to the fernmentation products containing these specific
brgnched-chain fatty adds, which have the capability of inhibiting the
growt h of canwermosaisbs without any toxic or side effects. anecT/ S98Bodshd UTE
SHEET ( RULE 26) 1 1 ACT 202 WD 99/53U86 PCT/ 1JS99106525 the capability
of antiagi ngad. IFFHEARAR okl Bhcllebieas: HhieRhRSaRcahit Hht Olhcl) Firc
relates to a procesS of producing fernentation products contarlning

speci fi ¢ brawehbepardrarcmobmat iylamehgsmomasieng) capet efdpbagmchacer and panareds cancer

preferably in indystrial facilities, | F DESCI PTI OF THE DRAW NGS The

P Fe of  t hPasepis, e ob e A roondSiip Tt A TG 25 BX SYBBOT OB SMemcop o5
of this pah@r sMikihg6 8} Slen e5mpIbie Gshppiiatahced 8140y QY kide patientshee a1 ARk z@cﬁg. _
Trademark Office upon request and paynent of the necessary fee. Figures 1 A -
and 1 B shdbe ¢ases mohugerbpaygnts il Cinm depas. lsdrekgeniighdiates akemany obkl ®untries.

under goi ng apopt 0si ' ).S.S1 r LG L 2 A untreated; -
B: treated wit hltnl%d%e[?al;??(?’(g{{hggé{?ﬁﬁgéng&aegésg&%‘88&5{9%1%1[1?&?%?8% @55.#?.3 ygures
2A and 2B shew Kihiag nemdehadlie gersatenc naegigsiont h8NUed?artiedraun foethalsceh lyedrar
carci noma cel|s undergoi ng apoptosi s unlfbgr % l'i ght, mi croscope; .4:

unt r eat ed; IBhisPEEgE BRNNPLTKs 2o PRRFHYTr R LEhee YRS IdEIHNE e XRlpimhe paticapger
hours. Fi gh&hy 3AROEmB RN, MbRBOHeS! refns GHSNIRA 1tk scibsdybhaman
gastric carcinoma cell |lines stained with H& under a |ight m croscope; A
unt r eat ed; isBflavonesteay gevist¢in. aidgein lapd sapbniadfsera thei soy besn dngdécangibuited thaele 8

hours. Figures 4A and.4B.show t he .norphol ogi cal changes of . 145 human
prost at e g%\‘?"(?f“?f&ﬁﬁmb"gfels of ﬁfﬁ%%"ﬂ%ﬁ%@h%&e ﬂ'%ﬁ%i‘a%g‘ 19t FBscope; A
unt r eat ed; inBicafel @adt @t ddtiédicek Ictimiidy)If s@fveASCRNOhd vasté ot @bat Rnghltd ek Nhin8

hours. Figues 5A and 5B show fl ow cytonetric anal ysis of K562 human

| eukeri a ctepstcancergifeetaaf eferpentatiansobiforn The ingerirhay isolatsdmenyaesinoundsi d
(30 ug/m ) gfar ' EloR TR AR e

anal ysi s ofrglﬁ/&g¢nﬂ§¥{n{g§’ngr€gg§'g§§i gﬁ%&?ﬁ#%m&%l I ‘é’!c l,&aﬁén%éggagét?d%wm
treated w latgely2cometithwdd tot I3adebdrondecaniicaddmdpld/ methyftesraddcanoigrasid. Eurthereat ed

with 12- rre}nblgsltitggtggn%%?s%gpe(r)eldcthg%Ithcci:r %r%bgg/omh)e fz]:rr?iliy gfﬂbral?r%\ﬁ%d-chain fatty acids also had

significant tumor-inhibition effects. So far there are no other reports in the literawre regarding
the anticancer activity of specific branched-chain fatty acids.
SUMMARY OF THE INVENTION

The present invention relates to a group of compounds, i.e., specific branched-chain fatty
acids. and pharmaceutically acceptable salts and derivatives thereof. with significant anticancer
activities. and methods of treating cancer using these compounds. Comprehensive biochemical
and morphological tests have demonstrated that these activities are associated with induction of
programmed cancer cell death (apoptosis). Very importantly, the specific branched-chain fatty
acids do not kill normal cells. In animal studies, intraperitoneal injection of 13-
methyltetradecanoic acid daily up to 800 mg/kg to mice did not reach the LD50 level (50% lethal
dose). In human clinical studies. six volunteers received 0.6g - 1.8g 13-methyltetradecanoic acid
daily for one month without any side effects.

The specific branched-chain fatty acids can be. but are not {imited to. those obtained by
synthesis. or by isolation from said fermentation products. Particularly, the present invention
relates to the termentation products containing these specific branched-chain fatty acids. which

have the capability of inhibiting the growth of cancer cells without any toxic or side effects. and
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Figures 7A and 7B show flow cytonetric anal ysis of normal human peri pheral

bl oad | ynphocytes (PBLsS); :~: untreated: B: treated with
-13-net hyl t et radecanoic acid (60 p.g/m) for 24 hours. Figures 8A Ztﬂ%
show detection of apoptotic SNU-1 cell lines added with TUNEL (T T- rredl a

dUT® nick end | abeling) reaction m xture under a fluorescence m croscope;
A. untreated:. B: treated wth 13-nethyltetradecanoic acid (60 ug/m) for 8
hours. Fi guM&s9%FR0869B arjd 9C. show detecti on of apoptoti cPRT&E§P/s8Is| | i nes
added with _; SUBSTTTUTE SHEET ( RULE 26) WD 99/53086 > > ocr 2002
PCT/ US994K3Ghgabilier shantiags: ndReRlnabubsenatweal. eTHepdeendntdntibh al8h fIASCRNE; A
untreated; B: treated wth 13 nethy Itetradecanmc aC|d O Iltg/m) for 2
hours: CPrcEEsAl@Rodcing ‘i@eﬁ@E“l’WFPfP@FFSafGé% € gescific wan %@‘1&‘1‘%’1 fadty agidsour s.
- Figures H 1688 cell |ines added

W th POD%%% gfﬁlgag%@gﬁn ﬁ?&g?%réb@ﬂ}n%t%?%ﬁa‘ggg&s A. untreated: B: treated
. with 13-nethyltetradecanoic acid (60 pg/n1) for 8 hours. Figures 11A and
11B show detecti on of apgp I ded Wi th POD and
substrate under a |light a
13- met hyl t et r 7 GMGX thisPelekt ce.@@myalxsas) oJlem&nQ@uéemethgyleﬁscé&é@mﬁ!, 12B
show normal human PBLs added with POD and substrate under |ight m croscope;
A: unt r eagent With colpedmemnay) tl iprovded by e Pate@t@aﬁ&r%dea@rldOffm upgh rdquedtor 8
hour s. Flagyﬁﬁ&%[gp&%g\ﬁrjgggnent ation gel electrophoresis of K562 hunman
| eukem a ce ergol ng apopt osis, which were treated with
13- net hyl t et r &ifeeanio andald shoeGhe mgn’phﬁ)l))gxcﬂlogmgm LAKS D Emanispinsia tallsget

protein Lamin B cleavage. in apoptotic SNU-.423 humpn hepat ocel | ul ar
car ci nondngEeeias ?P%?Séﬂ”%gt‘ﬁnﬁswﬂ?ﬂ“toét"?‘far&é%"é’ﬁggcmﬁ?gﬁ (Foregisanyith 13 gur e

15 shows W@g@@&&g@h@m@t@;ﬂ) FRWH3uB, cl eavage in apoptotic K562 human
| eukem a cell s treated with nmet hyl t etradecanoi ¢ acid (60 ug/m). Figure

16 shows cas pﬁ@lﬂtsa?rﬁgstd 1 dowithe mphwp@pﬁc@bmey DéSNUn‘Léridlmahélapag&llum

apoptotic_ SNU- 423 mAn hepat oce ls tr ed w

et hy FEBIP AR et e LERRELRITReCE bl S ettt Py -
protein mtﬁwﬁaﬁmmydlta@aoqlrg/rﬁmfbrqhaam@ee i n apoptotic K562 human | eukem a
cells treated with 13-net hyltetradecanoic acid (E(S)]EJ@IO/ m). Figure 18 shows

conpari son of FigyEestihinds B Bnpviamephelpeing chanrges 8 | byraap gagirigrcetpirpma

cell lines stained with H&E under a light microscope; A: untreated: B: treated with 13-

methyltetradecanoic acid (60 pg/ml) for 8 hours.

Figures 4A and 4B show the morphological changes of DU-145 human prostate
carcinoma cell lines stained with H&E under a light microscope; A: untreated; B: treated with
13-methyltetradecanoic acid (60 pg/ml) for 8 hours.

Figures 5A and 5B show flow cytometric analysis of K562 human leukemia cells: A:
untreated: B: treated with 13-methylietradecanoic acid (30 pg/ml) for 24 hours.

Figures 6A, 6B and 6C show flow cytometric analysis of MCF-7 human breast
adenocarcinoma cells: A: untreated: B: treated with 12-methyitetradecanoic acid (60 pg/ml) for
4 hours: C: treated with 12-methyltetradecanoic acid (60 pg/mi) for 24 hours.

Figures 7A and 7B show flow cytometric analysis of normal human peripheral blood
lymphocytes (PBLs); A: untreated: B: treated with 13-methyltetradecanoic acid (60 pg/ml) for
24 hours.

Figures 8A and 8B show detection of apoptotic SNU-I cell lines added with TUNEL-
(TdT-mediated dUTP nick end labeling) reaction mixture under a tluorescence microscope; A:
untreated: B: treated with 13-methyltetradecanoic acid (60 pg/ml) for 8 hours.

Figures 9A. 9B and 9C. show detection of apoptotic K-562 cell lines added with

23-
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and control group of human prostate cancer DU 145 nude m ce nodel. Figure
19 shows conpari son of the tunors renpoved fromthe m ce of treateﬂof f
and , control group of human hepatocel lul ar carcinoma LCl-D35 ort Qg c2002
nude m ce nodel . DETAI LED DESCRI PTI ON OF THE | NVENTI ON Definitions of the
Specific Branched-chain Fatty, Acids The present invention relates to
specific branedestsmiai n saturated and unsaturated fatty aci decTavdobbeszs
significant anticancer activities, i.e.. termnally nethyl- branched i SO-

d t T
I%ET / ?Jgggll%gr'gﬁé%q%ai)aagggu %E&ééﬁg@%ﬁglcﬁv‘%& i O}ﬁ ug éact)gd?%(ziluﬁﬂg‘i jgand al |
deri vati ve&ﬂajﬂra&hﬁsmd‘:«aﬁd@(é@mgﬂﬁm fer@ Hoaryy Cagredtbewitel Jrmestylityramtaic Ridwehed

i so- or ant els fatt notery remains. These fatty acids can be
char act er M) g%)' ormul a RaCOOH, wherein Ro represents a tarairally

met hyl -, branﬂg%desl m anarmg@h&baaectfoﬂto&xpaﬁ&woﬂ@x c&mﬁnéseadaa d bih ﬁpsm,ldy

nmet hyl - branched 1s0" and "termnally nmethyl-branched antel so

i nt ended shhstrate aderrndight midrescRee: gk.owpedied:thharcated wath lﬁmhwlmaamlgaaup

have t he f@ﬁ l)&g rnul ae, respectively: CH3 CH3--CH (iso fatty acid)
gm ?"ﬁ:lsel so fatty acid) The portion of the fatty group Ro

ot her t han t heFigrre¥iINAl dnid-1MBIshot d&tecaide RE dpdpistic DUI43REIC1&-addBY f1tM POTPand
descri bed above, is not limted and nay be saturated or unsaturated. |inear

or br anch@&ebstrats undstanhahe micipscansh i unERted B: tisatesuith | B-methyl teredecanticincit e d

fatty aci above portion of the fatty group Ro other than the
term nall&bn'g}ﬁyl ogﬁgﬁ‘% Red i so- or anteiso- noi ety is linear can be

described by t Rigufesrl@tland (IEB show forhial i BLY added @EOROD Ancﬁ‘dbstra(té]ﬂfdem I n
the above fornula (1), mis O gr 1, an is an in re is no to

or upper f‘gh‘l‘?lcfoé?c’(ﬂ‘?’ %”PBFP&%gzirﬁ’éeda‘ﬁ‘iC‘ilﬂl? -ethyligiradge ag‘elcd‘c‘dr(ﬁ@élg/’ﬁl)fmrﬁ may
range as Rhgh as 96 or higher. with an upper limt of 46 being preferable.
Mor e preferabl z nis 7-1 6. The nethyl-branched unsaturated fatty acids

have t he abovelfRgrenii showe Pepiragmentation gl elecropmupssTof {2 @H@men(l@tu_fcaﬁ)

RS AT G T R T

Figure 14 shows caspase target protein Lamin B cleavage in apoptotic SNU-423 human
hepatocellular carcinoma cells treated with 13-methyltetradecanoic acid (60 ug/ml).

Figure 15 shows caspase target protein Lamin B cleavage in apoptotic K562 human
leukemia cells treated with 13-methyltetradecanoic acid (60 pg/ml).

Figure 16 shows caspase target protein Rb hypophoshorylation and cleavage in apoptotic
SNU-423 human hepatocellular carcinoma cells treated with 13-methyltetradecanoic acid (60
pg/mh.

Figure 17 shows caspase target protein Rb hypophoshorylation and cleavage in apoptotic
K562 human leukemia cells treated with 13-methyltetradecanoic acid (60 pg/mi).

Figure 18 shows comparison of the tumors removed from the mice of two treated groups
and control group of human prostate cancer DU145 nude mice model.

Figure 19 shows comparison of the tumors removed from the mice of treated group and

control group of human hepatocellular carcinoma LCI-D35 orthotopic nude mice model.

DETAILED DESCRIPTION OF THE INVENTION
Definitions of the Specifi anched-chain Fatty Aci

The present invention relates to specific branched-chain saturated and unsaturated fatty

acids. with significant anticancer activities. i.e.. terminally methyl-branched iso- and anteiso-

-
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The termnally nethyl-branched iso- fatty acids are the nethyi-branched
saturated fatty acids having x carbons and n = x - -1. m= 0 in the; above,
-formula and known as "iso-Cx in the present invention. For exanpl el 10CT 7002
13- et hyl tetradecanoic acid is expressed as "iso-C 15" and has the fornmul a
CH3.CH (CHZ)t ~ COOH. CH3 The term nally nethyl-branched anteiso- fatty
acids are the nethyl-branched saturated fatty acids having x carbons and n
=x -5 m é’_"‘i”’#"&he above formula. and known as "ant ei so®ET{SA9/452
present invention. For exanple. 12-nethyltetradecanoic acid is expressed as
"ant ei soCatfysdcidsn dHeqsestindnfeatiordiso iGHBdES@DMandChll dérladyesmf @idse il adiBs. gxanpl e
of a termnally nethy|-branched unsaturated i.so- fatty acid_of the present
i nvent i ofPTesHIgLErp: ltﬁg%lﬁ%ﬁ&r@ﬁé {SerH2N) BUEOLF Y CPRIEY JEHRIAH Shesk Fgvmcids
"150-1 70 leaf B characlfifeR b ER I mVVRIEAGR, @Aéanlmqéﬂaa%:égsahaﬁﬁ&?&gﬁ%e I 1y
acceptable salts of said termnally nethyl-branched iso- and’antetso- fatty
.aci ds. whrankhed iso-olytaatemedaBy grompc By dlre twint freimmozlyameby!-brazched isosamih as
* sodi um hydroxide. and. have the.abil.ity to. inhibit. cancer cell. growth. Such
. compoundsernir{inmAlbERERA aRisg it kS (L2 rhe SEPEBheroin B0 havi ng
not | ess fioftihe CTOHRRASD hawh@E E D Wi fokrfuids, rekpkétiied: above. Na is sodium and
K is potassium The present invention also includes pharmaceutically
acceptable lipoproteins of said -6 SUBSTTTUTE SHEET ( RULE Z6) ~t ocr
2002 WO 991 53086 PCT/ US99/ 06525 term nally nethyl -branched iso- and
anteiso- fatty acids. which are obtained by conjugation with proteins.
i ncl udi ng pol ypepti des and ol i gopepti des, and have the ability to inhibit
cancer cell growth. Such |ipoproteins are well known in the art. The
present invention also includes all pharnaceutically acceptabl e derivatives
ot her than |ipoproteins. such am des, esters, etc., of said termnally
nmet hyl - branched i so- and ant ei sofatty aci ds, which are obtained by reaction
of the fatty acid with theHgerCHspondi ng afisaéttyadcadhol . etc. precursor,
and have the ability to inhibit cancer cell growh. Such derivatives
include. but are not Iimted to, those that have the fornmula R oCO A, where
R-0 is as previously defi necczl:?_éﬁgd A represents one of the follow ng groups:
1) 2) O~ ~COOH3) CH3 N~CH35) CH3 NH7) Ol | OC Ra' 4) 6)
CH;—CH,—CH— (anteiso fatty acid)

The portion of the fatty group R, other than the terminally-methyl branched iso- or
anteiso- moiety, as described above, is not limited and may be saturated or unsaturated. linear or
branched, for exampie.

An embodiment of the methyl-branched saturated fatty acids wherein the above portion
of the fatty group R, other than the terminally-methy! branched iso- or anteiso- moiety is linear

can be described by the formula (I):

CH;
>CH-— (CH,),— COOH 0
CH3 - (CHZ)m

In the above formula (I). mis O or 1, and n is an integer. There 1s no lower or upper limit
for n so long as the acid 1s a fatty acid. Thus, n + m may range as high as 96 or higher. with an
upper limit of 46 being preferable. More preferably, n1s 7-16.

The methyl-branched unsaturated fatty acids have the above formula. except that n is at

-5-
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O~ ~ COOC,HS CH3 N ~ CH2CH3 H3C CH3 HN H3C CH3 SUBSTI TUTE SHEET (RULE 26)
WD 99/53086 8) .r H3C=:, .. O H3C ~CH3 10) HN ~ ~ COOC~HS 12) CH3 I'iNk:%?< 2007
H3C CH3 13) O HN-CH ~C- NH CH~COOH R R PCT/ US99106525 9) ..n HN ~

H3C CH3 HN H3C In the above fornula 7. R'" has the sane deflnltlon as R-)

but may be the sane or different. In the above formula 13. Ris a side

chain of an @5199;33@@ d. and nis O or an integer. The presesdTisH¥@EkE ON
al so includes said termnall y met hyl - branched i so- and antei sofatty aci ds.

wherein one qQr both hvdro -.qr .S, S tifuted with a group
X. such akayys; apd atgfa'“@q r ,g,m‘éf’nlﬂ?ﬁgr)e ﬁé%gi“f‘?’t;@}tq bf{rﬁﬁ?‘fﬁt cancer :
cel | growth. Exgdh@imaly m‘é&!Ghbmﬂ&ElBﬁITfEbSF bcidHirEthe iRy b2k hed shndatefatg002
WD 991 53086 PCT/ US99106525 substituted fatty acids haye the formul a

R' CHXCOOHaids IRy, x0mkens apdin oy e+ttha .18t éélbh‘(ﬁcfmél%‘é‘?‘rém WAV AT iFe-Cx i thes
def i ned a&%é’e%t mveﬁpo C}!Q}Qkﬂ}ﬂﬁe ' 9&&%&&&&%0@9c@"’? e%s@% 818 and has

the formula

CH,
"> CH— (CHy),~ COOH.
CH;,

The terminally methyl-branched anteiso- fatty acids are the methyl-branched saturated

fatty acids having x carbons and n = x - 5. m = | in the above formula. and known as “anteiso-
Cx" in the present invention. For example. 12-methyltetradecanoic acid is expressed as “anteiso-
C15” and has the formula

CH;
> CH— (CHy);o—COOH.

CH3_' CHZ

An example of a terminaily methyl-branched unsaturated iso- fatty acid of the present

invention is

CH;._
CH—(CHy)s
Ve

CH=CH—(CH,)¢— COOH.
CH,

otherwise known as iso-17:1 w9c.

The present invention also includes pharmaceutically acceptable salts of said terminally
methy|-branched iso- and anteiso- fatty acids. which are obtained by reaction with inorganic
bases. such as sodium hydroxide. and have the ability to inhibit cancer cell growth. Such
compounds include RyCOONa having not less than 12 carbons and R,COOK having not less
than 6 carbons. wherein R, is as defined above, Na is sodium. and K is potassium.

