1 TREATNMENT AND/ OR PREVENTI ON OF | NFLAMVATI ON AND CUTANEQUS PHOTODAMAGE AND
PHOTOPROTECTI ON OF THE SKIN WTH A WATER- SOLUBLE "EXTRACT FROM PLANT OF

"SOLANUM GENUS 5This application clains priority of Tai cation
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of Sol anum genus. The 10 conposition also has a photoprotective effect, and
can be used as BREAITMENT ANIVEOR PREMENTION IOF INFIAMMATIQMANE:;, oxygen is
utilized in aerobic respiration, thereb roduci ng reactive oxygen species
(ROS) and fEHEANEQUS OMA@%A OTQHRQ TFIN ©F THE %ﬁm certain
medi cati ons or xenobiotics wl | so_stinmulate roduction of ROS and
free radical s® WW@TER'@#HEFEJIE%TBA@T FBQMPI NE QR \QLtAN'J%ponents
within the cell (e.g., DNA protei néxe& pids etc.) due to instability
thereof, thereby resul ting in oxidat mage to cells and tissues. I n
general ,5 antio I STEw t rk to

pr ot ect ceI S Zh%a%ﬁpélgues 'H]Qg)aéﬂgﬁfve d%%é@eéﬁblicﬁggrg ?\S/ewg(?‘lr@?gggo forns
when ROS angled Bﬁ%@?qi?%ﬁ exceed the anti oxi dant capacity provided by the
I nteracti ng networ the cells or tissues. It has been reported that

oxi dative st re?ﬁeph ﬁﬁn\véﬁf’? ht ?éléte%oida é rt;ﬁal?ﬁ\a@éhhﬂ%il OghRpbsiftsiPees of
i nfl amrati on an ot o amage (Sinmon R a 010), Free radical biology &

Medi ci ne, %e@é%glgﬁé trédtig, flafimatlon éﬁ@oﬁ)tané:éiﬁebh%ﬂbh%g@e'm{l@ ogy,

2515: 678-684) . | ammation 1s a protective response of cells or

tissues to m{témgea waderﬂsbmeaéxtﬁcte@&ﬁub pldniudf SoRMUnMdgdritfs! ammeat i on,

the cells or tissues at a site of
10  composition also has a photoprotective effect, and can be used as a cosmetic

composition.

In aerobic organisms, oxygen is utilized in aerobic respiration, thereby
producing reactive oxygen species (ROS) and free radicals. Ultraviolet (UV),
ionizing radiation, and certain medications or xenobiotics will also stimulate

15  production of ROS and free radicals. ROS and free radicals are likely to react
with components within the cell (e.g., DNA, protein and lipids etc.) due to
instability thereof, thereby resulting in oxidative damage to cells and tissues.

In general, antioxidant enzymes in organisms form an interacting
network to protect cells and tissues from oxidative damage. Oxidative stress

20 forms when ROS and free radicals exceed the antioxidant capacity provided
by the interacting network of the cells or tissues. It has been reported that
oxidative stress plays an important role in the pathological process of
inflammation and photodamage (Simon R. et al (2010), Free radical biology &
Medicine, 49:1603-1616; Afaq F. et al. (2006), Experimentla Dematology,

25  15:678-684).

Inflammation is a protective response of cells or tissues to pathogen and

external stressful stimuli. During inflammation, the cells or tissues at a site of
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-2 injury will stimulate the expression of specific genes through NF-kB,
followed by an increased expression of chenokines, thereby leading to the
accumul ation of polynucl ear |eukocytes, nonocytes, nmacrophages and nast

célls at the site of injury (i.e., infRktration). The recruited macrophages
will be 5 activated by |ipopol ysaccharides (LPS) that are expressed on a
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photodamage. Symptoms of oxidative photodamage include: telangiectasia,

20 thinning of epidermis, reduction in collagen fiber and elastic fiber, dryness,
wrinkle formation, inflammatory cell infiltration, premature skin aging and skin
pathologic change.

In recent years, phytochemicals or phytochemopreventive agents
derived from plants have been proven to have antioxidant, anti-inflammatory

25 properties and improve photodamage. Examples of the phytochemical

include: green tea polyphenols (GTPs), epigallocatechin gallate (EGCG),

genistein, resveratrol, curcumin, apigenin, lycopene, etc. (Adhami V.M. et al



US 7,078,063 B2 issued to the inventors of the present invention discloses

A mater sol ubl e extract froma plant of Sol anum genus, especially Sol anum

i ncanum L., which.includes at |east 60% of sol asoni ne and sol amar gi ne., and
“a nmet hod for preparing the water-sol ubBe extract. The 20patent is hereby

i ncorporated by reference inits entirety. In the aforesaid US patent,
the inventors found that the water-soluble extract can inhibit the growmh
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solason!ne. SIX aspect, this Irnvention a nmet hod for
preventing astum, Solanum anguivi, Solanum platanifolium, Solanum mammosum,

etc. It is known that steroidal alkaloids can be extracted from the Solanum
15 genus, and commonly include solasonine and solamargine.

US 7,078,063 B2 issued to the inventors of the present invention
discloses a water-soluble extract from a plant of Solanum genus, especially
Solanum incanum L., which includes at least 60% of solasonine and
solamargine., and a method for preparing the water-soluble extract. The

20  patent is hereby incorporated by reference in its entirety.

In the aforesaid US patent, the inventors found that the water-soluble
extract can inhibit the growth of tumor/cancer cells (specifically liver tumor
cells, lung cancer cells, and breast cancer cells). In this invention, the
inventors unexpectedly found that the water-soluble extract effectively cure

25  and/or prevent inflammation and cutaneous photodamage.
Therefore, according to the first aspect, this invention provides a

pharmaceutical composition for preventing and treating cutaneous



treating inflammtion, conprising applying to a subject in need of such
treatnent a water-soluble extract froma plant of Sol anum genus, the

wat ef’- sol ubl e extract conprising at |east 60% of sol amargi ne and

s6l asonine. In the seventh aspect, thigé-invention relates to the use of a
wat er - sol ubl e 25 extract froma plant of Sol anum genus in the nanufacture
of, a nedi cament for preventing and treating inflammuation, the water-soluble
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comprising a water-soluble extract from a plant of Solanum genus, the

15  water-soluble extract comprising at least 60% of solamargine and solasonine.

