1 Water Sol uble Extract From Pl ant of Sol anum Genus And The

Preparati on Process Thereof, And Pharmaceutical Conposition

Contai ni ng The Water Soluble Extract 5 This invention relates to

wat er - sol ubl e extracts froma plant of.1Sol anum genus, the '
preparation processes thereof, and pharnmaceutical conpositions
conprising the sanme. Cancer is one of the major causes of human death
globally, and lung cancer, |iver cancer, and breast cancer are npst
common. Al t hqugdart [ I q@m to
be fully und?'at éoﬁs'ﬁb?iﬁgfgggﬁpﬁﬁﬁggéﬂﬁégwo I §asnr£r?d ?‘Iﬁ{ea
subj ect may bECRA[AYQN RroLess Thsreos, nd Rharmaceutical Campasitian on
occurring i nContainipg; e Watee $olpble Extrackl .  (1990), Sci ence, 250,
1576- 1580 ; Finlay, C. A, et al. (1989), Cell, 57, 1083-1093, and
Baker, S.J., et al. (1990) Science, 249, 912-915). 15 Usually, the

growt h gnd di fﬁﬂfs‘éﬁﬁk&‘iﬁ&ﬂ V&%Latﬁ?' {o v@/é}eﬁsegfgﬁ{ %}tr{lﬂ% ”ﬁé% %Ogﬁfaﬁtr of

strictly control y gro ornones pre
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intrinsic and/or eXtrinsic ors, sald cells w

I ncorrect  Fompsitidi?ESbAsingMtAe séhgh in turn lead to the
uncontrol |l able grow h and di \9i sion 20 of cells, thereby resulting in

the formation @angapieoné of tise ﬁia}@ﬂéélhéés(dﬁeﬁﬁman%é_atﬁgléﬂa(?lg,lhné-lun

Pat hol ., 105, 13-20). In recent years, investigators around the world

have endeaanedr,tiiver (fRar,Canddréastodartcdi CeSmosP vBMffon Aﬂh_@ﬁt?ﬁ ehely
devel oped and enployed cancer therapies fail to provide satisfactory

t her ap¢0t i enedHavisra. oR2bahceraddiélopment Hat ents bedRIIONAlelsBsdd! i§ is
the serious side effects of anti-cancer drugs and the resistance of

cancer cel believed tidt tHe wysetbé caheer ipra sabjeconely isereaased bytabriman

clinical therapy. In view of the fact that the known western

medi ci nes amdl wncentioliable cell division occurring in said subject (Chen, P.L., et al.
(1990), Science, 250, 1576-1580 ; Finlay, C.A., et al. (1989), Cell, 57,
1083-1093, and Baker, S.J., et al. (1990) Science, 249, 912-915).

15 Usually, the growth and differentiation of cells in a human or animal
body are strictly controlled by growth hormones present in the human or
animal body. When cells accumulate therein gene mutations caused by
intrinsic and/or extrinsic factors, said cells will generate incorrect signal
transmissions, which in turn lead to the uncontrollable growth and division

20 of cells, thereby resulting in the formation of cancer cells gradually (Kerr,
J.F.R. (1971) J. Pathol., 105, 13-20). |

In recent years, ‘investigators around the world have endeavored to
research works of cancers. However, the currently developed and
employed cancer therapies fail to provide satisfactory therapeutic effects.

25 In addition to patients’ personal factors, the serious side effects of
anti-cancer drugs and the resistance of cancer cells to such drugs are the

primary problems encountered in clinical therapy.

In view of the fact that the known western medicines employed in



2 clinic fail to effectively inprove the current therapies for cancer
di eases, sone researchers have, based on the investigation results
of the onset nechanismof cancer disease, attenpted to find active
ingredients from traditional Chinese ogpdicines (TCM or herbs that
can be used to cure or 5 relieve the synptons of cancers. Apoptosis
is considered to be a natural nechanismthat regulates aninmal cel
gromh (Martin, S.J. and Geen, DR (1995, Crit. Rev. Oncol

Hemat ., 18,clihi¥7 faibR) effepildly imee e cOReht mrabiés_efdrrbémalc?qééé&,
natural cell death, such as the natural tissue shrinkage an

absor pt i on sepseiresearchBrelhalegbhbed WP e itVedtigafioR fred0kE®f Sthe ! dhset
addi tion, when human cells are damaged and cannot be repaired,

apopt osi s whéthdrisinnof cahest digease] attenpitad tb find achivg iin@fre@ferﬁ@rmﬁﬁ
cells. The maj or norphol ogi cal features of apoptosis include:

formati on dfaditigregltChinesd ookdisines {TQMY onhesxlhas aandse used tENbre or
fragnentation 15 (Arends, MJ. and Wllie, A H (1991) Int. Rev.

Exp. PafPholrelied2the2@gnptoms ofcamcer€. , et al. (1992) Biochi m Biophys.
Acta 1133, 275-285; and Darzynkiewicz, Z., et al. (1992) Cytonetry,
13, 795-808). Bpophasis dpomnsidered diebbée sa afatdreddnecharismi thatbreguigtes| y
i ngested by neighboring cells and nmacrophages via phagocytosis

wi t hout i n@ndnagcelh grewihativiartionr \5.2.0and GreaseD(Ra(1345), EriE. RandOBookn,
. D. (1988) Cell Tissue Res. 21, 45-49). In addition, when the

vari ati on dfersat.] 18ydBé-153)danddt playsyarf irspodgniorade ity regulaéingrmadarat e
of a sub-Gl peak can be observed (Al zerreca, A and Hart, G (1982)
Toxi col ogy c@ﬁtdeath,zwqfs@sﬂbe natdrad tissHe sbrinkagetand abgagpdien accurring
Tai wan_Pharm_ Assoc. 38, 166). Thus, the sub-Gl peak is considered to
25 be &0ty SUERg ther wowth qrocassof Bpimalsc én [asidition, wihen hivmeany spliy are
apoptosis. |t is reported jn literature that cells wll becone cancer
cells if tK& aﬁﬁ?[)?g icénﬁﬁtaﬁrﬁ?%‘#ﬁ eaptosis will begnitiated seias(ioavaif,

DA and Riﬂ?ee iforr%*iation of cancer cells.

The major morphological features of apoptosis include: formation of
apoptotic bodies, ‘chromatin condensation, and DNA fragmentation
15 (Arends, M.J. and Wyllie, A.H. (1991) Int. Rev. Exp. Pathol., 32,
223-254 ; Dive, C., et al. (1992) Biochim. Biophys. Acta 1133, 275-285;
and Darzynkiewicz, Z., et al. (1992) Cytometry, 13, 795-808). During
apoptosis, debris of dead cells will be rapidly ingested by neighboring
cells and macrophages via phagocytosis without inducing an inflammatory
20 response (Sarraf, F.E. and Bowen, I.D. (1988) Cell Tissue Res. 21, 45-49).
In addition, when the variation of cell cycle is detected by flow cytometry,
the presence of a sub-G1 peak can be observed (Alzerreca, A. and Hart,
G. (1982) Toxicology Lett. 12, 151-155 ; and Lin, C.N., ef al. (1986) J.
Taiwan Pharm. Assoc. 38, 166). Thus, the sub-G1 peak is considered to

25  be atypical marker for identifying cells that are undergoing apoptosis.
It is reported in literature that cells will become cancer cells if the

apoptotic mechanism thereof is out of control (Carson, D.A. and Ribeiro,



3 J.M (1993) Lancet 341, 1251-1254 ; and Kaufmann, S.H (1989)
Cancer Res. 49, 5870-5878). Therefore, apoptosis has becone a

subj ect of study in oncology. In addition, it is reported that
apoptosi s can be induced by certain angi.--cancer drugs (Wllie, A H.,
et al. (1980) Int. Rev. Cytol. 68, 5 251-306; Wllie, A H, et al.
(1984) J Pathol. 142, 67-77; Barry, MA., et al. (1990) Biochem
Phar macol ., 40, 2353-2362; and Hi ckman, J.A (1992) Cancer Metast.

Rev., 11, 1RM.%3993) Lhuset 34Dpi26i-9268i:rd Kaufmahh08.HA[198Y)i Ofnddr
t he gl obal devel opnment of anti-cancer drugs. Use of traditional

Chi nese nedRes.MS; 5870:8818). Thedéforaespdptotikafis bdébribseaaljechafstudy
| ong history. At present, not a few researchers are trying to find

usef ul ant iincamuodogydringadditiom itriediepbrted! thehiapepeosie dati beSn@licdebhal
medi ci nes. However, the application of traditional Chinese medicines
or herbal cestiiciantiscarcestdrulgs b@vgltie 0A. ldetr 2/Ci($980)M. RevndTytol. 68,
supported by sufficient scientific evidence. In addition, because

t he ext factdSin306; \AyilieyA.H5 éfralr @@B4NURathnl 14Re 6@ckAgBampdMdalet By
control of traditional Chinese nedicines or herbal nedicines are not
sci ent i zed,(1986) BiechagrouPharmiatett 40, @3bB2368 dnyd Hieknmad| diAef1 992
not consistent. Furthernore, nost of the active ingredients from

tr adi ti onalCagateMetastediar.ndd, ch21hé3%a| Thusli apoptosisr poinds do a major

i nsol ubl e. \Wen water-insoluble 20 material is orally adm nistered
to or injediegtipntip the plabal developmamiofianticcanser diegsipeut i ¢ ef f ect

t hereof may not be achieved due to difficulty in absorption. These
are the maj or Us& phitraditienalt Chingser mediciaes cirohedal madigingspta deaaton
of traditiopal Chinese nedicines and herbal nedicines. Plants that
can be llsedi3RAsRSH2S Adang historyrdtt BrRSeNt: Notsa {Rw reserrahersoare; tiingdany
protein i npj bitors extracted fro gl ant materials are used in

ant i - canceringnésefdl antiscanges ﬁ@»@@r% o EaditioRal Ghinees Medicings pr barar

otential, steroidal, 6 alkaloids from | gnt qof Sol m genus, are
]E) ound to meg"lcmes. However, the app(ﬂcatallor? o?qraé)lzlonal #les medicines or

herbal medicines is still based on empiricism, and is not supported by
sufficient scientific évidence. In addition, because the extraction of active
15 ingredients, and the dosage and quality control of traditional Chinese
medicines or herbal medicines are not scientized, the therapeutic effects
exhibited by the medicines are not consistent.
Furthermore, most of the active ingredients from traditional Chinese
medicines or herbal medicines are water insoluble. When water-insoluble
20 material is orally administered to or injected into animal bodies, the
intended therapeutic effect thereof may not be achieved due to difficulty in
absorption. These are the major restraints that hamper the development
and application of traditional Chinese medicines and herbal medicines.
Plants that can be used as medicines are numerous. It is well known
25 that many protein inhibitors extracted from plant materials are used in
anti-cancer therapy. Among these protein inhibitors with anti-cancer

potential, steroidal alkaloids from a plant of Solanum genus are found to



4 be a potential anti-cancer drug. It is known that Sol anum i ncanum
L. (also known as Sol anum incanum Ruiz. & Pav., Sol anum coagul ans
Forsskal in Latin, and bitter apple in English) contains steroidal
gl ycoal kal oi d (Kuo, K. W, et al. (2000)4-5 Bi ochem cal Pharmacol ogy,
60 (12): 1865-73). In addition, many plants of the Sol anum genus are
reported to contain steroidal glycoal kaloid, including, for exanple,
Sol anum i ndi cum Sol anum ni grum al so known as Long Kui in Chinese
and bl ack rﬁeghtpsit@qt(aliamiwd@mmgju, K., et al. (1999), Planta

Medi ca, 65 (1): 35-8), Solanum capsicastrum (known as fal se 10
Jerusal em cher iy is rkriovgnh i thid} , SSahamiThegmirhoLarBs® kheWwand® Solanum
nmel ongena (Bl ankeneyer, J.T., et al. (1998), Food & Chem cal

Toxi col ogy, lncarﬁlmSsz%BB-FBa)v,, Solarumm coeruid rasn Forssiai inl rh dtinh eres bitter
(Friedman, M, et a/. (1996), Journal of Nutrition, 126 (4):
989-99), Sdppieim EogbsiEucontainscstardidaliglgtoalkalaicaéKwem K .8V olet 30d20D0),
Sol anum t ur burosum Sol anum 15 acul eastrum (Wanyonyi, A W, et al.
(2002) , SPhyBiechemical Rhars@cology, 609-12%) 18&mrahum anltlxma,rrpany (pPanteraf,
V.M, et al. (2001), Contraception, 63 (1):53-5), Solanum khasi anum
(Putal un, \the Solanum(geous, art olepgriedl ta. continmstentidahlglpeoalkalord,
23 (1): 72-5), Solanum suaveol ens (Ripperger, H, et al. (1997),

Phyt ocheni smlydm%qu&;xarmplm&uanuraand:num FlanunRIignengalso Kiown aset

al . (1997), Phytochem stry (4):. 731-4), Solanum abutil oi des
(Tian, R HLothKlall in nggw anﬂHcgJa hightgha lmﬁnghrs)h (HeX6pf abdla99m -
cocci neum (Lorey, S., et (1996), Phyt ochem stry 41 (6): 1633-5),

Sol anum undugeid M‘Eﬁ’f?@s@ﬁg(‘lﬁ' 3%-8) e Solanum 1 capsicastyn PRy rasd false
e e R P T
b, “994%@5%%%2@%@@ o) sy i PSR aS bl
587-96), S@Ga @%33-9), Solanum coagulans, Solanum tuberosum (Friedman, M., et
al. (1996), Journal of Nutrition, 126 (4). 989-99), Solanum sodomeum

(known in Australia‘ as apple of Sodom), Solanum turburosum, Solanum

15 aculeastrum (Wanyonyi, AW., et al. (2002), Phytochemistry, 59 (1):
79-84), Solanum lycocarpum (Peters, V.M., et al. (2001), Contraception,

63 (1):53-5), Solanum khasianum (Putalun, W., et al. (2000), Biological &
Pharmaceutical Bulletin, 23 (1): 72-5), Solanum suaveolens (Ripperger, H.,

et al. (1997), Phytochemistry, 46 (7): 1279-82), Solanum uporo (Ripperger,

20 H., et al. (1997), Phytochemistry, 44,(4). 731-4), Solanum abutiloides

(Tian, R.H., et al. (1997), Phytochemistry, 44 (4). 723-6), Solanum

coccineum (Lorey, S., et al. (1996), Phytochemistry, 41 (6). 1633-5),

Solanum unguiculatum (Sarg, T.M., et al. (1995), Pharmacy World &

Science, 17 (6): 191-4), Solanum robustum (Ripperger, H. (1995),

25  Phytochemistry 39 (6): 1475-7), Solanum anguivi (Ripperger, H., et al.
(1994), Phytochemistry, 37 (6): 1725-7), Solanum platanifolium (Puri, R.,

et al. (1994), Journal of Natural Products 57 (5). 587-96), Solanum



5 mamosum (Al zerreca, A, et al. (1982), Toxicology Letters, 12
(2-3): 151-5), etc. Up to the present, steroidal alkal oids which can
be obtained fromthe aforesaid plants of Sol anum genus conprise, for
exanpl e, solamargine, 5 sol asonine, kbasi anine and sol asodi ne
(Chataing, B., et al. (1998), Planta Medica 64, 31-36, and
Wi ssenberg, M, et al. (1998), Phytochem stry 47, 203-209). The
structures of sol asonine and solamargine are as follows: 10 In
addi tion, Shugiressirav@iséessa,t Aat ef sa/.am@)ner&*i&@b@ﬁié‘tfém 193(2-8yiS
plant materials is capable of inhibiting growh of The follow ng
organi snms: 15Y-8xidt€s, such as Trypanosoma cruzi; insects, such as
Tri bol i um cast aneum (known as red fl our beetle), Manduca sexta (known
as tobacco hor tiwtonhe prasént,stefvidal AkalodsWwHichachmbe obigingd from the
Rhi zoct om a sol ani; and nol | usks, such as Lymmaea cubensis and 6
Bi onphal ar isforgsain pianté @faBalangm Benustcomhprigel 988 )exakhplof soldpekrgine,
64, 31-36; Fewell, A M, et al. (1994), Phytochem stry, 37,
1007-1031; solagoni@,Nhasianine .andl9slagodide (SktataiRgpB.,, elcd, (BISB)5Pignta
Furthernore, Chun-Nan Lin et al. reported that solamargi ne can be 5
obt ai ned f riedicad4, dii-86 ocaindYVeinsenbaergaMinet ahd1998), Rhytothamnistiyed & of
bel ongs to steroidal al kaloid glycoside. It is found that the
compound A05-20@9) Theestructarest ofmalaining madcsalamargine arams followsi t s
the gromh of JTC 26 and human PLC/ PRF/ 5 hepatoma cells (Lin, C. N
et al. (1986), J. Natural Prod., 53, 513-516). 15,[',‘3 Shu- Hui Hsu et al.
studi ed the nechani smof cytotoxicity of sol amar'gi g and/found that
sol amargi ne i ncreases death of cells, such as chiHep3& “o-rgm;al skin
fibroblast cells, by apoptosis pat hway. Y was® f ound
that the gene expresgjoan of —
o

HO
HO

tHy - solasonine

OH
JoH
LT solamargine
10 In addition, studies have shown that solamargine obtained from

various plant materials is capable of inhibiting growth of the following
orgénisms: parasites, such as Trypanosoma cruzi; insects, such as
Tribolium castaneum (known as red flour beetle), Manduca sexta (known
as tobacco hornworm); mold, such as Phoma medicaginis and