The present invention also includes pharmaceutically acceptable lipoproteins of said

-6~
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and H3C~ CI HC ~CH~~C-COCH H3C/ C The present invention also includes
phar.maceutical |y acceptable salts, |ipoproteins. and other derivatiyves &f
-t he above substituted fatty acids. The terminally methyl-branched i’s -0 nd00?
anteiso- fatty acids of the present invention can be obtained by, but not
lim-ted to, isolation fromfernmentation or incubation products using
specific bacteria, or by chem cal synthesis, or by extraction from natural
materi al s. PEQPHGIYeneral | y described this invention) a fuPCR&S99/06525

under st andi ng can be obtained by reference to certain specific exanples
whi ch ar aeRfiaXiy@ehEb@hdhell Rb- RAH AARERS fadty abilil. Wiidhadre OHaRRY Yy é’d?ﬁh%'éfiﬁn u%
intended to be limting unless otherw se specified. |. Denponstration o

Ant i cancerotaptsi inrluging pdlysetes anskoligppeaptifi¢sc argrhane e @bdiatoninkibit cancacietls
.Exampl e |__; Antd cancer ti VLTV I tr npl es iso-C15 including extracted
and synt r%%?@‘eas.“%ﬁﬁsgw e?"astc ee&d'éﬁi Iléncc){(‘)&i%&\ﬁasdgt' i sol ated by HPLC (Hi gh

Per f or mance LiTi¢i pdesehnr iaveantion aiap g udés adinpHaheack@icakiyn aedprable dediafivés Sigsrigat ed
“using the, specific bacteria. Stenor rgglé)non_as malé&ophi lia Qcan. and medi a
. and pr odUHROPEREIpT SRS Hdesy esiean £ich Al 4 epRinallyrRemglbrapehed Segandsasieisrs was
pur chasedgfy QWi £O68thined blﬂeaa@nw thelfarryL 24 With n&xoﬂl‘%ﬁ&iﬂ%}’lﬁin@HEET .
(RULE 26) WO 99/ S3086 MO.) The ot her specific branched-chaih fatty acids
t est ed i radtahdb eicl prepwtdry indrivee theabidityatoiithibit sapceT cel? grovith- Fedhdekivatives ¢ aci d
(iso-C13}., 12-nethyltridecanojc aci i s0;Cl 1. met hyltridecanoic acid
(ant ei so-’&‘fﬁ%‘f‘ bgb@%@?wwye& P’atbgsfg}??ég%&a@? 8’"?@%&#966@"?%& is as previously

14- met hy| Entadae Anepresentd dhe of BRf8llWing ddupeet hyl pent adecanoi ¢ acid
(anteiso-Cl6), | S-nmethylpalmtic acid (iso-C 17), 16-nethyl heptadecanoic
acid (isolC18), 15-nethyl heptadecanoi c?acid (antei so-C 18),

17-met hyl stearic acid (iso-Cl19), 't 1 OCT ~0~2 PCT/ US99/ 06525 |

8- net hyl nonadecang acid (iso-C20). All the sanpFes above were purchased
from Si gna Chebd @w: a@@OKel | |ines: Hunm@r % a QD C,H{ ne K562 and

human gastric cancer_gell [ine SGC7901. -10 SUBSY JTE SHEET ( RULE 25)
3) 4)
N/CH3 N/CH3
ch, S CH,CH;
5) 6)
CH; H;3C CH;
O "
H;C CH;
7)
i
O0—-C—Ry
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1 1 OCT 2002 w0 99/53086 PCT/US99/ 06525 MIT assay was perforned to test the
cvtotoxiciry. The K562 and SGC7901 cells were - maintained in equie{]bﬁl
a 2002

growh ir. u~l"'~"11 1540 nedi um suppl enmented with 1 S% heat i nacti
newborn calf serum The cells were plated at a density of 2 x 10
cel1s/100~1 nediurrvwel | into 96-well plate w th nmedium containing sanples

in five finalsppaaetrations (7.5. 1 ~. 30. 60 and 90 ug/m )f 59 1088z C 15
(either synthesized or extracted) and one fcnal concencrat ~on/{(:} 8 f

for the others. The nedia in control v§l | s contai ned no sanples. The cel S
were incubated at 37Cin a hi ghly hum4ified incubator under 5% CO

at nosphere for 24 hours. The supernatant was renoved by fast inversion of .
the plate. 201 of 5ng/m MIT solution were added into each well. Incubation
was continued for_4. hours. DVSO 1001t1l/well was added and the plate was e
vi brated for | nutes. As,o~mwas read at the | nmunoreader BioTeic EL311

S. The inhibition rate\(¥% =i - (nean AS7onmin f=s{ wells / nmean A570~m ,
in control wellcs @ Tabl e 1. |nhibitoHN @~ of oyt hesi zed
iso-Cl5 * on cell (¢ h Cell 1ine90 Itg/ m 60 ug P pg/ M 15 ~g/mM7.5

~t g/ m K562 SGC{gels '§H68' 483.1 63.171.6 50.550.1 27.526.2 --- the sanple
was atssotved with 1 fo ethanol. Table 2. Inhibitory rate (% of
extracted iso-Cl5 * on cell growh Cell [ine90 Itg/m 60 ~g/m 30 ~g/ M 15
~g/mM 7.5 p.g/ mM K562 SGC790187.2 68.883.7 62.172.2 51.251.2 28.127.1 -- *
the sanpl e was di ssolved with 10% et hgﬁg) Table 3. Inhibitory rate (% of
specific Wanched- chai n fatty aci ds* K562 ceI | growth Sanpl ei so-C

12i so-C 13iso-C 1-liso-C 16iso-C 17iso-C 1%,"

| 70. 6971. 0372.1571. 5870. 7968. 39Sanpl ei so-C 19i so-
1l4ant ei so-C l6antetso-C | 8069. 1562. 5873. 1072. 5970
concentration of brapshed-chain iam acids was "3
di ssolved with --@) 0000 3dj ust to pH 7 ~.
26) 1 1 OCT ?002 WO 99/ 53086 PC™ T/ US99106525 Exagmy

i;S0- C 15antei so-C
3 * the

. the sanple ~~~as
TUTE SHEET ( RULE

: Det et Tnt nat| on of

ID o,~ s, aad I D90 - . H;C
12)
CH;
HN CH;
H;C CH;
13)
0

1
HN—QH{C—NH—gHzCOOH

In the above formula 7. R, has the same definition as R, but may be the same or different.
In the above formula 13. R is a side chain of an amino acid. and n is 0 or an integer.

The present invention also includes said terminally methyi-branched iso- and anteiso-
fatty acids. wherein one or both hvdrogens in a -CH, - group is substituted with a group X. such

as Cl. 1. Br. OH or NH,. and have the ability to inhibit cancer cell growth. Examples of such

-8-
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The extracted iso-C 15 was isolated by HPLC fromthe fernented sol ution
(fermented using the specific bacteria. Stenotrophononas maltophilia Q can,
and process of the present invention. infra). The sanples were prephr]eﬂbezggz
di ssolving themin NaOH solution (adjusted to pH7.5) and 0.5% Tween 80
(Sigma Chem cal Conpany, St. Louis. MO . Al tunor cell lines were
purchased from Aneri can Type Culture Coll ection (ATCC. Manassas, VG and
were cul t ur®@983986commended by vendor. Human PBLs were sefaie$%84@6526 om
whol e bl ood of healthy individuals by using Ficoll-Hypaque gradients. They
vere mai giaiined fafly 54&NRRS ihe ForuRRYCHMEASO Mo IR ,GROPOBS iR rfxﬁﬁrﬂ)wca?‘g%
individual's. Al cell cultures were incubated in a CO, atnosphere at
37C. Sevaamiuyherein fms asdsfined dbaess Sueb eorspavaiiedcluge’562 hunan | eukeni a and
. SNU-+ human gastric carcinoma cell lines were cultured in suspension in
RPM 1640 suppl enented with 10% heat-i nactivated fetal bovine se&rum (FBS).
. MCF-7 human breast adenocarci noma, DU 145 human prostate carci nong,
" SNU- 4. 23 human hepatocel | ul ar carcinoma, HCT 1 | b human col on carci noma,
and H 1688 hurman small cell | ng carcinoma cell lines were propagated as
adherent cells in RPM 1640 sub enmented with 10% heat-i nactivated FB S
(for SNU-423 and H 1688), or in h}@@;{-@}-{%—@ﬂd—l—u@t}@l{h 10% heat - i nact i vat ed
FBS (for HCT 116), or in m niman/EagI e's ILrOE‘E' tun with 10% heat-i nacti vat ed
FBS (for MCF-7 and DU-145). Methods: ALl ceflis in adherent culture were
initiated at 5 x 10~ cells/well in 96-well mcroplates and treated
imedi atgddy With iso-C 15 at different concentrations (0, 1.5, 3.0, 6.0,
15.0, 30.0, and 60.0 pg/m) diluted with medium Both untreated and sol vent
(NaOH and Tween 80) treated cells served as controls. The treated cells
were incubated for 48 hours \37C. After Clilncubati on. the supernatants were
renmoved and the cells were trypsi %gq{’%‘n%ag@d ted prior to viability
assessnment by trypan bl ue dé_f cl usion.”"°ABL -562 and SNU-1 cells in
suspension culture were see ed in 96-wel | Gticroplates at a density of 5 x 1
OCa cellsiwell for K-562 and SNU-1. and 1 x 1 OS cells/well for PBLs. tso-C
1 ~were diluted wwth nmediumto provide different concentrations ( 0. 1.~
3.0, 6.0, 15.0. 30.0. and 60.0 pg/m 1. Both untreated and sol vent (NaOH and
Tween 80) tr efhepressal inkention glsel inghidesopharmcsuticaily agigpgile FA/TE lispEEEISRUE 26)
WO 991 53 : After incubation for 48 hours at 3
7 C. cel ?tggr\/\%erl%atco l%@@ég@%@%ﬁ?ﬁ?{ﬁ%?}g%l he wells for viability assessnent.
- The | Dso) Thd terrsinaliydmétByicbrivehed idetand ahwid- fatty deifd ofrhe prebent @wenyors&in of
experinmepts. and , .. ach  exper i nent s repeated three tines under
i denti caP® ‘Hﬁ‘HF‘?P%rt@‘. 'fqtﬁ%tsd F%gg{aﬁ?fﬂg?ﬁg%‘%&ag%ﬁ nERRFUOR PROUCIS §3488Nt r at i on
of i s0- Gpleific@bteAL Gr b chenlital Hhthedis, @by RfactioR FRACAINKEI MateRhlsCel | S
(conpared with that in untreated cells) and conputed using Cal cuSyn for

W ndows sof t wHp¥ng Benseatly descabedrhisdrjentipg. athiarshen uadersianglingcaptbeabtainediiyod by
Dr. T. C i ! =1h t i | M fo]S0- uant i fi ed
o v o SO BR80T e R e L Bl B Mg AR

hemat ol ogadcat naridiesddditd bé linMingaRleks dthérasse spécificl. i ndi cat ed from Tabl e 4 that
iso-C 15 was active in all tunor cell lines studied. The strongest
cytotoxic activities were for MCF-7 human breast adenocarci noma and K-562
human | eukem p. pdheh A dnf WnfiSaWe ! A vt Snd Styidr SA8SHNHAROhHI@aln Ce! | | ung
. carcinoma and HCT 116 human colon carcinoma cell lines. ITn contrast. iso-C
- 15 is not toxi caggaicidst nornmal human peripheral bl ood | ynphocytes at

" concentrations_| et hﬁ{a to tunor ,cxtal sV.”TabI e 4. Cytotoxicity of iso-C 15 on
* hunman tunmor anHT IQEE%-F%—H—E*LT@“ 0% 2el | 1inecel |
t ypel Dso( pg/ ngamgdes(pg/ m ) 1 D9o( 1t g/ ml ) MCF- 7br east car ci nomal0. 03t 0. 9715. 99t

1.2825. 49t 1.68K-562l eukem all. 45t1.8222. 27t 4. 6043. 57t 6. 71DU145pr ost at e
car ci noma13. 9804 | §5ingludiag sxirprd agh8VeBsiEeB8| ung

carci nonal5. 0 : ) o
carci nomal8. 48%%“%%% gg@b%%%ﬁg%f%g{ 3 %ﬁ%ﬁ%?&g}?‘?‘?a&‘“ Liquid
car ci nongRfbmardgZaphy Ao JedfeTdated46uiion (F3su:edAB3Ingplad peaific bnama?4. 26t 3. 9870.

46t 9. 36120. 77t 15. 82PBLnor mal hunman I[%/rg)ho%yt es>400 1; SUBSTI TUTE SHEET
( RULE 26§tenoq_opfowasz%xgphzha Q-can. and rhedia and production pfocess in present invention).

The synthesized iso-C15 was purchased from Sigma Chemical Company (St. Louis.
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WD 99153086 PCT/ US99/ 06525 Exanple ~. In vuro introduction of apoptosis in
human tunmor cell Iin a nd _ nolecular pathway ,  $e~~ents: RPM '36i33
DVEM and McCoy culture nmedium as well as Fetal and calf bovine serfu C/T/erwﬂz
purchased from Life Technol ogi es (Long |sland, New York). Argarose for DNA
gel el ectrophoresis was purchased from FMC) and Acryl am de for Western bl ot
was from Bi g nti bodi es aeai nst human c-nmyc, caspase 8,

pol y (ADP—r?g§§§§m§blynerase (PARP), lam ns) p53 and retingg?ggfg%%g(Rb)
wer e froqh cogene. Chem cals used in buffers and other reagents were from
Sigma (St" Qouis, MO). 13-nethyltetradecanoic acid (iso-C 1| 5) was

chem cal |y synt@@eier kel UrdlRhid MR Rfty ScidARAERLIMYe: @S described in
Exanple 5, infra, (purity of 99.8% and 12-nethyltetradecanoic acid

(ant ei so- C | 3Y-methylhadwandis amd @agbbwer e prepared by di ssolving in NaCH
sol ution and thne'QZPNSW&g%ee& 20 with pH7.5. Cell Culture: Human cancer
cell lines DU-ii%tkﬁgggfﬁ? %%'é }) K562 (| eukem a), HCT116 (col on
cancer), H16882{théthghtridebspic)acidFidNd2@)( hepat ocar ci noma), MCF7 (breast
cancer), CRL-1687 (pancreatic_cancer). and SUN-1 (gastric cancer) were

obt ai ned fr om! Afesthyiidetangic acid (epteiso€drhecti on (ATCC). 30mil bl ood was
col l ected frony: . alelg peri pheral nononuclear cells were
separ at ed by E??%W%E%%ﬁﬁ%%‘@@%@oﬁﬁ Sigma). Al cells were nmaintained
in RPM 1640. !DivkdvhylpentddeCopicraedi (isorGLedpl enmented with 10% FCS. | OOrg/ m
streptomycin apnd 10Qulnil penicil]in., | human peri pheral nononucl ear
cells. K562 aﬁSmgﬂﬂﬁPmﬁﬁ¥gm§ﬁ§ﬁ§H%@ﬁmggﬁgg. After spinning at 1.500 RPM f or
5 mn, supernasandiyipRmndicicrrialeey, and cells were resuspended and expended
in fresh medium The other tunor céll Lines were adherent cells and were

di spersed wi t Hé-maimpibentadgeangic/acl (Bo-OW8EDTA (Irvine Scientific, CA) for
expansi on. Cel,Ls eeded. in. T75 f1 at 2 x 10 cells/flask in culture
medi um suppl e%’&e@l%pﬁ%ﬁiﬂ%‘:ﬁg da(?nStB’(s)(\’/'?rﬁlg)s’ser um and i ncubat ed overni ght at
37C wi th 5% CO7-metlhdstedirexrinisoasld),s attached to the plate were striped with
di sposabl e cel|l scrapers (Fisher Scientif c) after treated either with I %
i so-C 15 , ant &fmghyinqnagecgpoie agid (ig9-CeB)- ution for 1. ' ', 4, 8 and 24 hours
and then conbiapgge Wrifles BoPEGEe HarchhRaronPSibma CHldic &%Ermﬁyhen prepared for-
flow cytonetn~ analysis. rrr suu cell death detection. fragnentation
and Western bCelllinessay foll owed the preparation nethods for each assay.

Cell pellets eated . for 2.and ~ith either |1, SU E SHEET
(RULE 26) thr ggreuﬁarg' qi@@ﬁéggg?é @fﬁ%‘%“fgc‘f%g@g‘g&g&%r control
were also stored at -70C for future studies of gene regul ation. The
apoptosis (programred cell death) of car ~e. cells induced by specific
branched chain fatty acids was confirned by: (a) norphol ogy, visualizing
nor phol ogi cal changes indicative of apoptosis: (b) flow cvtonetry,
identifying the cells undergoing apoptosis and di scrim nating apoptosis
fromnecrosis; (c) in situ cell death detection kit. POD, detecting

apopt osis induced DNA strand breaks at single cell level; (d) gel

el ectrophoresi s assay, visualizing apoptotic DNA fragnmentation. The

nol ecul ar mechani sm of apoptosis induced by specific branched-chain fatty
aci ds was studi ed using Western bl ot analysis. A flow cytoneter (FACScan)
with Consort 30 software for gating analysis (Becton D ckinson, San Jose,
CA) was used. The Apoptosis Detection kit (R& Systens) was used to
gquantitatively determ ne the percentage of cells undergoing apoptosis by
virtue of their ability to bind annexin V and excl ude propidi umiodi de
(Pl)y. Cells were washed in cold PBS twi ce and resuspended in binding
buffer. Fluorescent-|abeled annexin V and Pl were added to the cells. The
cel |l s undergoi ng apoptosi s, expressing phosphotidyiserine on the outer

| eafl et of cell nenbranes. would bind annexin V. The cells in |later stage
of apoptosis or necrosis, wth a conprom sed cell nenbrane. would all ow PI
to bind to the cellular DNA. The resulting cells were i medi ately anal yzed
by flow cytonmeter equipped with a single laser emtting excitation |ight at
488 tun. The annexin V and Pl generated signals can be detected in signal
detector FL1 and FL?. respectively. Three potential popul ations of cells
can be presented in FLI/FL2 pattern: live cells would not stain with either
tl uorochrone (zone 3). necrotic and | ater apoptotic cells would stain with
both fluorochronmes (zone 2) while cells undergoi ng apoptosis would stain
only with annexin V (zone 4). In Situ Ce-l Death Detection Kit. POD
(Mannhei m Boehri nger GrbH) was_used to detect i ndi vi dual apoptotic
cells. Cleavage of genonmc DNﬁUﬁﬁTmﬁrFaﬁ%ﬁe‘%Qéhﬁé@ yi el d doubl est randed.

| ow nol ecul ar wei ght DNA fragments as well as single strand breaks in high

————— e ——— e RN I A —yr RN I A Y I T 1 S ' L B L T T A T )




Stai ned cells can be anal yzed under |ight m croscope. The gel

el ectrophoresis assay was used for the detection of apoptosis-specific

- internucl eosonal DNA degradary,~n in these cells. Tumor cell pell et s) PCT 200
treated with I %iso-C 15 and controls, were lysed in 1 m hypotonic lysis
buffer ( 10 MM Tris) pH 7.5, 1 nM EDTA, and 0.2% Triton x-100). After
centrifuged_ at 000 RPM for 20 mn at 4C, the supernatan re
transferredw§39%§)®9tubes and treated with RNase and protei ‘Eégﬁ&%%szs
respectively. Supernatants were extracted with phenol/chloroformtw ce. and
fragnment ed DNAMethedspr eci pitated in ethanol. Sanples were el ectrophoresed in

al .5%agaro el_.1n x - TAE buffer, e .gel al ] t hi di um
brom de and dZ‘ngiaﬁ-“e“‘é in\’/lg'r P Flrfo i sefi itt)? {e%tgg%v%‘%—%?*l%heﬁ%%%@ﬁ?g}%%@é W9¥%en

- vi sual i zefhibaded iV\étgogéitial FrowlRstan! dabetedass ajppleaated oatt | Spehdatt
collected from1l %iso-C 15 or control treated cultures was |ysed in 150 ~I

- lysis bufipastivaiee Rewbagsnpserem. dheosligersks elpst pia deapity i | O mRIPMOR! The cel |

| ysat es ] i g : : i f i for ~
- bet or el i SR il HERuE I Byl ] e AREcRkBRONE pace
gel and t(7ansi.eor étartddOnig/mbdet iseHCA S éeithiet dyathesiemitur @reactéd)and ode frfap Wer e

bl ocked with PBS-T %%2? \Svl th 0.[}1 %‘a[vveen .20) cont ai [1i ng p% nonfat dry mlk
( Bi 0- Rad, ORFCARBIHOEE™P for the pihersn §he meda frhropBak el 'siegrtained no rapless Oiser

di | uti on Qfis RBR iREUbERA Yt A RQ }ghlﬁﬁi%f&mbﬁbmgr POCONAbspHEN (50 di4k_-
The filters then were washed in %’ S-T5 mn for 6 times and i ncubated w th
a 1: 8000 houtsutlihesupsmaymp wae casrayad Py fast insesign phthppsteT Qi pf A0g/mdMTBEE dry
mlk for Iy . i n -1 I e~V |i.zed on
i1 m ust AR v P B R Syl 1hciErlon | SCRUER IR HEER, WSO oD RutE

Hei ght s. wds)add&f dr@rthelplaecias oibwhted fodn @ npfutesarA;,awasireatyat thdenrhirdok@beras
striped with O 1. Tris pH 7.5 and 0.05 mM (i -netacapenanol at 50C for 30
mn. The BipfeieEL3lier e washed in 300 M PBS-T buffer for 10 nm twice before
bl ocki ng wi t h BSsnkbifibh PP O Bhedll A, T ihkest Wos MREIA RNES |G Eol 1R
reprobed with nonoclonal nmouse anti-hunmBh ~i-actin to defernine the equal

| oadi ng of pr dtesults:f or each well. . Results: Lyl orphol ogi caf chanees: The

apopt osi s of r l.Is i r phol ogi.cal | y.characterized by cell

shri nkage, chﬁ%ﬁ%teli' %ﬁgbb’#@ér i%@oﬁgng%fzég%so cglgsgn%"n?e lt%%‘ﬁ&‘ intact cell
menbr~rt¢ a X{ ensi Tor [ of  menbr ane,_Dbl epbs . and, apopt LI ¢, bod] es.
Fieure 1 shgg%ﬁ?%e nnéf{(g%fnégﬂtca@&%(g“aes é@%{ﬁz Lebi&?ﬁ"g c I?g &Rk Boi ng
apopt ost g uskggtrﬂnsmgggi on el egdzrion mi cr oggope.| Congganne [ o tdye, unteated
intact c¢gl | (Figurle 1 A), the -16 SUBSTTTU TE SHEET ( RULE R6) 11 QCT
2002 WO 99IKBUWO! PQT/ US8H 06525 dBlll trleat éd-3ni t hf 13-3eThvl { et r adecanpi c

aci d (60 pgl n*)hE edmple RAVAISsITIdOMEE1 (BBRtheidl bT t's typi cal apopfofrc Teature.

chromatin condensed_i nto dense nmasses agai nst _the nucl ear menbrane,

nmenbrane intact andTellg R lghibitarage (“arofenastedisa-G 13| ‘en ¢k growie

nor phol og+eat—ehanges—of—cane cett-s—uyrdergotng Flp;%ﬁ osts——a—t++ght
c

nm cr oscope. Calilinaur gd BN/ 3 hub@nghdpal oé@ke/miar semma | célSlug/mt eat ed

Wi th ant ¢1'S0: (80 p..g/-m ) for houf S (J51.0ur € ZB). exni bfted_cert yol une
decr ease dueK%%:Pshri nkége?‘ and| bu ﬁes i nsi d@ he fcel Is,l'%orrpifr edz%c'b
untreated autrool ((Fi gws® 2A)L Custured SNY1h hunpn gestric|car cinomay cel |

fi nes were—t+reatet tr—anterso G556 i —for—8—tours—and—ceti ar
nmor phol ogy vva:gtg\elgafdtﬁe{ & S?lﬁsopl)‘FéedpvgﬁlaﬂB}éﬁ%ﬁ&l'ai ned with H&E (Figure 3B).