In the fifth aspect, this invention provides a pharmaceutical composition
for preventing and treating inflammation, comprising a water-soluble extract
from a plant of Solanum genus, said water-soluble extract comprising at least
60% of solamargine and solasonine.

20 In the sixth aspect, this invention provides a method for preventing and
treating inflammation, comprising applying to a subject in need of such
treatment a water-soluble extract from a plant of Solanum genus, the
water-soluble extract comprising at least 60% of solamargine and solasonine.

In the seventh aspect, this invention relates to the use of a water-soluble

25 extract from a plant of Solanum genus in the manufacture of a medicament

for preventing and treating inflammation, the water-soluble extract comprising

at least 60% of solamargine and solasonine.



25 receive any treatnent including UV-B radiation and the water-sol uble
extract. HRS/J hairless mce in pathological control group were exposed to
UV-B'radiation and were not treated with the water-soluble extract. In
experinmental 6 group 2, HRS/J hairle§s mce were exposed to UV-B

radi ation and were treated with Sol anum i ncanum L. gel containing the

wgt er - sol ubl e extract; Figure 4 shows an i mmunohi stochem stry of NF-kB
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15 including UV-B radiation and the water-soluble extract. HRS/J hairless mice

in pathological control group were exposed to UV-B radiation and were not

treated with the water-soluble extract. In experimental group 1, HRS/J

hairless mice were exposed to UV-B radiation and were treated with Solanum

incanum L. solution containing the water-soluble extract. In experimental

20 group 2, HRS/J hairless mice were exposed to UV-B radiation and were
treated with Solanum incanum L. ge! containing the water-soluble extract;

Figure 3 is a western blot showing expressions of NF-kB, COX-2 and

iINOS from dorsal skin tissue of HRS/J hairless mice after the 60 week

experimental period. HRS/J hairless mice in normal control group did not

25  receive any treatment including UV-B radiation and the water-soluble extract.

HRS/J hairless mice in pathological control group were exposed to UV-B

radiation and were not treated with the water-soluble extract. In experimental



normal control group; Figure 7 is a plot show ng average tunor nunber
Jn HRS/J mce formed at various tine points during the 60 week experinmental
period. HRS/J hairless mce in pathological control group had photodamage
i nduced by 10 UV-B radiation and were-fet treated with the water-sol uble
extract. HRS/J hairless mce in experinental group 1 were exposed to UV-B
radi ation and were treated with Sol anumincanum L. solution containing the

vt <ol U8 gk LAGBEBBTRRRL R0 T AR eI RS
Cont o L0 e S B R R 4 g B e ST, o,
oetveeh el PRIy S58HE dn SAHRTASTHBAER B NS Bloson a2 ¢, O
ot oo PRI AB R BSEI OB A5 s B8 0 SO oL
e 8 N VBT Y P S R SR SRS
Sol anum | nGaRULL eSS e AMERTFBLID0 I8 MRRALrSAhNTLE BbE S RS )

hai rl ess mCce i'n exper’i nen roup wer € exposed adiation and

: " , . : _ i ] I
extract . ok RBLE RIS SETEE T panRRaiGH ta B BT Bete SRR oF g ca
trol o bl i <[). t j 1 d
pat hol ogi car "B fAdaHoh S Weip AP b f BT g SREEH TR, eltael IR ¢
aroup, 1 ance RRHALRY Galp SR MR mice weRCGHEN B R o)
bet veen °XPald WRRL fealldit Sl HAfLAILC Bel Eithiflg BeOWierolubladur e 9 1
a bar diagram show ng recovery tinme 1 n pinch test on /J hairless mce
after the 6Quaeek experinmental period. HRS/J hairless mice in normnal
control group di'd not receive any treatment including UV-B radiation and
the water-sol Ul &%l §Rbihs aWB@jd}né‘%lﬂé Sfn OF €Brddd sRAM iSRS HRENY 1 Ol

group were exposed to UV-B radiation and were not treated wth the 10
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exposed to UV-B radiation and were treated with Sol anum incanumL. gel
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15Fi gure 10 shows i nmages of elastic fibers of dorsal skin tissue stained

Wi th resor cightilghGhpwerd Bkpestd MEUYMB tadiatidroand evsre ey trieatet Wity e G eson
solution. HRS/J hairless mce in pathological control group had phot odamage

i nduced by WtdR-sorbiaiteixactnd finftoitalt greabezl MRIGM tHagrlesst icesakrdl e
extract. In experimental group 2, HRS/J hairless mce were exposed to UV-B

20 radi at i ogxpuseédwer BViB eadigtomiahll Veereatreated nwith \8v/dnurgehcarim & gehg t he
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denat ur at i oggntaining Rh@Unatdrlsohlisivs ety sstaglrrdws indidadethe Noddkiohd béi rl ess
m ce over the experinental period. HRS/J hairless mce were exposed to UV-B
radi atizmn infiltrated mast cells;
Figure 6 is a bar diagram showing average mast cell number from dorsal
skin tissue of HRS/J hairless mice in normal control group, pathological
control group, and experimental group 2 after the 60 week experimental
period. HRS/J hairless mice in normal control group did not receive any
25 treatment including UV-B radiation and the water-soluble extract. HRS/J

hairless mice in pathological control group were exposed to UV-B radiation

and were not treated with the water-soluble extract. In experimental group 2,



25 and were treated with AIRCL vanishing creamin tretinoin group. In

Sol anum i ncanum L. gel group, HRS/J hairless mce were exposed to UV-B
radi ation and were treated with Sol anumincanum L. gel containing the

wat er - sol ubl e 9 - extract; Figufe 12 is a graph show ng

transepi dermal’ wat er | oss (TE\/\L) over the experinental period. HRS/J

hairl ess mce in pathol ogical control group were exposed to UV-B radiation
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extract. In experimental group 2, HRS/J hairless mice were exposed to UV-B

radiation and were treated with Solanum incanum L. gel containing the

15  water-soluble extract. “*” indicates p<0.05 between experimental group 2

and pathological control group. “**” indicates p<0.01 between experimental
group 2 and pathological control group;