15 Rhizoctomia solani; and mollusks, such as Lymnaea cubensis and



process of cell apoptosis was up-regul ated by sol amargine (Hsu, S. H
et 15 al. (1996), Biochem Biophys. Res. Comm, 229, 1-5). Katsuya
Fukuhara and | sao Kubohas reported in Phytochem stry, 30 (2):
685-687, 1991, that ripe fruits of Sol agum i ncanum were extracted

wi th nmethanol at roomtenperature. Then, the solvent was renoved
under reduced pressure, and the residue was |yophilized to give a
dark brown 20 extract. Next, the extract was suspended in water

cont ai ni ng BRMFRNAra (Jabbata ACHItaing B N 5hg19988" A4 mfa 6r6r#’

portion, the suspension was partitioned with n-hexane, chloro

ethyl acet a3p36arewslt X M.ard 4N (1994 905y tbaNEmh skt BT pasE vy Liks

obt ai ned. The aqueous |ayer with bioacti'vity thus obtai ned was

subsequent |@.Nspbt &C1{(€200)0 Jr Matit P, | 38; W 13-58§). count er cur r ent
chromat ogr aphy and dropl et countercurrent chronmatography such that

sol amar gi ne andFwihlensane NEhuhHdar Win retj il reportgab thad solapiaeginbt i ee.
7 It was disclosed by Ke Hu et al. (1999) in Planta Medi ca 65, 35-38,

that a dri exbtainedefrber bheffrgblodinSotanugr iwoamsn,r ahd uthed strutturd ShiekdPH.
The sol vent was renoved in vacuo to obtain a brown residue, which was
def att ed wihelomgs rtol steroidahatkaloidgglyeosideeXt risdoundhthat ethel tampound
extract was 5 suspended in water and was subjected to chromat ography
on a macr @retsats ¢oe diver finer@Clssnducert danwage nquudi ichipite dbatgrowtit @sfo
EtOH eluent. 60% Et OH el uent was then partitioned with H20 and
extract ed wltGr26ramglioimaandlERRh/ SBhepatoma eelis (LinsCobt #if @éd1986), J.
subj ected to colum chronat ography on silica gel using

CHC13- NEGMgr%[erﬁ’-,eﬁ%%ﬁ-é%@-on 10 Sephadex LH 20 using MeOH H20
(60:40), as an e|luant, yielding '8 2- solamargine, solamargi ne and
degal adPot i goni .U'HH{NE‘%l%H, ef hk gtysied gthe mechariseh ebveydotoxicity of

wat er - sol ubl e bi oactive extract can be obtained from Sol anum ni grum
solamargine, and found that solamargine increases death of cells, such as

Hep3B and normal skin fibroblast cells, by apoptosis pathway. Particularly,
it was found that the gene expression of TNF receptor | involved in the
process of cell apobtosis was up-regulated by solamargine (Hsu, S. H. et

15 al (1996), Biochem. Biophys. Res. Comm., 229, 1-5).
Katsuya Fukuhara and Isao Kubohas reported in Phytochemistry, 30
(2): 685-687, 1991, that ripe fruits of Solanum incanum were extracted
with methanol at room temperature. Then, the solvent was removed under
reduced pressure, and the residue was lyophilized to give a dark brown
20 extract. Next, the extract was suspended in water containing methanol
(1%). After removing the water insoluble portion, the suspension was
partitioned with n-hexane, chloroform, ethyl acetate, and water, and an
aqueous layer with bioactivity was obtained. The aqueous layer with
bioactivity thus obtained was subsequently subjected to rotation locular
25  countercurrent chromatography and droplet countercurrent
chromatography such that solamargine and solasonine, the two major

compounds, were obtained.



EP 0 020 029 Al disclosed that a plant material of Solanum 15
sodomeum known in Australia as apple of Sodom was extracted with a
diluted acid solution, such as 2% or 3% acetic acid, to obtain a
first acidic extract (supernatant portian), and the solid residue
was then extracted wth another volune of the diluted acid solution
after being separated from the first acidic extract so as to yield a
second acidic extract (supernatant 20 portion). After conbining the

first and seconpwagi @s6lo8sd HCKE HE diase(1950) indoiaftd Medita68 %5-:?8,
precipitate. The precipitate was dissolved in boiling ethanol. After

removal of thkhandried Whoie el o So/@xirhanigrim W fedfixed with 7856 1OH.
was obt ai ned. BEC 001 extract was further separated and purified to

yi el d vari olite gbiventaal @imicved tlaclia e 9BtANRI Biden résiias OWhith wadb
and nono- and di-glycosi des of sol adodi ne. Al though EP 0 020 029 Al

ment i oned tdefatté Qvithapetreleusedtras ta givaaniextradcdr TiEfedliitang Xixtraet wakhe
extract was essentially fornulated with 8 di nethyl sulfoxide solution

(DVBO) , Sparsafspendedi it wiatémesmd wiasc subfsoted ndcloentategragnyl ¢@ a
surfactant) in the working exanples of said patent. Furthernore,
accor di ng troageresioslumn,. THerassdmactvy cosnpamdipesserntrint 6% EtOH
cytotoxic experinent in vitro were first dissolved in DMSO and t hen
5 di | uted telugntv80% EIOHMIaesbwasitben pantitiodidt witin H,€08ad @xinaeted with
gl ycosi des enpl oyed in the experinent were either in a formof a

m xture (rdFBudl ard the nBBAPH extracti thys slitaimedgivae subfsdted to column
sol asoni ne(33%, and di- and nono- glycoside (34%, or in a form of
a separ at e dvapategraphy o6 siliea gehesing s1HCSbrMa@H-H20i a3 aneleantsand and

nono- gl ycaside,, and t 10 I nes of sal asodine). Since the

af or esgpd g%q’lﬂd@é‘l EE‘I‘E@I‘&'E@@P&%&& (60:48) a8 an Q?Ll%ﬁob/'ew'ng B 2-
distillation,is a.,commpn extracting, nethod used in the afaoresaid
patents or SOl@Mardipe, gQlamafginenand degalaciatigenin bloweaues, thisnapgr did

i | ved i i . )
di ssol ve Inrg)t gagﬁgﬁg\}vca water-soluble bioactive extract can be obtained from

Solanum nigrum.
EP 0 020 029 A1 disclosed that a plant material of Solanum
15  sodomeum, known in Australia as apple of Sodom, was extracted with a
diluted acid solution, such as 2% or 3% acetic acid, to obtain a first acidic
extract (supernatant portion), and the solid residue was then extracted
with another volume of the diluted acid solution after being separated from
the first acidic extract so as to yield a second acidic extract (supernatant
20  portion). After combining the first and second acidic extracts, a base was
added to obtain a precipitate. The precipitate was dissolved in boiling
ethanol. After removal of ethanol, a fine powder extract (referred to as
BEC 001) was obtained. BEC 001 extract was further separated and
purified to yield various glycoalkaloids, including solamargine, solasonine,
25 and mono- and di-glycosides of soladodine.
Although EP 0 020 029 A1 mentioned that H,O can be used as a

carrier for BEC 001 extract, the extract was essentially formulated with



solvent, i.e. DMSO for analysis. Because water-insoluble materials
are not 15 suitable for direct injection into ani mal bodi es and may
not be absorbable by the digestive tract during oral adm nistration,
the therapeutic effects of steroidal aRkal oids cannot be achi eved,
thereby Iimting the pharmaceutical application and devel opnent of
steroi dal al kal oi ds. The applicant found that the dried powders of
sol amar gi ne and/or 20 sol asonine definitely could not dissolve in

vat er wi t halirnetrsil railfoxiiel selatiod (DMSD)DBRffiaNdinEeyinfBknt OARE eireh,
di ssolve in water even after being treated wth DMSO Specifically,

st er oi dal andadetonmcexdal datsedfaletanty imiget werkingekathptéssef i@ patentEP O
020 029 Al could not dissolve in distilled water. Al though

sol anmar gi ne or Fedhesnorejeaccandidgts &JS &,958,Wa0 esoladvdinelglycusides ased@5
di ssolved in DVSO they will be precipitated if the concentration

t her eof i s in the citicddixi¢ rexperitrteart iB witgd wiere first didsolvedin WSO ard Yhemper
se has a strong cytotoxicity to cells, and thus, the concentration

t her eof S shdlilutedoto @i 6% IDMSOo sblutibas $n tadaiticite sdasddihacglycadidas | y
indicate that the use of DMSO organic solvent to dissolve steroidal
al kal oi ds &xplayedin thexexperipeahwesé efibenituanfgemud ahextureriteferirec $o
In view of the foregoing, at present, steroidal alkaloids are
primarily a8 PESdudrludingcrelanigine (3%t walasonine@3%)i aed dindand
smal| scale basis and in single batches, and there is not an
efficient PIYEsIIYeAsidgt (3E%InPr viit & - eMubdie at BEPAIREE SPRWIONENE
froma pl alzéolof Sol anum genus on a |arge scale for comrercial use.

As such, tk¥Plaparaing: iselasening, &3 sniykire Afidir @ndsmono- ghcasigrifard e
of medicaments and drugs is limted. 10 Accordingly, in the first
aspect 10j naSiyd’QPefsc??ﬁP?ﬁﬁ?@@%t er-soluble steroidal alkaloids froma
bt o - S0l ubl o SRS AToIRERh SRR AamPER MRS RS n ajgabol
extract co ?sjtﬁlgtslor? o8 r?:toirﬁf’lrlnlo e(g(]ctra%hnglg erﬁfjlest o} O&ée%%%tﬁfe aforesaid patents or
literatures, and the extracted portions are usually dissolved in an organic
solvent, i.e. DMSO for analysis. Because water-insoluble materials are not
15  suitable for direct injection into animal bodies and may not be absorbable
by the digestive tract during oral administration, the therapeutic effects of
steroidal alkaloids cannot be achieved, thereby limiting the pharmaceutical
application and development of steroidal alkaloids.
The applicant found that the dried powders of solamargine and/or
20  solasonine definitely could not dissolve in water without being pre-treated
with DMSO, and may not completely dissolve in water even after being
treated with DMSO. Specifically, steroidal alkaloids extracted by using the
method disclosed in EP 0 020 029 A1 could not dissolve in distilled water.
Although solamargine or solasonine can dissolve in water after being first
25 dissolved in DMSO, they will be precipitated if the concentration thereof is

too high (more than 5 mg/ml). In addition, DMSO (>1%) per se has a

strong cytotoxicity to cells, and thus, the concentration thereof should be



sol amar gi ne and sol asoni ne and can be directly dissolved in pure
water or 15 water wth a neutral pH value w thout addition of any
ot her sol vent and/or solvent adjuvant, such that a yellow sh clear
and transparent aqueous solution having.a water solubility ranging
from2 to 20 ng/m or higher is forned. In the second aspect, this
i nvention provides a pharnmaceutical 20 conposition conprising the
wat er - sol ubl e extract as an active ingredient for inhibiting the

growt h of tdgierdiledneche (@dd thare6PLB@H Yadts \WearfAlMefcate &hhb the LYBDF
cancer cells, and breast cancer cells. In the third aspect, this

i nvention HDM\S'GiQﬁPénW s6Rent fterdinseInar stetoidal WiKaAsids O xPARe 8 FréRCh
froma plant of Solanum genus, conprising the steps of : (a)

subj ect i ng plami eiSolmueT jahuhas liplitatibnef Sol anum genus to an
extraction treatnent using an acidic aqueous solution with a pH val ue
of 3 -10 -5, sumlviewalf the farpging, abpresent, stersidhhalkatbidg fa)reqﬂim@rﬁl'xng
the pH val ue of the aqueous solution obtained in step (a) to pH 8%10
with a bBasegroducdd blyacthemmat onanufatkirers doravtichitedcandvashalhgchleebasis
precipitate formed in step (b) with water, followed by 5 drying,
such t hat @@ndrinesingteobatohess andtthereds notipnaefficient grodessdior exktractidgct
obtained in step (c¢c) with chloroform followed by addition of a

sui t abl e awatet-sefuble stryoidal aladoids ot atplant af Selinonmgenus anctesge
mxture is formed; (e) mxing the chloroformal cohol m xture forned
in step (d)scaia fereommeigiakusesAvRuch stbewapplicatian iof gterojsiad adialoidisrind
wat er : al cohol ratio, such that a mxture containing a

chl or of or mtBageanyfagiire sf edicamentsmand drugsistiriter. ayer i s obt ai ned;

(f) remmving the chlorof grm based | ayer fromthe m xture obtained in
10 Accordingly, in the first aspect, in order to produce water-soluble

steroidal alkaloids from a plant of Solanum genus on a large scale, this
invention provides a water-soluble extract from a plant of Solanum genus,
wherein the extract consists essentially of at least 60%-90% of
solamargine and so‘lasonine and can be directly dissolved in pure water or
15 water with a neutral pH value without addition of any other solvent and/or
solvent adjuvant, such that a yellowish clear and transparent aqueous
solution having a water solubility ranging from 2 to 20 mg/ml or higher is
formed.
In the second aspect, this invention provides a pharmaceutical
20  composition comprising the water-soluble extract as an active ingredient
for inhibiting the growth of tumor/cancer cells, especially liver cancer cells,
lung cancer cells, and breast cancer cells.
In the third aspect, this invention provides a process for preparing a
water-soluble extract from a plant of Solanum genus, comprising the steps
25 of:
(a) subjecting a plant material of a plant of Solanum genus to an

extraction treatment using an acidic aqueous solution with a pH value of 3



step (e), followed by addition of a suitable anmount of water; and 15
(g) obtaining a supernatant fromthe resultant m xture of step (f),
foll owed by drying the supernatant, wherein the resultant dried
product is able to be directly dissolvgg.in water to forma

yel l owi sh cl ear and transparent aqueous sol ution. The above and

ot her objects, features, and advantages of the 20 present invention
w Il becone apparent with reference to the followng detailed

descri pti or~&nduthehat st aguedussbREbABS bbtdiak@n i n conjunction wth
t he acconpanying drawi ngs, in which: Fig. 1A shows HPLC spectrum of

t he wat er - sol uibpagjxisting thé ¥ valus)of théagiuesds fsoRifiopobIaIHEd fCHB
L.; 25 Fig. 1 lI:gﬁ);v‘ho%l/s LC ggectrum of :a%‘e wat er - sol ubl e extractH?gg

,u g) obt dorpdti 8+ tinwithl abase sucintivat . predipitatéisfatined; Wi t h
solasonine (5 a g); -11 Fig. 1 C shows HPLC spectrum of the

wat er - sol ubl e €Y washing2he, pregjpitated farnetlind stef B0 with! Waitrs #616Wed biyn
conbi nation with solamargine (5 g); Fig. 2A shows HPLC spectrum of

t he wat ér - shyingl suehthatc d(i@d produpt is Dbtdihed;ned from Sol anum ni grum
Fig. 2B shows HPLC spectrum of the water-soluble extract (25 ,u Q)

obt ai ned from $d) admixingghendried povdiictaibitaimedi inhstepl &3 amitineh{drofamy) ;
Fig. 2C shows HPLC spectrum of the water-soluble extract (25 ,u Q)

obt ai ned f rfolpveed Hyuadditign wha suitabipi amouohofiat 0% aloving)i sack Shatua
g); 10 Figs.3A-3F are HPLC spectra of the water-soluble extract

obt ai ned fahdarofyaaleehiohguxiure is fopned; vari ous concentrations; Fig. 4

is a graph indicating the q#anti tative standards of the mgjor
conponents in {®emidingrtheochiprafoentaleehiol gnixtateafarmedimsten (d) with a

esti mat ed . . .
10 water/alcohol solution having a predetermined water:alcohol ratio, such

that a mixture containing a chloroform-based layer and a
non-chloroform-based layer is obtained;
(f) removing the chloroform-based layer from the mixture obtained in
step (e), followed by addition of a suitable amount of water; and
15 (g9) obtaining a supernatant from the resultant mixture of step (f),
followed by drying the supernatant, wherein the resultant dried product is
able to be directly dissolved in water to form a yellowish clear and
transparent aqueous solution.
The above and other objects, features, and advantages of the
20 present invention will become apparent with reference to the following
detailed description and the preferred embodiments taken in conjunction
with the accompanying drawings, in which:
Fig. 1A shows HPLC spectrum of the water-soluble extract (25 1 g)
obtained from Solanum incanum L.,
25 Fig. 1B shows HPLC spectrum of the water-soluble extract (25 1 g)

obtained from Solanum incanum L. in combination with solasonine 6 u

9);



from HPLC spectra of Figs. 3A-3F;, 15 Figs.5A-5F are HPLC spectra of

t he wat er-sol ubl e extract obtained from SolanumincanumL. at
various pH values; Fig. 6 shows the conparative results in the
particle size of the water soluble extiriacts obtained from Sol anum
incanum L. according to the present invention and fromthe nethod of
EP 0 020 029 Al respectively; 20 Figs. 7A and 7B are HPLC spectra of
the water-soluble extracts obtained from Sol anum i ncanum L.