" Conpared to Tdbid Rahleibiter9 ndie Oh) of4patifie bnded-chiin Gamtaciist 0AGESES atll gawand
cytoplasmc granularity were noted Cultured DL 5 human prostate

- carci nomd Saple Li g€ 196 Rolr18atl gd-0i4 h i 51oLY18 (6] isd-ghim ) flaso-B1dour$, and
cel | ul ar prerphetegy—wasr—eval-vated—R—preparattonsistarred—wh—H&E—dye
(Fi gure 4B).%Conpai®ead tp @ho3 eatedidntrpl (Fb§urd 4A70.7%entjr and.39 ebs were
not ed. FI C—OonmerT Vv, AU T east 104 Cel't- events were analyzed. 1he rFC|l

[ FL2 pattiern of untreated K562 hunman | eukemia cells (Figure SA) revealed
t he expeqt I strl byti on . odsncel | s. L zon Abte . £ nt K52 cells
with iso- (ﬁﬁ‘pg (2‘1%‘5 E‘Lfg% [}%gfnzﬁ iso 15 5‘&%‘?‘%6&% ant ‘%a&mp‘frraﬁ £f°§"§r he

cell s werje u%der_goégrjgs aoopj;_ggi (zone 4. Aﬁmg.xi;n _\(1 po®0.6& Ve {and7iPt3

negat i ve)s—Hre—kineticoech of LB JSTO L W Mo JY o0 ) 2 Ay —reg
adenocar ci noma Igée R 3\3? Bre({llﬁgleeg‘%%lh?iuauarcgd Sévﬁg g'lég/gh‘rfgthé&m*‘g&awlgg@#gnt

of MCF-7 wieh NaOWisbhianteidiest GLFHF60 ~tg/ M) for 0, 4 and 24 hours,
respectively. After treatnent of anteiso-C 15 for 4 hours, many cells were
under goi ng apoptosis (zone 4, Figure 6B),).while after 24 hours the majority
of cells had already died (later stage of apoptosis. zone 2. Figure 6C).
The flow cytonettlc anal ysis §W§ﬁﬁ‘%’é’i§§‘3§ l"ﬁ%ﬂ"‘:ﬁ@rran PBLs (Figure 7A) and
treated PBLs with iso-C 15 (60 Itg/m) for 24 hours (Figure 7B) resulted in

. .
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H1688, K-562 and DU145 human cancer cells and normal human PBLs were added
wi th POD and incubated 30 mn at 37C. washed three tines with PBS hqg 2002
redcted with substrate AEC and i ncubated for 10 min at roomterrperatu

The cells were anal yzed under |ight m croscope. Corrparl ng K-S62 | eukem a
cells untreated (Figure 9A) and treated for 2 and 4 hours (Figure 98 and
9C)) it is f at sone cells started apoptosis (stainedp Qurs
after treat mw&/gs t he nunber of apoptotic cells increased ‘{:/‘\f,tg%ug exposure
time. The apoptotic H1688 cancer cells (stained red) were found after 8
hours of treatnment (Figure 1 OB) conparing to untreated (Figure 1 OA). Sone-
st ai ned apopt ot ;L4 ncer c own 8 hours after treatnent
(Figure 11 B) aP%aa'rJrPP(L)H Df W@Méd control {Figure 11 A). In
contrast, untrWnd 8-hour treated PBLs were al npst the same (Figure

12A and 128) and few stained apoptottc wer e seen. i s evidenced
that iso-C 15 i mfudecy é)@BT%élvéas &Platcérﬁ’é‘é’fp?-geg?@ ‘lﬁﬂjﬂe”ﬁ?ﬁ’t‘edrﬁl‘wp (fermemiedel | s, -

DNA Fr ag”ﬁ&‘ix&%@@pe@%’ic t!%'ct%ﬁ& rSPerBirEHomrondWuifo ?Mméﬁt thPpr%&&EEf fRRRLERI S 1S
one of nost conmon appl i met hods to I1llustrate the apoptotic changes in
exper i mentiaventioh| @fraReEueI smmpfeg wemmateé bk disselvipg them mrféa@hi ealution (@djuated to

i so-Cl5 (6Q,-9/ N re sh . n Eiqur 3. The l.ane control treated for
8 hours srﬁﬁk%ﬂ%%@%@%‘g%@‘%ﬂﬁr‘réﬁ'tpér‘&vw%évb%%bsr E’LQPI ar wei ght DNA
bands were seercdfLiefiour and were prom nent at 8 hour treated. The

appear ance of an oligonucl eosonal |adder in treated cells indicated the
break of doubl eﬁléwmfdéwhmmmen@f@smé@@cwhmlw Feliecon AT@Est er n

| ot Anal ysf{dg.nas;ggeV%ﬁa}lcﬂereQL &"&%% end&P dgnF : %%Pé‘f‘s \%}Zl)e sg‘;ga?atenf ed as

exanpl es to reveal [ £7ans 1 on Speci
br anched- cfirah nvhioket ltlyochmf héamhy iadividuas By aqingoﬁxodl Blypdque gradntsc athleg wefdhe

cl eavages of., Lam.n B. a cas t et otein. .in optotic J 423 human
hepat ocel IrBF'&}a"t?&t‘EFWB?fEm@éF ?i’ﬁﬁdg‘g‘ﬂ%é?ﬁp r?gaﬁmlae ﬁ’?ége%l“ldé‘“i@k% ahesth tn
Figure 14 Qidrel verd ReRReddiiN €100, athhiBpitesd (5%)wesed.reated with | % control

solution and I %iso-C 1 5 for the Fength of time indicated. Cell |ysates

wer e separ at ed I¢yesingnapnemor ¢edltings wergstidied: Kcichugianileskgmirinst SNUg wiman a
| | b | 5
monoct ona I ' ch% mag Clg %ese\?/‘t\:/rgg.é%r gﬁi@%&% i@dﬁ@@%ﬁﬁg“@{té%@ﬂ@i@&

Fi sure 14g35 sSsin ure

caspase - Jlﬁ:a&dB&IHaEd’leaﬂldEEfE sérRHL(EBSﬁ)MCFﬁ M&&@Qadé&&&hﬁﬁﬁkﬁ@U 145
PCT/ US99/ 06525 t ar qet protein _Lapmin sug‘%{ ?ehed the activation of the
caspase cJdSEBRAIPIRAT FYCEPBRHIOY 42 h‘H’E—?‘WE aeeiulsr garcinpmp  HEC'E 146 humen egle e n

~N SNU- 423 ,a%chrie GRd F[% 8 85hdﬁ’1:%.rn%m§h Qé!WluhE C:El:xgb‘l'hﬁ céllﬁl i3 QVere prbpagatRiSREhd %! ¥

The results showed t I so-C 5 1 nduced the clva

i -typer phd@ﬂhm&l’faﬁ é@l“Q:BPPISRElWCQWﬁhWWéhFattlm%yﬁ%ﬁggspﬂf@TWﬁéa ahdHIF3PHRB 11

/ hypo), and duced the ¢l aya t o pRB68
f r agment 1\%' W es %ﬂe‘gﬂﬁl '%7@/" ggcetﬁgtsezrlrgblﬁe%? %@k n "é’mr%[hga aglgs
Figure 16 mExarﬁphex 1% Renn-Greno6 ko8B SViféryMCR- 7\én\21®1A145)gt erm nanon of LD-~o

Mat ep~l s and net hods: 13-nethyltetradecanoic acid (iso-C 15) purchased from
Sigma (St. LowMﬁ—h%@)' was prepared by dissolving in NaCH solution and then

in 0.35% Tween Mei AR1Ngy 281sPAwel
were treated w@ﬁcwégncagzﬁn?wl g&lln test groups %1}1%2965‘”%‘ ﬁrvﬂ%\{gso
sane dose tamtadrimmedmteiy with igaoemlpi at mrmmemangmof k-6n3.0.06.8,d 58000 AydridgH 0d

iso-C 1 S and,t icludedl eac ou 0 .
ok, a0 marR Rl il R SneSrEse e s R RRE e 0P ehedls: ¢ on
of these ndepRd\WeEShtNITHRReted adlls Yvetdihcitaiea TordeyifourdN 3P C e AfleLThcabatiBh. the
seven-day adm nistration of iso-C 15 of dose up to 800 ng/kg. It is shown

that i so- CuperBamals Mgt rempysd angtthercshls weredrvntip@ehirnd wiisstrépriento aibility LDs) was

not deter ) ion of iso-C 1 5 in Othotopic Nude
M ce Nbdelrgsg%%ﬂrrgr?v%gﬁ&?gé{\ I%\régllb%lgﬁrm DU145 Material and Methods:

13- et hyI t et radmlankil-fcézalad 8NU- B&ll@xrﬂﬁ:)spm&nccbbmmlrd seedadnih 9ésivel Estidroplithe
inventor's | apboratqry, as describ infr ug i of 99,8%
was pr epardd %BgEigio géd‘l ‘\9? RRIsiwe ll‘ﬁ%ﬁi&ég%‘ﬁf@ﬁp ‘?{1 ﬁelwg F%lsﬁ’.sgls"r% }fﬁéérn‘sSﬁjl\Rn th

PH7. 5 were diluted with medium 1o provide different concentrations (0. 1.5, 3.0, 6.0, 15.0. 30.0. and

60.0 pg/ml). Both untreated and solvent (NaOH and Tween 80) treated cells served as controls.
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Total of 24 male athym c BALB/c nude m ce between 4 and ~ weeks of age were
bred and nmi ntained in speciftc pathogen free condition. Human prostate

- carcinoma DU 145 tunor was inplanted and nai nt ai ned subcut aneousI\[ L:@himﬂ
flank of athymc nude mce. Prior to orthotopic inplantation, the't
harwvested in | og phase. The peripheral tunor tissue was collected and

m nced to snnl ces of one cubic mllineter each. -198U§§I SHEET
( RULE 26) %Jf’sg@r% 200Z WD 99/ 53086 PCT/ US99/ 06525 The nicé ’Qlée"’}}e&és

anest heti zed. for surgigcal or § opi.c inplantati.on. smal | inci si.on . was
made al ony s HEU AR re&g}foufsﬁipfﬁé?l&a%eggﬁogﬁ?m%ﬂrﬁcﬂy roérbn&; ”‘é%&lﬁg%ru‘f‘éb‘!ﬂfy t he
bl adder apdsdiepst ate, the capsule of the prostate was aT~~~.i.~d~t,~.r~e
pi eces of DU 145 tunor fragments were inserted into the capsule. The
- capsul e was t AbalRL0BednddPagves: dresmingd &n duphigate Heevahdwheiexnasmentssad usi.ng .
a 6-0 surgical _suture. Th Lce bearing.ors. 4 r ndoml y
. di vi ded oo patitbal s redfie h’eger‘%eﬁé‘“‘g‘ig ‘%?’Ié%?r“%’pdétg°“g‘g§:’%’°§pﬁf%§‘ 2e 88 day
af t er t urefinddrag kiendoaténtrationldfdsd-G b5 €qiifedps kitlai0ed5 ab@0%é. ratpecid@tys o8oel@nd 70

. nmg/ kg and PBS were admi ni stered hy gavage once d i_.n Low dose_and high
dose tesﬂcﬁ?ﬂﬁﬁﬂsw%g‘ab'ﬁh‘wféﬂ‘edg*lﬁgﬁ{‘ F%ﬁ’é“éﬁ% @a,lc F‘fQFS\k’H‘Q)‘?E".S saftyatene i ce
wer e sach ik & Mbridee UK)Baedbh Mbdah FRYrfdhed beDrthe. shait of treatment.

The weights of primary tunors and bodi es were neasured. Tissue sanpl es of
the primary tResuls: were processed through standard procedures of

hemat oxyl i n and eosj n. st ai.ni f m.cCr [ y et r

i nhi bition r a? g% °>(‘?4°|’-&)° ”\%}é\“@ °gg%°é¢t;% %E&“%?@%r?%ﬁf%@%@ﬁ%@ﬂﬁﬂ@%mi ght
of the tesi/mI6PURS if Soverdd Kutndn@inaeiogidiEardablid almayiceltfindsClt i9 Rcigxed #&med as
aV - T)/C percentage, and were analyzed by Student's test for statistical
si gni fi cdmble 4 tr@sm-8§5_ weescHiviingi tampiccell dines 1wdied: eF e Brapgeshwigotesisactivities or
iso-C 15 i : i ) S .- Of man
pr ost ai o "t 5P RRCE.S Bl btk BlMo L ithd thd 0 25 h Bt R TS H B8 v
and 84. 6 & fqr<41 1630 hmas stedibesti limg chadiomna-and THET &1 Ghuninf dobenoarafiornas celldides.on

primary tunor and y. wei ght in nude use nodel man,_prostate
Do Cr ot ERFIFR. B R HoNT R0 43RBT FEP i Sitse TRy R og
PCont r ol QpadeBikarfdP9 lefimai 10 umot-&Wsdose, 35 ng/ kgOral 8493. 25 54.8 0. 042Hi gh
dose. 70 ngy/ k%Or al 8168. 00 84.6 0.007 For conparison, all the prinmary tunors
after renpval Teblerh Eretoxisifis ofise€ 1408 humamaumas a perrs! aalls imgoe it is not ed

h h HE=A = P~y N HEY Iy ale ol o 4 H £ H | las [P PR
that the +Hprante oot ot—growT 1 Trour—nmyce T thnemrgr—aoSe

t r eat menf ceJi iugp. Thelt pare no si ens of Mséng/m} y | Mis(elyed Bys(egimlbod
wei ght ¢ Stol 0ev sli1des. -2 T T ( %)) a ocT
2007 WO 9 L S 4T ?Béva E?'g,'f e di Eﬁ&ﬁé“l qin
Ot hot opi g-pepde M ckMagel of H ~mn 11451982 | URAR7-LA6E T rorses 76l 71035
Mat eri al |and~f et hids': -"" "t'- ~ =" 13-nethyltéetradecanoilc acid (isofC 15)
was chem| EAI4y synPrSSICEEFinama he i nvpht-dft2el> | 40.43%5.72 | 81.87+8.8

H1688 lung carcinoma 15.08+1.92 35.03£3.59 61.37+8.06

HCT-116 colon carcinoma 18.49+6.23 67.96+8.25 108.65+13.35

SNU-1 gastric carcinoma 20.77£2.47 47.43+4.95 80.49+10.03

SNU-423 | hepatocarcinoma 24.26x3.98 | 70.46%9.36 120.77+15.82

PBL normal human lymphocytes >400
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| aboratory, as described in Exanple 5, infra, (purity of 99.8%, was
prepared by dissolving in NaOH solution and then in 0.35% Tween 8 mnth
pH7.5. Total of 16 male and fermal e athym ¢ BALH ¢ nude m ce betwe DCJnﬂMQ
weeks of age were bred and maintained in specific pathogen free condltlon
Human hepat ocel | ul ar carci noma LCI-D35 was originally obtained fromthe
primary tunowo®bsssosdS-year-old female patient. The tunor wagctU8agded and
mai nt ai ned subcutaneously in athymi c nude mce. Prior to orthotopic
inplantation. the tunor was harvested in | og phase. The peripheral tunor
tissue was collected and nminced to snall pleces of one cubic mllinmeter
each. The nlceEmmnahandss @117l ARONOCH ak B B2 A
smal | incision was made al o t he nldllne of t he upper abdonen The | eft
lobe of the liver was @%@%@Ggmﬁﬂﬁm@ smal | incision was nmade on-the [liver
surface. Two ORsﬁﬂﬁﬁ?“”Dr fragments above were sutured into the incision

using 8-0 suture. e abdonen was then closed using a 6-0 surgical suture. .-
The mice beari REMIrltHotAMEY angIMEBEy andnes mesingtordsyweadii asiFidedl andtadf twenersetunand

The i Sor COPPTaRa LA 4552 e st LEord gk o R b At Be en A Bebr el by

gavage oneRcophdesisiwdsparch@st fromtEMO U crla@i, fof BeResat Blyeka frdBidtRaglays.
All the mice were sacrificed by CO inhalation at day-40 after the start of

t r eat ment Anfl‘h@’%eﬁg@ﬁ‘ﬁ'sh%‘?anﬁrmYﬁaF%spmﬁa?%P%(§ B@Mé@l’v@c’ée)rmmm (PAR®SUE
sanpl €S Ofarlifh oBS biPlclinb1ARInm (HB) Qe RITFOREkRL! ChEicat 3043, 4, RLOCEIURES O
henmat oxyl i n and eosi n stai ni ng M Ccroscopi ¢ exam nation.  The

i nhi bi ti oreagattewerleTtdr) Swae{Sdébms rMOéad by corrparl ng the nean tunor wei ght

of the test er S ~~t h t hat, of co tro rou and expressed as
a D- T)/C per @gﬁl 5& ‘e"%ﬂﬁﬁm\ﬂlélaé‘da(ﬁﬁﬁg}ggﬂ’aﬁ egyigpl &Féﬁ‘{d if e inye9rsy i cal
si eni fi camssram%esasIdeicsxbea/@lrma&hm %iﬁ%g(ﬂlﬂw &m%ﬁia‘dl 1280%hYRIra 803664 gl OF
iso-C 15 at dose 70 i kg in this nude nouse nodel of human hepatocel 1 ul ar
car ci noma(an@isop355 wput asfdrfmmﬁlgmn mersi preraned: kit diswiving iyp Ngf2H 6ol0tion) andaersimon
in Table T SHEET ( RULE 26) 1 1 OCT 2002 WD 99/53086

PCTI USQngégﬁ’éé%%be% @&Eﬁsl cacy of iso-C 1 S on primary tunor and body
wei ght i n nudeCgbgskumpdel of human hepat ocel | ul ar carci norra LCl -D35 a pup-—-—
. . . dose route mce No. l’]) wei tunor weith I fi. in. |
f . mean t SD figyap sgncprs!! lines DU- ‘gééﬂ’mﬁatﬁ cancey), §§§%QC%W)QH§TN@<C9@
""" | S Qirferd, H 1763W{u5§ c&i’c@xl) S4B (B&atdarkinofm), QA@??— f(breas?ccgégrl)',uﬁ’%!eig-m Ce086

For COpraI’I son, al pnmary tunors after renoval rom-t ar e
shown in @agumlqogncqnhemctasw li(gastuia eagcerhweretdtainaddtem teatricamBypadCdturet gr ow

N two m eglfoh Pﬁl’ & Eﬁa§d}rﬁ%ood was collected from a health person and normal peripheral

mononuclear cells were separated by Ficoll separation solution (Sigma). All cells were
maintained in RPMI 1640. DMEM. or McCoy medium supplemented with 10% FCS. 100mg/ml
streptomycin and 100wml penicillin. Normal human peripheral mononuclear cells. K562 and
SUN-1 were suspended cells. After spinning at 1.500 RPM for 5 min, supernatants were
discharged and cells were resuspended and expended in fresh medium. The other tumor cell
lines were adherent cells and were dispersed with 0.05% trypsin / 0.01% EDTA (Irvine
Scientific. CA) for expansion. Cells were seeded in T75 flasks at 2 x 10° cells/flask in culture
medium supplemented with 10% fetal bovine serum and incubated overnight at 37°C with 5%
CO,. The adherent cells attached to the plate were striped with disposable cell scrapers (Fisher
Scientific) after treated either with 1% iso-C15 . anteiso-C15 or control solution for 1. 2. 4. 8 and
24 hours and then combined with respective float cells. Cells were then prepared for flow
cytometry analysis. 1 suu cell death detection. DNA tragmentation and Western blot assay

followed the preparauon methods for each assay. Cell pellets treated for 2 and 4hr with either

-14-
SUBSTITUTE SHEET (RULE 26)



group. There are no signs of toxicity, as judged by the body wei ght curve
and, histology slides. D. Human Cinical Studies on the Safenr of ifo ?
-Chemically synthesized iso-C 15 of 99.8% purity were prepared in O. 2@& 2002
capsules. Six healthy adult volunteers (4 nmale, 2 female) of average age
35.6 were divided into three groups, and orally received iso-Cl5 capsul es
for thirty dose group: one case, 0.6g daily; mdd oup:
two cases. clj%g”ég“%vy; hi gh dose group: three cases. 1.8g dgﬁ@%wg
exam nations were carried out before during and after experinent,

i ncl udi ng 'SPyl T EPIEUAATHAET JRred 21178 Eaiog Suss STudies PHERNe fe8Wationi nat i ons,
function of he iver and kidney, X-ray radioscopy of lung and

subj ective synptom The effects of iso-C 15 on blood routine and pl atel et
-shown i n Tabl eTle apogiasst(pogsimymdfcelt dedth) afcreaseetlofindnhed ey dpecifid beaathed- ( VBC)

d | CAN), whi i gni ficant. f red. bl ood cell
. CRBe T ekl b CRaR samirprLpB e moBelot s BRARE FRrTielP ot Ckabesr ved 11 om
al ani ne afdRativeeEABp@SS: (I cABRlely, Q@htiBfiRAHBICEIIOGABra6Re IDph AL afd |

- subj ects, as shown in Table 8. No abnormali ta/ was observed on heart and
| ung f r onflisFrEBMARRGRRIPINGISATANT FROpisa ke ixsiaseikdeathsistesiign kip RODhaletbving nmal ity

on urine {1 ~ B ( ~ [..ocr zooz WO
991 53086 %"%%35?‘8‘8@?%4%5‘ éje’%a%lgwéﬁyé‘ggsrég?y‘{gg@égﬁg%‘n%?‘88‘8 atsalit i ne and
pl at el et VisedliZageoptoGOPBR HhagmdnesioAf t er

t est WBC6S. 80t 0, .95x109/ L7. 50t 0. 710. 0072CR. AN6§; 2010, 59x1093, 80t 0. 890. 0311RBC
64. 641 0. 40x10' A9 HOlsSlar Berhanisn of prpp3osisopdured By Fresifis Rsgched-chain fatty acids

16. 900. 18§,gﬂtmgg)§si%%éﬁ,1@g{gng§gspt 52.10.0809 Table 8. Effects of Iso-Cl5
on Liver And Kidney Functions Itém Case Xt SD p Before Test After Test ALT
6 15. 17t 8. 70pl & flosv @Rermee3F ACS480 QvitBl (agsert 80 68ftvard fangatidd andlv4id Bedtén 0. 02850

It indi . ' f 3- net.hyl d [ id f I
admi ni st r BROL G BIoR CadyREER, Phe MPoEbis Beb R RO St oaeadfo”

ef fects. hiantitatiOel AeteRtina thel pafdefiageofdel invindetpoilgapdposik bg vatid of riRitoity (€S,

i ndi cati ng, an i mmune boosting ei Tect. The branpched-chain fattﬁ aci ds can be
admi ni st ePBd e ¥ apd p¥Rlvde promding iodigakfd) Cellsnress wathsd éneld PBRjteice aah or
encapsul a b del ih i , NS &Y P YRR H ' e
tract. or I’%ﬁp g(’:c%el%ll) Fﬁtg gl%?éﬁgelfo%%ges%%a{xﬁ Theyyxalll SO carllrak%g't {H?gg‘oggégél{ébpi cal
drug for ke eellsandegoing aprpkusis. sipressidg phespbstidyiserinhemtpe ouiee eaflanf ofll