Figure 8 is a plot showing average tumor size in HRS/J hairless mice at

various time points during the 60 week experimental period. HRS/J hairless

20 mice in pathological control group had photodamage induced by UV-B

radiation and were not treated with the water-soluble extract. HRS/J hairless

mice in experimental group 1 were exposed to UV-B radiation and were

treated with Solanum incanum L. solution containing the water-soluble

extract. HRS/J hairless mice in experimental group 2 were exposed to UV-B

25 radiation and were treated with Solanum incanum L. gel containing the

water-soluble extract. “#” indicates p<0.05 between experimental group 1 and

pathological control group. “##” indicates p<0.01 between experimental



- 10 - which this invention belongs. One skilled in the art will recognize
Jrany met hods and materials simlar or equivalent to those described herein,
whi ch coul d be used in the practice of this invention. Indeed, this
invention is in no way limted to the-gethods and materials described. For
clarity, the follow ng 5definitions are used herein. The present

I nvention provides a pharmaceutical conposition for preventing and treating

i nfl ammati on, whjch jincludes a water-sol uble extract fr a pl ant of
Sol anum gerfl8UP Théndapatho 'Q?E‘IC@”HQ[ pr-c%ﬁﬁr incatgs 9%3291 56%%9”
sol amar gi ne_and _sol asonine, Preferably, the water-sqluble extract 10

conpri ses #&XPEENENR09YHA @Pdsﬁtéﬁlﬁgé%ahéoaﬁgﬁg@luﬁsgni indicates pﬁ%pmocess for

preparing the water-saluble extract has, been disclgsed in S 7,078,063 B2,
" nc! UdeReRen EPEOTIERIE SFass 2 and QB CaL CoEs STt mindisles of
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in st epl()(e)Water-squble extract. In experimental group 2, HRS/J hairless mice were
exposed to UV-B radiation and were treated with Solanum incanum L. gel
containing the water-soluble extract. “***” indicates p<0.001 between
experimental group 2 and pathological control group. “###” indicates p<0.001
between pathological control group and normal control group;
15 Figure 10 shows images of elastic fibers of dorsal skin tissue stained
with resorcin-fuchsin solution, Weigert's iron hematoxylin and van Gieson
solution. HRS/J hairless mice in pathological control group had photodamage
induced by UV-B radiation and were not treated with the water-soluble extract.
In experimental group 2, HRS/J hairless mice were exposed to UV-B
20 radiation and were treated with Solanum incanum L. gel containing the
water-soluble extract. Arrows indicate the locations of elastic fiber
denaturation;
Figure 11 shows average tumor number in HRS/J hairless mice ovér the
experimental period. HRS/J hairless mice were exposed to UV-B radiation
25 and were treated with AIROL vanishing cream in tretinoin group. In Solanum
incanum L. gel group, HRS/J hairless mice were exposed to UV-B radiation

and were treated with Solanum incanum L. gel containing the water-soluble



foll owed by addition of a suitable anount of water; and (g) obtaining a
supernatant fromthe resultant mxture of step (f), followed by drying the
supernatant, wherein the resultant dried product is able to be directly
dissolved in water to forma yellow sh9el ear and transparent 5aqueous

sol ution. Preferably, the water-soluble extract of a plant of Sol anum
genus has been obtained at least fromthe fruit, root, stemand | eaf of the
pl ant of Sol anum genus. The plant of Sol anum genus has been chopped in a
prelininarf”&?@glnent. In a preferred enbodi ment of this invention, the
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and Sol gnuim MaERRUNs & BraPLRINRE RARPILRRAL o biokd S MRt RY1 t he
wat er - sol ubl e extract Ts Balne om Sol'anum i ncanumL.. - 12 - I n

prel i m nary,SYBe! | AR Svef Mngl (ddeflfeidl2 ferSHO MRS ndifis ahige- P! ubl e
extract from Sol'anum genus can itnhhibit i nflammatory response Induced by
LPS. 1t has,ahsp ?eoﬁﬁ'&\‘;a‘??ﬁﬁtﬁﬁﬁ’p@ftéﬁm% Ldo%%éd%}/%/-‘ﬂ fdidtbnBaddduced

inflammati on are~treated e water-s e extract fromb5 Sol anum

genus, the GERS eREhRBIAT Wi 1hE: wetdleshighidl dxdiaer AR pdtirdint igfoul fRJPOT was

mar kedl y decreased, together wth an alleviation mast infiltration

and i nfl aMmRLiaEYs HASO WEPE exposed to UNEE fadiEfon BRH SvdrBMRIHe P Withr ARGIEs a
nmet hod for preventing and treating inflammation, conprising applying to a
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phar maceuti cal osition. The adminiStration route of the aforesaid

phar maceut i gate eRFPR {0l OU-B FAHARSHaly Wee Sreafete With Bo/&ImihGafsm Rut 1's not
limted to oral, topical and parenteral routes.
gel containing the water-soluble extract. “*" indicates p<0.05 between
tretinoin group and Solanum incanum L. gel group.
It is to be understood that, if any prior art publication is referred to herein,
20  such reference does not constitute an admission that the publication forms a
part of the common general knowledge in the art, in Taiwan or any other
country.
For the purpose of this specification, it will be clearly understood that the
word “ comprising” means “including but no limited to”, and that the words
25  ‘“comprises,” “contain” and variants thereof have a corresponding meaning.