according to tiFg.pTEsshows FVRIT spaciald of thenvhies-Jorihe bxafadei28 g%@
029 A, wherein 50 [err]g of the water-soluble extracts obtaine

from the twbtametddesmasaladussiacaadm . iwadambinafibh avigtisolaynargide (f5 u
anal ysis; 25 Figs. 8A-8C are graphs indicating the inhibitory effect

of serial gJpsages of the water-soluble extract obtained from Sol anum
incanum L. according to the present invention on the growh of human
liver cancer, Fig@ 2ArshovsnHLC aspecthuraasit theawater-sodlible;exfiagt (251 g
set of graphs showi ng the autoradi ography results on a gene chip,
whi ch i Adi citaineddrarh fSaanai nigeumat er - sol ubl e extract obtained from
Sol anum i ncanum L. according to the present invention on gene 5
regul ati on of Fighg2Bshows Ug’ILCS$pe¢trumiQthRMammlldﬂe\m¢tmdt €25 au@)
from the lung cancer cells treated with the water-sol uble extract
(100 , u g/ rebfaingdfeam &3p/amnem regrun imcombinatian with solasoming (2andg);
subjected to reverse-transcription using [32P]-dCTP to produce
| abel ed cDNA, Ei 2GshowspEP §mrlﬂrﬁ@g Bt watessolubleyaxtiagt £29 ©@)
DNA fragnments on the gene 10 chip array, followed by autoradi ography
to X-ray fiqtbﬁmﬁﬂérorﬁ qQlanumyugrusm '%ﬁ@’t‘%’@?@i&ﬁbwitﬂ‘ selamanging (5 1 9);
nor phol ogi cal %han es of I|iver cancer cells (Line Ag | ung cancer
cells {fine B)! 'angAt?rFe&é? RRELecspectia Pt the iwrtersolubieyextiagt chtained
wat er - sol ubl e %xt ract .obtai ncid from . .

rom . with various concentrations;

olanum incanum
Fig. 4 is a graph indicating the quantitative standards of the major
components in the water-soluble extract of Solanum incanum L. estimated
from HPLC spectra 6f Figs. 3A-3F;
15 Figs.5A-5F are HPLC spectra of the water-soluble extract obtained
from Solanum incanum L. at various pH values;

Fig. 6 shows the comparative results in the particle size of the water
soluble extracts obtained from Solanum incanum L. according to the
present invention and from the method of EP 0 020 029 A1 respectively;

20 Figs. 7A and 7B are HPLC spectra of the water-soluble extracts
obtained from Solanum incanum L. according to the present invention and
from the method of EP 0 020 029 A1, wherein 50 1 g of the water-soluble
extracts obtained from the two methods are dissolved in water, followed
by HPLC analysis;

25 Figs. 8A-8C are graphs indicating the inhibitory effect of serial

dosages of the water-soluble extract obtained from Solanum incanum L.

according to the present invention on the growth of human liver cancer,



Sol anum i ncanum L. according to the present invention; 15 Figs. 11A
11 B, and 11 C are graphs showi ng changes in size of the tunors in
nude mce that were not admnistered with the water-soluble extract
obt ai ned from Sol anum i ncanum L. according to this invention, that
were orally admnistered with the extract, and that were
intraperitoneally admnistered with the extract, in which each curve
represents the change 20 in size of the tunor in one nude nouse; and

Fig. 12 is langlcapker ' Bedsheahsdy ddilsory ef fect of sol asoni ne and
sol amar gi ne obt ai ned from Sol anum i ncanum L. accor di ng to the present

invention on thRggoaetd set diujraphs Whowing aRe é‘{ﬂbia%iod'r‘&ipﬁgi SRS I a

provi des a water-sol uble extract obtained froma pl ant 5 of Sol anum

genus conprgerieghipt avhicilahdishieathe effesthbiCiheC@BtstistahleYextthd SHtdReln
water to forma clear and transparent aqueous solution, and thus is

sui t abl e f dromh8oleauat dotamemok.. mdbnﬁn@ﬁbﬂh@nﬁr@&eﬂﬁﬁnveﬂﬁoﬁ on gene
particular, this invention provides a water-sol uble extract obtained

from a pl amegufatisol efunggemeer cefis cin whichi RNA saraplesi wetey istlatet freast

60% 90% of sol amargi ne and sol asoni ne, and can be directly dissolved

in pure wdherlupg cascer cfills Hreatad uvittaithe watar-selukile lextracth 06 gy gfml)

other 5 solvent and/or solvent adjuvant, such that a yellow sh clear
and transphtainedadierousSaanumi dncaanmng-. a fort 2r hssl wid i sybjeatedi rig

from2 to 20 ng/m or higher is forned. This invention provides a

process forrepesealranecriptina esing di RS TRto riodyucetiibdied @@MAs asdtthe

steps of: 10 (a) subjecting a plant nmaterial of a plant of Solanum
genus to arabeled cNAhuseiained: isLybiiglized ta DNA fragmeents arothe gene
with a_pH val ue of ECP -5, such that an aqueous sol ution is obtained,

(b) adjllst i‘}%" g8y piellewesbyy putasadiggrariistoshiray fin; obt ai ned in step

(2) Fig. 10 is a set of photographs illustrating morphological changes of
liver cancer cells (Line A), lung cancer cells (Line B), and breast cancer
cells (Line C) treated with the water-soluble extract obtained from
Solanum incanum L. according to the present invention;

15 Figs. 11A, 11B, and 11C are graphs showing changes in size of the
tumors in nude mice that were not administered with the water-soluble
extract obtained from Solanum incanum L. according to this invention, that
were orally administered with the extract, and that were intraperitoneally
administered with the extract, in which each curve represents the change

20  in size of the tumor in one nude mouse; and

Fig. 12 is a graph showing the inhibitory effect of solasonine and
solamargine obtained from Solanum incanum L. according to the present
invention on the growth of human lung cancer cells.

This invention provides a water-soluble extract obtained from a plant

25 of Solanum genus comprising steroidal alkaloids which can directly
dissolve in water to form a clear and transparent aqueous solution, and

thus is suitable for the manufacture of medicaments and drugs.



to pH 8 - 10 with a base, such that a precipitate is formed; 15 (c)
washing the precipitate formed in step (b) with water, followed by
drying, such that a dried product is obtained; (d) adm xing the dried
product obtained in step (c) with chlargform followed by addition
of a suitable ambunt of a 100% al cohol, such that a

chl orof orm al cohol m xture is fornmed; 20 (e) m xing the

chl orof orm al cohol m xture fornmed in step (d) with a water/al cohol

sol ution havi ng @aﬁﬁ&ﬂ@flt, TRl iRPENtIGH 9Fé@wa%at§1§dmb|é%&racft taifted

m xture contai ning a chlorof ormbased | ayer an

non- chl or offesrm ®asigAt lohySslahanPeausewhicd JconBmeRy i diiehifllly of at least
chl orof orm based | ayer fromthe m xture obtained in 25 step (e),

fol l oved by5086<8I0% @f sefarnagying ahtiesoraguHitie CAndV8asbe @ifectlyodissbladning
a supernatant fromthe resultant m xture of step (f), followed by

dryi ng t he panpewnateraot watdre wéhnat heutrals pHt asluedwithdupradding any ofhér
able to be directly dissolved in water to forma yell ow sh clear and

t r anspaf entsohgné oandim alvent Bropdvemabl such nthat ep (y@llowiste ¢leant and
material of the plant of Solanum genus has been chopped in a

prel i m nar yranspaterdraquenu?r sdlatiabl having astvater( s9lubilitye ramiging frehe2 ital
is at |least one of the fruit, root, stem and |leaf of the plant of
Sol anum ger@sngiml er higbeeis fadmednbodi nent of this invention, the
plant material _used in step (a) is the fruit of the plant of Sol anum
genus. In a fuflhiseinygrdicsy peavidabodi peavessf farhpseparingra iwater-sotuble
plant material used in step (a%I is the whole plant of the plant 10
of Sol anumeytiagt whicltemusisgs thasters ef- sol ubl e extract is obtained
froma plant of @ Sol anum genus selected fromthe group consisting of
Sol anud?i ncanukR)LSubjesting uplantdnatenal i anlanhiofrefangm grous to an
capsi castr ur{:{ SQl anum ) . . .
extraction treatment using an acidic aqueous solution with a pH value of 3
~5, such that an aqueous solution is obtained;
(b) adjusting the pH value of the aqueous solution obtained in step (a)
to pH 8~10 with a base, such that a precipitate is formed;
15 (c) washing the precipitate formed in step (b) with water, followed by
drying, such that a dried product is obtained;
(d) admixing the dried product obtained in step (c) with chloroform,
followed by addition of a suitable amount of a 100% alcohol, such that a
chloroform-alcohol mixture is formed;
20 (e) mixing the chloroform-alcohol mixture formed in step (d) with a
water/alcohol solution having a predetermined water:alcohol ratio, such
that a mixture containing a chloroform-based layer and a
non-chloroform-based layer is obtained;
(f) removing the chloroform-based layer from the mixture obtained in
25 step (e), followed by addition of a suitable amount of water; and
(g) obtaining a supernatant from the resultant mixture of step (f),

followed by drying the supernatant, wherein the resultant dried product is



xant hocar pum Sol anum nel ongena, Sol anum coagul ans, Sol anum 15

tuni grum Sol anum sodonmeum Sol anum t ur burosum Sol anum acul eastrum
Sol anum | ycocar pum Sol anum khasi anum Sol anum suaveol ens, Sol anum
uporo, Sol anum abutil oi des, Sol anum cocg4 nheum  Sol anum ungui cul at um
Sol anum r obust um Sol anum angui vi, Sol anum platanifolium and

Sol anum mammosum 20 In a preferred enbodi ment of this invention, the
wat er - sol ubl e extract is obtained from Sol anumincanumlL.. In a

further predsier fd bmdpdcipndissivelihirs watéetbi fitm [ eBividh THatbLRd
extract is obtained form Sol anum nigrum Preferably, in step (a) of

t he processrandparenugquesompsollition i s 25 obtained by conducting
centrifugation or filtration subsequent to the extraction treatnent.

Preferably, inPRrefgrably) ,intstepag)ditite qrigstonmtendludf die ysiast bh SdlgnarkS
extraction treatnent i s an aqueous solution containing formc acid,

acetic aciggnusrhasg/beerichopped atagprefniriay aldatmentt step (b), the base
is preferably an al kali ne agueous solution containing a conpound

sel ect ed from tRrefeyablyp it step $a), the gflantomaitérdliis atdeasi dre afrttie fruit,
ammoni um hydroxide. In a preferred enbodi nent of this invention, the
al kal i ne ag@etustesn| @ndoteafonf dhes plantoof WBo/ahyrir gends. Ihnaaposfesed
preferred enbodi nent of this invention, the alkaline aqueous

sol uti on c@mbedimeddfdnisHpdertiorddhe plarftanalerial used én efep @) inthe frait
process, the ﬁr ecipitate is obtained by 10 conducting centrifugation
or filtratidrtheuplastabSolarsimgenys. Vralautirthedjprefareed embasiimeabiof thisn
step (c) of the process, the drying treatnent is selected fromthe
group consilBY¢RfiProithe pltimatesial ored dpstap @)ys the whelg elantiofithe plant

10  of Solanum genus.

Preferably, the water-soluble extract is obtained from a plant of
Solanum genus selected from the group consisting of Solanum incanum L.,
Solanum indicum, Solanum nigrum, Solanum capsicastrum, Solanum
xanthocarpum, Solanum melongena, Solanum coagulans, Solanum

15  tunigrum, Solanum sodomeum, Solanum turburosum, Solanum
aculeastrum, Solanum Iycocarpum, Solanum khasianum, Solanum
suaveolens, Solanum uporo, Solanum abutiloides, Solanum coccineum,
Solanum unguiculatum, Solanum robustum, Solanum anguivi, Solanum
platanifolium, and Solanum mammosum.

20 In a preferred embodiment of this invention, the water-soluble extract
is obtained from Solanum incanum L.. In a further preferred embodiment
of this invention, the water-soluble extract is obtained form Solanum
nigrum.

Preferably, in step (a) of the process, the aqueous solution is

25 obtained by conducting centrifugation or filtration subsequent to the‘
extraction treatment.

Preferably, in step (a), the acidic aqueous solution used in the



heat-dryi ng, and a conbination thereof. In one preferred enbodi nent
of 15 this invention, the drying treatnment is perforned by

| yophilization, which is wused to inprove the stability and activity
of the active ingredient by low tenperpgure treatnment. Preferably,
in step (c) of the process, the precipitate forned in step (b) is
washed with water, centrifuged to renove the excess base, and 20
suspended in distilled water, followed by the drying treatnent. In

step (d) ofexthketiBharEfmerithé a%%@@@%ol%hbﬁfdgn%imﬁﬁrﬁﬁ %@H,eaé‘fe c

not particularly critical, as long as the dried product obtaln

step () cMd drap@rgehibliereid. I n a preferred enbodi ment of this
i nvention, the anount of alcohol is not greater than that of the

chl or of or m use®referabgp in e db), Mecbasals yorefetrablyeas AIRAlimGguebusf
the process, the alcohol is selected fromthe group consisting of

met hanol , efohation coptaiping al cmhpbundrﬁélecte%frcﬁﬂblhé\&grbafj toegisig dfn
a preferred enbodi nent of the present invention, the alcohol used in
steps () aikhl{ bydrioxidest aredhamméniafre hgditoxide. rintshprefetred/exhbodinient of
solution used in step (e), the water content is not |ess than the

al cohol conhientinvemtian,prtbeeralkdline t agueaiser solatiod aondding raamoniem
1:1. Preferably, in step (f) of the process, the chl oroformbased

| ayer in thydrexigeulreanother peeferreshembedinient ofsthisinveatioby thepaltkating ng
centrifugation or filtration. Preferably, in step (g) of the
process, t gluegpersedution corfatistsodivm hydrotidecent ri fuging or filtering
the resultant nmixture in step (f). Preferably, in step (g) of the
process, the dPyeiegaklyein stan (h)sokkiecprangsst therprecipifateuis ohtaiias byg
of Ilyophilization, spray-drying, eva{)or_ati on concentration under
reducedOpr @9@9H@’E'“91e§@n%kf%ﬁ&n 29id filtratiomi subseguent to the pH value

adjustment.

Preferably, in step (c) of the process, the drying treatment is selected
from the group consisting of lyophilization, spray-drying, evaporation,
heat-drying, and a combination thereof. In one preferred embodiment of

15 this invention, the drying treatment is performed by lyophilization, which is
used to improve the stability and activity of the active ingredient by low
temperature treatment.

Preferably, in step (c) of the process, the precipitate formed in step (b)
is washed with water, centrifuged to remove the excess base, and

20 suspended in distilled water, followed by the drying treatment.

In step (d) of the process, the amounts of chloroform and alcohol are
not particularly critical, as long as the dried product obtained from step (c)
can dissolve therein. In a preferred embodiment of this invention, the
amount of alcohol is not greater than that of the chloroform used in step

25 (d).
Preferably, in steps (d) and (e) of the process, the alcohol is selected

from the group consisting of methanol, ethanol, propyl alcohol, and a



thereof. In a preferred enbodi nent, the drying treatnent perforned in
15 step (g) conprises concentration under reduced pressure and

| yophilization. |If desired, the dried product obtained in step (g)
can be re-dissolved in water, followedidy centrifugation and drying
treatnment. The extract according to this invention can directly
dissolve in 20 drinking water or sterile water so as to forma

yel | ow sh cl ear and transparent solution. Accordingly, the extract

obt ai ned acpfisihaton Shémics. In AVRBIdrAH EMBddithEnt ofhe bréfdntbh@ention,
extract. The water-sol uble extract prepared fromthe present process

consists dReaiddHl wedfin%tespseﬁﬁta 9Peedhasell amar gi ne and
sol asonine. In addition, 25 the applicant found that certain factors

m ght affect tIiReefavablgnin ahel watepaldohoh sofutiodl asedimstey des chamnmatirne
in the water-soluble extract obtained using the process of this

i nventi on. cOméeyd i6 awtt dess thar thdealcbhol ddnteptdviese preferabip! thetwafer to
Sol anum genus and the part/parts of the plant used in the extracting
processy asleadl rato ishé: 1t ypes of al cohol and base used. For exanple,
in the water-soluble extract produced fromthe ripe fruit of Solanum
i ncanum L., therefenaklyt irostepiRrafrthengrocess theechivhafiormkzasenf layer in
sol asoni ne according to HPLC anal ysis. Furthernore, conpared with 33%
basi ¢ NH40Rhe anixture wbtained Heonustep (8)ds uemeved thyaeanditstiagreemtiifiigationg
10M NaOH basic solution as the base in step (b), the sol amargi ne
content is orififsatiaman the sol asonine content. In addition, the
contents of solasonine and solamargine in the water-sol uble extract
obt ai ned by usPrgfecablinth siep (@) ofithe pragess: dhesvpermsentbis ebtgined by
obt ai nﬁg by ua_l n(gq_ met hano| . | n addjtion, the extract obtained from

t he unitf pe cepiifHding=eriiltpringthegesuitartsmadurennbter gddum has hi gher

ur'pl 6 col or) BASIeGEar MERlPDIIbPT HEPHICERE. A YINShEeabapRidRsElocioe
from the group consisting of lyophilization, spray-drying, evaporation,
concentration under reduced pressure, heat-drying, and a combination
thereof. In a preferred embodiment, the drying treatment performed in
15 step (g) comprises concentration under reduced pressure and
lyophilization.
If desired, the dried product obtained in step (g) can be re-dissolved
in water, followed by centrifugation and drying treatment.
The extract according to this invention can directly dissolve in
20 drinking water or sterile water so as to form a yellowish clear and
transparent solution. Accordingly, the extract obtained according to this
invention is truly a water-soluble extract.
The water-soluble extract prepared from the present process consists
essentially of at least 60%-90% of solamargine and solasonine. In addition,
25 the applicant found that certain factors might affect the content and
proportion of solasonine and solamargine in the water-soluble extract

obtained using the process of this invention. These factors include the



contents of sol asonine and solamargine in the extract from Sol anum 15
nigrumare different fromthose in the extract obtained from Sol anum
incanum L. Therefore, a skilled artisan can prepare a desired

wat er - sol ubl e extract by selecting a sujtabl e species of the plant of
Sol anum genus and using a suitable part or parts of the plant, in
conjunction with appropriate operating conditions. 20 In a preferred
enbodi nent of this invention, the aqueous solution used in step (a)

to perfor mepdcietcsf b ﬁléﬁﬁbﬂsmarmwﬁéh% af@&he parPpérts bPthe PRTI Gised
solution used in step (b) to formthe precipitate contains anmoni um

hydr oxi de, intke ektrasling pedcasseds iwelsasfite fypesafdidshol ishdBideanedd.
Preferably, the water-soluble extract is conposed of nore than 75%

25 of sol amar giFoe exathe)] insthiel water-Botutselexsrast peodutesiofrermathe e frafti o
in the water-soluble extract is preferably in a range of from
0.3:1.0 to df.8o/6n8m mednum hmrthe poetentadl solamargineli highgethefn firatrof
0.4:1.0t0 0.9:1.0. In a preferred enbodi nent of this invention, the
sol asonbne sotasariireracgording & HPLIG ahbly sisa tFerrtheoinolé ecampased with<33%
about 0.7:1.0. Preferably, the extract is in a formof water-sol uble
particl es Wwasic NH.Ohhsobpion; ircthe water-salbble extefat adbaipedtheusingr HiM
isinaformof water-soluble particles with a particle size |ess
than 1 g mNa@H basiersoldliamias tbgtbass imastepr th)ndhe solamargine eontent inas
been proved to have an inhibitory effect on the growth of _

t unor / cancdess #harns the solasenine gpatenti lre addidiene the eontents ofgsalasenine
cells, and breast cancer cells. 10 Mreover, solasonine and ]
sol amar gi n@nshsrmadginedm theavaler-seluble extract ektaingd byusingiethand inhe
present i nv?nti n have al sg denopnstrated such inhibitory effect.