7.12-di met hvl benz~ al -.ant hrace {.DVBAI - i nduced nary cars~nogenesi s in
oo by | Ok Bld SR SRHANG, FRF 5 G Fote LOPUUetsAEras, St Fso- C
15) was peapgbeked YellnemBtank Rebuldal NPl BUind to@ie cndlat DBIA. t TheQestiiftglisen 80
with pH 7.5. Fifn~ femal e Sprague-Dawl ey rats were mai ntai ned on | aboratory

chow. At Beredayredifelngnalyzedpy ﬂmwétog}%é%epgﬁdn‘@%a tasle l3ser srtingrexpasian
(Sigma Chepehgsan, THE andeQiiv and'BP geliraedRighib Em&eﬁdcﬁedgﬁ' ?i%{ml%@fé%r FRY'S

after DVBA agm nistration. the rats were randomy divide o two groups
of ' 'S. EamhFllatespertivhly. dbreempotenyal populakensgi vells can be pdesantedin FEIF T Rpaner80

fi~~ i -23 SURSTTTUTE SHEET (RULE 26 1 OCT. 20 WO 99/ 530
bCT Usoo) BRe aiaTt o i s SETETRRt (9883} RIS BT A oBloRE P et

whi | e eachobid st witk BbthdluRkHRhivafes dionen) Ahfle tdlisiub@erfoidD asophdils WELI@btain only
concentration O. 70/%l(f| ve tines a week. Food and water were available ad

|ibitum TiHeaesexie¥kzengfd.er DVBA adminis™-;tien, 3!! .rats were scarified,
~and all pal pab}n%i&%@rﬁea\ﬁxebgte&%mﬁ%D (Mannheim Boehringer GmbH) was used to detect

the individual apoptotic cells. Cleavage of genomic DNA during apoptosis may yield double-

stranded. low molecular weight DNA fragments as well as single strand breaks in high molecular
weight DNA. Those DNA strand breaks can be identified by labeling free 3'-OH termini with
modified nucleotides in an enzymatic reaction. In this kit terminal deoxynucleotidyl transferase
(TdT) is used to label free 3°-OH ends in genomic DNA with fluorescein-dUTP. The
incorporated fluorescein is visualized under fluorescence microscope directly. The incorporated

fluorescein can also bind to anu-fluorescein antibody POD and be detected by substrate reaction.
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esuits: Table 9. Effects of iso-C | S on tunorigenesis of DVBA-induced
manmmary cancer tn rats G oup Case No. of rats tunor No. of No. of V\,it&H
tufors incidence tunors tunors per rat control 25 21 84% 52 2. 1t 1.7 - Q007
15 25 3 12% 4 0.2t0. 1.3t0.5 2.4t5.8 0.8t 1.3 it is showm in Table 9 that
tso-C 15 significantly reduced the incidence of mammary cancer. |so-C 15
has of fered prsyesbscon in experinmental manmary car ci nogenespgraukhy fsgddsed

sl ower tumor growth, though it could not achieve a conplete prevention. F.
Chenonr event: i ' -j nduced Skin Cancer b "' - t S
Mat eri al sgghélﬁcf(al%:?%g% ${L%¥Jr¥g%‘ﬁiﬁd§el }:{1 (llaccll:%élr?é?éé acid (iso-C 15) was prepared
by di ssol vi ng iThe NaGHtcsobhirésisnsgaydvds esd fonth® d&Reribneé apdptosyd-dpacytl 7. 5, Wi th
resul ti ng,concentratiS 10%  Forty femahe KH 1 hairless mce were divided
into cont ISFREFACT08EY gﬁ&ﬁ%@?ﬂ"ﬂ’-ﬂ%m%‘iﬁ S'egt"i’f’.r cgh pelistse Beated Wik A %ygise6ds wer e
treated tQopi Caluoys WREEIYYIALR | o1 hopotbslc MsisBVEE @b $RRYS bt ﬁ.s?g&rﬁ EpREehene
per nouse to achieve tunor initration.” One week | ater ‘(day am ma8%ing
the test @rbupriwerel@Pplafedcenuifigelat y4.00¢ RPYICOr 20 minsw 41T, e ppemapptsivesad | on

per nouse per. day. The control 0! ecei yved 200 =. 1 Tween 80 per

appl i cati Hﬁ‘"ﬁg ed?/’rlﬁuns?év [B%?s aﬁ‘;ﬁf?at%wq{)&hﬁ?enaﬂg&wf‘%sﬁﬁre?‘ﬁ&“"&'ﬁ '%ﬁ‘P%‘“F‘ﬁmﬁot h
groups Veherexpased Wity givibCRBRISA W afdftighien@d DNA vad p8iptthied $Pethanol.
mJ/ cm per day to achieve UVB radi ation-induced tunor pronotion. The 1so-C

15 or vehiemales &t FETHORheBier ik &S y2eerose el imbi dtitobififer Enhpes! vassachetivi ce a
week up t%fﬁ%m’}@ﬁ@bﬁom&? BQesdifdd witd di#ﬁﬁg?@%ﬁﬁg%ﬁe 6@%@' Fas R

eval uated for tunor incidence at the e eres
assessed whealjzedtueddritfé lighitf ect of iso-C 1 ~ during the tunor pronotion

stage. At the feryjnatiqn of the experinment. e imals in the iso-C
15-treated cr o[’]ﬁr g)ﬁé\ﬁﬁbbq%‘ 458 qa?‘hcéi&eq%‘fcoﬂﬁ‘ﬁﬁi g?‘ni%l%\‘ﬁo'pjlﬁﬁf cenirpbtressedir i ng
rat wei ghtyjafds wasildeddn P5BRITlY ib b rep a0, S SRR ¢ Q5% dé'ox;i-_ch%g_ adiPha gRM
991 53086 PCTI US99106525 reduction tn tunor incidence. The | so- 8ni -treated

group al s8MSFowEw BtlJysated weteimied vith aqust velome Re< leasmpdi buffer and béieed for 5 min
ehicle-treated, ,i,.€, . rel.. .ar ) res i i on includes
hethods. opeRidPaiddifioecb Rl Frorell SR ce BB &P A oSS Bl fansrRa s

net hods o sal @& speci ranche ain
activiti egirotélinisqpdiliet membranacMedfiledhawerebidckyd aith BBSAf (PBSewidli 0300 Tween 20)

invention can be jsolated fr natural resqurce curring. including, but
not |init ELPIIBINGYRD %g‘aﬂw Eﬁ‘ﬂg%ﬁ%ﬂ ﬁfﬁﬁg’%ﬁeé%@&m ddheheReRmcHar ghf atty
aci ds, SUGHhFoRR URbonf dHloRe ﬁﬁmfﬂ?’éﬁl%od‘}ﬁn Qaseﬂ%oq@mﬁgﬁz%mﬁfa% Bsgr&elﬁié.g-r%esi Jed

branched-chai'n ‘fatty acids of preSent invention can also
by chemi céilterstheni vpéro giashed imBBHrdds mitTiee 6 ¢imes ardiarubidtediygthsa E§0hdibiteonét hods

of branched-chain fatty aci e. k a egific e I f_a
nmet hod fo Isgg‘l?nrdggyan’{“)}ég%i ’Ig (%(?fs?ﬁg r‘}g? %y??ng%%%g@gﬁ%i ‘?Pfa?{fiflﬂ s” %&%\BP g@%‘Tn
t he exanplfmbed eapldhe WeroastalibiongilmRistiedhe EOL noRsdiogeivb e fysem

branched-chain fatty acids_of the present invention are fernmentation or

i ncubat i ofAPeEeaBsadingon isightie Hilf iAdtepdeiedsd Witk pResprifRary anfibodyi the fitehivamh

per cent age. e if : = I . j \ f 1l.u Lpi ds.
A pr ocess T rd RO REt PHAME 1A CUs T kel S0 Pkl 20T, THE AR

br anched- eemi washed tny308anidRB Saf duffenfont mmt twdcertséore blonking e ABS-Alveith $P6ovi ded

in the exa es bel.o Exanple 5: F~gl ~rolvtical Synthesis of,.
8- Moo DR RN e R Rares R er PR el onSel e s i by e
el ectrol yBiaah td/deftérﬁﬁﬂétﬁ@y@aﬂrobaan%sfp}o@ndfofreatcmeuhydrogen dodecanedi oate in’

met hanol i ¢ sol uti on, based on Kol be el ectrol ysis. -
Resuits:

orphological changes:

The apoptosis of cancer cells is morphologically characterized by cell shrinkage,
chromaun condensation. nuclear fragmentation. intact cell membrane and extensive formation of
membrane blebs and apoptotic bodies.

Figure 1 shows the morphological changes of K562 leukemia cells undergoing apoptosis

using transmission electron microscope. Comparing to the untreated intact cell (Figure 1 A). the
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D nmet hyl dodecanedi oate was prepared from dodecanedi oi c acid by
esterification with 5 parts v/w nethanol containing 5% w v concentrated
sulfuric acid. The dinethyt ester. after purif canon by vacuum f r hct |ﬂﬁﬂiam]02
distillation. was convened to the nono-ester ussng the theoretical quantity
ofdkal i um hydroxi de in anhydrous methanol. The nethyl hydrogen

dodecanl, 12-dioate was purified by distillation. The el ect i ¢ coupling
reacti on wa¥EH8d out with nono-ester and a 2-fold nol afg}e(\é%%@gs 2of

i soval enc acid dissolved in nethanol containing sodi um nethoxi de. ustne 2 x
10 cne pkeit reaed embdﬁm@étetrmh@np@aeﬂu(%umkfer‘éhwergﬂé‘gixrrcr!Bdednbhtmpmbu ned

at ~0C b Xe\%@&?&é t;?gtﬁg A 8%m'ﬂm éoggéx@gd z?xfg d’é&x Oﬂas@{s%@%ﬁa%hé(ﬁ%élél? mcﬁbaa”n%r O.de

polarity preven eposits on

- the el ectieptifarkUnfaceed.cell Afrinkagee! ectrol ysis the reaction mixture was cool ed |

to roomtenperature and the bv SUBSTTTUTE SHEET (RULE 26) 1 1 OCT 2002 WO

- 99153086 PCTI EEBYOFsFas 28 synte Hisapuphalesics F.‘}Fﬂgﬁc?ésg%fﬁ'é?ﬁ"é&{‘@rsw appptosis in

preci pi t aied; WRSodc6RVEHwRY SNU-EI AR hegdiGeelibiht EAtifoNR SelRGeti:h LWagh W th
g :W%?t he met hanol dg?a n

acetic aci renove otary evaporation under reduced
pr essur e ani¢tse-@lh (60 egmed foy R4 hdids (tanatrhg!B): eathrbad@oﬂlrmm:ae uersegpeidie toahrikiyage

fractional ,distilla i nal | the net h ron y

T i e et e 88 ol S P SR i S e R s
vIiv). Af &€ 0etinbda 3010 iRE WateltheaRH WAt antelts-( 15860 Ag/nd) AR r@zﬁsr afdtRfumt t h
di ethyl ether and purified by vacuumdistillation. Exanp 6: Process for

Maki ng anRsphadeRyavassyalgaled in Rsepamyarestainasgvitd &Ef(Figupy %B)n@mpamatpn Fat ty
Acids A a

ot ot aSEOGRREchBb (PO oL SRIRUALL AU DR I B, 1
starter Clnltmdéw-gﬂﬁ)Wmm grositandrciagras celielities wefearead vioLiss-Cfl b (60 ;,Lg/fd‘h)i‘ﬁbr are

i nocul at onto th mediumin t ecultureflaska | tured on the
i ncubat ogq@ﬁﬁik@}d‘? Plaé 0 gﬁngy W?@e‘??’lan’a't"aé“ PIERAALPNS SRtngd d q’f‘fggﬂéef | ask are
i nocul at @dg&@t@ac%ﬁ@gfea% rdaltePéon@B] (PRI QY. iriRehbbe D1ebE wrelndled %0 (W W) .
The cul tures ter fernmenting in the seeding tank for 24 hours, are

repl aced ontth!bﬁmmm fermenters to fernent for 48 hours, vmth aseptic
ai rfl ow passi t t t m seedi ng
tank to pr oduc[‘:l‘tg feggr} m?%génvf xgr?@%ge%%gzetd g pﬁ%kéﬁlp%@gurh%? F%tgealcegncg 6? ?’(‘)’ﬁ?nare
aer at i onlduktmiaddelld(Figurb5A) Rvdalaishd adpééted/dlmbm;onagf ict e in@Ons PeadteOireat:Bni260

d t t f. 28-38 Af t h t hed, th
Fosul £ 1 ngr Ra64 I Gt iFan 103ieknd Gan s BT GR) B meiprioy Ahe Sellare hon
the har vasi&ghin®hpdpkats Gt 4bﬁnm%@$3§1tlmdwtn% ﬁé’)e AR kidedP Gehalltf of

resulting pr oduct iI's an oral nutritional |iqui anti cancer and

sal ut ar y antgiseG 1dris MGF- 7hlumnbra@eademae¢lmq qedds m&wuéqr@e@wmerm,aﬁﬂmm by a
di fferentp bel ow. After
the i ncu%gt foggr%%}é{e }é}ﬁ}ghﬁ'g C@gsnwg%&’rt%%r |Ca ggoa{%gm h%rq Qea):/]g? ﬁgro’rl c acid can

be added réspediivelyr edter treftthe ol brtéigo-€05 firidduisombmmedls tees widetgoing-apoprsid i t
is autoclaved af 100C for 30 minutes and the cooled solution is finally

cent ri f u§esae 4ThguieSR)) whikgieuphns e maionty et hhadpjreadindind Hategstageeof

predonin kb
B e B S S g
sane vol (llﬁlguwﬂAa ahd tdadPed BRIrs voigh imokdd @ (6pg/imd fpe&‘ljﬂlqum@lgmeéBptesdted mvx/m chis

- then agitat at ed t 100C., After co and centrifuging,
wh e ot Rl TELE e s Pons o vianiame oo ol 8RS ahiealie B2 ure

. of 1 N Heighifitam effectaddew-¢ 18 dnhemhamaiman emphoeatpi t ate and heated for ~

- m nutes -26 SUBSTI TUTE SHEET (RULE 26) ' 1 1 OCT 2002 WD 99/ 53086

PCT/ US99/ OGSZMMQ&L&@OI ing and centrifuging, the resulting

super nat ant ”hﬁg S [Nt ed

t oget her and th %cﬂp djsrﬂgrt%h%némg%&q}mw?@%? %Ilgt@all n a g%sfﬁ %Eﬁman

concent r aélelinaar MICPAT hinbn reat adenapamihqmmm{wﬁ%) htraamsmagjl cﬂlrlumgjsarcmoma

br anched- chai n fatt aci ds' | avones. such as saponi n,
dai dzei ncelbéﬁ‘iss‘l‘se‘?’ Sa‘ﬁ‘é{“%‘tﬁaggrs VRt FE%‘?'?’C R/'éﬁ%g égQ %’mi)Anot her procedure is,
af ter the i nCeRel| o1 faGa TRk loteh s £F B 8l WeRl ABE HETONHIY. rd:iforSlirOn

into a powder product, and encapsul ate the powder into capsules or nake
t abl et s. and incubated 60 min at 37°C. After washing with PBS for three times. cell morphology was
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The specific branched-chain fatty acids can be isolated fromthe fernented
sol ution using well-known nethods in the art for isolating cell utag E;Iat m]
acid. The isolated active branched chain fatty acids are reprocess (9 1
various formul ati ons. The fornul ati ons of the present invention conprise at
| east one specific branched-chain fatty acid or its pharmaceutically

accept abl e sajt ?&L uding sodiumsalt. They can be contai neg-{sf A3 ul e
for injection ot ransf usi on. especially for advance stage cancer patients
They may al so be mxed with a carrier. or dl:ﬁ!@f egl‘oby a carrier, or enclosed
or encapsahRyzed digetly Laﬂaefblﬂemcé%em%m roeveral Yellow) fhrorescens seals af ansptotiet |
cachet , DERRIwd nOki Rl cefORaREY 8 eaurpyp @u@@quaaeaﬁ,gq%&lgé &l omych as an
anpul e. The carrier or uent be a solrd, sem-solid or 11 qui d

mat er.i al (Kpurel8A3erves as a veh| cI e, excipient or mediumfor the-active-.-

t herapeutic su €. .-l N ocess desc above ean nedia are
used. The conpgié@g' ?bgﬁégli‘wa%‘i’ﬁﬁ& &f ?rﬁjd qﬁ%‘su‘ﬁerf’ ﬁgded wih -
rem nder. PBM@&n@LﬂE&H@B@MaIBV@@&Nﬁh&{WIMGﬂ&%S’ thedreddi@ WHITRbshRAY i N

addition to said nutritional conmponents are added. Sgybean medi um Soybean -
or soybeaAEf dnd ingubgedfor 4@ rén gtrgom sgrprasarutg: The vellssvers analyred Uoder)lmast powder

005 0. 256 BIIB 10 I 08 56 T v g e PR TRy Suded o fge

~. 0- 20pphéuts eRighrt 9YBrand OCY, hds foand drasonn chis l;ta.uod dqmprmsnsdamxhed red@lz &Burs after
cont ai ning a high percenta e of SUBﬁT[ TUTE S RULE 26)ﬁ_h t ~ ocr 20~~
WO 99153086 PN A48 aBeEot BpoRiatfate s Fnerredy e’%P gre “§lfc agp?menoah@&%
St enot r Opbamzpmﬁs (sl hm%e%uﬂ m@%&er&wm%nmgy anné td

t ermonas, Cyt ophage, Baci | hr vseobact eri rrpdobac

Aur ebact enmtmm;edﬂébmmggoba&lm m:nd @toa}ﬂWIDibkﬁé@ascer gellstvesipa sttosm Samixrs after
P~ _-.udanpras er|

I | | ud
all ot her THAREY (Fga% 1B pad e Sﬁ"&‘i eﬂ@”bmhmmﬁeég%%ﬁ] Flgl;l}\ellt %‘I)alg’} 5 SO |nc Hae

product s {iitrdate@ ah& BRo@f reated PBILs Giét sl mosARS sHnesS(Figubdd] Bt SncDIZB)nhxﬂﬁfeW%ned
produced using said bacteria and nmedia, with the process of nmaking of the

present i mmtwﬁlls \M%te eeeanitivavidenred hatiso-Grd l%lacsapﬂ%tpﬂﬁ at ?WF’d‘n’HF beimosct s
for human, grpsfg I1l. Anticancer Function of Fernmentation Sol utions
Cont ai ni ng ecl |c Branched chain The said fermentation solutions are

produced usi ngDNpelrag el Els gsis; which contain a high percent age

of branched-ch at ci < d ntr| tive nedi a

and processes @P%#@"‘ﬁ%@ r?? p—oﬁ@hels‘sd%oneﬁ{gm,stecrom aatppg‘ﬁj ’EB‘P&%QB?} glns
various Sﬂﬁ&pkcftic%h&fge@ﬁmgerﬁx&%w céll%t R¥s1A6 if6HSK 582t 1Bui i@ bdll i treaddl WIRIRRERT1S
acti vi ty, and ot her nutritional nEom tes from soybean or other nedia and

bacteria (ﬁ@tw@ﬂ)l Vt/fée shpovndeﬁmlsq }%uE ¢ laar of eqmtrok HpRIE for §rioprsoiowed enly DNA
fol | ow ng Hfoqtrﬁo@&ﬁar%éx (I:JNAB dglw%reasEgn ﬁ@%ﬁpgﬁ“djwe réflinent
exarrpleo sald Ion so utlos,lntefo OW ng experi ments, the
f er ment at htcﬁhomotremedo ﬁ'he qmnamc@oéanoligoahclbésqmabladdnam tregted celfy iodicated die Hreadui d

was produc I hononas | to h| I | train Qcan as the

product i oﬂfeg‘iugé si‘fg"‘%ﬁw tﬂg’“’?‘ﬁ%“%%@ﬂ‘é%ﬁ‘n Vrﬁi:?i above and the process of
maki ng of the M@%ﬂhﬁg@&' on. Parallel animal experinments and clinical
trials were al so conducted using its atom zed capsul e product. The sane
concl usi ons weFke Wbstern hiad azaby sisgesulys € Biguess A - 1|7)qrﬁt§°<b?~°o<zmmplesmé€vmldhoct| on
strain. Sten nas tQ h| f

char act er PEvT e RO RR BT o R i B R e PR G A B 1 cancer
Col | ecti 0Bells10801 Uni versity Boul evard. ivlanassas. VA 20110-2209. and .
assi gned ATCC 202105. The bacterial characteristics was nt| fied by ATCC-
as fol lowing: Theeleaupges phkamip BRGNS 12E2HBIOMIR )N ARARI é{ﬁg &MYMeRegat i ve,
and aer Obh%p Fo@gﬁxlar-l;gr%m%f?)%(aays X0 AN ISk G defls ek g GRFQIREE R ald 39

hours on medi um # nutrient agar) were |. -90% circul ar
(appr oxi n&tsadcﬁvelg, ima dekls dfexameared)mw 1% central selutien gldnls%mdcbi)fweb@ lehgthaf i on.

rough surfac nsl ucent h (V circul ar
(<1 mmitf ”édr‘ﬁé‘fe r)Ct{l ?‘F?‘é(crﬁé%ﬁrﬁgd E’cgﬁ)&g@qéﬁegﬁn f’ﬁ'waéeﬁ-?“{?&ﬁg ucent,
snoot h SUfrﬁﬁGﬁob@didmdaﬁMﬁmﬁ&%al ant@@ﬂ”ﬁ TheElasle@ s KDaGsd ¥R kBa g?d}tﬂ.QISVW&E‘
grown on ATCC nmedium # 18 (T-soy agar). #44 = SUBSTI TUTE SHEET ( RULE 26)
1 1 OCT z6gpvm\DFESsE0as! thaTtasdgs 065804 By mfggarrs Landheolenagshbesspase ood
agar). Both colonies were characterized and found to be the