Unless otherwise defined, all technical and scientific terms used herein

have the meaning commonly understood by a person skilled in the art to



The pharnmaceutical conposition provided by this invention can be 15
formylated into an oral dosage formusing technol ogy well known to a
skilled artisan. Exanples of the oral dosage forminclude, but are not
limted to: aseptic power, tablet, trd®he, |ozenge, pellet, capsule,
di spersi bl e powder or granule, solution, suspension, enulsion, syrup,
el.ixir, slurry, etc. The pharnmaceutical conposition of this
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- 13 - accept.ahle carrier,are within the expertise of those skilled in the
art. ‘gefB'ﬂb%“ﬁé‘é%HP?%QFr‘i}”-accept abl e carrier conprises one or nore

reagents ol Ul g Loty SO )b ACHIBMARNES: (BRARRIRe Bl or od

sal i ne (PBS), I on, "aqueous sol ution contairning 5

(r or axanpi WP, ind FpaAAY InpaPRRRIE dfn /SR o WBRIBc e BBt 0

oil, Soybeaﬁglﬂ'%‘olaﬁ{ &t éolggb%(:&{rfyst TﬂFaW{eﬁsélﬁBI‘é‘%l&ra%?.ﬁc&MBﬂQéQ%lea%ﬁ an

enbodi nent of this | hventi on, e sollvent 1S water armaceuti cal

compos: 1 0GR dhidargink riy 50180hIEN preferRtiy el AaBBIRH 'Atrach

sui tabl e dosage formfor topica mnistratiofi using tec ogy well known

oy oo > Ldrhfifled 185 Hobe-0M9L Bf LA and Wbidsanfig!l LM Led 1o,

external” prepa Ions, efrervesc suppositories, and the |ike.

In a prefe”eg @r&ggé @ansrepgﬂﬁggﬁ? WaENAIGRe diBcPRas %%ﬁbﬂi]isél@éedlﬁx

conposition o hi's 1T nvent ornmul ated into an external preparation in

a gel form gy ﬁgf‘@,ébg@gﬁ gﬁd%&géssm[qu“dwﬁ%tsg it_ with a base that is well

known and conmmonly used in the art. s invention, the suitable

base may in i r ; f f | b 1 ohol s,
ol yool - hydl Beapisn L olERl B o O B e io, 4 ety

waxes (such agpghahf iding B HHdit AYUBBYS solkiSS With A PHPEANE Bf 328! Ge dant s,
surfactants, absorption enhancers, stabilizing agents, gelling agents (such

as car bppol (r }9:44n adqicdueSaiionl i bBgais&d;| ul ose and car boxymet hyl cel | ul ose),
active agents, hunectants, odor absorbers, fragrances, pH adjusting agents,
chel ati ng aganidfustiffuhsipH €diSe 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 drying,
such that a dried product is obtained;
20 (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 formed in step (d) with a water/alcohol
solution having a predetermined water/alcohol ratio, such that a mixture
25 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),



25 occlusive agents, enollients, thickeners, solubilizing agents,
Jpenetration enhancers, anti-irritants, colorants and propellants etc. The
choi ce and anount .of these additives are within the expertise of those
skilled in the art. - 14 - The dagage and frequency of adm nistration
of this pharnmaceutical conposition may vary depending on the foll ow ng
factors: the severity of the disease to be treated, the route of

adm ni stration, and the weight, agﬁﬂeghysica condition and response of the

subj ect to befdlipwgfdy adeion aisq g Roust gEwplera@Rdge of the
pharmaceutical conposition for popical admnistration according to this

i nvention n‘ﬁ@oB@"l' SR, O’BHEGIF%\%LﬂWtQP'@r%H S@IQG(?)D EPCHQ?"%dtt?Wres per
day. The dosage .of this pharmaceutical co sition for oral administration
may be 1-30 ngm@ the guperpatank whsreinr ngg?ms‘?ﬂ'%%)dééﬁ Fsa\%g‘eftP t he

pl ant of Sol anum genus has pbeen 10, proven to al] eviate skin pat hol ogi cal
change i nduceg'r%t 15|§9Rﬁgul9eéﬁ’a$‘%ft Kﬁé‘?ﬁﬂ% apwg{l%‘ﬂgﬁa@@abr?’wlafrﬁﬁ&@'em ce. In
addition, it can effectjvely inprove skin elasticity and sol ar el astosis,
whi | e e nt ai ARHECYHSYURR- 1 et ai ni ng capacity at the same tine.
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obtained using the aforesaid process. These factors include the species of
the plant of Solanum genus and the part(s) of the plant used in the extracting
15 process, as well as the types of aicohol and base used. Therefore, a skilled
artisan can prepare a desired water-soluble extract by selecting suitable
species of the plant, in conjunction with appropriate operating conditions.
Preferably, the water-soluble extract is obtained from a plant of Solanum
genus selected from the group consisting of Solanum incanum L., Solanum
20  indicum, Solanum nigrum, 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 coccineu'm, Solanum unguiculatum, Solanum
25 robustum, Solanum anguivi, Solanum platanifolium and Solanum "

mammosum. In a preferred embodiment of this invention, the water-soluble

extract is obtained from Solanum incanum L..