Ther ef dPe, SI8P (@) FRRRAVPUA & thatokiained-RpHsipgdnethanabiln asiditing. dae
according te?(trtarcl:%a oB{a?ﬁgc? %roimn%/h%naér?ge’ fr%mdg&l &se%rr]]i 90?08 %? Solanum nigrum
has higher contents of solasonine and solamargine, whereas the ripe fruit
(dark purple color) and other parts of the plant have lower contents. The
contents of solasohine and solamargine in the extract from Solanum

15 nigrum are different from those in the extract obtained from Solanum
incanum L. Therefore, a skilled artisan can prepare a desired
water-soluble extract by selecting a suitable species of the plant of
Solanum genus and using a suitable part or parts of the plant, in
conjunction with appropriate operating conditions.

20 In a preferred embodiment of this invention, the aqueous solution
used in step (a) to perform extraction treatment contains acetic acid, the
basic solution used in step (b) to form the precipitate contains ammonium
hydroxide, and the alcohol used in steps (d) and (e) is methanol.

Preferably, the water-soluble extract is composed of more than 75%

25 of solamargine and solasonine.

The solasonine to solamargine ratio in the water-soluble extract is

preferably in a range of from 0.3:1.0 to 1.0:0.6, and is more preferably in a



sol amar gi ne contained therein, can find application in the
preparation of 15 an anti-tunor or anti-cancer conposition. Thus,
this invention also provides a pharnaceutical conposition, which
conprises a water-soluble extract accorging to this invention, or

sol asoni ne and sol amar gi ne obtai ned fromthe water-sol uble extract.
Sol asoni ne and sol amargi ne purified fromthe water-sol ubl e extract
can 20 also directly dissolve in water. Optionally, the

phar maceut irgabe CONMRSThE DA BCEET PigHMot Int By ?_refeﬁ‘é%n%h?dbcﬂﬂf@nft | nahisy
conprises a pharmaceutically acceptable carrier that 1s wdely

enpl oyed i NnentibriTans fsatdsoning té eelivhRite rdtitfin HeahaRsestILER! é))/trafct

acceptabl e carrier conprises one or nore reagents, 25 including, for
exanpl e, wd$ @abous@l7:n®, buffer solution, disintegrant, binder,
exci pient, lubricant, and absorption retardant. The pharnaceuti cal

conposi tion ac@®veféraply thé lixsrachiein aoforgaof baiterlSolabBle parickss Withya
parenteral or oral route in a suitable formulation, which includes

sterili fed remoparticls size. iMoregsreferapBn she extrateisiih iazftmpofiwiater-soluble
tabl et, capsule, cream ointnment, etc. The pharnmaceutical conposition
accor di ng tpartitles withva paiticle isizepless éhamly (frar nul ated to be suitable
for 5 injection, such as aqueous injection, powder injection,

| yophi | i zat i on Ther sxatet-séloible ngxdradt oaccarding @pt thisalniventiohehas been
pharmaceutical conposition of this invention can be adm nistered

al one or i Prevesdiokaveraminhtibitory sfigict oorthe gramith -of dumot/mancer aelissrin
drug, e.g., mtonycin, adriamycin, actinonycin, 10 cis-platin, etc.
Dosage anoa@rticiiar iliMee caarebreliselungacaressucelisal ansbippeastt camcer cells.
according to this invention are dependent upon the follow ng factors:
severi Q" ofMengevar.sealasonivepand rsdamargingnetitpinesk fram ithetwatesselutrie
wei ght , . . )

g extract according to the present invention have also demonstrated such
inhibitory effect. Therefore, it is expected thaf the water-soluble extract
prepared according to the present invention, and solasonine and
solamargine contained therein, can find application in the preparation of

15 an anti-tumor or anti-cancer composition.

Thus, this invention also provides a pharmaceutical composition,
which comprises a water-soluble extract according to this invention, or
solasonine and solamargine obtained from the water-soluble extract.
Solasonine and solamargine purified from the water-soluble extract can

20  also directly dissolve in water.

Optionally, the pharmaceutical composition according to this
invention additionally comprises a pharmaceutically acceptable carrier that
is widely employed in drug-manufacturing technology. The
pharmaceutically acceptable carrier comprises one or more reagents,

25 including, for example, water, saline, buffer solution, disintegrant, binder,
excipient, lubricant, and absorption retardant.

The pharmaceutical composition according to this invention can be



age, health condition, and response of the subject to be treated. In
15 general, the pharnmaceutical conposition according to this
invention is admnistered orally or parenterally at a daily dosage
of 2-6 nmg/Kg in a single dosage formofga separate nulti-dosage

form The present invention will be illustrated in detail wth
reference to the follow ng exanples which are given for the purpose
of illustration only and 20 are not intended to |limt the scope of

the presentadmingiied by perBRteall or BraPRIAé iif'h elithbr f@ﬁﬁﬂatﬁﬁi,%ﬁi@h
extract 500 g of ripe fruit of SolanumincanumL. was groun

subsequent iheludadditeriffed§ adiHUusMisoRition Wt ﬁiscfe'l"@idrﬂes’(e‘?ﬁﬂéé apbwder,
aqueous m xture, 99.5% of acetic acid was added dropw se to ad ust

the pH val dablet, éapsulkoldreadd Ahtrhwnts hetlsi %@Phéﬂﬂﬁbé@tﬁﬁwr@&ﬂb@siﬁ@h
12 hrs. A supernatant was obtained by centriftuging the aqueous

m xture, aratcdfdingHEOkthisamiventioh Uisi prefersbly ddeadidideriet bedsoipable efdro
adj ust the pH value of the supernatant to 9.0, -20 and a precipitate
was for fred.injebtiomr estichi tast @quesusbirectéxh, bpowdeduitiedctipn, lyophilization
centrifugation at 4,500 rpm (Beckman Coul ter, Avanti J-25, JA-14
Rotor), arndodbet foedijectin,ledsi ¢ sol uti on present therein was renoved
by washing the precipitate with water, followed by centrifugation at
4,500 rpm The Qptipnady ptheapbatraceutinzdicostpasitiors of dbisdiedentionlicsini béed
wat er and subjected to lyophilization (Virtis, Freezenobile 12ES) to
get 5 g of agmisisteredderalonghe afri 60 posaebination | avgtl y 8nspeddlitipnal
aqueous, solution, and cannot be directly dissolved in water or only
a very smalantiypgifanthearesr ¢ayd, Eeg., piréloaryein,omdsimyeinx actioomykingh
can directly djssolve in water, 2 g 10 of the dried powder was

di ssol V8d Gs-B@tM el or of orm i n reagent grade, followed by addition
of 40 m of 100% net hanol and shaking to forma wuniform suspensi.on.

A super nat ant aget AMRMNtHRNE e RtteivRd oot ited RRarmacdicapnspposition
filtrati On'acz:grcmlg Otfo ?r'ﬁ%hf"r‘\@%'néié“ﬁ taerre Sdglpg%(i:lggt 11|130r11) thméa%oﬁlgvei%g factdrs:
severity of the disease to be treated, administering route, and the weight,
age, health conditi‘on, and response of the subject to be treated. In
15 general, the pharmaceutical composition according to this invention is
administered orally or parenterally at a daily dosage of 2-6 mg/Kg in a
single dosage form or a separate multi-dosage form.
The present invention will be illustrated in detail with reference to the
following examples which are given for the purpose of illustration only and
20  are not intended to limit the scope of the present invention.
Example 1. Preparation of the water-soluble extract
500 g of ripe fruit of Solanum incanum L. was ground subsequent to
addition of 1000 ml pure water. To the resultant aqueous mixture, 99.5%
of acetic acid was added dropwise to adjust the pH value to 4.0, followed
25 by shaking at room temperature for 12 hrs. A supernatant was obtained by

centrifuging the aqueous mixture, and 33% NH4OH basic solution was

added thereto dropwise to adjust the pH value of the supernatant to 9.0,



to the supernatant and m xed well. The m xture obtai ned was
centrifuged, 15 at 12,000 rpmfor 10 m n. The resultant supernatant
was taken out, and 120 ml distilled water was added thereto and
shaken well. Meanwhile, the supernatanigbecane nurky. The
supernatant was further centrifuged at 12,000 rpmfor 10 mn so as
to renove the precipitate. The resultant supernatant was subjected
to concentration under reduced pressure at 55 20 OC to renove

met hanol , fald \Weecipitaley@BSifbiAad | Phe bPe@iBitate WS bBthiREMIS cond
dri ed powder obﬁi ?llgd at this stage cgn dlpl‘ ectly di sslol ve icnon U@;ﬁng

di stilled wentfifugatibRranasct epm Eutknianovulent Avant 9vos uAqluRbR),
If there is still sone precipitate, it can be renoved by

centri f ugatamehtias relsid GilCbagiensolutionl Prasient tiverdint sr ﬁ#d)\?é‘dlb%/ washin
supernatant can be directly subjected to 25 lyophilization to yiel

t he wat er - ¢hé yireeipitate dviffowdster, Wollbwet  Ipprenaifuggtion ¢ 45060 @m. The
concentration under reduced pressure. In general, 800 ng

wat er - s6| ulgrecigitated thsidefaireth was sugpendieedinf distille® Wat€0 agd afubljduted
fruit of SolanumincanumL.. Upon HPLC anal ysis, the major

conponent s toflyophilizatian (¥inlisibF redemabilgoh2ES) e rget db geof ddetiopdeder.
sol amar gi ne_and sol asonine, in which the content of sol amargi ne was
hi gher t harfhendtiedpowsiesnsas lacgelystispeadpd én 2quadusisglutioh), andl ¢anridte
aforesaid process of preparation, alternatively, the fruit can be

i mer sed i pedigentlysisgaived in water orconrly iadverysmoals asslunt thereafthay.
chopped. In addition, instead of conducting the step of shaking the
aqueous m xt ur EOT Rrepdatirn sser extracd which canmliesctlyitissejve duwaten2ug e
f or med _may l?e shaken at 50C for 5 hrs, or at 80C for 2 hrs.

Al t er ndPi vl fhe Liigd pewden wasostisaelvad e s i ghleicserme 4n reagertearage, a

of the comfRlRURS By SQREoRCRIeR0 TbpLI0R% Giethagel and shaking to form a
: uniform suspension. A supernatant was obtained by centrifugation at
4,500 rpm or filtration. 70 ml of methanol:water solution (1:1) was added
to the supernatant énd mixed well. The mixture obtained was centrifuged
15 at 12,000 rpm for 10 min. The resultant supernatant was taken out, and
120 ml distilled water was added thereto and shaken well. Meanwhile, the
supernatant became murky. The supernatant was further centrifuged at
12,000 rpm for 10 min so as to remove the precipitate. The resultant
supernatant was subjected to concentration under reduced pressure at 55
20 °C to remove methanol, followed by lyophilization to obtain dried powder.
The dried powder obtained at this stage can directly dissolve in
distilled water to form a clear and transparent yellowish solution. If there is
still some precipitate, it can be removed by centrifugation at 12,000 rpm
for 10 min, and the resultant supernataﬁt can be directly subjected to
25  lyophilization to yield the water-soluble dried powder without conducting
the step of concentration under reduced pressure.

In general,.800 mg water-soluble dried powder can be extracted from



Hi gh performance |iquid chromat ography (HPLC) was used to 15
determ ne the maj or conponents of the water-soluble extract obtained
fromthe process of the present invention. Methodologies: In this
exanpl e, the high performance |iquid chyppmatography (HPLC) enpl oyed
was a 1100 nodel from Agilent Technol ogyi es (Wal dbronn, 20 Gernany),
with a colum of LiChroCART 250-4 Lichropher 100 RP-18e (5 gn), and
a size of 250 nmx 4 mm 60% acetonitrile/40% redistilled water

(pH=2. 8) weBD0!gest thE frbbl SoritaeR inctidin ILOWUp8h HMES ajn_dﬂéiﬁ,‘: the majit

standard speci nens of sol asoni ne and sol anargi ne used 1 n this

experi ment cwpnsorerisi 6edhdywRBiassisole Gba- powder 'wefee RyseiRsd t8f bd5
Phar macy, Kaohsiung Medical University, and the two standard

speci nens \si@malginé naxd i solasaninelanc evhith itheheontent fof | swakiaegingunas
disclosed in Gan, K H, Lin, CN and Wn, S.J. (1993), Journal of
Nat ural - 2Xighedhanshabtof ddlagdnin8ysealixanspo @ isd Flig.t1%). wat er - sol ubl e
extracts prepared fromthe fruits of Sol anumincanum L. and Sol anum
ni grum accor di hy the afétresaidepirocessfof Erapatation, akemativelm ithe druitncgrube
wat er and subjected to HPLC 5 analysis in accordance with the
fol | owi ng dowagrsedris:3% or e 1880en| scttidaeideaqueacss suiutimn andchoppedum
L. (25 g g), the water-soluble extract of SolanumincanumlL. (25 ¢
g) in conbilp@addiioruiingtead sif comdiunting they step, ofishiaking theaguesus mbikture
extract of Sol anumincanum L. %5 g %el n conbination wth
sol amar gi n@t(mog gempegature Tiee Téithss, dlag wasiusosst mixiureffogoednmay be
ni grum (25 S%ég%aa the _water-soluble extract of Sol anum ni grum (25 g

n

g) in conbi a0 51 Astydi ¥ Al @OLC glor Anlars: Hiltetmativelyoisegium
extract of Solanumnigrum (25 g g) in conbination with sol amargi he
(10 g ¢f; dwgroxide aqueous solutionn can be used as a substitute for the NH,OH
aqueous solution.
Example 2. ldentification of the components of the water- soluble
extract
High performénce liquid chromatography (HPLC) was used to
15 determine the major components of the water-soluble extract obtained
from the process of the present invention.
Methodologies:
In this example, the high performance liquid chromatography (HPLC)
employed was a 1100 model from Agilent Technologyies (Waldbronn,
20  Germany), with a column of LiChroCART 250-4 Lichropher 100 RP-18e (5
«m), and a size of 2560 mm x 4 mm; 60% acetonitrile/40% redistilled
water (pH=2.8) was used as mobile phase; and flow rate was 1 ml/min.
The standard specimens of solasonine and solamargine used in this
experiment were provided by Professor Chun-Nan Lin, Department of
25 Pharmacy, Kaohsiung Medical University, and the two standard

specimens were obtained in accordance with the purifying procedure

disclosed in Gan, K.H., Lin, C.N. and Won, S.J. (1993), Journal of Natural



3. The water-soluble extracts of Solanumincanum L. in amounts of 15
50 g9, 40g g, 30 g g, 20g g, 10 IL g and 5 g g, respectively.
Results: Fig. 1A shows a HPLC spectrum of the water-sol uble extract
fromthe fruit of SolanumincanumL.._fonpared with the retention
time shown in Figs. 1B and 1C, it is noted that the first peak in
Fig. 1A corresponds to 20 sol asonine and the second one corresponds
to sol amargi ne, and that the content of solamargine is higher than
that of solppentrese RE-enring to Figs. 2A-2C, the HPLC spectra showed
that the water-soluble extract fromthe fruit of Sol anum nigrum al so

gave two peaksuifable eiEERBONT tHe WAREASBRIDIE eXitidics® | HEBAREN rom the
However, the 25 difference between the water-soluble extract fromthe

fruit of Sdhauef Soknurm dncamdrat Lofans SBTHAuMN GRfHm TRtofdifg! tb tthat ,
in Sol anum nigrum the content of sol asonine was hi gher than that of

sol amar gi nenethad dfrExadplel Dweradissohwd inpuredsatet Andl Subjestefitd HPLC
2A-2C, the water-soluble extract according to this invention did not

i ncl udeSsolambdis i acecordanes withvtheusligwithgf dariditidnd:r om t he extr act
disclosed in EP 0 020 029 Al. Figs. 3A-3F are HPLC spectra of the
wat er - sol ubl e dxtlrhec watewaolublesextraairof relanwmLincanumhé.. {@85umg), dhe 75
ug, 501t g, 40 ug, 30 ,ug, 20 9g, and 10 g g, respectively. It
is found t Weatet-gel rxtraciuelsSelanunencanunhj (45 cogptmeombinstionhwith
wat er - sol ubl e extract of SolanumincanumlLl. would fluctuate in
pr opor t i on SORSON 6hce @ r and dhe water-relulia extrael obSelanumm ireanumd.. As
to the proportion _of solasonine and solamargine, it can be estinmated
by aut omat é89i HiGdh seMBNatiaMyith selarpartdine &goglgé'm (Agi | ent
Chentst abﬂi on | n&eg_lr_at or Algorithm in accordance with the HPLC el uting
spectrdbh 11 aZpolhg eWatar-saluble sEHRCk AfmSoRHHP cBIGrHM HRSSpe 8 r dhie
such . . S .

water-soluble extract of Solanum nigrum (25 ug) in combination with

solasonine (10 1 g), and the water-soluble extract of Solanum nigrum (25

« g) in combination with solamargine (10 1« g); and

3. The water-soluble extracts of Solanum incanum L. in amounts of
15 80 19,40 19,30 19,20 ©g,10 pxgand 5 pg, respectively.