A
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sane. The cellular fatty acrd conposition of Ster-;.~:rcFho<~rra~nar

mal topk.'lia Qcan is the followng: Fattv ,9cid | % 11 88]' ZPUZ
tot'al | Si fal 2ht - chai naci d* ~~nched-chain acid **10:00.48 ill:0O 3.2114:

i13: 0 0.5015:00.33 i15:0 39.3416:05.52 al5:0 7.4416:1 woc3.37 i15:1

1.0216:1 wrcl1l2.58 i16:0 0.88~droxv acidi 17: 0 3. 6830H 10: 00.12 i17:1 wic
5.2730Hi11:01.51 i19:0 0.3330Hi 12:02.6830H i 13:03.5720H- %% Q0. 29* The
nunber to t MO PEPM6of the colon refers to the nunber of cafbOSHU%MS, the
nunber toright refers to the nunber of double bonds.* * i = iso fatty

acids, a targanmreieaoL:iraintEys@gésdsitEé nuigatidnenfitint ¢agpae cabcaderdneing kpaplosipfl Thacteri a

il bi osynt hesi s condj.tj.onsi nclyding t t d pH th
dat & abovW e M ONGF BoRBEAET T SYU Y S5 e v nFiaeey eidy
- cont ent A g i d

fgﬂcﬁgdsJJQ.’"?&&‘?E‘XS@?’&% Boped bl €| BEap o g o el NE! §

- 106.0 - 1BB (#RBid0hypeS t@hyppphosphery leed dors @RABI?,:Pmyn@,@zi@soan@cngmeweaoage

L T

(RULE 26) fragmient in®Ggur2Q62 "V0 99/ 53086 20: 05. 5.7, 6 mgl 2.1 \/\/804 3 - 5.9 ngl6: 1

w7c21.0. 2~?.~.,,~g~~_ . _18:1 woc488.8 - 672.0 ngl 8:2 w6c825.9 - 1135.6ny
A animal Studies Exanpl e 7: Acute Toxici~ly Test of O c PCT/US99/ 06525
roxvaC|d30I—I-x]a;,,pQ‘§,§ : ;0 12.0 - 16.5 ng 30Hi13:0 13.2 -
18. 1 Q can oral Iiqui m ce wel gh| ng 20.5-22.5g. Based on the

preli m nary te%tmlglmxham.dﬁd‘naot determ ne 50% | et hal dose (LD50), twenty

| CR mice (hal fI [eacl] SGQEQ%I ghing 20.5-22.5g in fasting, were given

i ntragastrical t endurable capacity of 3 mMl Qcan oral liquid
per mouse for [3odéthfltdiREecahdibbdid &éo-00S) Furdased rom K{gnd(St. [4RisMO)aRd | Op. m )
Results It was observed that all the tested mce were |less active five

m nut es afrersreddwyedissolydng iniNaQhsalwion agd thepan (3a&dl wesnf@rith Pféb@ut one hour
| ater. Three r r r the ..
adm ni strati o%ﬁqut%gwe%h%gfzotsg?tz?dg %g&gﬁﬁfqggw\g\{ettﬂl n tqﬁ%l %?o %\'f\f ﬁ@ xs3e\71en
days. Af ttest gtde ammwsle safert bEmiTrlobe astihe comsdl@toupl dac‘d/asfee ranged frbmca@do and

di ssected, Vis observation showed no nor i t er nal ans.
ThreCT! mikog b pr Ro TS 0L ikt eeunsistiin ehdfedist brouh (| EmEliRy 40 BERE
even whennymgdm HERES 60Rkd, AKER0AAKE). YTheBaRasl @RdkioR o£OBNARRE QRr0f DOdy
surface area. this dose corresponds to 4642 ml Qcan oral |iquid per day
for an aduenitoggs dgHy ey sposaglays.30SUBSTI TUZ' E SHEET ( RULE 26) 1 1 OCT 2002

WO 991 53086 E@Hﬁ#ﬁ 8: ~ubacute Toxicitv Test of Ocan Oral Liouid Q can
oral |iquid: ng m ce wei ghing 22-24g. PCT/ US991 06525 Twenty-four mce

(hal f each sexjo mizedicdaifidosevyn-diyvddatastranion of isveDl S afldogy wiio DO Engikd. €% is

group. and were admninistrat ﬁ}(‘ja;“%’;lg aqs};[c{eiﬁg‘?ﬁé%l&t h th&Pnor mal saline in

the cont rePWRHBHOAN ‘@%?I‘Fa l d@F‘b seltWas ngbdesggminsd. 0. 8
m per day forg 2dsse oF 14 ; e Midd R AL 6 £ $RInE ted from
each group were scari I, thelr viscera were made

for mcroscopi c Besiaf pat hol ogi ¢ changes in internal organs were

found by elthﬁr‘ %:ﬁﬂ@!g M%g%ggvatl on or observation under m croscope. The
remai ni ng ten roup were further observed for seven additional
days. No mi ce IGimdhyltetrabidcandcibdscd ¢sd-Cos) \mrdheﬂxcaﬂhsymtﬁee&td phaeayeitbas
|ntragastr| cal adm ni straugn of g}can or al ‘éfl uid for 21 consecutive days
. did not rlaRqsrtery; s qegsiier iy Exrmpie d Bl giRingh n‘%’ °) WasRreRaredebyigsolying in

. Long- ter ks kilhdh dRShadhp-BATORH sogupddyguaterial and ethods: Q can
-oral liquid; Forty male and forty femal e Spraque-Dawl ey rats wei ghi ng

bQ 0. 75¢ vverekxsqbpmédlaty}mr&nnosﬁrh@/c; sileJwicebetVigent 4nmtls Bheksgiiage Berpbrast Bi kai
Experi msnt ﬂE’ g ce were randomy divided into four

gr oups: |“bar‘|mﬁ‘8§ ‘“@P‘c’ﬁilg © PURRRER 5° e or al 1iquid): a mid-dose group ( |

Oml / kg Q can qhahan!grékdded barciBom@WUAGS QuridrOidR ifnPiEnted Gn@masiaiféddubhitsiébgdly and
a control group ( I OM/kg normal saline). The sanples were given

i nt r agastinithsafldn obprbEmze gy mies: Rrior eoTHhOFRTIG IMRRRIALIONk e gumorswasarvested in
experinme ha C i ght
of the rg%%p %gr ewr1e ) rp ﬁgng%li:h?n?sgg%!olfég %@ﬁéﬁe??}oe&h og%gpr)g%éuge.

el ect r ocaniliageedxch.l i ver function and renal function were measured. The
tested rats were sacrificed and dissected after three-nonth adm nistration.
Vi sual and pat hol ogi cal exam nations were nmade for their main organs
including heart. liver. spleen. lung. kijgney. stomach. jejunum and brain.
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ults: Cenerally speaking, the tested rats were well, no abnormal behavi or.
no gastrointestinal -3 I SUBSTITUTE SHEET (RULE 26) 1 1 OCT 200} WOCT 2007
99/53086 PCT/ US99/ 06525 reaction. good appetite. The curve of weight
increase of the test group was simlar to the control group (p>0.05). The

el ectrocardi ograph exam nation result was normal. The hematology _ """_";
~~-- (i ncludi d routine and bl ood platelet) was not statistically

di fferent bet‘{/]@?zéﬁ&, .;.. gist group- . -, and control groﬁgT 5&96’.5831. Th
l'iver function (including ALT and TTT) and the renal function (including
BLTN and Cr) s chyesiprrshesizechianspssicaliortheppic puplagsyon. A smalliicisidnewas
creatinin f [ £..Ni i i L b, the normal
ange.  ThetBefloAE ShERIGRE Bt e iR oo X bopen Xt il B1.00 ¢ ha
the cel | grostead. viieecapsde bf e prosraphedsagynidand theset Bedes gf DUP4 Svabrr fragmekyi ousl y- -
different fromthose ipn the control grou It i§ congluded that Q- can oral

i qui d_canvBRinaUEd 18igabr APsys LiF sreiln e tiet closed s Ry e nd dhe Sememt | on, -
had no toxificioded Sskd 4 B0Surdice®bRlve, 10: Effects of O-can Oral Lia~uid on

Prol onging Life-span of Fruit flv Method: Fruit flies of both sexes were

di vi ded int o cdhe mate kearing erdrotapicddgbds ware raniomiby dividedyiatof codtroianti [tésegroupsofer
was used in the contral gercoHcpdavv% le 2% 10% and Q‘;@O(_:?{Bcentra i,ons o

Q can O al®'80 BURSFAGR PEE 2SN drv s Omor Riatiatian.  Thg ozt | A RIFRArCdabave af fpsess
of dead fnYiahd 70 mRke\unE @PBSOMIE SfiRisRled tepdvigelohcd heay iasdw aHR a8l Btkh dbbEtelEan

life-span (ms) and the maxi num| i fe-sEan (M.S) were calcul ated. Results
Tabl e 10. 8FupeAR&CAsTohBoHP- IRt YniRn4P [dp¥s. span of fruit flies ns (d,
M-SD) M.S (d, NS nfiOWtre SREFLLOPES, TRUGIJCRBARA0 afier th

cont 1ol 31, 0t 0. T3 e ora g TS0 5 BRARIo G0 after the start of treatment. The
2930. 8t 6. 5@1gh8GfTringdy Gindord 681 tides Wedbhn¢as8ri.0T{sdleQamales 20%B pBnfity thihods

*35.9t | 2.4 * *64 5t2. 1 1:'0 4.2(45) (47 é%i‘%o)#g can 20950, 8f f15.8 * *45, 5t
14.6 * *64"E} FOIBX DGR ARG LIS S ORYIHEEY o1 YAIPgi TR ICTaseRRier
oFflies, GRiR@AGdY Wth control. * p < 0.025) ** p < 0.00l Qcan Oal
Liquid significantly increased the mean and maximumlife-span of fruit
flies. suggest Thgymas intkbitign ras (T RcvdreAetermpped SyRIMpITIRgite SIHEETidRWEIRIRG)

Li aut o on SF S FrOUE (D TRy e Yoned g TR o Gor e o P By B Rend

bot h sexeandwere anhalydaintyStldant'dedt for statstiealrsiphifican¢e: and t hree test groups.
The mice in thg test groups were supplied with Q- can Oal Liquid instead of
dri nki ng water f our weeks, and then were starved for 24 hours. The

mal ondi ade_hydev@w&)mmigpﬂﬁmmmaemwm&vé@fo@%ecm AQodehB 5 hfa and
cerebral |ipoperoxide (LPO levels. Results: Table 11. Effect of Q can on
hepati c arlf medegeipthis npgegnpusganodehpiAuman prostte caramymaybElshS with shermer f emal e

Liver brai fhidifiYPraddsd 89 G 6)'and 84.6% Bl<0.08 od A0nii i 1801 5% 84. 93 108.814.10

Table 5. Efficacy of iso-C15 on primary tumor and body weight
in nude mouse model of human prostate carcinoma DU145

C

Group Route  No.ofmice Mean tumor weight (mg)  TIR (%) P
Control Oral 8 1,090.75 - -
Low dose. 35 mg/kg Oral 8 493.25 54.8 0.042
High dose. 70 mg/kg Oral 8 168.00 84.6 0.007

For comparison, all the primary tumors after removal from the nude mice are shown in
Figure 18. where it is noted that the implanted tumor did not grow in four mice in the high dose
treatment group. There are no signs of toxicity, as judged by the body weight curve and

histology slides.
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Q can30%4056. 3t 2. 20*83. (1 4. 83*SS. O 3. 13*87. O 5. 13*Q can2094.063. 2t 2. 30*
92. St 3.27* 60.8t3.07* 94.0~3. 39*

Q canl0%062. 2t 3. 33*96. 7t 3. 83*61. @ 2. 27*98. 8t 2. 50* conparing with cl)nlt DGT 2002
p<0. 00l , conparing between Q can 20% and 30% p<0.01 Qcan Oral Liquid
signifi cant | y decreased the hepatic and cerebral LPO | evels, suggesting its
antiaging function. Exanple 1?: Enhancenent of the Effectiveness of

Chenot her aod¥R P¥530g, Material ~and Methods: Q can oral |i §EIHSM6ESe |iver
cancer HAC cell line; male Kunm ng mce wei ghl ng 20 259, conmer ci al

cycl ophospham de B6R § i

three test groups) 36% 60% and 100% canorall i qU| ds (d| Iut vmth
wat er) were gi vemw L wat er was given in both control

“groups. On the@&@mﬂw cancer cell suspensions ( 10'/nml) were
injected into The abdomn cavities of each nouse under aseptic condition.

In

T 01 the 1 st. 3rdmedgitbtddechayis acifl {iso-Cil fi) ‘eﬁdhetmical@ﬁy(rt&aaigéd(g)the/mmtai‘ect ed

' .p. into, the mce . test ro.u S o) e control ,group. Fromthe
oih day aebER A eitoRed in R o PR B A e b e v ipe b
Dat e of deadR sefurRaahd ek &€, ymrr,vg&pgaj@ﬁh gng. the averaee life span and the
rate of increase in _;; SUBSTTTUTE SHEEEI,' RULE 25) 11 CCT 2002 WO
991 53086 PCT/ UBgal@fg%2mal¢ : Mde“ergfianthmrc@éé%muaq Bife bytyeen 4tapd Sfweekeobagse i n
life spa n f pan of test group - life
span of gvel%l'ltelb§@ar{rdougg{afﬂeg%fgg%fﬂ#h%\geggrﬁeo d@g?\trol group Results: The
results bel ow I(It'[mbﬂt Eepm):etmltwwdmbdne L@Wmngm@ﬂy eiinebReAtheprimsdy O
chenot her apeut i c y conbjning treatnent with Qcan oral Ii qU| d.
The aver ay@orefa4 ﬂﬁ‘ﬁ‘%ﬁ‘ femalfepapwtt Fae wEHHF a3t IRplass ogimaleained pukgytaReasbin| y
10. 63r 1. C; t C g CP)
vas 13. 061t%3 3 dg%g lln\%met E@tfﬁ%egta% g’%‘mﬁ%ﬁ’g @g%ﬁﬁéﬁ% g‘ﬁ‘pﬁt@%ybh?’g%%
liquid (widpeatipbergbtuoior 66% aatcolleded ardimuinGR th nwelepisess df kee eftfiesilliveness of
CP. as evidenced by increased average ILS and i ncreased nunbers of mce
that survi¥®d over 17 days (60% prolonged). Therefore the ILS rate by CP
treat ment has heemice Meremegtkbtizedfor SitpianichrhdBpi GiplaytaGeHIDA Rivail Gritidbd Wa0%
and 100% Qcan oral Ii qU| d, respectl vely. The difference was statistically

si gni f i cafipde atapg te midlingof the ugperiabdamas o he heilabeef theivesryas expased anda smalbp
for liver; neeﬁwasgﬁéaumm&qtvti m&aw&@ftmuﬁ%r LR OARVYGre su dingo ths
daysl| LS% - =10, 63t t % Q can+CP12. 382, 371'1. 75t2 b5l 6 4658° M360%
Q can+CPliscigion3isig 3N gmma Btmdemow@mmd%ed using a 6-0 surgical suture.

Q c~n+CP16. 56t.3. 9665, 94t 2 9 55..7 061 4t 2. 58 6<0. 05 *

Conpar o vi ¢ h THRE P EBARPPOIS FGUBRD e SOREHY i aespRsang g prous.
ocr i 0~2 MRighidO&eh BGhe 1428 G aRer r@h@t’rﬁh;ﬁarﬁzﬁmnTlll‘H@rsoJCﬁ prépakéd)z[boEf: hects
on Mouse Lew s Lung Tunor l\/aterl als and r: ~l et he~ Concentr at ed

Q can or afose 78 medkq e wirnadmipistered Ry gavagraneee é%}mher @tttayd senurl gzowp,

mg/ m); Pe?j?e' vy ol F &y, Co7B i and DBA/2) weighing 18 - 22 g; Lewi s npuse
| ung tunor. 'f e mce o the test group were admnistrated with concentrated
Q can oral [ i gailtheahice weeishgrifted by GO, Bhalgospealey-#0 eftdrrbnste df gtmment. altey
aci ds per ‘g Ifnght for 10 dqa:gs before trans .antat|? ? Lew s nouse | ung
tunor. Al VERRE CAPREAXLFBOT AR RO RS EHE G dRSEUEMPISS P W&%“&P?Fary
regi on W yBredrdtiefe 12budh@¥indarll YriREdueds GFRRMAaMk VTR AH ¥osin BBinin} @t ali®bedopicThe

- treatments of intraperitoneal injection of chenotherapy drug Cytoxan (CTX)
- in 30 ny/fgmigatiengi ven once a day after transplantation over an 8 day
. period for th 05|t|v contr 0.

- control groupe’{/-}ve%rttlalm t}’“t°ﬁf%‘§ Tglrit)‘g eﬁ%{é%ﬁf@{%&ﬁé l'éays e‘gm
adm ni st raﬁrhe&smromrwemt:m thiaest the eatrobgralip {Q)Gud expressed dvea ©e§t)/(gp@u¢mms
initiated i 0 days before tupor transpl antation and continued for another 8
days. Fi n%!}dl‘tjefafl‘l‘alt’?"ré bARIYIEHSS GRS SWHEYGA F1BUHCPES spi nal el ongati on. Tumors
wer e exci sed )dy and tunmor wei ghts were recorded. The significant
inhibition effect of Qcan oral liquid was shown in the test data (Table
13.) Al though Yérg prothisiog agnmpedfficasy wakebgsosi fonieo- Gb-‘natr@lse @9 ogke in this

(chenot her y dru . in ect )._was hi the t rou it
is noti ce‘aj"l ”s?/ﬁ’z?grlcif S}VR?ﬂ‘ hetplhtgceé tcf"i?g‘ogl&rlit%};?” %/“”b"ﬁl‘?’ Pgi‘t'ggtyatgerl od)
was | owergd. bla/gt(pkheoltyeﬁtsh(g{rpmpra(,lejéoo % 18 - 28 days) inmplying toxicity of
CTX. As oral administration is expected to be less effective than

intraperitoneal injection. change in route of admnistration or increase in
dosage shoul d enhance the tunor inhi bit_o,rly rate of Qcan oral liquid. -3 5
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SUBSTI TUTE SHEET (RULE 26) WD 99153086 1 1 OCT 2002 PCT/ US99/ 06525 Tabl e
13. Effects of Qcan Oral Liquid on Mouse Lewis Lung Carci nona Xeﬂfg[@lt

| mpl anted i nto Subcut aneous Area of Nude M ce groufp'-=w dose ~ n{ZQQZ
No. bo y., wei ghttunor wei ght TIR (% pin./F.inJfi.nmeant SD

(g)NS_- i.p.12/1121.2122.51.90t0.96_--CTX30ng/ kgi . p. 101 721. 21 20. 30. 7110. 3bb
2.6<0. 01Q capgPevsbe@i - p- 10/ 1020. 9/ 21. 91. 11t 0. 4641 . 6<0. 05 __pernsshongszs™ - R=
Exanpl e 14: Tunor | nhi b| tion Effects on Human Gastric Adenoca_rci hona - 790l

Xenografted into Nud ?c;:E% c nu/ nu, at hym mce 6 weeks ol d,
wei ghi ng 18- 22g, hou %CJ#?EH?- E% | on
t hroughout the couré"en f MaRY5EPT Heee Pléﬂc a&Féﬂ 35 qui d

contains 3.6 ng/n specific branched-chain fatty acids; the drug used for

posi tive congmowp. i Weshyci mouG ( MU Neas hegdvmmsieht al meiwegighibl TRy om Kyowa: -
Hakko Kogyo Co., Ltd., Japan. Him#éfi.gast nid fiadenoueanci e SG%)7901

xenogr af t vvas’Bsst ablished aild magngal nel.31FDK.5¢ heo.gopeignt .-Lhe Xenograft.-

fraﬁm%‘ntg ofsoti eV ®Aig/RE aRgut 2gyBver el g.1morut At edorubouwsaneeysl v oigdks Ej hg
right su mmmmm% ed -

into five groups five days after inoculation. NS and MMC (20ng/kg) were
gi ven once a dﬁcyr domparison, alicherphmanydwporsiattenremowal tfrool thgmodpsiceras gieemiinel v,

mhile con entr can o uid S given in test grou nce a day

o aF ey oo S et e Hebieeapd Gioths Gihos fropgh oy ik ngeamen
br anc hed- ghaap NThat kit RGIAS oNBkickl MRIdFEA by HRIBEE Weighi Mjrvé £4d HisoRRY Slides.
Experinment was term nated 20 days post-inplantation. and mce were
sacrificed by spinal eIongatlon TunDrs were renoved and t he wei ghts of
treated versuspcoptrg : < phi bition rate was

cal cul at ed. The  expert nt ‘ 1t €0 Results The results bel ow
i ndi cat ed thatl\_/@mmmmgtqw d at effectl ve doses of 18. 36 and 72ngi kg

gi ven p.o. onc for 14 day r..tunmor i nocul atl on offered ant it unor
activity agai né‘i‘e"ﬂﬁ% y@'g?ﬁefiéso (gbﬂ?}lcgg %%’HBWH VeEgPropsgd 0r 408 capsulgs- tix no
mar ked to dulurtdli®DG nfaid BHERAIL) ShveRECadd B ERSR S QP&S&E or al
adm ni st rg%a?tg%]x l!I'the ott)w ous shrinkag je oV a% unors Waéwg%dsqlgrve %‘Fﬁjgs
resul ts famhorallereceipedisssCss (apfﬁds&for tl‘amndd%leO‘PV dosggroupisoneshsel, G\eg dpily;- 3 6
SUBSTI TUTE. SHEET LE 2 2 0) I 9106525 Tabl e
14. Effecf“édscr| Z egaﬁ Etrwal%)"ﬁcS 117 anTl Qggseﬁ "?rltggeac eno% lé%ﬁ%ma xenogr af t

SGC- 7901 i npl ameeaiammanor&ummaaﬁm bafo&aﬂuﬁ)xig m&&emmnmeﬁesﬁclddnng_ ~. .

G oupdosager out eschedul eM ce | nJFi, Bod [ Fi,Tu W,
physical examinations, blood and urine routine ex natxons, ction o eart liver and kidney,

X-ray radioscopy of lung and subjective symptom.

Resuits:

The effects of iso-C15 on blood routine and platelet shown in Table 7 indicated
significant increase of white blood cells (WBC) and granulocyte (GRAN), while no significant
changes of red blood cells (RBC). hemoglobin (HB) and platelet (PLT). No abnormality was
observed from alanine aminotransferase (ALT) and blood urea nitrogen (BUN) for all subjects.
as shown in Table 8. No abnormality was observed on heart and lung from electrocardiogram

(EKG) and X-ray radioscopy. and no abnormality on urine routine as well.