freckl es, hypopi gnentation or hyperpignentation), conedone, cyst and skin
jpat hol ogi cal change. According to this invention, the adm nistration
route, dosage and.pharnaceutically acceptable carrier are simlar to those
used in the 5 pharnmaceutical conpositin for preventing and treating
inflanmation. In a preferred enbodi nent of the current invention, the
phar maceuti cal conposition is formulated into topical formfor
adm ni stration onto the skin. Due to prevention/protection of
cut aneous phot lodapratiminary t Repewmentss oinubtio e dataachaveonthayeh Heédiha t hat
t he wat er-sol ubl e extract can be 10 used as a cosnetic conponent to prepare
a cosneti c walgpselubleogxtract fromrRelaarst aenysean inhihinflammsatery rgsBoRs& osnet i ¢
conmposi tion with photoprotective effect;, which conprises the water-soluble
extract as indgead belPShdifkas alkothaes preventhan aftehbaifessimiemvithdd¥iect i ve"
indicates to block or alleviate 15 adverse clinical, histological and
i munol ogi daduesd dptiammationd apy treatedumithy the t watgrsiodible TadEeCt ofioBY t 5
i ncl ude acute reactions (such as erythema and_inflanmmtion) and chronic
ef f ect s 3( sudPlaagmeyesisodhe expeesaionk®iNE-KEhrGRrGdaNd INOS opcHkd éF$HE to thi s
invention, the cosnetic conpositions further conprise cosneticall
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accept abl e thajesl as markedly decieasede 8 Wi cﬁi‘@%@ﬁi%-%'ﬁéﬁtaeg'hri ng
technol ogy. = The acceptabl e adj uvant conpri ses one or nore reagents
i ncl udi ng’ sBfifratien agdinflammatenfesPeBfvat i ng agents, preservatives,
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products. provided by this invention comprises, but is not limited to oral, topical and
parenteral routes.
The pharmaceutical composition provided by this invention can be
15 formulated into an oral dosage form using technology well known to a skilled
artisan. Examples of the oral dosage form include, but are not limited to:
aseptic power, tablet, troche, lozenge, pellet, capsule, dispersible powder or
granule, solution, suspension, emulsion, syrup, elixir, slurry, etc.

The pharmaceutical composition of this invention can further include a

20 pharmaceutically acceptable carrier that is widely employed in
drug-manufacturing technology.

The pharmaceutically acceptable carrier comprises one or more
reagents, including: solvent, buffer, emulsifier, suspending agent,
decomposer, disintegrating agent, dispersing agent, binding agent, excipient,

25 stabilizing agent, chelating agent, preservative, wetting agent, lubricant,

diluent, absorption delaying agent, liposome, sweetening agent, flavoring

agent, coloring agent, etc. The choice and amount of the pharmaceutically



The cosnetic conposition of this invention can be used with the 5 foll ow ng
agents: whitening agents, humectants, bactericides, ultraviolet absorbers,
anti-acne agent, antipruritic, antihyperkeratolytic agents, antipsoriatic
agents, antiager, antiwinkle agents,- i seborrheic agents, self-tanning
agents and wound-healing agents. The choi ce and anount of these agents are
w.t hin the expertise of those skilled in the art. 10 Experi nental

Materials: 1. Preparatjons of water-soluble extract from Sqgl anum i ncanum L.
and Sol anurAGCRBIANEFArTes gre,within tﬁ%ﬁﬁa?'ﬁ'ﬁﬁé’?m%s 'I@rd-'ﬁgﬁ‘%ﬁﬁe extract:

The wat er-sol ub]l e extract from Sol an incanum L. was prepared based on the
procedur e discl B%eﬂﬁ?'ﬁ“%ﬁ'ﬁ?%y 1aqﬂeptlg$lq, 9?@',606§°’BQT'S%%e 1% i 2alMPre 15 500 ¢
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Fr eezenobi | BVEHa8, the,SQuentds waler o i'ed powder. 2 g of the dried powder was
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super nat an ecang mu Supetn ur centrifuged at 12,000
rpmfor 10 ggn so as to renove the precipitate. The resultant supenatant

. |W§r? ( P
was subjected’'to deconpress concentrating under reduced 10pressure at 55 C

to remove methgnol, fablouedniBbdlemhior! &7 | A0ehtRrPPiR) Thharmaceutical

15  composition of this invention is formulated into an external preparation in a
gel form by admixing the water-soluble extract with a base that is well known
and commonly used in the art.

In this invention, the suitable base may include one or more of the
following additives: water, alcohols, glycol, hydrocarbons (such as petroleum

20 jelly and white petrolatum), waxes (such as paraffin and yellow wax),
preserving agents, antioxidants, surfactants, absorption enhancers,
stabilizing agents, gelling agents (such as carbopol®974P, microcrystalline
cellulose and carboxymethylcellulose), active agents, humectants, odor
absorbers, fragrances, pH adjusting agents, chelating agents, emulsifiers,

25 occlusive agents, emollients, thickeners, solubilizing agents, penetration
enhancers, anti-irritants, colorants and propellants etc. The choice and

amount of these additives are within the expertise of those skilled in the art.



dried powder of the water-soluble extract. The wat er-sol ubl e extract was
di ssqlved in sterilized water to obtain a Sol anumincanum L. solution for
further use in experinents described below 2. Preparation of Sol anum
incanum L. gel containing the water-sddubl e 15extract: 4 g of

car bopol (r)974P, which was used as a gelling agent and is comercially
avai |l abl e from Lubri zol Advanced Materials, Inc., KY 40258, USA, was
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blot are ascﬁtghé% ‘photodamage on hairless mice. In addition, it can effectlvely
improve  skin elasticity and solar elastosis, while maintaining
moisture-retaining capacity at the same time.
Therefore, the present invention provides a pharmaceutical composition
15 for treating and/or preventing cutaneous photodamage, which comprises the
water-soluble extract from a plant of Solanum genus as described above.
The present invention also provides a method for preventing and treating
cutaneous photodamage, comprising applying to a subject in need of such
treatment the aforesaid water-soluble extract or the pharmaceutical
20  composition.
In this invention, the term “cutaneous photodamage” indicates skin
damage caused by exposure of skin to sunlight or UV light (especially, UV-B).
The cutaneous photodamage comprises, but is not limited to : thinning of the
skin, skin atrophy, decrease in collagen fiber and elastic fiber, elastosis, loss
25 of skin elasticity, dryness, wrinkle formation, inflammatory cell infiltration,
premature skin aging, vascular change (such as diffuse erythema,

ecchymosis, or telangiectasia), pigmentary change (such as lentigines,



a. Vertical
J15used for

blot method are listed in Table 1. 20d. Proteins were visualized by

el ectrophoresi s system (Hoefer SE600, GE Healthcare) were

SDS- PAGE anal ysis. b. Polyvinvylidene difluoride nenbrane (PVDF,
MITi pore) and sem -dry blotters (Hoefer TE70X, CE Heal thcare) were used
for protein transfer. c. Primary and -siscondary antibodi es used in western

chem | um nescence staining using | mobilonTM Western Chem | um nescent HRP

Substrate (
aut or adi ogr
1. Primary
protein Pri

ant i body( BDBI Oi\CI e ng ?a No.. 610203)
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Tabl e