Results:

Fig. 1A shows a HPLC spectrum of the water-soluble extract from the
fruit of Solanum incanum L.. Compared with the retention time shown in
Figs. 1B and 1C, it is noted that the first peak in Fig. 1A corresponds to

20 solasonine and the second one corresponds to solamargine, and that the
content of solamargine is higher than that of solasonine.

Referring to Figs. 2A-2C, the HPLC spectra showed that the
water-soluble extract from the fruit of Solanum nigrum also gave two
peaks that correspond to solasonine and solamargine. However, the

25 difference between the water-soluble extract from the fruit of Solanum
nigrum and that of Solanum incanum resides in that, in Solanum nigrum,

the content of solasonine was higher than that of solamargine.



variation may be due to factors of fruit maturity and the season.
Based 15 upon 26 repeated experinents, it was found that the

wat er - sol ubl e extract of Sol anumincanum L. has a sol asonine to
solamargine ratio within the range fromabout 0.3 : 1.0 to about 1.0
> 1.0, and mainly within the range from0.4 : 1.0 to 0.9 : 1.0. From
the experinental results, the applicant found that the 20

wat er - sol ubl e extract according to this invention essentially

consists of at |nl aagitioh0%s 0 sRewn( hR efFegablin-rer earfd‘gpitq@%AQZC, the
sol asoni ne and sol amargi ne. The applicant al so foun hat the

content andvateegelubleexthct S6cHaMGY toethd veAliGRIDhOEINtRIdeCsbidbbdinthe
concentration of the 25 water-soluble extract used in HPLC anal ysis

in a |inearandeasiobvitusly diffegentdrord the Bx@RiBt dleWised AP lor G20 029 A1.
curves plotted using |inear regression, in which seven

concentrati ons Figs.t BA-3Rtare- HIRLO| spettita 2ft theovatol-soluble 2triaBE From
L. underwent HPLC analysis in triplicate, and the values, neans SD,

wer e cabculSaledudr imrante Lniretreabmdfuntélo€ 7i9e akg ab@ayaf, 4they gWe0 pg, or
conponents. The result shown in Fig. 4 clearly indicated that the
peak val ue20fu gobnddl neganespectiselyr dii iscfoundethab dhel ipaapedalues of the
linear 5 relationship with the concentration of the water-sol uble
extract. THepghajos compmnenis of thepwatertsyluklel exdradt ofé Sotahwplincamgiiie,
can be used as an index conponent for quality control of the

wat er - sol ubveuldxflucidateaic preporgontto the soneertnatians. of thedeaterrsojuble
sol amar gi ne and sol asoni ne capabl e of being dissolved 10 directly in
wat er can @xt@gtt her purified fromthe water-soluble extract of this
invention using the aforesaid HPLC condition. Exanple 3. The effect
of pH 3A eluti 6% & thee PraReitiosoOfibseassringc andvee th§l, elf: can be

estimated by automated integration using a computer program (Agilent
ChemStation Integrator Algorithm) in accordance with the HPLC eluting
spectrum. If a pointed or round peak form appeared in the spectrum, such
variation may be due to factors of fruit maturity and the season. Based
15 upon 26 repeated experiments, it was found that the water-soluble extract
of Solanum incanum L. has a solasonine to solamargine ratio within the
range from about 0.3 : 1.0 to about 1.0 : 1.0, and mainly within the range
from0.4:1.0t0 0.9 : 1.0.
From the experimental results, the applicant found that the
20 water-soluble extract according to this invention essentially consists of at
least 60% to 95% (preferably more than 75%) of solasonine and
solamargine.
The applicant also found that the content and proportion of
solasonine and solamargine varied with the concentration of the
25 water-soluble extract used in HPLC analysis in a linear relationship. Fig. 4
is a graph showing calibration curves plotted using linear regression, in

which seven concentrations of the water-soluble extracts of Solanum



In order to determine "the influence of pHon elution of the 15

wat er - sol ubl e extract, the water-soluble extract (40 g g) of Sol anum
i ncanum L. prepared using the nethod of Exanple 1 was subjected to
HPLC anal ysis using the sane equi prent-2sed in Exanpl e 2 under the
following HPLC condition: 1. Colum: LiChroCART 250-4 Lichropher 100
RP-1 8¢ (5 g m, 250 20 mmx 4 nmm and 2. Mobile phase: 60%
acetonitrile/40%redistilled water, pH adjusted to 2.3, 2.5, 2.8,

3.0 and 3. Incétagnlll. unddrivent HM-GCRanalyews iMEiptitkfe, srrcCtheavallict Ndeans
wat er - sol ubl e extract from 25 Sol anumincanum L. under different pH

val ues. As isBBuwnweteheateiiateti fromt thee intégtdieofMEPOLC peakareat oPthe o
wat er - sol ubl e extract was delayed by rise in pH value of the nobile

phase. Al t hoajph domepanernts ohprekulteshovn ghtFiy. 4 28eafangdidatedhthat the
t wo- conponent peak profile was still maintained. Exanple 4.
Conpar i son peakpealueslof ssilasonife tind selaprargioeulnse and dagppedin & linear
exanpl e was perforned to conpare the difference in particle size
bet ween3t haelatioashipoviibitke eonceantratior of Sue waten-solublevextract5Themfaresd
using the nmethod of this invention and that obtained using the
met hod di sdhestwy canponepts solesompreoand saanargine Meahobe! usgkeas ab0
mg of the water-soluble extract prepared from Sol anumincanumL.
accor di ng tiRdehrempenent farquality ceotraobthe watenaalable exteantrasgotdiog
10 Sol anum i ncanum L, according to the method di sclosed in Exanple 2
of EP 0 030thisdnygntiafere respectively dissolved in 50 m distilled
water, and subjected to a particle size analysis using particle size
anal yzer (Beckfh@dddian, solamarging andePlaepniosr prpafie o, banamdisselerg .
10  directly in water can be further purified from the water-soluble extract of
this invention using the aforesaid HPLC condition.
Example 3. The effect of pH on elution of the water-soluble extract
Methodologies:
In order to determine 'the influence of pH on elution of the
15 water-soluble extract, the water-soluble extract (40 p g) of Solanum
incanum L. prepared using the method of Example 1 was subjected to
HPLC analysis using the same equipment used in Example 2 under the
following HPLC condition:
1. Column: LiChroCART 250-4 Lichropher 100 RP-18e (5 m), 250
20 mm x4 mm; and
2. Mobile phase: 60% acetonitrile/40% redistilled water, pH adjusted
to 2.3, 2.5, 2.8, 3.0 and 3.2.
Results:
Figs. 5A-5E show the HPLC spectra of the water-soluble extract from
25  Solanum incanum L. under different pH values. As shown, the retention
time of the major component of the water-soluble extract was delayed by

rise in pH value of the mobile phase. Although the elution profiles slightly



Results: 15 Referring to Fig. 6, the average particle size of the
extract prepared from Sol anumincanum L. according to the nethod
disclosed in Exanple 2 of EP 0 020 029 Al was 238.2 IL mand the
particle size distribution was in a ramgme of from1l.8 g mto 1500 g
m and there was a | arge anount of insoluble precipitate in the
aqueous solution (see Fig. 6A). On the contrary, 20 the average
particle size of the water-sol uble extract prepared from Sol anum

i ncanum L. edi e twb-EbiponBnEPEAR Profs waidfll Maiftaiied. t he
particle size distribution was in a range of from0.28 g mto 0.65 g

m (see Fi ExdiBple Ihec_ﬁmﬂaﬁriﬁorﬁmgbﬁiim dige Idfithe iaRIMdsl0 b BxRact
conpletely dissolved in water. 25 Exanple 5. Conparison in

solubility of fThis exbample avadlperixinedcto cohiparextendiffeyefoe &t ipHRtidle
was performed to conpare the difference in water-solubility between
t he wat er - sitaibbetwednr atbe fwater-Soludie mex2éct rfeamurSdlangme iacatumsiLng
the method of this invention and that obtained using the nethod

di scl oséd ipreE@dplsing thie iBetitod 26 thizdAndéntioMankoithalt abitained Susing dhe
the water-sol ubl e extract prepared from Sol anumincanumL. 5

accor di ng tneetheidgdisclosed irnbExampde 2 ofd=R0 22028 tAtact prepared from
Sol anum i ncanum L. according to the nmethod disclosed in Exanple 2 of

EP 0 020 oAethodolggies:respectively dissolved in 2 ml distilled water,
and centrifuged at 12,000 rpomto obtain a supernatant. 20 It |
super nat ant waS0 maieéthe watemsolyblg extrast prepaeddremabglensmincandmb.
to the procedure 10 disclosed in Exanple 2 of this invention.
Resul ts: @cgaerding, tondhispinyeatignagng bBspuxtafvibiey extient myepaeed from
wat er-? lubylit of the extract prepared from Sol anum_ i ncanum L.
accor di ﬁg épl@ nBegaBWnN L. according to the method disclosed in Example 2 of
EP 0 020 029 A1, were respectively dissolved in 50 ml distilled water, and
subjected to a particle size analysis using particle size analyzer (Beckman
Coulter LS 230, Coulter Corporation, Miami, USA).
Results:
15 Referring to Fig. 6, the average particle size of the extract prepared
from Solanum incanum L. according to the method disclosed in Example 2
of EP 0 020 029 A1 was 238.2 um and the particle size distribution was
in a range of from 1.8 ym to 1500 xm, and there was a large amount of
insoluble precipitate in the aqueous solution (see Fig. 6A). On the contrary,
20 the average particle size of the water-soluble extract prepared from
Solanum incanum L. according to this invention was 0.418 ym, and the
particle size distribution was in a range of from 0.28 ym to 0.65 ym
(see Fig. 6B). The extract according to this invention can be completely
dissolved in water.
25 Example 5. Comparison in solubility of the water-soluble extract

This exemplary experiment was performed to compare the difference

in water-solubility between the water-soluble extract from Solanum



di scl osed in Exanple 2 of EP O 020 029 Al (Fig. 7A) and of the 15
wat er - sol ubl e extract prepared from Sol anumincanumL. according to
this invention (Fig. 7B). As shown, the water-soluble extract
prepared from SolanumincanumL. accarzfng to this invention has
better water solubility. It is apparent fromthe above Exanples and
Figures that, as conpared with the extract prepared using a
conventional nethod, the 20 water-soluble extract prepared fromthe

pl ant of Sgheanumdepreparsbusingdthbdnéthod bMkes iriventibA dRAtHE Bbtained
di ssolve in water to forma clear and transparent aqueous sol ution.

This may beusihugptheonidtieod disclddeat inttheampletZ26f EPl 0bRe 02g Aact pr epar ed
fromthe plant of Sol anum genus according to this invention has a

nanoparti clMetiode/ogiesticul arly, less than 1 g m 25 Accordingly, it
is expected that the water-sol uble extract prepared froma plant of
Sol anum genus acugrafithg water{sokubilerestracpreparesd iftoah |So/drmymuseanum L. he
preparation of a nmedi canment conprising steroidal alkaloids,

especi abl y acgordingetti dhisemventiong aandr5 tmgabfrethe. eAtraot ¢irepased ifrom
order to prove the bio-activity of the water-sol uble extract

prepar ed frIofaaupl igeanem Sobheeending: tathemoethdd rdjsclosedhiis Examelet 2 af,
the water-sol uble extract of SolanumincanumlL. prepared in 5
Exanpl e 1 &P 0n020 0R9eh1 . warewesnestively dissolyadrinscoll distiled watescand
Phar macol ogi cal, experinent 1. Anti-cancer activity of the

wat er - sol ulseatiyged @t 12,000 1P torokiatea supeseatanti 3w haupamatamewas
wat er - sol ubl e extract obtained from the plant of Sol anum genus
accordi ng takemiout; aRdk supineted JoaRPLCe anaysis agcardingitpyther peocedure
principal cancer cells of p3B,. H441, and MCF-7 were used as

anal yt Hg téﬁ%ﬁ?%%flméweiﬁmé@sawfeMwm were purchased from

Aneri can TyF?e ﬁl[ture Col I ection (ATCC, P.O Box 1549, Manassas, VA
20108 USA), SMCF- 7 was purchased from Food I ndustry Research

Figs. 7A and 7B are graphs respectively showing the water-solubility
of the extract prepared from Solanum incanum L. according to the method
disclosed in Exam‘ple 2 of EP 0 020 029 A1 (Fig. 7A) and of the

15 water-soluble extract prepared from Solanum incanum L. according to this
invention (Fig. 7B). As shown, the water-soluble extract prepared from
Solanum incanum L. according to this invention has better water solubility.
It is apparent from the above Examples and Figures that, as
compared with the extract prepared using a conventional method, the
20 water-soluble extract prepéred from the plant of Solanum genus according
to this invention indeed can dissolve in water to form a clear and
transparent aqueous solution. This may be due to the fact that the
water-soluble extract prepared from the plant of Solanum genus according
to this invention has a nanoparticle size, particularly, less than 1 gm.
25 Accordingly, it is expected that the water-soluble extract prepared from a
plant of Solanum genus according to this invention is suitable for use in

the preparation of a medicament comprising steroidal alkaloids, especially



and Devel opnment Institute (331 Shih-Pin Road, Hsinchu, 300 Taiwan 15
R O C.). Methodol ogies: Hep3B was incubated in Dul becco's Mdified
Eagle's nmedium (DVEM, while H441 and MCF-7 were incubated in

RPM - 1640, both of the nedia containingy10% fetal bovine serum and
40 nmg/ L gentanycin. 20 The cytotoxicity of cancer cells was

determ ned using tetrazoliurn salt assay (MIS, Mosmann. T., 1983,

| mmunol . Meth., 65, 55-63), which was conducted for the

col ori net r i g nitrficarieAtfor @aneér fehimame@bi | ity according to the
manuf acturer's procedures (Cell Titer 96 Tm AQ Pronega, Madi son,

USA). 25 Cel | s AgzoedingBdaf @idet60gravel tid wed-activity? of Ghiselvhtdil s¥16piaNnd
i ncubated in 5% C02 i ncubator at 37 'C for at least 16 hrs. The

wat er - sol uldxtraekt praptaréd ofroBp| @nplant nefar8otahymWgends S aetyeithd o this
sterile -28 injection water to give different test concentrations,

whi ch wer e inderetibrt, dheewatercsolvisle- extracti ofc Sotdriumy ineghurm L npidpares!ih,
and allowed to react for 12 hrs. 20 a | MIS was then added to each
wel |, add tHvarspleut pbthisvirsverdiohovestested éargphdraracdldyical éffept.

conpl etion of the reaction, absorbency in 5 each well was determ ned
at 490 nm RharmacoleigiGH experimedtde, Bi o- TEK. Each val ue was
expressed as neans SD fromthree experinents. Results: Figs. 8A-8C
are graphs Antiwiangeriastivityeof the walter-satuble sxitrddtdn vitroext r act
prepared from Sol anumincanum L. according to this invention on

i nhi bi ting thelyesdgHogieterpae, whather the:wat@rsaluble exteactaibdained dframat
the water-sol uble extract prepared from Sol anumincanum L. according
to this inbemlipehobiSeleninmeggnus ceptdiag ttacthig dwemtion bhas anticcanner
cells.

10 activity, the principal cancer cells of Hep3B, H441, and MCF-7 were used
as analytic targets, in which Hep3B and H441 were purchased from
American Type Culture Collection (ATCC, P.O. Box 1549, Manassas, VA
20108 USA), and MCF-7 was purchased from Food Industry Research
and Development Institute (331 Shih-Pin Road, Hsinchu, 300 Taiwan

15 R.O.C).

Methodologies:

Hep3B was incubated in Dulbecco's Modified Eagle's medium
(DMEM), while H441 and MCF-7 were incubated in RPMI-1640, both of
the media containing 10% fetal bovine serum and 40 mg/L gentamycin.

20 The cytotoxicity of cancer cells was determined using tetrazolium salt
assay (MTS, Mosmann. T., 1983, Immmunol. Meth., 65, 55-63), which
was conducted for the colorimetric determination of cell viability according
to the manufacturer's procedures (CellTiter 96™ AQ, Promega, Madison,
USA).