-22-

SUBSTITUTE SHEET (RULE 26)



X~SD) gl nhibitionpNS.--i p.Q x 1412/122]1.9/23.31.17t0.45---MMC2.0

mg/ kgi . p. Qd x 1461 622. 41 22. 00. 33t 0. 2471. 49<0. 0l Q canl 8 m~kgp.o.Qd k1 OCT 2007
| 461 622. 0l 22. 50. 80t 0. 4231 . 19>0. 05Q can36nyl kgp. 0. Qd x

1461 621. 91 22. 00. 60t 0. 4548. 23<p. 05Q can72ny/ kgp. 0. @ X

1461 621. 61 21. 70. 57t 0. 3551. 28<0. 05 Test || G oupdosagerout eschedul eM ce

I n./ Fi.Body [Fi."Tunmor wt. XtSD) ginhibitionpNS---i

14171221. 6l ?@5%9143%t0. 30---MMC2. 0 my/ kgi . p. Qd x pErtholheszs

1461 621. 1/ 2E. 10. 30t 0. 3373. 51<0. 0l @ canl 8ngy/ kgp. 0. @ X

1461 621. 9/ 22. 30. 90t 0. Febig 758Hect9 6)se-&'1h 3 6mplokd prutin€andiplatelet

1461 622. 0/ 21. 60. 66t 0. 4942. 47<0. 05Q can72ny/ kgp. 0. Qd X

1461 622. 3/ 20.1&fn 51f 0. 3T3%. 45<0. 01 - 37SUBSTEBINE SHEET (RULE 26) p 1 1 OCT
~2002 WO 99153086 B. Cinical Trials PCT/US99/06525 Exanple 15:~-C inical
Trial on Effects of Ocan Oral Li 86f%F 6 S~R-I em®ieRtestr eat nent The

.. clinical tg of the effects of sal 1iqui suppl ary

treatment of Cancer vvasfécarri edsg%&gé}d?k{g coope?'g?lgg-r/l of five hoSpitals in
Chi na. 333GRasl¢s of canéer pati eBhR8:0&Ix¢0% nvol vedl8aaigner e rargdgeyy di vi ded
into two groups. chenotherapy and. radi o rapy. The chenot hera roup

i ncluded a trol subgpoup, mf*-éﬁ*(b‘?ﬂ’s}é‘?iok cheﬁgg‘i‘ﬂa?%py and (&Vﬂgai ned 131
cases. andygp test subgrup, whigh,gerfydipd chenpighpiapyowWi th @ cag oral
liquid and contained 136 cases. T%e types of cancer involved included
gastric, h&batic, esophégeal, cH3d33pultibnary 232.06820kary carc@’09, which
were distributed simlarly and conparably in the two subgroups (p>0.1 ).
The radi ot herapy group included a control subgroup (radiotherapy only, 32
cases) and a test suBgbledpEffesndllsetildan biver And &‘g’évé{wﬁtm& Q can oral
liquid. 34 cases). The types of cancers invol ved included nasopharyngeal
and | aryngealltemancers, G#¢ch were distrib¥¥Psinlarly and conparably in
the two subgroups (p>0.1 ). Meanwhjl.e, SEX and a%g:ﬁd' stribution of cancer
patients in test and control subg & '¥s conparabf é*¢p>0.1 ). The dosage
of Qcan opglr liquid forgthe two kq5ig 4{hgr oups WaR.gP3dl X 2 Ppfggday and
it was given for two nonths. The clinical observations and records were
performed 8Ny and f fléed in te%Rildmedi/bbser vatd7eh72or ns. Tle28%hanges of
t he deficiency syndrone, synptons, blood routine plus platelet counts. the
toxic reaction of chenotherapy or radiotherapy, and the side effects of

Q can oral | i Humdicapskaewide safewl sengaet ki-methyhetradeganpig @cidfeperal asiminigtratéomal
function t he ol i vi i L S 7e e i.ned or alyzed
ront hl . e d 8B A S Bl R By bER] efieh? B BT ier i B

(1 ynphocwhite bloat sélizrand igtantlocyks, didatisgah iginhge bogstiagrffeci t i on of

Tl ynphocytes) _and the hunoral i, nity were determ.ned hefore and after the
clinical tri alte brapahedehapt fagy eidh eiﬂﬂmea?tergfgwptﬁamﬁwu&, RSV, @plet,

t her apeutigsRf hRelich Qnepbhigk 05y _lié_b{é@)@l{eQﬁﬁne%ﬁ&‘er&%dﬂ Eﬁﬁssfi’ég th§'di¥3§tfs}ec't?dl{.
effect -- the synptons of the deficiency syndrone di sappeared or got a

si gni fi candirdcdy ortabiedlaadstreamt. Thiaw alsmdardfe userbasaapppicalidragipe sisintcancer phether
synpt ons _got,.a favorable turn at the end of therapy; tabil' - the synptons
r enaj nedsﬁﬂgﬁﬁaﬁﬁ%d: -3 8 SUBSTTTU TE SHEET (RULE 26) 1 r OCT 2002 WO

991 53086 PCT/ US99/ 06525 No effect -- the synptons becane worse at the end
of therapy. -_In the chenotherapy group, the effectiveness rate of the test
subgroup was 67. 4698emquegvapiicn of Jd2-dimenxibenals e dMMBAliInduced - j chy : vas

. significantly hi ghﬁ&ﬂg&ﬂh{ﬂé esistin B Lyehs. subgroup (40.60%, p<O0.01.
~I'n the radi ot herapy grouap, efrectiveness rate of the test subgroup was
- signi ficant| yMatqyiabsrand Methadhat of the control subgroup, p<0.05 based on
Ridit analysis, Table 15. Synptaom es_in _the chenmot her rou
.~ synpt omsubgr Jﬁ&&?@f“ﬂ%ﬁ%’%@ﬁgﬁ?ﬁ@ g’ésg?rﬁ?ﬁé?%nﬁésé’ "ang %@%@gmung" and
(99 appet ke 1885 32AB(LE 80 NithGHP500) S( 6. 94) <0. Ol cont rol 8118(22. 22) 33(40. 74) 3
0(37. 04) weaknessTest 9056( 62. 22&28(31. 11 ) 6(

16. 67) <0. 01cohifvdemale SprsusPpry iy 1a1s weneapginaingdyn laboratory chow. At 50 days of
age, rats were given a single dose (5 mg) of DMBA (Sigma Chemical Co., St. Louis. MO) via an

2

intragastric tube. Seven days after DMBA administration. the rats were randomly divided into

two groups of 25. Each rat in the control group was given 0.5 mi of 0.35% Tween 80 five times
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Table | 6. Weight change in the chenotherapy group

subgr oupcasei ncreasest abi | i t ydecreasepcase (% case (% case

(% test 13663(46.32)33(24.27)40(29. 41)<0.01control 13120(15. 27) 35( iGl ﬁ)ﬂg@8
.01) * crease and decrease were defined as nore than U Skg changes b

wei ght, and internediate was ' i v. _; 9 SUBSTTTi TTE SHEET (RULE 26) 11
OCT 202 WO S6b biédgés B. Effect on inmmune system PCT/ US99/ 065y ysedigdebe. | 7.
Cellular immunity changes in the chenotherapy group

i t emrsubgr oupcasePre-treat (XtSD)%Post-treat . . _

( Xt SD) % Lar‘l‘g@e"é? BB KHragsry %%gr%éf U e SEPRER Yhile 38 inghe testagraup was given

| 2. 21CO5t @543 0430 B3\ chuRA4S cohkbroliO 0,700 GB iRk 304 476Gk B U SOCDAL et
3044.07t4.6043.1 O 5. 13<0. 01control 3042. 60f 5. 2038. 27t 5. 62NK cel I test|

S9. 60t 5. Javaatdoadlipigumy . Denanweeks afarDMEAjadetin G g alhats-werk-stariflednpdiaicyt e -
| ranstorari st Tabl e 18. Hunoral inmmunity changes in the

chenot her%}%gﬁégﬁh%er%b%ﬁ?%ups Item (g/L)groupsubgroupcasePre-treat

( Xt SD) %Post - t rRatits:

( X~SD) %l gGchenpt her apyt est 7110. 90t 4. 6911. 921 5. 06<0. 01cont r ol 7511. 90t 4. 3811
Tl 33

. 05t 4. 991 gAchéh sed {sp 44! Sy ymprgenesis 9f RYBA tdqusert mammsay 65t 0. 761. 38f
0. 76r adi ot her apyt est 341. 74t 1. 312. 39t B8mdafdlcontrol 312. 07t 1 . O3l

. 88t 0. 801 gMchenot her apyt est 711 . 2410. 591. 55t 1. 05<0. O1cont rol 751. 53t 0. 781. 30t
0.73 The cellular and hunoral imunity was enhanced in the test subgroup of
conmbi ni ng ghemother apy .apd Q qan, or al, d¢ quiygs The copgenfration of | gA

increased 1 n the tesfmsRar ouRiaQke CAUMILN Nduhdi ot REIARY:, ?g @e&m';)%fr al
l'iquid. -40 SUBSTI TUTE SHEET ( RULE 26) W89l 53086 C. Effects on

chenot herapeutic toxic reaction Table 19. Effects on toxic reaction of

bl ood syst®rl <30CT 2317 PCT/%%S99/ (8525 #!#tEnsubgrbipéasePr e24#58at

( Xt SD) Postgldigats 3 12% 4 0.2+0.1 1,320.5 08+

( X~SD) pWBC( x| Oy) t est 304. 74t 1. 215. 45t 0. 86<0. O1lcont rol 305. 29f 0. 854. 45t 0. 80Neu
trophil celltest303.20 . 66t 0. 89<0. QLlcontrol 303. 72t Q. 583. 09t 0. 45Hb

(g/ L)test3094?’6’§?ll%’(5‘g%.§é§tt %198 19)5.8%‘ ﬁ"[“?‘éslf ce)ednqidqncgobmammany 1 |
-63p at eleghdsx] Quid 15 bEa34eRatitn BEAGRRAG G ABraRIGAIIIRARI A1 4328 52145
.53t5.33 The bl ood routine and platelet quantity in the test subgroup

dr opped |sbasker tumar ereisdethpyghtineo teghieve gngmnlgie pEvertionndi cat ed that Q can
oral liquid can prevent the henobgram decrease caused by chenot herapy.
Meanwhi l e, Qcan oral liquid was effective on the patients whose WBC and Hb
were | ower th&n noChemofrefentie glematiokit B 1 : 3 i i

13-methyltetradecanoic acid (iso-C15) was prepared by dissolving in NaOH solution and

then in 0.8% Tween 80 with pH 7.5, with resulting concentration 10%.

Forty female SKH-1 hairless mice were divided into control and test groups, with 20 in
each. The mice in both groups were treated topically once with 5.12 pg of DMBA dissolved in
200 pl acetone per mouse to achieve tumor initiation. One week later (day 8), animals in the test
group were applied topically with 200 ul iso-C15 per application per mouse per day. The control
group received 200 pl Tween 80 per application per mouse per day. Thirty minutes later, the
animals in both groups were exposed to UVB (290-320 nm) radiation at a dose of 180 mJ/cm?
per day to achieve UVB radiation-induced tumor promotion. The iso-C15 or vehicle treatments
followed by UVB irradiation were performed twice a week up to 30 weeks from the start of UVB
exposure. The animals were evaluated for tumor incidence at the end of 30 weeks.

Resulits:

The results assessed the protective effect of iso-C15 during the tumor promotion stage.

At the termination of the experiment. the animals in the 150-C135-treated group showed a 40%
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 (nnoUL) subgr o

SGPT (nnol /L. X+SD)subgroupcasepre-treatpost-treatptest control 89

84460. 06t 25. 34 261. 47t 191. 23330. 11t 245. 01 284. 00t 217. 30<0. 05 Tabl ﬁ 1

Ef fects on serum protein of chenotherapy itensubgroupcasepre-treat (agg 0m
X=SD) post-treat (g/L, XtSD)ptotal

prot ei nt est 10l 65. 31t 10. 0167. 47t 5. 99<0. 01control | 0365. 64t 6. 364. 20t 6. 07al bum
nt est 10738. 1\265/5%;69 13' - 5. 26<0. 01control 10239 44t4 7-i 38. JP%"rErs%‘}osgngT
decreased and serumtotal protein increased in the test subgroup o
conbi ni ng -41 SUBSTI TUTE SHEET (RULE 26) "1 1 OCT ?0~2 WD 991 53086

PCT/ US99/ G882®n e aympsr fiegidapge. e 1s0-(clantrented eroypplsocshowed99% sedurigonsdfowacr t hat
Qcan oral Jiquid could.alleviat he e hepati ¢ functions caused by
chenot her\éophﬁmgﬁdn%arnélﬁﬁgteheﬁJrggl;éleeﬁlr'le%g?fnlf%‘dC%H@&’ %rﬁ{ljps protecting the liver. _

_ _ . Table 221 Bddeeis K€ e§ifie Brarptsd-ciair ey tvgdyot her apy group Bl ood
urea nitrogen (nnol/E,)Blood creattne ) ) . ]
uﬁ*@égeaﬂmemv?n@ae fnsddes methpds fpraking saigk specific brapehepichain fatBint r ol |
| | 1005. J342nidParficafler dctiviiidd. 95t | .33 5.04t | .42l 10 9097. 15t 30. 64

- 89.28t22.1397.99t23.46 | 07.08t41.27<0.01 Bl ood urea nitrogen and creating
decreased i n tTe spesfic braochsd-chiin dittyi acttised thegreskritinv@ntemcanrtalisdlatedifromc oul d

all eviate the danmage of renal, function caused chenot herapy. .In su ry.
Conpar od TR R aRBEE ApyS BRI PRerfEnt: B o FYEes SreBhe titosethe -
pati ent s, blahdhed-@Bath FfryQlkids kbl AdniRsldhts bF plaksIRA bre¢h blan@ can oral liquid
showed markedl y enhanced therapeutical effects with statistical

si gni fi cance. %lwes@ec@ papehsdichain fatecRcidsof thsPERSPIY ANVSALi@Meanchdso; biejsuribgsized
syndrone, | V, t pei | - J M | d.,i nmune
Funct i one?) ARESEEFEbIogieal fEnGREMHE baesi R RENES Synchdekl Rl STl
chenot her fapy acids dre wetitkinown afid & lyecifiowxhrepk of y inethod dintelandstritesisefd3H obi n

concentrati on whi.ch decreased after treatnen d protection of the
hepat i ¢ o IERREARPIC AL o PBNGSS PN I GO of S DPRETESS UGS 55y onl y
treat ment makihe aHBdifd Brhhdhad Rhaih Ry Geids OF @16 pYestit iilieRiidh A8 ¢erindftagdss of the

serum I gG level were found in cancér patients. who were treated by
conbi nat i maulmtion peyicesstrarsingyspedifihbacreriarstraing Foritaigjng & high pernenwveadf dpecific d had

no toxic gffects, on.the blood.. heart .. liver i . Thus. can or al
" qura CafrendelSngh s golls B e AR inyds! A Bl K MG ARl Sl
pat i ent s. confalnips¥Rdift Utdncidd=rhbin g Ecidband hading afchnddd GzhciGh<i9 bfed Pfifvided in

PCT/ US99/ 06525 Exanpl e 16: Cinical Observation for 35 Cases of Anerican
Prost at e ©AE¥ERPIEAREOW.  — Treated by (~-can Oral Liauid

by G

Example 5: Electrojvtical Synthesis of 13-Methyltetradecanoic Acid

13-methyltetradecanoic acid is synthesized electrolytically from isovaleric acid and
methy! hvdrogen dodecanedioate in methanolic solution, based on Kolbe efectrolysis.

Dimethyl dodecanedioate was prepared from dodecanedioic acid by esterification with 5
parts v/w methanol containing 5% w/v concentrated sulfuric acid. The dimethyi ester. after
purification by vacuum fractional distillation. was converted to the mono-ester using the
theoretical quantity of kalium hydroxide in anhydrous methanol. The methyl hydrogen dodecan-
1,12-dioate was purified by distillation.

The electrolytic coupling reaction was carried out with mono-ester and a 2-fold molar
excess of isovaleric acid dissolved in methanol containing sodium methoxide. using 2 x 10 cm*
platinum electrodes. The reaction mixture was stirred and maintained at 50°C by water cooling
until the solution became alkaline. Electrode polarity was reversed every 30 min to prevent the
built-up of deposits on the electrode surfaces.

After electrolysis the reaction mixture was cooled to room temperature and the by-
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The effect of Qcan oral liquid on PSA | e~Pls_was tested for 8-18 weeks
(average 14 weeks) in two hospitals in the USA. where an int egrat'vpoc'r 2002
approach to treating prostate cancer was applied. Patients were not on
radi ot herapy, chenotherapy, or hornonal treatnent during the recording
period and followed a custom zed nutritional protocol. At a daily dosage of

250nl concenvbabedese® can oral liquid (containing 300ngy specpdtGs99/06525
br anched- chai n fatty acids). assay of PSA | evel was made for all patients.

The average drop,.in PSA | evel. was .n f that drosm PSA
Covel of PRAUSHERHST AR SHEtiof GBS mPeiedesteioy it lygnn gie Hrere "
si gni fi caRyas httametiho.&eadattc idieariabd ABthsnoMhendvad bl eney epipfaoratnBﬁ %df%ucgaf el.
Tabl e 23. The effects of Qcan oral liquid on PSA |evel (ng/m

Nunber Pr e presesag- Theawﬂsmfmlstl-mctéaltcn@ﬁ@amawymmmd by fra@nomﬂdmmmm%m 01 -

Exanpl e 1 SKj
13- ot iyt £ Pk SRRy Plodk B8 byckaly R pERNLER Pt B TP 0 Seiom mgrovicaaa

sol ution amdndlhﬁtlexi (80308% )T wefen cdiflinpahdradgidifidation. the free idﬁswhi éxt@cted with
concentratjon 10% The jso-C 15 crg was prepared with |iposone

t echnol og§ethyhe agdow%gngwreﬁt%l g% cal |y applied i so-C 15 cream on
skin lesions three tinmes per day for one nmonth. The synptonms were obviously
relieved (itching, fIaklng and red patches) and psorlases spots

di sappear ed i nEsareplsdt i Brogess akiong a Femnancati ' f -

SUBSTI TLléﬁmg_ﬁ-?stgg‘éngULE 26) 1 1 OCT 2002 V\D 99/ 53086 PCTI U899I 06525
Exanple 1 | Process for Making Fernentation Liquid This exanple
descnbes one nMRt6Ekse forinhiting taTermeRaB 6 Slhtn c@f-na%ﬂ-‘gad"hx?ﬁ ﬁércédt@é'o@sﬂ)é}fﬁc or e
detail ed manner. Medi um conposition is: soybean 40kg (mlling to m 'k and
removi ng wa@d@hﬁlMaFP@Fl@@P@me@ﬁG@Be 9¥0g, yeast extract 160g, NgSO4 809,

’(;I?IO (2ggant\l?f oam 3‘5‘& tl (T)Ehx)ez%%g,m %hot?é’ %‘tﬂe‘?’ f?lpﬁ%wptha%p 7 mﬂﬂ‘?‘}{% ove

nmedia i s pob tlnenttqlua nedih mghet Quftikreztadk hx&bcdlltsted@mtﬁ@ﬁﬁlbfam shﬂﬂem‘oﬂ D4 asurst hen

cooled to t he se i-ng tank are.inoculated 3kg liquid cultures
S ey gt e i e e B e oe R PR e St ik S an g B raie of
Fer ment at pqu. mqw;ﬂsrnerbutms s8&demntiafin thoSeedthg RaUITS: 243Rfrd BIREFIAL €. B

'?00 rpmagi tation speed, and 1:1 gv/v mn) aeration rate. After confirmng
no i nf ect Puia PradeHomfesmensers efermant fog 48 fhevrsi Wisthaseptic diflow passing thegnassn

producti o 4 hat .in,. th Sglng
ank. bef ot fliyREniiGlp R otk < WIGE Bnff RIBBARG0} eobifhe s BudidTory

t he conposichbation canditibitears ssiRiopaste oL 6.6 1 A maevid VAL v zitadig dpaéd oM SHPEGEd
and aeration rate are used. &é\heé? fermentation is finished and no infection
i s confir AR 200 s tePERABET o fie tenperature is increased to 100C to
autocl ave for A@eringii@BatiohEnGRRHSHe whmh% el nGé ol dnN 3 ksdSEdap dod e ror
packaged fermented solution is again autoclaved at 118C for 45 ninutes.
This is a38amu¢s. andthed tfprh@wamd snénttqnwgn popacqagadiang aptaelpeediat <b20°é;thh¢ nal
package ag oLy in above
speci fi cati |S%lﬁn%8 Jgick 1%)rer I %‘Lt‘fwlonapﬁcgﬁl&l%tp aﬁ\{&%%eﬁgg(?gah}‘g‘& “8“% Wg? ently
i ncl ude augkescription of all possible values and subranges wthi n t he

range. and all Rosm bl e speci es and subg enuftslceS wi thin the genus.
respectivel y. AHemaiwchradysissan B optaiged iina differgnt grocesig arslumg, s potiimied

filed Cct hodl5E16. ARe: B inffhoioR iOfan Ea;tnqg%
60/ 081, 71%%{ei‘ﬂtgd° Apr‘?\iV 14. 1919n8 alrelher elgy I ncor por ata&gutj)y re rgrcglﬁgg
SUBSTI TUTEci@kiiiEde 4dell & B6)esulting culture solution to lower the pH to 3-4, and it is autoclaved at

100°C for 30 minutes and the cooled solution is finally centrifuged. The resulting supernatant.

in which soy saponin is the predominant component. can be used to manufacture a nutrient drink
with various tastes. Then the same volume of 95% aqueous ethyl alcohol and the same volume
of 2 N NaOH can be added to the resulting precipitate. which is then agitated and then heated at
100°C. After cooling and centrifuging, while collecting the resulting supernatant for later use:

the same volume of 1 N HCI can be added to the remainder precipitate and heated for 5 minutes
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1 1 OCT 202 Clains: 1. The use of a termnally nethyl-branched iso- or
antei so- unsaturated fatty acid, or a pharmaceutically acceptable salt or
derivative thereof, wherein the fatty acid has the formula RoCOOH yvvgeIemp
Ro represents a termnally nethyl-branched i so or antei so unsaturate a %
group in a nmethod of making a nedi canent for use in a nethod of treating

cancer conpry,glfleregdim ni stering sai d medi cament to a cancer, L 2. The
use of clali m?, \g\%erei n the portion of Ro other than the tgr&?rlﬁ'ﬁgﬁyf/z-snet hyl

branched iso- or anteiso- noiety is linear or branched. 3. The use of claim

1, wher ei # 30R€- rdieRFering pndeankifpeing. shfcmadfinesyperpgiant ahedlested ukatwer fadcadns

fatty aci f i I 2 - COOH(I) C

16 (& 1Pt e e Bl R i . i ddpucidlo 3.0 el by § T

- i nchusi veconagrtiraadd dralamtritona lighid-prddtcgronmingwarichiy pranctedichgih dasthcvdsf Ahea
CH=CH group., 4 The use of Claim1, wherein the termnally nethyl-branchéd

- i so- or aierdBVORSShTracaRPINa fRIGZeH Bepisteiny and Qe ARt CRAter FebSReSSeof |, i S

obt ai ned by i Sg}&hdrPlodeh BN, StieTBRLALILALAAS cARALBALHiRBUPLQH: j g 2

-bacteria strain COI’:.'?;? r?i ng ssai d brlancheél-cﬁadi?% f at tly dc?tgf_il&féta.igﬂﬁhﬂg t OCT
Z012 5. Tiwdutipenofa @Bwaenprdduchihied ecapsulate thapowder ntg tamities bsmakeomblatsgenus

sel ected fromithe gr.oup cqnsi st.i of. .St enot.r oph n Xant h nas, .