%H secor%arié anti bodi es used in western bl ot anal ysi s Target
€Secondary anti body COX-2 Mbuseanti COX- 2nonocl onal

ccor this “invention,

the administration route, dosage and
pharmaceutically acceptable carrier are similar to those used in the
pharmaceutical composition for preventing and treating inflammation. In a
preferred embodiment of the current invention, the pharmaceutical
composition is formulated into topical form for administration onto the skin.

Due to prevention/protection of cutaneous photodamage of the
water-soluble extract, one can predict that the water-soluble extract can be
used as a cosmetic component to prepare a cosmetic composition.

Therefore, this invention provides a cosmetic composition with
photoprotective effect, which comprises the water-soluble extract as
described above.

In this invention, the term “photoprotective” indicates to block or alleviate
adverse clinical, histological and immunological effects caused by the sun or
ultraviolet. These effects include acute reactions (such as erythema and
inflammation) and chronic effects (such as elastosis and wrikinle formation).

According to this invention, the cosmetic compositions further comprise
cosmetically acceptable adjuvant that is widely employed in
cosmetic-manufacturing technology.

The acceptable adjuvant comprises one or more reagents including
solvent, gelling agent, activating agents, preservatives, antioxidants,
screening agent, chelating agent, surfactants, coloring agent, thickening
agent, filler, fragrance and odor absorbent. The choice and amount of these
additives are within the expertise of those skilled in the art.

The cosmetic composition provided by this invention can be prepared

using technology well known to a skilled artisan into the form of skincare,



Sheepant i nouse |1 gG horseradi shperoxi dase (HRP)anti body( Arersham Cat.
NA931) NF-KB Rabbit anti NF-k13 nonocl onal antibody (Abcam Cat. No.
Ab7970) Donkey antirabbitlgG HRP anti body (Amersham Cat.

Rabbit anti

10

15

20

25

No. NA934)

No.

i NOS

: I NOS pol ycl onal anti body «(1®&anta Cruz, Cat. No. Sc-651) Donkey
antirabbitlgG HRP anti body |3-actin Museanti 13-acti nnmonocl onal anti body
(Sigma, Cat. No. A5441) Sheep anti nouse |1 gG HRP anti body

haircare or makeup products. The form includes, but is not limited to,

aqueous solution, emulsion, gel, ointment, cream, mask, patch, powder,

aerosol, spray, lotion, sunblock and other body cleansing products.

The cosmetic composition of this invention can be used with the
following agents: whitening agents, humectants, bactericides, ultraviolet
absorbers, anti-acne agent, antipruritic, antihyperkeratolytic agents,
antipsoriatic agents, antiager, antiwrinkle agents, antiseborrheic agents,
self-tanning agents and wound-healing agents. The choice and amount of
these agents are within the expertise of those skilled in the art.
Experimental Materials:

1. Preparations of water-soluble extract from Solanum incanum L. and
Solanum incanum L. solution containing the water-soluble extract:
The water-soluble extract from Solanum incanum L. was prepared based

on the procedure disclosed in Example 1 of US 7,078,063 B2. Specifically,

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 by shaking at
room temperature for 12 hrs. A supernatant was obtained by centrifuging the
aqueous mixture, and 33% NH;OH basic solution was added thereto
dropwise to adjust the pH value of the supernatant to 9.0, and a precipitate
was formed. The precipitate was obtained by conducting centrifugation at

4,500 rpm (Beckman Coulter, Avanti J-25, JA-14 Rotor), and the residual

basic solution present therein was removed by washing the precipitate with

water, followed by centrifugation at 4,500 rpm. The precipitate thus obtained
was suspended in distilled water and subjected to Iyophilization (Virtis,

Freezemobile 12ES) to get 5 g of dried powder.

2 g of the dried powder was dissolved in 50 ml chloroform in reagent



GAPDH Mouseant i GAPDHnonocl onal anti body (Chem con, Cat. No. Mab374) Sheep
anti _mouse 1gG HRP antibody 2. Induction of inflammtion and phot odamage:
Dorsal skin of each of the HRS/J m ce was exposed to UV-B radiation 5 three
times a week for 14 weeks to induce infl-ammatory response and phot odamage.
The UV-B radi ation was carried out using BLX-312 ultraviolet crosslinker (B
10- LI NK, Vil ber Lourmat France), which is equi pped with 6x8W T-8M UV-B
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4,500 rpm or filtration. 70 ml of methanol:water solution (1:1) was added to
the supernatant and mixed well. The mixture obtained was centrifuged at
5 12,000 rpm for 10 min. The resultant supernatant was taken out, and 120 ml
distiled water was added thereto and shaken well. Meanwnhile, 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 decompress concentrating under reduced
10 pressure at 55° C to remove methanol, followed by lyophilization to obtain

dried powder of the water-soluble extract.
The water-soluble extract was dissolved in sterilized water to obtain a
Solanum incanum L. solution for further use in experiments described below.
2. Preparation of Solanum incanum L. gel containing the water-soluble