25 Cells were seeded at 1x10* cells/well in a 96-well plate and

incubated in 5% CO, incubator at 37°C for at least 16 hrs. The

water-soluble extract from Solanum incanum L. was dissolved in sterile



Phar macol ogi cal experinent 2. 15 Determ nation of the effect of

wat er - sol ubl e extract prepared from Sol anumincanumL. according to
this invention on gene regulating nechanismin lung cancer cells by
usi ng gene chip In order to understand jhe effect of the

wat er - sol ubl e extract prepared from Sol anum i ncanum L. according to
this invention on gene 20 regulation in cancer cells so as to bl aze
the trail in the devel opnent and research on cancer treatnent and to

assi st in tihjectien avdteh tOYive AfffdreRORIY Coneehfhiomdldvhide WeMeharEs b
of an effective anti-cancer medicanent, this experinent was

perforned teachetsmdurielltineubatng avédigm B e velll ahbeamivéed 16 b8 for
extract of this invention by gene chip 25 technology. In this

experi nment ,[12ahori2erei MTS wasitherblagdgdnte ehctp wasllk aand (i geluliohaywas
Inc., Bethesda, MD, USA) was used to determ ne the effect -29 of the
wat er - sol uldllewext toaretacp fapaihes! IpomcBaipletion bhtienteadtionaabsobiengy iho
this invention on gene regulation in H441 cancer cells. Firstly, the
RNA sanpl esashr wells vlast eetémuned aat &90c en sbyt rusitg EEISA Zeatles 3426)
the water-sol uble extract (100 gg/m ) prepared from Sol anum 5

i ncanum L. Bleddzi¥i rlgaely value iwasnexpesaed fasomeans er S&e| frormothree
treated with the extract (control group). Labeled cDNAs were

gener at ed I®xpesgNiet i ng reverse transcription using [32 P]-dCTP,

whi ch coul d_be used as a probe for hybridization with DNA fragnents
on the gendR@SH/S: array (SuperArray Inc., Bethesda, MD, USA). The
reacted gene chip array was 10 exposed to x-ray fil musing

aut or adi ogr aphf!gq?egﬁ’rg%:arq:(@éplﬁ rhavingi the effest tefr theraratggsoluble
treated with the water-sol uble extract prepared from Sol anum i ncanum
L. accoPdi ,gg(trlagt Prerared JEm; 29/apgm incanum L. according to this invention on

inhibiting the growth of Hep3B, H441, and MCF-7. It was observed that
the water-soluble extract prepared from Solanum incanum L. according to
this invention effectively inhibited the growth of these cancer cells.
Pharmacological éxperiment 2.

15 Determination of the effect of water-soluble extract prepared from
Solanum incanum L.. according to this invention on gene regulating
mechanism in lung cancer cells by using gene chip

In order to understand the effect of the water-soluble extract
prepared from Solanum incanum L. according to this invention on gene

20  regulation in cancer cells so as to blaze the trail in the development and
research on cancer treatment and to assist in the research on
carcinogenic factors and the development of an effective anti-cancer
‘medicament, this experiment was performed to determine the regulating
effect of the water-soluble extract of this invention by gene chip

25 technology.

In this experiment, a commercially available gene chip array

(SuperArray Inc., Bethesda, MD, USA) was used to determine the effect



two hrs, gene expression of tunmor necrosis factor receptor | (TNFR-1)
and 15 TNF receptor-associated factor-1 (TRAF-1) positively
associated with the death of cancer cells was up-regul ated, whereas
gene expression of Inhibitor of apoptogs protein 2 (IAP-2) and
apoptosis inhibitor 4 (API-4) which inhibit cell death was
down-regul ated due to the influence of the extract. Thus, it can be
seen that the water-soluble extract prepared from 20 Sol anum i ncanum

L. accordi ngf the wates-sbiisd eixirci preprirad FneiSdiandmahtasumhe aciRing
expression of TNFR-1 and TRAF-1. Pharnacol ogi cal experinment 3. Efféct

of the wat ab-thigliHPésticKbh eineregRitidf ihHME Searesrdigcanum L.
according to this invention on cell cycle of the cancer cells 25 Fl ow

cytonetry (" FAESeHy, theBRNAOSarbbs weisORited fronisahe@dcdIiR tréletedrfgi pe
t he change of cell cycle of cancer cells before and after the cells

wer e treat duswvith theewakeresolstue udtteact x¢108¢ ty g prepiadedofrofo ISutermym 30
i ncanum L. according to this invention. Methodologies: First, after
i ncubat Bng incdarendanaesordimigl ® this ventiopl ane ffam cehcer cellstriut treated
wat er - sol ubl e extract (30 gg/m ) prepared from Sol anumincanumL. 5
accordi ng twith Hhe entraat i(contrals gaolde)d tabeladhcPNAse wareé gehevatddt by
react for 0, 1, 3, 5, and 8 hrs. \Wen the respective reaction tines
were up, teendusting rexersetranseriptier tisiig H°RAKdCTPpwihictacouldite used as
supernatant and nmedi um were collected. The cell-containing

super nat ant@ R&abe rfan dTybridézation: with DNA fragreentsi bugther gspeachip array
centrifuged at 1000 rpmfor 5 mnutes to obtain the 10 pellet. After
addi ng 300 (§uperAmeas Ingd Bethesea, WP, USSho The reasted gepasihumsirgy weas
transferred into a mcrotube, and fixed in 700 g I absolute al cohol.
The i X8d &Prsedde &-ray flneesing asteladiagiapr ef ri gerator for at

| east 30 m put eﬁ and centrifuged at 4C, 1200 rpmfor 5mn. After
esults:

Referring to Fig. 9, after H441 was treated with the water-soluble
extract prepared from Solanum incanum L. according to this invention for
two hrs, gene expréssion of tumor necrosis factor receptor | (TNFR-I) and

15 TNF receptor-associated factor-1 (TRAF-1) positively associated with the
death of cancer cells was up-regulated, whereas gene expression of
Inhibitor of apoptosis protein 2 (IAP-2) and apoptosis inhibitor 4 (API-4)
which inhibit cell death was down-regulated due to the influence of the
extract. Thus, it can be seen that the water-soluble extract prepared from

20  Solanum incanum L. according to this invention is capable of initiating the
gene expression of TNFR-I and TRAF-1.

Pharmacological experiment 3.
Effect of the water-soluble extract prepared from Solanum incanum L.
according to this invention on cell cycle of the cancer cells

25 Flow cytometry (“FACScan”; Becton Dickinson Corp.) was used to
determine the change of cell cycle of cancer cells before and after the

cells were treated with the water-soluble extract prepared from Solanum



centrifugation, a supernatant was obtained and m xed well. To the 15
supernatant 445 g | of 1xPBS solution was added and m xed wel |,

foll owed by addition of 5 g | of RNase (110 ng/m ) to digest RNA. The
cells were perneabilized with 50 gl of3¢l0% Triton- X100 and i ncubat ed
in an incubator at 370C for 1lhr, followed by centrifugation. A
supernatant was taken out and mxed well with 495 g | of PBS
solution. The cells were 20 stained with 5 g | of propidiumiodide (5

ng/ m) in tiheamtank . aiccdfdihgto tHi6idiertion, fol lowed by filtration and
anal ysis. Determ nation of cell cycle: The cells adhering to the

filter werdVethoplefageswel | in 1xPBS solution and introduced into

Fl ow Cytonetry (Beckman-Coul ter FACScan) 25 at 100 cells/sec. 10,000
cel I's were analFysgdafter imcubating Tiixd OB elahseresks praSSeshnt plstedior P& Afs,
with 75 g mradius to produce current pulse signals in proportion to
the cell vdhemwatersolubdd lextraet 3@kxe gl drgparddaffem Besanwh inGdnumrigon
ion at 488 nmto emt fluorescence. Data obtained was used to

anal yze5DNaceordingttoithisciovbntian iveas addéd W6 math plafe and alkbwerstd ceact
determne the cell cycle. Results: 5 Table 1 shows the changes of
cell cycl e for 0H&p3BS, and B hemdVher-tie respective reiaction Himesmmwareuy, ube e
extract prepared from Sol anumincanumL. according to this

i nventi on, Gels\Wiekehtrypsinized wilh- &1 thesin iang the supernatanhand carediam
cell's were undergoi ng apoptosis induced by the water-sol uble

extract. 10VEXE %q(‘imed-n hexsel-contajnipgupssaatast wasetraesieregeingo ian15
cancer cells increased drasticall in 1 hr, and it increased

with an i néRlganirifuge Wé&cand)ﬁemtriﬁtegyedvrmﬁtb%%é@m fos bl minytes topbtaiadhage
O e ua e BRIANe A 2aghing doc”" 1 1! IR BRI Mhing welll 8D .1 cat”
suspension was transferred into a microtube, and fixed in 700 g |
absolute alcohol. The fixed cells were allowed to stand in 4°Crefrigerator
for at least 30 minutes and centrifuged at 4°C, 1200 rpm for 5min. After
centrifugation, a éupernatant was obtained and mixed well. To the
15 supernatant 445 | of 1xPBS solution was added and mixed well,
followed by addition of 5 1| of RNase (10 mg/ml) to digest RNA. The cells
were permeabilized with 50 1 of 10% Triton-X100 and incubated in an
incubator at 37°C for 1hr, followed by centrifugation. A supernatant was
taken out and mixed well with 495 y| of PBS solution. The cells were
20 stained with 5 g | of propidium iodide (5 mg/ml) in the dark at 4°C for
15-30 min, followed by filtration and analysis.
Determination of cell cycle:
The cells adhering to the filter were suspended well in 1xPBS
solution and introduced into Flow Cytometry (Beckman-Coulter FACScan)
25 at 100 cells/sec. 10,000 cells were analyzed at a time. The cells were
passed through pores with 75 1 m radius to produce current pulse signals

in proportion to the cell volume. The cells were excited by a laser beam of




wat er - sol ubl e extract prepared from Sol anumincanumL. according to
this 15 invention can initiate the apoptosis nmechanismof the three
kinds of cancer cells. Table 1. Effect of the water-sol uble extract
prepared from Sol anum i ncanum L. accordigig-to this invention on cell
cycle of Hep3B, H441, and MCF-7 Sub-d GO d S&/M Tinme (hr)

meansS. D%reansS. D%reans SD%eansS. D% Li ve cancer cel sl

10058. 80. 310017.4 0.310018.00.5100 0 5.50.2 1 38.3

0. 624631. 9Garg6A libnlat Q8$8|7ﬂq4t<ﬁ@>nﬂ8ﬂu%ré&eﬁ@e4‘ﬂeﬁé5elﬁ’cglr%'ﬂlafa% used to
0.2575.6 0.231 5 90.70.75814.30.393.6 0.7211.5 O.

99. 10. 1635@GirklyZsl DA QoA lin Gofbinatitth Qﬁﬂf%ll’ﬁﬁdjll %oftware so as to
10043. 30. 31007. 10. 110040. 80. 1100 0 9.40. 2

46. 51. 7441 2etéMnihB4hé . dl.cytRB18. 51. 245 3
61. 80. 766013. 11. 4309. 80. 713915. 00. 736 5
96. 60. 2103ResW14.50. 80. 0110. 40. 01 8 97. 20.610371. 90. 440. 40. 460. 40. 51
Breast cancer cells 0290.610066.81210013. 10. 610018. 20. 4100
112. 00. §44171. JabioTahtwscihelchangedssf cell cycle of Hep3B, H441, and MCF-7
377.10.4263318. 71. 0272. 40. 3181. 3+- 0. 27
592. 003314 irated withotrsowater-sauble egractqrepanRfron0 Solim Z0eatwrm 1.
-32
according to this invention, in which rise of sub-G1 peak indicated that the
cancer cells were undergoing apoptosis induced by the water-soluble

extract.

10 As shown in Table 1, sub-G1 peak of the cell cycle in cancer cells
increased drastically within 1 hr, and it increased with an increase in
reaction time. The cancer cells died of breakage of cell membrane as a
result of high dosages of the extract. It has thus been shown that the
water-soluble extraét prepared from Solanum incanum L. according to this

15 invention can initiate the apoptosis mechanism of the three kinds of

cancer cells.

Table 1. Effect of the water-soluble extract prepared from Solanum incanum L.according to this
invention on cell cycle of Hep3B, H441, and MCF-7

Sub-G1 G0/G1 S G2/M
Time (hr) means+S.D % means+S.D % means+S.D % means+S.D %
Live cancer celsl
0 5.5+0.2 100 58.8+0.3 100 17.4+0.3 100 18.0+0.5 100
1 38.340.6 246 31.9+0.9 64 15.1£0.1 87 14.6:0.4 81
3 69.5+0.4 446 15.440.3 31 99+0.2 57 5.6 0.2 31
5 90.7+0.7 581 4.3+0.3 9 3.6+0.7 21 1.5£0.2 8
8 99.110.1 635 0.6+0.1 1 0.3+£0.0 2 0.1£0.0 1
Lung cancer cells
0 9.410.2 100 43.3+0.3 100 7.140.1 100 40.8+0.1 100
1 46.5+1.7 441 23.6+0.4 54 . 11.8+0.1 168 18.5+1.2 45
3 61.8+0.7 660 13.1£1.4 30 9.8+0.7 139 15.0+0.7 36
5 96.6£0.2 1030 2.3+0.1 5 0.8£0.0 11 0.4+0.0 1
8 97.2+0.6 1037 1.9+0.4 4 0.4+£0.4 6 0.4£0.5 1
Breast cancer cells
0 29406 100 66.8+£12 100 13.1+06 100 182104 100
1 12.0+0.8 41 712404 107 64+06 49 10.7+£1.0 59
3 771104 2633 18.7+1.0 27 24+03 18 13402 7
5 92.0+0.3 3141 68+03 10 0.810.0 6 0.440.0 2
8 97.1:04 3313 25+03 4 0.240.0 2 02+0.1 1




Phar macol ogi cal experinment 4. Effect of the water-sol uble extract
prepared from Sol anumincanum L. according to this invention on
cancer cell norphol ogy To investigate the norphol ogi cal changes of
the cancer cells induced 5 by the wate32sol uble extract prepared
from Sol anum incanum L. according to this invention, the

nor phol ogi es of the cancer cells stained wwth hematoxylin were

i nspected using |ight-m croscopy. Methodologies: First, a suitable

amount of |Pharmaeskyicakéxperiteng 4cancer cells, and 10 breast
cancer cells which were treated with the water-soluble extract (30 a

g/ m) of Skffectof theawater-soRsierektracti preipared ifroranSokindmtinéanam b.
and 8 his were centrifuged in Cytospin at 800 rpmfor 10 mn to
obtai n cytaxdardisg tdltkiscimvientiser enfdanedricelUitorphptogy or mal dehyde
for 30) mn and stained with hematoxylin, followed by renoval of the
excess dye by Toinvestigiiesthe 0aorphbihgical chhdgis alfthé waaceal cellwindutbd
cytoslides were placed in xylene for dehydration treatnent and were
cover edSby hy thewatesisolblaextragt prapared Jrame Sakanumtiscamamde accbrdiag |
mor phol ogy were observed using |ight mcroscope (O ynpus CX-40) at
400X and rdeofiedinveation: dhe morphejogies oficthe wchacebrgsiis! stpived with
changes of human cancer cells before and after the cells were
treated wi thematexykn were fspactedusingdight-zoicragcepy. prepared from

Sol anum incanum L. according to this invention for 1, 3, 5, and 8
hrs, in whiM@thodqogiesienot es Hep3B, |ine B denotes H441, and line C
denotes MCF-7. The cells not treated with the extract were used as 25
a control groufirshrRl sufable aaunt ofilivar eanesiceNgiluRg Gascensedsi aad

changes_.of ,cells. As shown jn Fig. 10, nucleuses reduction, chronatin
condgnjgt i (prggast3%ancer cells wll'nlg:h weére Ereatedu Wlitﬁ t?le water-soluble extract (30

« g/ml) of Solanum incanum L. according to this invention for 1, 3, 5, and
8 hrs were centrifuged in Cytospin at 800 rpm for 10 min to obtain
cytoslides. The cells were fixed in 4% of paraformaldehyde for 30 min and
stained with hematdxylin, followed by removal of the excess dye by 70%,

15 80%, 90%, 95%, and 100% absolute alcohol. The cytoslides were placed
in xylene for dehydration treatment and were covered by a cover slide and
a mounting medium. The changes of cell morphology were observed
using light microscope (Olympus CX-40) at 400X and recorded.

Results:

20 Fig. 10 shows the morphological changes of human cancer cells
before and after the cells were treated with the water-soluble extract (30
ng/mi) prepared from Solanum incanum L. according to this invention for 1,
3, 5, and 8 hrs, in which line A denotes Hep3B, line B denotes H441, and
line C denotes MCF-7. The cells not treated with the extract were used as

25 a control group, and the arrows indicated the typical morphological
changes of cells.

As shown in Fig. 10, nucleuses reduction, chromatin condensation,



and presence of apoptotic bodies were observed in the cancer cells
after they were treated with the water-sol uble extract prepared from
Sol anum incanum L. according to this invention for 1 hour. At the
sanme tinme, the norphol ogi cal changes of3the cancer cells becane nore
and nore 5 obvious with the progress of the reaction tinme until the
cell nmenbranes finally broke. Since sub-GlL peak, chromatin
condensati on, and presence of apoptotic bodies are characteristics

of apopt osisnd plesenesldft SHpstone bioldidshvere absavednid the dReraent Qfictal
assay 3 clearly indicate that the 10 water-sol uble extract prepared

f rom Sol anithey veereutreatedawithrttiengater-soiitsle éxtretipreparstnfrom SoMmuhhe
mechani sm of apoptosis in cancer cells to induce cell death.