FI avobact eri ur#h@gﬂgﬁgiaﬂ%ﬁgﬁ g %Ig?' é?'%ﬁ%‘&e 'ﬁ?ﬁ%@ﬁgﬂgﬁé %58?'1‘?‘13%?“““ using

Chr yseobagéiekh@wiitnehapsipRcirefor istltigbatiuRf faz¢ avid SThe NYGeddaeti 4 brdfdhed-

St aphyl ococcus, Azotobacter and Psez~donmonas. 6. The use of O aimb5,

wher ei n t HBIrLHY asifsare &processed i varigwdoraiaingn e aEPuBHeRs 9fshe presefhe use of
Claim®6, : i i i AT i T . The use
o " ai m EliRhEoRBlE RRELERE S i Cerb AN RRy O dnically

unsat ur at &degatilé yalginduging souilurh kait. tTBeycaetiel cpntaiiethyi arbaramdé & injedion or
unsaturated fatty aci,q fsal or derivative thebgof, i? obt ai ned by chem cal
synt hesi stranstusipReesgecially fOrdYpae FREGAABFEIPAUTIRe Sy MaYAlio e faeed) Vith A areise d

1 SO- Or affBiufed HyaSakrisr A @Fc16RE bYerRpsdiateddl b dies@NE bkt Mand REHQPE, 1S

obt ai ned by extraction fromnatural materials. 10. The use of Caim 1,

wher ei n t¢aesulersashshichsherpaney Pr gshessemaidern o5 by agispaspbls coptaines suchreaae dmpulet y

acid is 1?54@51@4'0@ 82&%‘3&%@{' Bé & so%ﬁ' gm(i-isgl?d Jrﬁfq&idqﬁggx)xal, which serves as a vehicle,

excipient or medium for the active therapeutic substance.

In the process described above, soybean media are used. The components are listed by
weight with water making up the reminder. Proper amounts of trace elements necessary for the

human body in addition to said nutritional components are added.

Soybean medium
Soybean 5-10%
or soybean milk or bean cake (by soybean wt.) 5-15%
Yeast extract 0.02-0.5 %
or yeast powder 0.02-0.5 %
CaCO, 0.05-0.25 %
K,HPO, 0.02-0.10 %
MgSO, 0.01-0.05 %
NacCl 0.01-0.04 %
Na.MoO, 5.0-30ppm
ZnSO, 2.5-15ppm
CoCl, 5.0-20ppm

In addition to the bactena which have been identified as containing a high percentage of
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11. The use of Caim1l, wherein the cancer treated is selected fromthe
group consisting of |eukem a, tongue cancer, col orectal cancer,lbf mt 2000
cancer, prostate cancer, lung cancer, gastric cancer, hepatocarcCih , o

mel anocar ci nona, renal cancer, esophagus cancer, - 46 1 1 OCT 2002
pancreas cancer and skin cancers. [2. The use of Claim1, wherein the

term nal |y neblyk3dsé anched i so- or antei sounsaturated fattycauisdgneast or
derivative thereof, is adnm nistered as part of a fernmentation product al so
cont ai ni Lt i | erein the

it ve TRk A48, AR U eche o cHIE SR g oA o MRS o Gigrum.

wher ei n t GepreowbpieaganeiiirnondsaSy bptagé, Bdcdivs.nhryseo badaiunS@pheiabitdrOor soybean -

m | k or bean, cake (by,soyhbean wt.)5-15Yeast extract0.02-0.50r yeast _
-—=powder 0. o‘é‘!’el?@i%é‘tﬁgs%f’ﬁéz@%gﬂﬁ s Egﬁyidﬁ/&éé‘lﬁf’(ﬂ”- OHARKErBS O 0. 04NazM
00~-5. 0- 30DRREASPRR: prede ROMERn alsrinbludORPHtherlacter R StrdifSedataifth @ bihirkd- G e P

the fernmentation product is obtained froma culture of Steno?rop ononas

mal t ophi | fatly agds.gned ATCC 202105. 16. The use of aim1, wherein the _
termnally net I-bcrianch dfi SO~ oI anit:dei SQ - 4; lets 1.1 U sat ur at ed
fatty acid, sall® BPUES T PEPoh R HIGHS: GaRsulefni2Riels L PU GRS tRRRAYCES Piing
liquid, pRMRECeraansdegia. Widhthe brocksdjof alaking of €He peetemifvEndbe havé RARAAG, OF
topically applied in the formof a cream ointnent, or lotion. 17. The use
of O ai mfunctgnepeqd Atheruugtionaleffsets Jorhumepandanimalied i so- or antei so
unsaturated 1 ait Yadhitel Rl bt aatidSdienl OO SRRRCIRGRILL CRLLY
acceptable salt or derrvative thereof. 1I8. The use of a te

met hyl - brawglredds so- or anteiso-fatty acid, or a pharmaceutically

accept abl e salf, or. dteri vat.i ve t her eof , e‘i ei.n theff tty.acid has, the

for mul a RoCOOj,hevﬁﬁQr STMFRRYOT MYHRDS AT PrACUCET WP IRREHT2 Bratisc WBlh| so or
ant ei so f@htah HhiQHPerfedagdtrly B HH- Bk Mgy idedicamie hafia 486 iskofodiRt hod

of enhancing the treatnent of cancer patients undergoing chenotherapy or
radi ot hermgdia. @pdpracsssagofdepnresent isygntign s Ahelfemmentationesqiutiop contaias vainus 19. The
use of C ai reld I I r.aol . r .and  at
aast onctenif et Bat e 3cRe e SealARLRRE AP TR SRSy £,

| eukocyt econfpasitesdrutn sdybednenrogkohedia andhbandrinatdtabolivhi Tohdenoneene arged after

treatment, and protection of the hepatic and the renal functions. 20. The
use of ClAMIFANEE TURFHATeing ?qlmﬂwraﬂtexpgmaﬁ%wﬁﬁ&a BASSTHRIEEHFEd- dvicnat

example of said fermentation solutions, in the following experiments, the fermentation solution,

named Q-can oral liquid. was used.

Q-can oral liquid was produced using Stenotrophomonas maltophilia strain Q-can as the
production strain. while using the soybean medium above and the process of making of the
present invention. Parailel animal experiments and clinical trials were also conducted using its
atomized capsule product. The same conclusions were obtained as for Q-can oral liquid product.

The production strain. Stenotrophomonas maltophilia Q-can, has all the identifying
characteristics of the sample on deposit with American Type Culture Collection. 10801
University Boulevard. Manassas. VA 20110-2209. and assigned ATCC 202105. The bacterial
characteristics was identified by ATCC as following:

The cellular morphology is motile, non-sporing, Gram negative. and aerobic rods.

The colony morphology is the following: Colonies at 24 hours on ATCC medium #3
(nutrient agar) were I. -90% circular (approximately | mm in diameter) with entire margins and
convex elevation. rough surface. semi-translucent. light beige color: II. -10% small circular (< 1
mm in diameter). entire margins. convex elevation. semi-translucent. smooth surtace and darker

than [. Same characteristics were found when grown on ATCC medium #18 (T-soy agar). #44

-28-

SUBSTITUTE SHEET (RULE 26)



| east one of the follow ng synptons ~s treated: anelioration of the

deficiency syndrone and increase of the serumIigG level. - 48 > > ocT
zo0s 21. The use of a terminally methyl-branched iso- or antei so-tdt OQT 2002
acid, or a pharmaceutically acceptable salt or derivative thereof, wherein
the fatty acid has the fornmula RCOOH, wherein Ro represents a termnally
met hyl - br anqpsgglgﬁ& or anteiso fatty group in a nethod of (oG55

medi canment for "use 1n a nethod of treating a skin disease conpri sing

adm ni stering said nedicanent to a subject. 22. A nethod of nmaking a

t er m nal | {Bhieagay land #2G{§Berribiend agar)-aRetdicelonies teye ¢haragiernzged andrfpyadae de dfe sai d
fatty aci whi ch conprises culturing a bacteria strain containing said
fatty acids) to forma fernentation solution containing said fatty acid(s),

" -and then isol aThegllsiar find asitt yorapasttion)of SferomepHeecher mairdphiliaaD-cawisithd on. 23.

The net hod of .claim 22, wherein the culture nmedium conprises a soybean

- medi um otpliowinghe et hod of O aim 22, wherein the soybean nedi um has the
followi ng formul a: Soybean S-10 O&M_ﬁ)ﬂ;’%& or bean cake (by soybean

-W.) 5-1S Yeast extract 0.02-0 S or yeast powder 0.02-0O S CaC03 0.0S-0.2S

KZHPO. ~ 0. 02- Osuhighigisiinadid®01- 0. 05 NaCl 0. Olbxgnebed-chaipnapid ** 1 1 OCT 2002

Nazyl 00~5. O- 30@Q§Zn80a2.054-l S5ppnCoC 1 z5. 0-2l pgm 25. 3‘El]e nmet hod of Claim

22, wherein the bacteri a‘s?trai nis froma genus sel eCt'ed fromthe group

consi sting of ft@notrophagonas, Xanthononas}3:Bl avobaotseri um

Capnocyt ophaga, Al ternonas, Cytophage, Bacillus, Chryseobacterium

Enpdobact er, AB® ebact ei33m Sphi nggobact erit¥fh St api¥fbcocca~s,

Azot obact er ang.Psea~do as. 26. The neth f Cai 5, wherein the

bacteri al stralfkr'léai S Ste%g?r ophononas nal togﬂisfbi a. 27.%-3% met hod of Claim

26, wherein sai@l bécteridad? strain is assi gnéftlATCC 202205. 28. A net hod of

maki ng a ferne tLon s ion containing at_ | east o termnally

met hyl - branchegé:fi‘é’zg orqg#%ei so-fatty aci d,‘ﬁ%hi ch coﬁ%\ﬁi ses culturing a

bacteria strai Wﬂi ng said fatty acid ijimoa nutriztggve nediumto form a

fermentation solution containing said fatty acid. 29. The nmethod of Claim

28, wherein t hEOHUIO0 t i Wd2nedi um conpri si ngl&l&¥¢bead-4fedi um 30. The

met hod of d ai 1,,.0hereiin the soybean nedi has t following - 50 1

1 OCT 2002 for%‘%il:l'@,gybl?én& 10ur soybean ?nh?lg] ur beraaﬁn'cake (by soybean

W .) 5-15Yeast3@Miraet 0.268- 0. 5or yeast

powder 0. 02- 0. 2@80?}0 05-.0._25KZHPO0. 02- 0. 10MgSO~0. 01- 0. O5NaCl 0. 01- 0. 04NazZMo

O-~5. 0- 30ppn¥n 159 5ppmMPoC 125. 0- 20ppm 31. The nethod of O ai m 30,

wherei n the baghglihg Straign is froma genus selected fromthe group

consi sting of Stenotrophononas. Xant hononas, Flavobacteria~m
Capnocyt ophaga® Thd nuseben tretbe lefyaf dherralpn refacto|thegumbeh pfjeasbrinaasems.itheypumber to

Enpdobact er r ebact er i i bacterium Staphyl ococca~s, Azotobacter
and Psea~OBNgRaS.° .n%%bgmr%i?ﬁ@%g%g@d aim 31, wherein the bacterial strain

i s St enotr ophotwirago fatty acids, a = anteiso fatty acids.
Since the farty acid composition of bacteria is influenced by biosynthesis conditions
including temperature and pH. the data above may be considered as a typical value.

The typical fatty acid contents in 500 ml of Q-can oral liquid are the following:

ight-chain acid branched-chain acid
10:0 20-27mg 111:0 11.2- 154 mg
12:0 29-4.0mg i15:0 106.0 - 145.8 mg
14:0 13.0-17.7 mg 116:0 3.1-43 mg
15:0 28-3.8mg i17:0 124-17.0mg
16:0 251.7 - 346.1 mg i19:0 22-3.0mg
17:0 29-40mg al5:0 23.4-32.1mg
18:0 75.6 - 104.0 mg i117:1 w9c 14.1-5.7 mg
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mal tophilia. 33. The nethod of Caim 32, wherein said bacterial strain is
assi gned ATCC 202105. - 51 1 1 OCT ?002 34. A product nade bﬁ tBE net hod
of ' 'aim28. 35. A product made by the method of C aim29. 36. A Oohut?
made by the nmethod of Claim30. 37. A product nade by the nethod of C aim
31. 38. A product made by the nethod of Caim32. 39. A product nmade by the

net hod of O @ighoR3ess40. A composition conprising an ef fect i pyer/a8Rgk,s f Or
preventing cancer, or treating skin disease, or providing an antiagl ng

effect, or proyiding i e, hoosting, of at |east one termnally

met hyl - br anche@'ﬁso- o;mgﬂf &%élbgfatty acid, or a pharmaceutically

accept abl e sal {2:0r08deri vasiye mdereof, and a phagyes@ukiqcal |y acceptabl e
carrier, wherein the fatty acid has the fornmula ROCOOH, wherein Ro

represents a t&rhiaval |y Heldd Lmeanched i so or alRBiEG0f a6 oep. 41. The- -
conposi tion of gn 40, [ B e conposi ti omAisg 1hip t he,for f a

i quid, powder Eﬂ:glgg]ul e,4 t am@?{a lﬁlj ection, or ?n‘?:’gp%g& at gczi'ovﬁ[tlg] T posone,
or topically appRiued in 8256 flaBfsmg a cream oi @430 or 1BAt-il@N.mg2. The
use of claim1l1, wherein said nedi canent contains an effective anount of -
52 1 1 OCT ?(117 said termnally methyl-branched ~so- or

ant ei so- unsat ukawﬁgci d, or pharmaceutically acceptable salt or
derivative thereof, 10 I nduce apoptosis of cancer cells when adm ni stered
to said patient. 43. The use of a term nally methyl-branched iso- or

antei so-fatty acid or ia glz@rmmﬁuti gﬁlcl ¥ ﬁﬁgegtibl e salt or derivative
t hereof, where WFH% f 0COCH, wherein Ro

represents a tea@EHaRlahy Meiddy| - branched iso or anteiso fatty group in a

met hod of making a nedi canent for use in a nmethod of inmune boosting

conpri si ng adnRri7a el liggdcleRomice setghing0-322-88-subj ect . 44. The use of a
termnally net 1.50- |15 Q- 14,

phar maceut i cal ?%Eggég%ﬁgﬁghs InTES?(C)V}1 ﬂ:gtecrgell\alglf) { %&%@fﬁedg? %eﬁ{v%g?sgi(%ljé(péwegf}f y
aci d has ICRmier haif eacRaEOOhighihg 2@IS+22Hg in ésting overs gizert muragasaichly with the

met hyl - branched i so or antejso fatt royp in a nethod. of making a

o LanonorgnRoyRe e et Bl o R HaRG PR B COnFRFSTRYh AAAPHS st er i ng
sai d medi Ganenioal;#p & bin8Gbp.md>. The use of a terminally nethyl-branched

iso- or anteiso-fatty acid, or a pharmaceutically acceptable salt or
derivative thekesults: wherein the fatty acid has the formul a ROCOOH, wherein

Ro represent s aLeLolnak i BPEDYLAIANENR LaQcfY: A!EARs LAkiYegroup Tn a
met hod of making a medi canmen or use In a nethod of preventing cancer
conpri si ngimsidiziraicnt exd requrseditel novedhl atsoue ote lonr ateu Aheetmicdfiffeddderans diafrhed”l ai m
45, where the cancer .is skin cancer or manmary cancer, . .

one or two Hays after the admm(l:stratclon, but none msééd rr?ice &ed within the following seven

days. After the course of treatment, the tested mice were sacrificed and dissected. Visual

observation showed no abnormality in internal organs. This limited test indicated that Q-can oral

liquid had no toxic effects. even when large doses were taken acutely. Based on the conversion

of body surface area. this dose corresponds to 4642 ml Q-can oral liquid per day for an adult

weighing 70kg.
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- 53 1 1 OCT 2002 47. Aterminally methyl-branched iso- or anteiso-fatty
acid derivative, wherein the fatty acid has the fornmula RoCOOH, wherein Ro
represents a termnally nethyl-branched iso or anteiso fatty grobpl OﬁfﬁdZU{JZ
wherein said fatty acid derivative has anticancer activity, selected frorn
the follow ng conmpounds: ( 1) RoCOA wherein A represents one of the

followi ng g 2) O~ ~ O~~COOCZH53) 4)CI—|3 5) 6)
CH3 NH C m%%ﬁ@a H3C CH3 HN H3C \CH3 - 54 F%S%S’é Ro, s)

99 HBCO H3 CCH3 I 0) Il) HN--.. \ CMZZHSCHBHIYCHB 3 C OB S5 \ ~
COOH ~H3 C CH3 H3 C

Exampie 8: Subacute Toxicity Test of O-can Oral Liguid

Q-can oral liquid: Kunming mice weighing 22-24g.

Twenty-four mice (half each sex) were randomly divided into a control group and a test
group. and were administrated intragastrically with the normal saline in the control group and Q-
can oral liquid in the test group at a dosage of 0.8 ml per day for 21 days. On the 22nd day, two
mice randomly selected from each group were scarified; the paraffin sections of their viscera
were made for microscopic examination.

Results:

No pathologic changes in internal organs were found by either visual observation or
observation under microscope. The remaining ten mice in each group were further observed for
seven additional days. No mice died in this observation period. This test showed that
intragastrical administrauon of Q-can oral liquid for 21 consecutive days did not resuit in toxicity

or pathologic changes in mice.

Example 9: Long-term Toxicity Test of Q-can Oral Liquid

ter] ethods:

Q-can oral liquid; Forty male and forty female Spraque-Dawley rats weighing 60+0.75g
were supplied by Sino-English Joint Ventured Shanghai Sipure-Bikai Experimental Animal Co.
Ltd.

Eighty mice were randomly divided into four groups: a high-dose group (20ml/kg Q-can
oral liquid); a mid-dose group (10ml/kg Q-can oral liquid); a low-dose group (5ml/kg Q-can oral
liquid) and a control group (10ml/kg normal saline). The samples were given intragastrically
once a day for three months. Over the course of the experiment, behavior. appetite,
gastrointestinal reaction and body weight of the rats were recorded. The index of blood routine,
blood platelet. electrocardiogram. liver function and renal function were measured. The tested
rats were sacrificed and dissected after three-month administration. Visual and pathological
examinations were made for their main organs including heart. liver. spieen. lung, kidney.
stomach. jejunum and brain.

ults:
Generally speaking. the tested rats were well. no abnormal behavior. no gastrointestinal
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25g; commercial cyclophosphamide (CP).

Forty mice were randomly divided into 5 groups. In three test groups, 36%. 60% and
100% Q-can oral liquids (diluted with water) were given. respectively, while water was given in
both controi groups. On the 8th day, 0.2ml HAC cancer cell suspensions (10"/ml) were injected
into the abdominal cavities of each mouse under aseptic condition. On the 1st. 3rd and 5th days
after injection. CP (50mg/kg) was injected i.p. into the mice in all test groups and positive
control group. From the 9th day after injection. normal feeding was resumed as before the test.

Date of death of each mouse was recorded. and the average life span and the rate of increase in
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- 109%p& ( Joditive coltrol grodp S8R 1 0he CP) was 13.06£3.03 days, with ILS of 22.86%. The

combination of Q-can oral liquid (with dosage of 60% and 100%) and CP increased the

() PCT/US99/06525

effectiveness of CP. as evidenced by increased average ILS and increased numbers of mice that
survived over |7 days (60% prolonged). Therefore the ILS rate by CP treatment has been
increased 56.78% and 143.86% by combination with 60% and 100% Q-can oral liquid,
respectively. The difference was statistically significant.

Table 12. Q-can oral liquid enhanced the effectiveness of CP for liver cancer

group drug life span mice No (>17d) | proionged days | ILS% p*
! -- 10.63+1.03 0 -— ---
2 36% Q-can+CP 12.38+2.37 1 1.75£2.05 16.46 <0.10
3 60% Q-can+CP 14.44+3.54 2 3.9422.87 35.84 <0.02
4 100% Q-can+CP 16.56+3.96 6 5.94+2.96 55.75 <0.01
3 cP 13.06+3.03 1 2.44+2.58 22,86 <0.05

* compared with Group 1 (controi group)
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gltrated Q-can oral liquid (containing specific branched-chain fatty acids 3.6
mg/ml); Female F1 mice (C57/B1 and DBA/2) weighing 18 - 22 g; Lewis mouse lung tumor.

The mice of the test group were administrated with concentrated Q-can oral liquid at a
daily dose of 36 mg specific branched-chain fatty acids per kg weight for 10 days before
transplantation of Lewis mouse lung tumor. All the mice were transplanted subcutaneously in
the subaxillary region with a piece of Lewis tumor of approximately 2 mm in diameter. The
treatments of intraperitoneal injection of chemotherapy drug Cytoxan (CTX) in 30 mg/kg were
given once a day after transplantation over an 8 day period for the positive control group. The
treatments for the normal control group were daily injection of normal saline for 8 days. The
administration of concentrated Q-can oral liquid for the test group was initiated 10 days before
tumor transplantation and continued for another 8 days. Finally all the animals were sacrificed
by spinal elongation. Tumors were excised and body and tumor weights were recorded.