15 extract: 'v

4 g of carbopol®974P, which was used as a gelling agent and is
commercially available from Lubrizol Advanced Materials, Inc., KY 40258,
USA, was dissolved in 50g pure water, followed by sequentially adding 30g
propylene glycol and 7 g of the dried powder of the water-soluble extract
20 obtained from the section of “1. Preparations of water-soluble extract from
Solanum incanum L. and Solanum incanum L. solution containing the
water-soluble extract” under “Experimental Materials” and mixing well. The
mixture was heated in a heating vessel at a temperature of 50°C-60°C for 20
minutes, followed by cooling at room temperature. The cooled mixture was
25 added with trienthanolamine to adjust pH to 7.0£0.5. Subsequently, water

was added until the total weight of the mixture reached 100g, thereby

obtaining a gel contajning 7% (wiw) of the water-soluble extract (hereinafter



(mJ/ cn2) Dosage/wk (ml/cnR) Accunul ated dosage (mJ/cn2) 1 36 108 108 2 54
162 270 3 72 216 486

- 18 -

referred to as Solanum incanum L. gel).
3. Animal model
HRS/J hairless mice (6-8 weeks old, body weight 20-22g) were
purchased from Jackson Laboratory (Bar Harbor, USA). The mice were kept
5 in a room with 12 hr/12 hr light/dark cycle, temperatures of 21-22C, and
30-70% humidity. Diet and water were sufficient and accessible to the mice at
all times. All animal experiments were conducted according to Guide for the
Care and Use of Laboratory Animals of National Institute of Health (NIH).
General Methods:
10 1. Analysis of protein products:

Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)
and western blot were used for protein analysis in this invention. Apparatus
and reagents for SDS-PAGE and western blot are as follows:

a. Vertical electrophoresis system (Hoefer SE600, GE Healthcare) were
15 used for SDS-PAGE analysis.
b. PolwinW|idene difluoride membrane (PVDF, Millipore) and semi-dry
blotters (Hoefer TE70X, GE Healthcare) were used for protein transfer.
c. Primary and secondary antibodies used in western blot method are listed
in Table 1.
20 d. Proteins were visualized by chemiluminescence staining using
ImmobilonTM Western Chemiluminescent HRP Substrate (Millipore, Cat
No. WBKLS0500), foillowed by detection on autoradiography films
(Kodak Biomax, Kodak Cat. No. 1788207).
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4 90 270 765 5 108 324 1080 6 126 378 1458 7 144 432 1890

Table 1. Primary and secondary antibodies used in western blot analysis

Target

protein

Primary antibody

Secondary antibody

COX-2

Mouse anti COX-2 monocional

antibody (BD Bioscience, Cat. No.
610203)

Sheep anti mouse

IgG-horseradish ~ peroxidase
(HRP) antibody (Amersham,

Cat. No. NA931)

NF-kB

Rabbit anti NF-kB monoclonal antibody|

(Abcam, Cat. No. Ab7970)

Donkey anti rabbit IgG-HRP|
antibody (Amersham, Cat. No.

NAQ34)

iNOS

Rabbit anti INOS polyclonal antibody

(Santa Cruz, Cat. No. Sc-651)

Donkey anti rabbit IgG-HRP

antibody

B-actin

Mouse anti B-actin  monoclonal

antibody (Sigma, Cat. No. A5441)

Sheep anti mouse IgG-HRP

antibody

GAPDH

Mouse anti GAPDH monoclonal

antibody (Chemicon, Cat. No. Mab374)

Sheep anti mouse IgG-HRP

antibody

2. Induction of inflammation and photodamage:

Dorsal skin of each of the HRS/J mice was exposed to UV-B radiation

three times a week for 14 weeks to induce inflammatory response and

photodamage. The UV-B radiation was carried out using BLX-312 ultraviolet

crosslinker (BIO-LINK, Vilber Lourmat, France), which is equipped with 6x8W

T-8M UV-B lamp (312 nm).The single dosage of UV-B radiation for each

exposure, the UV-B dosage for one week (dosage/wk), and the cumulative

dosage

are listed in Table 2.
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Table 2.
Experimental
Single UV-B dosage Accumulated
time point Dosage/wk (mJicm?)
(mJicm?) dosage (mJ/cm?)
(wk)

1 36 108 108
2 54 162 270
3 72 216 486
4 90 270 765
5 108 324 1080
6 126 ' 378 1458
7 144 432 1890
8 162 486 2376
9 180 540 2916
10 216 594 3510
11 216 648 4158
12 216 648 4806
13 216 648 5454
14 216 648 6102

3. Tissue slice:
Tissues (harvested at room temperature) were fixed in 4%
5 paraforaldehyde in PBS for at least 12 hrs, followed by ethanol dehydration.
The dehydrated tissues were embedded in paraffin and sliced to obtain
longitudinal sections.
4, Statistical analysis:

Results are shown as mean + standard error mean (SEM). All statistical



12 216 648 4806 13 216 648 5454 14 216 648 6102 3. Tissue slice: Tissues
(harvyested at roomtenperature) were fixed in 4% 5 paraforal dehyde in PBS
for at least 12 hrs, followed by ethanol dehydration. The dehydrated

ti ssues were enbedded in paraffin and &liced to obtain |ongitudinal

secti ons.

data analyses were performed by Student's t-test (2-tailed). P<0.05 is
considered statistically significant.

Example 1: Evaluation of in vitro anti-inflammatory effect of the
water-soluble extract from Solanum incanum L.

5 Murine macrophage cell line RAW264.7 that was subjected to
lipopolysaccharides (LPS)-induced inflammation was used to determine the
anti-inflammatory effect of the water-soluble extract from Solanum incanum
L.