Phar nacol oghcaiumxpeacoardingSto this iinventiosr foef f dour.oAt the saaieetingn|thél e
extract prepared from 15 Solanumincanum L. according to this

i nvent i on imorphotodicalc ehBinges t bk thet carcerecels fleedamé mMoze and more
wat er - sol ubl e extract from Sol anumincanumL. according to this

i nventi 6n iabwausowithuthe piagressrof thesredctian ttimee iuntivithe ceti membrades .
Met hodol ogi es: 20 First, 2x107 H441 cells were inplanted into the

hi nd fl ank figRlly psokgide mice, BABL/c-nu-nu (8-week ol d, about 20-25g)
by subcutaneous injection. After the tunor was fornmed, it started to
grow (about 10Sirges)Sub-fl rReRk, ehtamaiin hcondensatione aa@dpmgence of
arranged in groups of 6-7 mce. The nude nmice in the injection_group
wer e adni ni2POpiRle bq@ues R haracteristics of apepiosiso the r@sw{}@t ghownini thie
extract dissolved in water wusing 0.8 nm needle once a daé | nj ectl on

was conti n@$§ay oang d'stohﬁfH‘aC@ik&%%‘t i3Rsay fdr cleagyydndicq
h d the
wei g e?oevergier-solu%?é/ exﬁgct prepared from Solanum incanum L.. according to this

invention can initiate the mechanism of apoptosis in cancer cells to induce
cell death.
Pharmacological experiment 5.
Anti-cancer effect 6f the water-soluble extract prepared from
15 Solanum incanum L. according to this invention in vivo
To confirm the anticancer effect of the water-soluble extract from
Solanum incanum L. according to this invention in vivo, nude mice were
used as the in vivo animal model.
Methodologies:

20 First, 2x10” H441 cells were implanted into the hind flank of the nude
mice, BABL/c-nu-nu (8-week old, about 20-25g) by subcutaneous injection.
After the tumor was formed, it started to grow (about 10 days), the nude
mice with tumor were randomly arranged in groups of 6-7 mice.

The nude mice in the injection group were administered

25 intraperitoneally with 220 y g water-soluble extract dissolved in water
using 0.8 mm needle once a day. Injection was continued for 3 days and

discontinued for 4 days. The mice were weighed every two days and the



tunor size was neasured using a microneter. The next treating course
was proceeded, and observation continued for over two nonths. Tunor
vol ume was cal cul ated as a product of |ength xw dth x(height/2). Each
nude nmouse in the oral -adm nistration gsoup nouse was orally 5

adm nistered with the water-soluble extract (600 u g) by a feeder
once a day. Feeding was continued for 5 days and discontinued for 2
days. The weight of the nude mce and the tunor size were recorded

i n the abotamadresizewas\dneayuséd alsing aanficroRfter. af hé e treAPat Eoed
for over two nonths. Tunor volune was al so calculated in the above

manner. 10 vres proceedédysandl bBseivhtiBn emttinliedGioredmscliwe’ ehontBEoTukiee
changes in tunor size in the nude mce, in which Fig. 11A showed the

change i n siclgmefwasealculated asra prosduct of lefgth kevidiimt (hedig/2up (6 nude
mce) which were not admnistrated with the water-sol uble extract
obt ai ned from Sachnouwde Shouseaimutinel orakadaridistrgtion grbup rovss wasnoraflyg.
11B showed the change in tunor size in the oral-adm nistration group
(7 nudeSni @dminigigred yith the walteswetubie @xtragh (R0Q nu gubyra feederi onaeha
injection group (7 nude mce). As shown in Figs. 11A 11 B, and 11 C
the size ofdayhdeeding was eondinugdciordt daye andndiscontinuashfarh? daysebe
not adm nistered wwth the 20 water-soluble extract obtained from

Sol anum i n¥gight of the cydei mire andithe tumasrtize weaterrecpoladiin the abowvase
rapidly, alnost six times the original size after 1 nonth. However,
the tunors MANRSe Adonigiraion and ohsaryalion wverg cantinuegefor over two
wat er - sol ubl e extract obtai ned from Sol anum incanum L. according to
thi s i nventTeMNSal IO VOHIAER Was algpLalpdateddn the @boygrinaneens t umor
in sorrg SliF?htllxgi ncreased in size, the growh rate was far slower as
compar el wiR$8YE¥ control group. As for the nude nice

'OBE ;?ﬁggi }?gﬁ]agasaﬂﬂ%rﬂ@ﬁta%ﬂje‘fj 1 &M réshpécr%f\a/ewaéﬁc;ﬁr t?ellcjz gﬁggg Enr u?rtlor size
in the nude mice, in which Fig. 11A showed the change in size of the
tumor in the mice of the control group (6 nude mice) which were not
administrated with‘ the water-soluble extract obtained from Solanum

15 incanum L. according to this invention; Fig. 11B showed the change in
tumor size in the oral-administration group (7 nude mice); and Fig. 11C
showed the change in tumor size in the injection group (7 nude mice).

As shown in Figs. 11A, 11B, and 11C, the size of the tumor in the
mice of the control group which were not administered with the

20  water-soluble extract obtained from Solanum incanum L. according to this
invention were found to increase rapidly, almost six times the original size
after 1 month. However, the tumors in the nude mice orally administered
with the water-soluble extract obtained from Solanum incanum L.
according to this invention largely shrank or disappeared. Although the

25 tumor in some slightly increased in size, the growth rate was far slower as
compared with the control group. As for the nude mice intraperitoneally

administered with the water-soluble extract obtained from Solanum



incanum L. according to this invention, the tunors in all of the mce
shrank or disappeared. The results show that oral or intraperitoneal
adm ni stration of the water-soluble extract obtained from Sol anum
incanum L. according to this invention ygas effective in retarding the
5 growh of the tunor inplanted into nude mce, reducing the size
thereof, and even elimnating the sane, and that the effect was
better in the intraperitoneal-adm nistration group than in the

or al - adni nija¢amimQn a@cokding tEHHS MGSHtRE, @7 tENORY InEINGf e ritld saRKET
effect of solasonine and sol amargine further purified 10 fromthe

wat er - sol uldre dishppeared. HenuasultEaBHBW.. tHCO6EHI NDort Ointtdpesitoneal
invention in vivo The experinent was used to study the bioactivity of

sol asoni ne aaministtiomargfi tlee pwatéi-solubleonethact wabeiinad! flone Soidmah
of Solanumincanum L. according to this invention using HPLC. 15

Met hodol ogiiesanuiacbr dicegrding HeL hipr invedtioe was cefféxetivel in Eoetargirgg 2he
the two conpounds, sol asonine and sol amargi ne, which can |i kew se be
directl§ direwth védthé humar émplamed ifitor nide nsiepareduminguitihie size fhiezdof,
fromthe water-soluble extract of Solanumincanum L. according to
thi s i nvent@ngneven elmimatingcthey same, dandrthahdbe baffedt Svast better inurthe
salt assay disclosed in Pharnacol ogical assay 1. H441 cells were
treated wi thrapgritoneakadmyustiration giitpsthanria the oraleadministratiorpgraupi. ed
fromthe water-soluble extract of SolanumincanumlL. according to
thi s i nvenBharmagolegicalexpesiment8. by colorinetric determination of
cell viabiljty according to the manufacturer's 25 procedure
(Cel | Ti t er AHi-canger effegtef solaseninerandisajamprgine firrthercpyrifieded as
means ? D from Lhree experinments. -36 Results; .

0 from the water-soluble extract of Solanum incanum L. according to

this invention in vivo

The experiment was used to study the bioactivity of solasonine and
solamargine purified from the water-soluble extract of Solanum incanum L.
according to this invention using HPLC.

15  Methodologies:

According to HPLC procedure described in Example 2, the two
compounds, solasonine and solamargine, which can likewise be directly
dissolved in water, were further separated and purified from the
water-soluble extract of Solanum incanum L. according to this invention.

20 Cytotoxicity was determined by MTS tetrazolium salt assay disclosed
in Pharmacological assay 1. H441 cells were treated with various dosages
of solasonine and solamargine purified from the water-soluble extract of
Solanum incanum L. according to this invention for 12 hrs, followed by
colorimetric determination of cell viability according to the manufacturer’s

25 procedure (CellTiter 96™ AQ, Promega, Madison, USA). Data were

expressed as meanst SD from three experiments.



Fig. 12 shows that the growth of human |ung cancer cells can be
effectively inhibited by sol asonine and sol amargi ne purified fromthe
wat er - sol ubl e extract of Sol anumincanum L. according to this
invention. 5 As shown, sol asonine and sl amargine purified fromthe
wat er - sol ubl e extract of Sol anumincanum L. according to this

i nvention have remarkable anticancer activities. In summary, the
applicant successfully obtained a water-soluble extract froma plant
of Sol anumResyss: established conditions for scientific 10 analysis
during extraction of the water-soluble extract, and obtained the

active conpoundig.t hersifws ehathte gFdvweet of dutne ildng €anteplcell§ can be
possible. In addition, the water-soluble extract according to this

I nvention leffectively infiibitesh by siasmsinet drd asdlamidrgige Qurifieli frobd e
the grom h of cancer cells and initiating the apoptotic nechani sm of
cancer cel IwatelHsehiblé axtract ofliSmiarubSincaaumt beavedrdings to tiik dnesrttiom: t
of this invention has potentials in inhibiting the growh of cancer
cel | s ahd d%s sbbivng siasenine eand .sofrhaygine muwifeadd from e¢hatwater-soluble
references cited in the present specification are hereby

i ncor por at @xtiagt r ef eSefarw/m nindagium eht i aetordingn toasthisof inwenfibn chave
the present description, including definitions, wll prevail. 20

Wi | e the irenankakle smisapeenactidiies.bed with reference to the above
speci fic enbodi ments, it is apparent that nunmerous nodifications and
vari ati ons canlbesufa@ry the Aprlicaat tsussessivilyt abtainethea amatessiotutile of
this invention, It is therefore intended that this invention be
linited onlS¥trast fropya plaPioleRdmgans establishad copditions fpe seieatific
1. A er-sol ubl e extract from ﬁ;ﬁ" ant of Sol anum genus, consisting

essent i8I | RN@YSIS duERg: x¥istnmuebine yalpmpeluhle sxiach ansbablained the

active compounds thereof so that effective quality control is possible. In
addition, the water-soluble extract according to this invention has been
proven to possess the activities of inhibiting the growth of cancer cells and
initiating the apoptbtic mechanism of cancer cells. These facts indicate

15 that the water-soluble extract of this invention has potentials in inhibiting
the growth of cancer cells and detecting cancer cells.

All patents and literature references cited in the present specification
are hereby incorporated by reference in their entirety. In case of conflict,
the present description, including definitions, will prevail.

20 While the invention has been described with reference to the above
specific embodiments, it is apparent that numerous modifications and
variations can be made without departing from the scope and spirit of this
invention. It is therefore intended that this invention be limited only as
indicated by the appended claims.

25



2. The water-sol uble extract according to Claim1, which is extracted
5 froma plant of Sol anum genus sel ected fromthe group consisting

of :  Sol anum i ncanum L., Sol anum i ndi cum Sol anum ni grum Sol anum
capsi castrum Sol anum xant hocar pum Sol num el ongena, Sol anum
coagul ans, Sol anum tuni grum Sol anum sodonmeum  Sol anum t ur bur osum
Sol anum acul eastrum Sol anum | ycocar pum 10 Sol anum khasi anum

Sol anum suaveol ens, Sol anum uporo, Sol anum abutil oi des, Sol anum
cocci neum Wel@aimm ungui cul atum Sol anum robustum Sol anum angui vi ,
Sol anum pl at ani foli um Sol anum mammosum and a conbi nati on thereof.

3. The wat et.- sAl water-solublecexiagcofrdimea prantl ofi SoRnuhigehuss ddrxkistiged
15 from Sol anumincanum L. 4. The water-sol uble extract according to

C ai m 2, whi chessendiallyaftat deast6Ovn-S0% o sokingdrgine and Sbiasonine.
wat er - sol ubl e extract according to Caim1, which is prepared froma
process cordri $hagwates-siefle extracOademrdingbice @laing 1a whight isnekieadtat
of a plant of Solanum genus to an extraction treatnment using an
aci di ¢ aqueousfresl atplant afi So/aauptgenias selestediro) thrugtoupheonsisting of:
aqueous solution is obtained; (b) adjusting the pH value of the
aqueous sol ut i Salasiwniineanym lst eyolaaym indigimn s Sotamir migriyas Solanon
that a precipitate is fornmed; 25 (c) washing the precipitate forned
in step (b) wié#psieRYIFUMS ol POfRBEMY XafitheeapuBuch Sofanura dmedangena,
product is obtained; (d) adm xi n% the dried product obtained in step
(c) with chl or 9PN - $9agH(ansSwe PG| INIGFUBT, Selanuabl sodewenm, of
a 100% al cohol uch that a chloroformal cohol mxture is forned,
(e) mixing t heSeRYMERHaS¢EnoPOIANYRL AEUIERSHYM. | SOBRNSN (IHFOGRDHM
10 Solanum khasianum, Solanum suaveolens, Solanum uporo, Solanum
~abutiloides, Solanum coccineum, Solanum unguiculatum, Solanum
robustum, Solanum anguivi, Solanum platanifolium, Solanum
mammosum, and a combination thereof.
3. The water-soluble extract according to Claim 2, which is extracted

15 from Solanum incanum L.

4. The water-soluble extract according to Claim 2, which is extracted
from Solanum nigrum.

5. The water-soluble extract according to Claim 1, which is prepared
from a process comprising the steps of:

20 (a) subjecting a plant material of a plant of Solanum genus to an
extraction treatment using an acidic aqueous solution with a pH
value of 3~5, such that an aqueous solution is obtained;

(b) adjusting the pH value of the aqueous solution obtained in step (a)
to pH 8~10 with a base, such that a precipitate is formed;

25 (c) washing the precipitate formed in step (b) with water, followed by
drying, such that a dried product is obtained;

(d) admixing the dried product obtained in step (c) with chloroform,



wat er / al cohol sol ution having a predeterm ned water:al cohol ratio, 5
such that a m xture containing a chl orof ormbased | ayer and a

non- chl or of orm based | ayer is obtained; (f) renoving the

chl orof orm based | ayer fromthe m xture3pbtained in step (e),

foll owed by addition of a suitable anmount of water; and (Q)
obt ai ning a supernatant fromthe resultant m xture of step (f), 10
foll owed by drying the supernatant, wherein the resultant dried

product is able tfollowed by?QHHHIOdIdfsé)hmwblefarh\@ﬁrﬂroftéﬂbm’/ﬁhﬁ:ohol such
yel Il owi sh cl ear and transparent aqueous sol ution. 6.

wat er - sol ubl e ext thatta elo@foinalécholhaikiurs is fdraier; n ln step (a) of
sai d process, the used plant material is at |east one of the fruit,

root, 15 sten{e)amikihgeheothlsrmfdrmiadecdhadfmbBolir@nforngehirs stép (@heith a
wat er - sol ubl e extract according to Claim6, wherein in step (a) of
sai d process, thewatartalpdlzoitsoleticr havingsa predetenminedfwater:dlqohahratid,
Sol anum genus. 8. The water-sol uble extract according to C aim6,
whereinsin step (8ychothate mitdrepcootaisingt aechivrfiornrbasedalayes ankiea
whol e plant of said plant of Solanum genus. 9. The water-sol uble
extract accor di ngher-cilaipfarg)-based Eiyerimobtaéred;a) of said process,
the plant material of said plant of Sol anum genus has been chopped
in a prelininaffy tereexingibe czbrgtpmwhese@iayer drsinatthe neixturacabtained in
according to Caimb5, wherein in ste }1 sai d process, the
aqueous sol ution $t€PdBI, afPH@‘Geﬁ)by phg suifahler amagat phwatambeagduent
to the ext ract&ggn treatnment. -39 The wat er - sol ubl e extract
according to i pRtgINIng 2 e‘N’Pei"hat@DErerr&) ther resttagt pnisderss of tstep (f),
aci di ¢ _aqueous so tio he extraction treatment s an agueous
sol uti dﬁ cont ai ni BOW&M% >i1&’“‘c<§t‘P§”’!ﬁﬁ"dlt wherein the resultant dried

product is able to be directly dissolved in water to form a
yellowish clear and transparent aqueous solution.

6. The water-soluble extract according to Claim 5, wherein in step (a) of
said process, the used plant material is at least one of the fruit, root,

15 stem, and leaf of said plant of Solanum genus.

7. The water-soluble extract according to Claim 6, wherein in step (a) of
said process, the used plant material is the fruit of said plant of
Solanum genus.

8. The water-soluble extract according to Claim 6, wherein in step (a) of

20 said process, the plant material is the whole plant of said plant of
Solanum genus.

9. The water-soluble extract according to Claim 5, wherein in step (a) of
said process, the plant material of said plant of Solanum genus has
been chopped in a preliminary treatment.