Results:

The significant inhibition effect of Q-can oral liquid was shown in the test data (Table
13.) Although the inhibition rate of the positive control group (chemotherapy drug CTX i.p.
injection) was higher than the test group, it is noticed that viability of the positive control (70 %,
only 8-day period) was lower than the test group (100 %, 18 - 28 days), implying toxicity of
CTX. As oral administration is expected to be less effective than intraperitoneal injection.
change in route of administration or increase in dosage should enhance the tumor inhibitory rate

of Q-can oral liquid.
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FLM 1096 &we.j given mf@s%g upi onge &ﬁiﬂ)% &ste.ljtmg on the same day, at dally doses of 36 and

72mg branched-chain fatty acids per kg weight, respectively, for 14 days. Experiment was
terminated 20 days post-implantation. and mice were sacrificed by spinal elongation. Tumors
were removed and the weights of treated versus control tumors were compared. Inhibition rate
was calculated. The experiment was repeated once.

Results:

The results below indicated that Q-can oral liquid at effective doses of 18. 36 and
72mgikg given p.o. once a day for 14 days after tumor inoculation offered antitumor activity
against human gastric adenocarcinoma SGC-7901 xenograft with no marked toxicity. The tumor
inhibition rate increased with dosage of oral administration. The obvious shrinkage of the
tumors was observed.

The results from the two tests (Test | and Test II are as follows):
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B. Clinical Trials

Example 15: Clinical Trial on Effects of Q-can Ora] Liquid on Supplementary Treatment
of Cancer

Methods:

The clinical trial of the effects of Q-can oral liquid as a supplementary treatment of
cancer was carried out by the cooperation of five hospitals in China. 333 cases of cancer patients
were involved and were randomly divided into two groups. chemotherapy and radiotherapy. The
chemotherapy group included a control subgroup, which only took chemotherapy and contained
131 cases. and a test subgroup, which combined chemotherapy with Q-can oral liquid and
contained 136 cases. The types of cancer involved included gastric. hepatic. esophageal, colon,
pulmonary and mammary cancers. which were distributed similarly and comparably in the two
subgroups (p>0.1). The radiotherapy group included a controi subgroup (radiotherapy only, 32
cases) and a test subgroup (combination of radiotherapy and Q-can oral liquid. 34 cases). The
types of cancers involved included nasopharyngeal and laryngeal cancers, which were distributed
similarly and comparably in the two subgroups (p>0.1). Meanwhile, sex and age distribution of
cancer patients in test and control subgroups was comparable (p>0.1).

The dosage of Q-can oral liquid for the two test subgroups was 80 ml x 2 per day and it
was given for two months.

The clinical observations and records were performed daily and filled in the unified
observation forms. The changes of the deficiency syndrome, symptoms, blood routine plus
platelet counts. the toxic reaction of chemotherapy or radiotherapy, and the side effects of Q-can
oral liquid were recorded weekly. The cardiac. hepatic and renal functions. the living quality and
the tumor size were examined or analyzed monthly. The serum, albumin and globulin. cellular
immune functions (lymphocyte transformation, NK cell and subgroup composition of T-
lymphocytes) and the humoral immunity were determined before and after the clinical trials.

ults:

A. Effects on clinical symptoms

Four classes of therapeutic effects on deficiency syndrome were defined as:

Significant effect -- the symptoms of the deficiency syndrome disappeared or got a
significant favorable turn at the end of therapy;

mprovement -- the symptoms got a favorable turn at the end of therapy;

Stability -- the symptoms remained unchanged:
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No effect -- the symptoms became worse at the end of therapy.

In the chemotherapy group, the effectiveness rate of the test subgroup was 67.46%
(significant effect plus improvement}, which was significantly higher than that of the control
subgroup (40.60%), p<0.01. In the radiotherapy group, the effectiveness rate of the test

subgroup was significantly higher than that of the control subgroup, p<0.05 based on Ridit

analysis.
Table 15. Symptom changes in the chemotherapy group
symptom | subgroup case mitigation | stability aggravation p
case (%) case (%)
appetite Test 72 49(68.06) | 18(25.00) | 5(6.94) <0.01
control 81 18(22.22) | 33(40.74) | 30(37.04)
weakness Test 90 56(62.22) |28(31.11) | 6(16.67) <0.01
control 70 13(13.57) | 29(41.43) | 28(40.00)
Table 16. Weight change in the chemotherapy group
subgroup case increase stability decrease p
case (%) case (%) case (%)
test 136 63(46.32) 33(24.27) 40(29.41) <0.01
control 131 20(15.27) 35(26.72) 76(58.01)
* increase and decrease were defined as more than 0.5kg changes of body weight, and
intermediate was gtability.
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LI =10% % & ()-t5@]: vU4&xGhdL L 1096, & ()} -45.4733.56%,38.57%4.50 L
CD, test 30 44.07+4.60 | 43.10+5.13 <0.01
control 30 42.60+5.20 | 38.27+5.62
NK cell test 15 9.60+5.11 12.00+4.23 <0.01
control 14 12.96+4.31 10.80+4.00

*LTT: Lymphocyte Transformation Test

Table 18. Humoral immunity changes in the chemotherapy/radiotherapy groups

Item group subgroup | case Pre-treat Post-treat P

(g/L) XESDY% | (X£SD)%

IgG chemotherapy test 71 10.90+4.69 | 11.92+£5.06 | <0.01
control 75 11.90+4.38 | 11.05+4.99

IgA chemotherapy test 72 1.63£0.67 1.73£1.32 <0.01
control 75 1.65+0.76 1.38+0.76

radiotherapy test 34 1.74+1.31 2.39+2.18 | <0.01

control 31 2.07+1.03 1.88+0.80

IgM chemotherapy test 71 1.24+0.59 1.55¢1.05 | <0.01
control 75 1.53%=0.78 1.30+0.73

The cellular and humoral immunity was enhanced in the test subgroup of combining
chemotherapy and Q-can oral liquid. The concentration of [gA increased in the test subgroup of

combining radiotherapy and Q-can oral liquid.
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caused by chemotherapy. Meanwhile, Q-can oral liquid was effective on the patients whose

WBC and Hb were lower than normal before chemotherapy.

Table 20. Effects on hepatic function of the chemotherapy group

SGPT (nmol/L. X+SD)

subgroup case pre-treat post-treat p
test 89 460.06+25.34 330.11%245.01 <0.05
control 84 261.47+191.25 284.00£217.30

Table 21. Effects on serum protein of chemotherapy

iem subgroup case pre-treat (g/L. X=SD) post-treat (g/L., X+SD) p
total proten test 101 65.31%10.01 67.47+5.99 <0.01
control 103 65.64x6.53 64.20+6.07
albumin test 107 38.78+5.65 59.13£5.26
<0.01
control 102 3944x4 74 38.18+£5.24

SGPT decreased and serum total protein increased in the test subgroup of combining
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oral liquid can be used as a supplementary therapeutic agent for cancer patients.
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weeks) in two hospitals in the USA where an integrative approach to treating prostate cancer

was applied. Patients were not on radiotherapy, chemotherapy, or hormonal treatment during the
recording period and followed a customized nutritional protocol. At a daily dosage of 250ml
concentrated Q-can oral liquid (containing 300mg specific branched-chain fatty acids). assay of
PSA level was made for all patients. The average drop in PSA level was noted. It is aiso found
that drops in PSA level of the patients who had higher pre-treat PSA level was more significant

than those of the patients who had lower pre-treat PSA level.

Table 23. The effects of Q-can oral liquid on PSA level (mg/m})

Case Number Pre-treat (mean+SD) | Post-treat (mean+SD) p
35 10.2+£10.72 7.45+6.06 <0.01
Example 17: Effects of iso-C15 on Psoriasis Skin Disease

13-methyltetradecanoic acid (iso-C15) was prepared by dissolving in NaOH solution and
then in 0.8% Tween 80 with pH 7.5, with resulting concentration 10%. The iso-C15 cream was
prepared with liposome technology.

Three psoriases patients topically applied iso-C15 cream on skin lesions three times per
day for one month. The svmptoms were obviously relieved (itching, flaking and red patches).

and psoriases spots disappeared in one patient and 50% area reduced in the other two.

-43-
SUBSTITUTE SHEET (RULE 26)



& ()-="10%( & ()-="10% ( & ()-="10% ( & ()-="10% ( & ()-="10% (
& ()-="10% ( & ()-=; <?CHNXdD$" 10% ( & ()-="10% ( & ()-="10% ( & ()-="10%
&1)-="10%( & ()-=c{"XbfghltgG "10% ( & ()-="10% ( & ()-=;c{" 310067 200
& ()-="10%( & ()-="10% ( & ()-=ty~_?"10% ( "10% (

WO 99/53086 PCT/US99/06525

Example 18: Industrial Process for Making Fermentation Liguid

This example describes one method of industrial production of Q-can oral liquid in a
more detailed manner.

Medium composition is: soybean 40kg (milling to milk and removing residue), K,HPO,
200mg, CaCO, 200g, yeast extract 160g, MgSO, 80g, NaCl 80g, Na,MoO, 10ppm. ZnSO,
10ppm., CoCl, Sppm. NaHNQ, 2ppm. soybean oil (as antifoam addition) 4kg, and add water ro
400kg totally.

The above media is put into a seeding tank and lead steam 120°C for 30 minutes. then
cooled to 30°C. Onto the seeding tank are inoculated 3kg liquid cultures. which were cuitured
on the incubator shaker at 30°C for 24 hours. Fermentation proceeds in the seeding tank for 24
hours. 30°C temperature. 200 rpm agitation speed, and 1:1 (v/v min) aeration rate. After
confirming no infection under microscope, it is then transferred into a 10 ton production
fermenter for 48 hours. where compared to that in the seeding tank before. the media is ten times
in quantity and the same percentage of the composition. and the same parameters of temperature.
agitation speed and aeration rate are used. When fermentation is finished and no infection is
confirmed under microscope. the temperature is increased to 100°C to autoclave for 30 minutes.
The cooled solution can be packaged and the packaged fermented solution is again autoclaved at
118°C for 45 minutes. This is a semi-finished product waiting for quality inspection and final
package as the Q-can oral liquid product.

Every description in the above specification of a numerical range and of a genus is
intended to inherently include a description of all possible values and subranges within the range.
and all possible species and subgenuses within the genus. respectively.

The disclosures of U.S. Application Serial No. 05/173.681 filed October 16. 1998, and of
Provisional Patent Application No. 60/081,712. filed April 14. 1998, are hereby incorporated by

reference.
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& ()-=6Q| & ) SK10% "10%/* &' ()-& &' 10%/*& ()- '10%*& ()- 310Wr & ()+'=
10%/* &' () - & ()-Bx|[: )sKL0% 4&10%* & () -& 4&109%& ()- s2f#10%$& () -
SYL10%W/A* & ()-= "@10%*& ()- s !'310%*& () - | obU4)s %40% & () -
10V*10V* 10V* &?10W* & () - yl =10%*& ()-= s:S10%W*& ()- 4&10% ()- ' 6
| [;bU4)s 110%¢, #& ()- | &s&L0%H, #& () - T10% & ()- Ss10% & ()-= "10% & () -
@10% & () - 1. | 7khgdipessof a terminally methyl-branched iso- or anteiso- unsaturated fatty

acid, or a pharmaceutically acceptable salt or derivative thereof, wherein the fatty acid has
the formula R,COOH, wherein R, represents a terminally methyl-branched iso or anteiso
unsaturated fatty group in a method of making a medicament for use in a method of treating

cancer comprising administering said medicament to a cancer patient.

2. The use of claim 1, wherein the portion of R, other than the terminally-methyl

branched iso- or anteiso- moiety is linear or branched.

3. The use of claim 1, wherein the terminally methyl-branched iso- and anteiso-

unsaturated fatty acids have the following formula (I):

CH;
~>CH— (CHp)y— COOH O
CH;— (CHy)m
where m is 0 or 1, and n is an integer between 7 and 16 inclusive, and at least one CH,-CH,

group in (CH,), is replaced with a CH=CH group.

4. The use of Claim 1, wherein the terminally methyl-branched iso- or anteiso-
unsaturated fatty acid, salt or derivative thereof, is obtained by 1solation from fermentation or

incubation products using a bacteria strain containing said branched-chain fatty acid.
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| 109%¢, #&' (
1 10%t, #& (
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| 109%¢, #& (

)-  110%F, #& ()- 1109, #& ()- !10%F #& ()- ! 109%¢, #& () -

)- PHE b+l -1 ?bU4)s 1 10%¢#, #& ()- ! 10%, #& ()- ! 10% gm) m
)-  110%#, #& ()- 1109, #& ()- -!.!1115!1:1 B bB?bU4)s ! ,#zﬂ)-
)-  110%#F #& ()- !109%# #& ()- Ao !-1IBIHR\! lalc?bU4)s

) - 15109%¢# Th&uge) of Olaim 4, wherein the bacteria strain is from a genus selected from

the group consisting of Stenotrophomonas, Xanthomonas, Flavobacterium, Capnocytophaga,

Altermonas, Cytophage, Bacillus, Chryseobacterium, Empdobacter, Aurebacterium,

Sphinggobacterium, Staphylococcus, Azotobacter and Pseudomonas.

6. The use of Claim §, wherein the bacterial strain is Stenotrophomonas

maltophilia.
7. The use of Claim 6, wherein said bacterial strain is assigned ATCC 202105.

8. The use of Claim 1, wherein R, represents a terminally methyl-branched iso-
unsaturated fatty group, and the terminally methyl-branched iso- unsaturated fatty acid, salt

or derivative thereof, is obtained by chemical synthesis.

9. The use of Claim 1, wherein the terminally methyl-branched iso- or anteiso-
unsaturated fatty acid, salt or derivative thereof, is obtained by extraction from natural

materials.

10. The use of Claim 1, wherein the terminally methyl-branched iso- or anteiso-

unsaturated fatty acid is 15-methylhexadecenoic acid (iso 17:1 w9c).

11.  The use of Claim 1, wherein the cancer treated is selected from the group
consisting of leukemia, tongue cancer, colorectal cancer, breast cancer, prostate cancer, lung

cancer, gastric cancer, hepatocarcinoma, melanocarcinoma, renal cancer, esophagus cancer,
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12. The use of Claim 1, wherein the terminally methyl-branched iso- or anteiso-
unsaturated fatty acid, salt or dertvative thereof, is administered as part of a fermentation

product also containing a nutritive medium.

13. The use of Claim 12, wherein the nutritive medium comprises a soybean

medium,

14, The use of Claim 13, wherein the soybean medium has the following formula:

Soybean 5-10%

or soybean milk or bean cake (by soybean wt.) 5-15%
Yeast extract 0.02-0.5 %

or yeast powder 0.02-0.5 %
CaCQO, 0.05-0.25 %
K,HPO, 0.02-0.10 %
MgSO, 0.01-0.05 %
NaCl 0.01-0.04 %
Na,MoO, 5.0-30ppm
ZnSO0O, 2.5-15ppm
CoCl, 5.0-20ppm.

15. The use of Claim [4, wherein the fermentation product is obtained from a

culture of Stenotrophomonas maltophilia assigned ATCC 202105.

16.  The use of Claim 1, wherein the terminally methyl-branched iso- or anteiso-
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L-1100011) 2bU4)s | 10%, #& () ! 10% #& ()- ! 10% #& ()- ! 10% #& () -
| 1096, #& ()- ! 109 #& ()- !'!1111bB?bU4)s ! 10% #& ()- ! 10%t, #&')éf)l' 20m
| 1096, #&' ()- 1109 #& ()- Ao !-1l1"""""" 2pUd4)s | 10%¢ #& () ! 109 ,#@E‘i)-

1 10%¢, #& ()- 1 10%F #& ()- | 10%, #& ()- 1 10%, #& ()- ""#"
| 10%¢, #&' (Ynsatutaledoigitysagid, yalt oridegugtive geraef, is administered in the form o

2

"1" 6" >"bB?bU4) s
liquid,

powder, capsule, tablet, injection, or encapsulated liposome, or topically applied in the form

of a cream, ointment, or lotion.

17.  The use of Claim 1, wherein the terminally methyl-branched iso- or anteiso-
unsaturated fatty acid is administered in the form of a pharmaceutically acceptable salt or

derivative thereof.

18.  The use of a terminally methyl-branched iso- or anteiso-fatty acid, or a
pharmaceutically acceptable salt or derivative thereof, wherein the fatty acid has the formula
R,COOH, wherein R, represents a terminally methyl-branched iso or anteiso fatty group ma
method of making a medicament for use in a method of enhancing the treatment of cancer
patients undergoing chemotherapy or radiotherapy comprising administering said

medicament to a patient.

19.  The use of Claim 18, wherein the patient is undergoing chemotherapy and at
least one of the following symptoms is treated: alleviation of the low leukocyte count and
the hemoglobin concentration which is decreased after treatment, and protection of the

hepatic and the renal functions.

20.  The use of Claim 18, wherein the patient is undergoing radiotherapy, and at
least one of the following symptoms is treated: amelioration of the deficiency syndrome and

increase of the serum IgG level.
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11096, #& ()- !10%¢#, #& ()- !10%¢#, #& ()- !10%, #& ()- b"c"d"I"r"y"bB? &Ud{
F10% & ()- '10% & ()- &S10% & ()- !10%#F, #& ()- Ao I-1ly"nmmrne ’7b’U4)e 002
F10% & ()- '109%& ()- '10%& ()- '109%& ()- '10%& ()- 109 & ()-
rrnnrt=9hU4) s Ro. ! - Thé L@ &'t€rininall} @88h81-blancHed 09 &t {niteisd- QYR &d(Jr-a
merrrrtdDbU4)s AL10% & () - 1109 & ()- '10%& ()- '10%& ()- '10%& ()-
' 1096 & () -pharmacett@ADpAétrsate 006t &efiYative thereof, wherein the fatty acid has the formula

R,COOH, wherein R, represents a terminally methyl-branched iso or anteiso fatty group in a

method of making a medicament for use in a method of treating a skin disease comprising

administering said medicament to a subject.

22. A method of making a terminally methyl-branched iso- or anteiso-fatty acid,
or a mixture of said fatty acids, which comprises culturing a bacteria strain containing said
fatty acid(s) to form a fermentation solution containing said fatty acid(s), and then isolating

said fatty acid(s), from the fermentation solution.

23.  The method of claim 22, wherein the culture medium comprises a soybean

medium.

24, The method of Claim 22, wherein the soybean medium has the following

formula:
Soybean 5-10%
or soybean milk or bean cake (by soybean wt.) 5-15%
Yeast extract 0.02-0.5 %
or yeast powder 0.02-0.5 %
CaCoO, 0.05-0.25 %
K,HPO, 0.02-0.10 %
MgSO, 0.01-0.05 %
NaCl 0.01-0.04 %



Ao !-;1110%& ()- '109%& ()- '109% & ()- "# #####-#_72bM4A)s AL10% & () -
11098 & ()- '10% & ()- '10% & ()- 1098 & ()- '10% & () -
- #3#9#: #@tHH} aA?bU4A) s AL10%W & ()- '10% & ()- Ao !-;!11T10%W& () - Ith/&)@J(’ZUﬂ'l
HEMEURY#HCH#MES# ?bU4) s AL 10% & () - '10% & ()- '10%& ()- '10% & ()-
11096 & ()- ! 1098a8MeYD; s#y#Hz####aA?bUL) s Al 10% & () - 5103 ) - ! 10% & () -
Ao ! - 11109 & () - #u#####t ?bU4)s AL10% & ()- '10% & ()- '10% & ()-
P1096 & ()- !'10%080() - '10% & ()- ######bB?bU4) s Al 10%%&1{ppm ! 1096 & () -
F10% & ()- '10% & () -

CoCl, 5.0-20ppm.

25.  The method of Claim 22, wherein the bacteria strain is from a genus selected
from the group consisting of Stenotrophomonas, Xanthomonas, Flavobacterium,
Capnocytophaga, Altermonas, Cytophage, Bacillus, Chryseobacterium, Empdobacter,

Aurebacterium, Sphinggobacterium, Staphylococcus, Azotobacter and Pseudomonas.

26.  The method of Claim 25, wherein the bacterial strain is Stenotrophomonas

maltophilia.

27.  The method of Claim 26, wherein said bacterial strain is assigned ATCC

202105.

28. A method of making a fermentation solution containing at least one terminally
methyl-branched iso- or anteiso-fatty acid, which comprises culturing a bacteria strain
containing said fatty acid in a nutritive medium to form a fermentation solution containing

said fatty acid.

29. The method of Claim 28, wherein the nutritive medium comprising a soybean

medium.

30. The method of Claim 31, wherein the soybean medium has the following
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31.  The method of Claim 30, wherein the bacteria strain is from a genus selected
from the group consisting of Stenotrophomonas, Xanthomonas, Flavobacterium,

Capnocytophaga, Altermonas, Cytophage, Bacillus, Chryseobacterium, Empdobacter,

Aurebacterium, Sphinggobacterium, Staphylococcus, Azotobacter and Pseudomonas.

32, The method of Claim 31, wherein the bacterial strain is Stenotrophomonas

maltophilia.

33.  The method of Claim 32, wherein said bacterial strain is assigned ATCC

202105.
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36. A product made by the method of Claim 30.

37. A product made by the method of Claim 31.

38. A product made by the method of Claim 32.

39. A product made by the method of Claim 33.

40. A composition comprising an effective amount for preventing cancer, or
treating skin disease, or providing an antiaging effect, or providing immune boosting, of at
least one terminally methyl-branched iso- or anteiso-fatty acid, or a pharmaceutically
acceptable salt or derivative thereof, and a pharmaceutically acceptable carrier, wherein the
fatty acid has the formula R,COOH, wherein R, represents a terminally methyl-branched iso

or anteiso fatty group.

41.  The composition of Claim 40, wherein the composition is in the form of a
liquid, powder, capsule, tablet, injection, or encapsulated with liposome, or topically applied

in the form of a cream, ointment, or lotion.

42, The use of claim 1, wherein said medicament contains an effective amount of
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5) 6)
CH; H;C CH;
o "
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(3) R,CHXCOOH or R,CX,COOH, having more than 8 carbon atoms and wherein X
is Cl, I, Br, OH or NH,; and

(4) lipoproteins of said terminally methyl-branched iso- and anteiso- fatty acids,

which are obtained by conjugation with a protein.
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