25 10. The water-soluble extract according to Claim 5, wherein in step (a) of
said process, the aqueous solution is obtained by conducting

centrifugation subsequent to the extraction treatment.



hydrochloric acid. 5 12. The water-sol uble extract according to Claim
5, wherein in step (b) of said process, the base is an al kaline
aqueous solution containing a conpound selected fromthe group

consi sting of alkali hydroxides and amgwmni um hydroxi de. 13. The
wat er - sol ubl e extract according to Caim 12, wherein in step (b) 10
of said process, the base is an al kaline agqueous sol ution containing
anmoni um hydroxi de. 14. The water-sol uble extract according to Claim
12, wher ei n1.nThé ewatébyoluble erirdcacsRaig tohCldhasE wherdin # Klp 9 of
aqueous sol ution containing sodium hydr OXI de. 15 15. The

wat er - sol ubl e saitirprotess,cibedacidict aqudais solutivhanehs exrawtion trdatnwdnt
sai d process, the precipitate is obtained by conducting
centrifugationis smbseEmeis tsolution pddntainirey afdirmés negit, ddeticThaid, or
wat er - sol ubl e extract according to Caim5, wherein in step (c) of
sai d process, Inyd;odhyjringacﬂd.eat ment is selected fromthe group 20
consi sting of ophi l'i zati on, spray-drying, evaporation, heat-drying,
and a cénbﬂr?atT%ﬁ wa’cer—eolmblqextraﬁeaméingstol Glaire S%xwherein it stepdfmoft o
Claim5, wherein, in step ( 2) said process, the dried product is
obt ai ned by wesaifRyocaes,pihec pse ds @n alkaliee aquesuspsqlsliomicontainingr a
and suspending the washed precipitate 25 in water, followed b

| yophi | i zat i oncompounsselasted from the arosipr consisting-of alkal hydrazidesrand
wherein in steps (d), and (e) of said process, the alcohol is

sel ect ed from@rﬁg‘%k'fnphﬂifgx'é‘@nm sti ng of rret hanol , ethanol, propyl

al cohol , gi %'_conbl nation thereof. he wat er-sol ubl e ext ract
accor di ng t1 hg waler-galibie ﬁxtrac’g@@@r@fr}g tg Claim 12, wherein in step (b)
10 of said process, the base is an alkaline aqueous solution containing

ammonium hydroxide.

14. The water-soluble extract according to Claim 12, wherein in step (b)
of said process, the base is an alkaline aqueous solution containing
sodium hydroxide.

15 15. The water-soluble extract according to Claim 5, wherein in step (b) of
said process, the precipitate is obtained by conducting centrifugation
subsequent to the pH value adjustment.

16. The water-soluble extract according to Claim 5, wherein in step (c) of
said process, the drying treatment is selected from the group

20 consisting of lyophilization, spray-drying, evaporation, heat-drying,
and a combination thereof.

17. The water-soluble extract according to Claim 5, wherein, in step (c) of
said process, the dried product is obtained by washing the precipitate
formed in step (b) with water and suspending the washed precipitate

25 in water, followed by lyophilization.

18. The water-soluble extract according to Claim 5, wherein in steps (d)

and (e) of said process, the alcohol is selected from the group



sai d process, the renoval of the chlorof ormbased | ayer is conducted
5 by centrifugation. 20. The water-sol uble extract according to Caim
5, wherein in step (g) of said process, the drying treatnent is
selected fromthe group consisting of-4yophilization, spray-drying,
evaporation, heat-drying, and a conbination thereof. 10 21. The
wat er - sol ubl e extract according to Cdaiml1, whichis in a form of

wat er-sol ubl e particles with a nanoparticle size. 22. The

wat er - sol ubl e exnsistitig afcpethadl! etHdndl,"pAspyl iestholi BndNaacdrbiRabibn
wat er-sol uble particles with a particle size |ess than 1 g m 23. The

wat er - sol ubl e #hereafct according to Claim1, which is conmposed of 15
nore than 75% of sol asoni ne and sol anargi ne. 24. The water-sol ubl e
extract acck®.diihg wateGsalubld extracthctadir tes Claisnd] whetsinsnlsasp(Didfe
ratio ranging fromO0.3:1.0 to 1.0:0.6. 25. The water-sol ubl e extract
accordi ng to Gaidmrocesditbe reawval of thexsblorofermebasddalayegiis eondticted
ranging fromO0.4:1.0 to 0.9:1.0. 20 26. The water-sol ubl e extract
accordi Ag to dbwicentrifugatiarh has a sol asonine to sol amargine ratio
around 0.7:1.0. 27. The water-soluble extract according to Caim 1,
whi ch has 20salbe waier-apluble gxiragigaceprdingnio2Claim2%) wingnein or steipg(edraf
28. The water-soluble extract according to any one of Clains 1-27,
which 25 can $Ridupsercess, nfheurdying érQﬂgm‘@nielﬁ ceiegtedefrostt thee graup
inhibiting the growth of tunor/cancer cells. 29. A pharnaceuti cal
conposi tion, ceRFIstNhPlalvRrhilizationuispeadrying: evapotaiiosy dneaf-dryingay
one of Clains 1-27 and, optionally, a pharnaceutically acceptable
carrier. 30. A ar(iﬁiﬁié'ﬂﬁﬁﬁ'&lth%r@ osition for inhibiting the growh

of 10  21. The water-soluble extract according to Claim 1, which is in a form of
water-soluble particles with a nanoparticle size.
22. The water-soluble extract according to Claim 20, which is in a form of
water-soluble particles with a particle size less than 1 g m.
23. The water—soluble extract according to Claim 1, which is composed of
15 more than 75% of solasonine and solamargine.
24. The water-soluble extract according to Claim 1, which has a
solasonine to solamargine ratio ranging from 0.3:1.0 to 1.0:0.6.
25. The water-soluble extract according to Claim 1, which has a
solasonine to solamargine ratio ranging from 0.4:1.0 to 0.9:1.0.
20 26. The water-soluble extract according to Claim 1, which has a
solasonine to solamargine ratio around 0.7:1.0.
27. The water-soluble extract according to Claim 1, which has a water
solubility ranging from 2 to 20 mg/ml or higher.
28. The water-soluble extract according to any one of Claims 1-27, which
25 can be used in manufacture of a medicament effective in inhibiting the
growth of tumor/cancer cells.

29. A pharmaceutical composition, comprising a water-soluble extract



tunor/ cancer cells, conprising a water-sol uble extract according to
5 any one of Clainms 1-27 and, optionally, a pharmaceutically
acceptable carrier. 31. A process for preparing a water-sol uble
extract froma plant of Sol anum genus,4ronprising the steps of: (a)
subjecting a plant material of a plant of Solanum genus to an 10
extraction treatnment using an acidic aqueous solution with a pH

val ue of 3-5, such that an aqueous solution is obtained; (b)

adj usting the attording @ tdiy aBHEOUSE STlAikison 100t aigiRd i dptidriy,( 2k
to pH 8210 with a base, such that a precipitate is fornmed; (c)

washi ng the prphaiphacdtically sedeptabid earridp) with water, foll owed by
15 drying, such that a dried product is obtained; (d) adm xing the

dried prod3d. Abtphaedaceutiiabp domposititn cHfoor dhleibiting f ¢he owrewlly of
addition of a suitable amunt of a 100% al cohol, such that a

chl or of or m al ctumodr/candeureeliss doonprising (e watexsalybleh@xtract according to
chl orof orm al cohol m xture fornmed in step (d) with a 20

wat er / abcohol 8oy onemf Glaim$§-2v pnddeptéonsllyed pharmacalticdilyl acceptahle
such that a m xture containing a chloroformbased |ayer and a

non- chl or of or n¢d&€Ed | ayer i s obtained; (f) renoving the

chl orof orm based | ayer fromthe m xture obtained in step (e),

fol | owed by3ladBi Presesss far puepaing: anwater-selublat extractnfronesa (pjpnt of
obt ai ning a supernatant fromthe resultant m xture of step (f),

fol | owed by drgpwumeeau&emmpaﬁﬂg thpstensot he resultant dried
product is able to he directly dissolved in water to forma -42

yel | owi sh cl ea&)aﬁbbl??t&?%@apﬁfﬂt materialofsa| planbef SYanyhe ggnys dosan
according to Caim,31, wherejn in step (a), .the plant material of
sai d pllﬁnt of Sol MlAAGENtISAIMENt WA A FHlic jaqugous solution with a pH

value of 3~5, such that an aqueous solution is obtained;

(b) adjusting the pH value of the aqueous solution obtained in step (a)
to pH 8~10 with a base, such that a precipitate is formed;

(c) washing the precipitate formed in step (b) with water, followed by

15 drying, such that a dried product is obtained;

(d) admixing the dried product obtained in step (c) with chloroform,
followed by addition of a suitable amount of a 100% alcohol, such
that a chloroform-alcohol mixture is formed;

(e) mixing the chloroform-alcohol mixture formed in step (d) with a

20 water/alcohol solution having a predetermined water:alcohol ratio,
such that a mixture containing a chloroform-based layer and a
non-chloroform-based layer is obtained;

(f) removing the chloroform-based layer from the mixture obtained in
step (e), followed by addition of a suitable amount of water; and

25 (9) obtaining a supernatant from the resultant mixture of step (f),
followed by drying the supernatant, wherein the resultant dried

product is able to be directly dissolved in water to form a



prelimnary treatnment. 5 33. The process according to C aim 31,
wherein in step (a), the plant nmaterial is at |east one of the
fruit, root, stem and |eaf of said plant of Solanum genus. 34. The
process according to Caim31, wherein.gn.step (a), the plant
material is the fruit of said plant of Sol anum genus. 10 35. The
process according to Caim31l, wherein in step (a), the plant
material is the whole plant of said plant of Sol anum genus. 36. The

process accor di ngyéifovisRidRaland\Mianspdrehtagliédud ddlutibRe pl ant
material is froma plant of Solanum genus selected fromthe group

consi sting 3¢, Phkaprotess cRtvdfdihg, toSTIFARY BT, WhEem iPAtap U@ NtKE Wantls
Sol anum capsi castrum Sol anum xant hocar pum Sol anum nel ongéna,

Sol anum coagul araeridgiobfirsaid tplaniy b nSo/8alan genagdiea® WBen SAbppEd in a

t urburosum Sol anum acul eastrum Sol anum | ycocar pum  Sol anum

khasi anum Sol preliminapygeatement. Sol anum upor o, Sol anum abuti | oi des,
Sol anum cocci neum Sol anum ungui cul at um Sol anum 20 robustum Sol anum
angui vi 5 Sdad&anlhe ppracess fadconding Sl &haim 3tarwhesren imrslep (@pnthenplarin
thereof. 37. The process according to Caim 36, wherein in step (a),
the plant natmaterialiis at ieast Soleaofitiei fritmaat, Istem3and Teaf qf saie pdant of
according to Claim 36, wherein in step (a), the plant 25 material is
f rom Sol anum nSgfam#n genushe process according to Caim 31, wherein
in step (a), the aqueous solution is obtained by conducting

centri f ugatdonTBanxegasntaacerding to4Glairt B4ctwherein éntstemt(a)dthe Prant
process accordi n? to Claim31l, whereinin step (a), the acidic
aqueous sol ut i Batenalisthefuitofsaishplantaof Sefgnum ggpuaqueous sol ution

10 35. The process according to Claim 31, wherein in step (a), the plant
material is the whole plant of said plant of Solanum genus.

36. The process according to Claim 31, wherein in step (a), the plant
material is from a plant of Solanum genus selected from the group
consisting of Sblanum incanum L., Solanum indicum, Solanum nigrum,

15 Solanum capsicastrum, Solanum xanthocarpum, Solanum melongena,
Solanum coagulans, Solanum tunigrum, Solanum sodomeum,
Solanum turburosum, Solanum aculeastrum, Solanum lycocarpum,
Solanum khasianum, Solanum suaveolens, Solanum uporo, Solanum
abutiloides, Solanum coccineum, Solanum unguiculatum, Solanum

20 robustum, Solanum anguivi, Solanum platanifolium, Solanum
mammosum, and a combination thereof.

37. The process according to Claim 36, wherein in step (a), the plant
material is from Solanum incanum L..

38. The process according to Claim 36, wherein in step (a), the plant

25 material is from Solanum nigrum.
39. The process according to Claim 31, wherein in step (a), the aqueous

solution is obtained by conducting centrifugation subsequent to the



containing formc acid, acetic acid, or hydrochloric acid. 5 41. The
process according to Caim31l, wherein in step (b), the base is an
al kal i ne aqueous sol ution containing a conpound selected from the
group consisting of alkali hydroxi des agg.anmmoni um hydroxi de. 42. The
process according to Caim4l, wherein in step (b), the base is an
al kal i ne aqueous sol uti on contai ni ng anmoni um hydr oxi de. 10 43. The
process according to Claim4l, wherein in step (b), the base is an
al kal i ne aqueogsgtragtioH treatraémtt ai ni ng sodi um hydr oxi de. 44. The
process according to Caim31, wherein in step (b), the precipitate

i s obt ai neda(y Thensheetss actordingf tegetdian 33URARGERNIN ked (&), tRE a@diee
adj ustnent. 15 45. The process according to Caim 31, wherein in step

(c), the dryi ngquesesiisoiition i #& extractidn edatientioup aQisoss sBlitioh
| yophi lization, spray-drying, evaporation, heat-drying, and a
conbi nati on t heomrtaining forniibeacid, aietie avid, wrdiyegotislofit @chd.31, wherein
in step (c), the dried product is obtained by washing the

preci pi tat e4t.ol hedprooess epcoidingits IClad tqtvereraird irs stape (), tige thage is
washed precipitate in water, followed by |yophilization. 47. The
process accor danglkalir@ aiquedls sdietian contaisingpa daMpountd (se)ectéd edrom
al cohol is selected fromthe group consisting of nmethanol, ethanol,
propyl al cohol thesgioup camsiisting ofoalkalh bydrwixidezbard anitheniprmobgdoxide.
.according to Caim31, wherein, in step (f), the renoval of the
chl or of or m4#as e |pipeess aceoisting teClaiyn ddntwheretmin step 49, thtbase is
process according to Caim31, wherein in step (g), the drying -44
treatnent is saiadfadigeraqgtaausesalutinmeentainiag ammonium Zydrgxideat i on,
spray-dryin evaporation, heat-drying, and a conbi nation thereof.
50. ThdOpr dbkesthagrecesshgceerdingiton&aim die miareimin stepu(b)aithe pasgust

an alkaline aqueous solution containing sodium hydroxide.

44. The process according to Claim 31, wherein in step (b), the
precipitate is obtained by conducting centrifugation subsequent to the
pH value adjusfment.

15 45. The process according to Claim 31, wherein in step (c), the drying
treatment is selected from the group consisting of lyophilization,
spray-drying, evaporation, heat-drying, and a combination thereof.

46. The process according to Claim 31, wherein in step (c), the dried
product is obtained by washing the precipitate formed in step (b) with

20 water and suspending the washed precipitate in water, followed by
lyophilization.

47. The process according to Claim 31, wherein in steps (d) and (e), the
alcohol is selected from the group consisting of methanol, ethanol,
propyl alcohol, and a combination thereof.

25 48. The process according to Claim 31, wherein, in step (f), the removal
of the chloroform-based layer is conducted by centrifugation.

49. The process according to Claim 31, wherein in step (g), the drying



fromstep (g) is in a formof water-soluble particles with a
nanoparticle 5 size. 51. The process according to C aim50, wherein
the resultant product fromstep (g) is in a formof water-soluble
particles with a particle size less tha-1 g m 52. The process
according to Caim 31, wherein the resultant product 10 from step
(g) consists essentially of at |east 60% 90% of sol asonine and

sol amar gi ne. 53. The process according to Caimb52, wherein the

resul tant prodtreatméntons sedected) from eETPGREH @Bnﬁiﬁﬁ@gtmﬂyaéﬁﬂéﬁtion,

sol asoni ne and sol amargi ne. 15 54. The process according to aim

31, wherein t hspragsdiyiray)tevapocation, heatarnghgpafida dorsbifatioh dissrabne to
solamargine ratio ranging from 0.31.0 to 1.0:0.6. 55. The process
accordi ng t30.Clhenp@tesstasoardinghts CGaint t3Ntwheiudhe fosuitant epodedt
has a sol asonine to solanmargine ratio ranging from 20 0.41.0 to
0.91.0. 56. Thiopr stepdy) ixcitoa donngy of warasotuBle, partielesi with Benaresparticiet
product fromstep (g) has a solasonine to sol amargine ratio around
0.71.0. 5 57. T®i@eprocess according to Caim31, wherein the resultant
product fromstep (g) has a water solubility ranging from2 to 20

ng/ M or ZBl.hTheeprocsss acosndingatoe (laionl50 onbersin itbe resutant ipnoduct
wat er - sol ubl e extract repared by a process according to any one of
Cl ai ns 31-57 afi@m stgp @&s thaferm of watter-aeluble padicles with eppaibicle size
IR b TR e e o ek B
of tunor/canc I's, rpri si ng prep

by a 52. The process according to Claim 31, wherein the resultant product
10 from step (g) consists essentially of at least 60%-90% of solasonine

and solamargine.

53. The process according to Claim 52, wherein the resultant product
from step (g) is composed of more than 75% of solasonine and
solamargine. |

15 54. The process according to Claim 31, wherein the resultant product
from step (g) has a solasonine to solamargine ratio ranging from
0.3:1.0to 1.0:0.6. |

55. The process according to Claim 31, wherein the resultant product
from step (g) has a solasonine to solamargine ratio ranging from

20 0.4:1.0t0 0.9:1.0.

56. The process according to Claim 31, wherein the resultant product
from step (g) has a solasonine to solamargine ratio around 0.7:1.0.

57. The process according to Claim 31, wherein the resultant product

- from step (g) has a water solubility ranging from 2 to 20 mg/ml or
25 higher.

58. A pharmaceutical composition comprising a water-soluble extract

prepared by a process according to any one of Claims 31-57 and,



process according to any one of Clainms 31-57 and, optionally, a 5
pharmaceutically acceptable carrier.

-45.-

optionally, a pharmaceutically acceptable carrier.

59. A pharmaceutical composition for inhibiting the growth of
tumor/cancer cells, comprising a water-soluble extract prepared by a
process according to any one of Claims 31-57 and, optionally, a

5 pharmaceutically acceptable carrier.