RAW264.7 cells (purchased from American Type Culture Collection,

10 ATCC, TIB-71) were seeded at a density of 1x10° cells/well (6-well plate) in

Dulbecco’s Modified Eagle’'s Medium (DMEM) (HyClone SH 30022.01, Logan,

Utah, USA) with 10% fetal bovine serum (FBS), 4mM L-glutamine and 4.5 g/L

glucose (without sodium pyruvate), and incubated in a 37°C, 5% CO;

incubator. The cells were divided into three groups: normal control group,

15  pathological control group and experimental groups (experimental groups 1,

2, 3,4, 5 and 6). After 72hrs of incubation, the pathological control group was

changed to be incubated in fresh DMEM medium containing 100ng/mL of

LPS (Escherichia coli serotype 0111:B4, Sigma), and the experimental

groups were incubated in fresh DMEM media containing 100ng/mL of LPS

20 and different concentrations of the water-soluble extracts obtained from the

section of “1. Preparations of water-soluble extract from Solanum incanum L.

and Solanum incanum L. solution containing the water-soluble extract” under

“Experimental Materials”. The concentrations of the water-soluble extracts for

experimental groups 1, 2, 3, 4, 5 and 6 were respectively 0.01, 0.05, 0.1, 0.5,

25 1 and 5 pg/mL. The normal control group was still incubated in DMEM with
10% FBS, 4mM L-glutamine and 4.5 g/L glucose (without sodium pyruvate).

After 24hrs of incubation (in a 37°C, 5% CO; incubator), the medium in



4. Statistical analysis: Results are shown as nean standard error nean
(SEM.. Al statistical -21 - data analyses were perforned by Student's
t-test (2-tailed). P<0.05 is considered statistically significant. Exanple
1: Evaluation of in vitro anti-inflamptory effect of the water-soluble
extract from Sol anum i ncanum L. 5Murine nmacrophage cell |ine RAW264. 7 t hat
was subjected to |ipopol ysaccharides (LPS)-induced inflamation was used to
determne the anti-inflammatory effect of the water-soluble extract from

Sol anum i nc@afImwe!l ragprMaved:fellowsd, iy, 2ddition, 8 18PpE EER Y5980t t ur e

Col | ection, 10 ATCC, TIB- wer e seeded at, a.densi of 1 6 cells/well
o el ol pbschaRed B R ERCRb G BIXEadPaobiiba GRl (NN (PecSahe. S
30022. 01, Logan, Utah, USA) with _10% fetal bovine serum (F . 4mM
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control gr diA9INGHN isg'aHLAE g Pu 5%‘:“?51t|ygh?u%e RUXUEEWRD (78R gﬁ‘gé)fféhps
(experi nent oups, 1, .2,.3,. 4 5 and 6). After 72hrs of incubation, the
ot hel oo oaf .o fimBiior g Thincarcd'c 3nd dus s patanf b CigoRi 35 SAOIBIRM meat um
cont ai ni ng 100él\glm_ ab LPS (Escherichia coil serotype 0111:B4, Sigma), and
the experi nefPRE O THIREr AR2%SeShcubated in fresh DVEM media cont ai ni ng
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i ncubation AL FRGHEDP EBXDBBldssidd MBI increased in the
pathological control group when compared to the normal control group, which
indicates a successful induction of inflammation by LPS in RAW264.7 cells. A
decreased expression of COX-2 was observed in experimental group 1-6
15 when compared to the pathological control group, and the decreased
expression is more obvious when a higher concentration of water-soluble
extract was added. These data demonstrate that the water-soluble extract
from Solanum incanum L. can inhibit LPS-induced inflammation in vitro, and
the effect of the water-soluble extract on anti-inflammatory response is
20 dose-dependent.
Example 2: Evaluation of the therapeutic effects of the Solanum
incanum L. solution and the Solanum incanum L. gel on hairless mice
with UV-B-induced inflammation
HRS/J hairless mice was randomly grouped into normal control group,
25  pathological control group and two experimental groups (i.e. experimental

group 1 and 2) (n=4/group). HRS/J hairless mice in normal contro! group did

not receive any UV-B radiation. The mice in pathological control group and



- 22 - each well was renoved foll owed by addition of 100pL T-PER reagent
(purchased fromPIERCE) and m xing to obtain a cell m xture. The cel

m xture was placed in a centrifugation tube and shaken for 5 mn foll owed
by cooling on ice for 30 mi n. Subsequédt-ly, the cell mxture was
centrifuged at 514,000 rpmfor 10 mn at 4C and a supernatant was coll ected
as a protein sanple for further anal yses. The resul tant protein sanple
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wat er - sol ubl e extract from Sol anum i ncanum L. an ol anum | ncanum L.

sol ution copicpiapAtRh SMSoMALRTINSAMURILE gBKESREINIng iR ateFXBRIDIETBRIAN”
Material s". These mce were adm nistered wth Sol anumincanum L. sol ution
once a (@ay under “Experimental Materials” was applied. The gel was applied once a day
(dosage: 10-20 mg of gel per cm2), 5 times a week, during a 14-wk period
and was observed for 60 wks. HRS/J hairless mice in normal control and
pathological control group were not treated with the Solanum incanum L.
solution nor the Solanum incanum L. gel.
20 After 6 wks of UV-B radiation, HRS-J hairless mice were analyzed for
Items A and B listed below. In addition, dorsal skin tissues were collected
using surgical scissors from the mice in normal control group, pathological
control group and experimental group 2 after the 60 wk experimental period.
These tissues were analyzed for Items C to E listed below.
25  A. Diagnosis of clinical signs:

HRS/J hairless mice were observed for any signs of inflammation, e.g.,

itching, redness, etc. after 6 wks of UV-B radiation.



10 (1500 ng/kg), 7 tinmes a week, during a 14-week (wk) period, and were
conti,nuously observed for 60 wks (i.e., 60 wk experinental period). On the
UV- B exposed dorsal skin of each of the HRS/J hairless mce in experinental
group 2, the SolanumincanumL. gel obl4i ned fromthe section of "2.
Preparation of Sol anumincanumL. gel containing the water-soluble extract™
15 under "Experinmental Materials" was applied. The gel was applied once a

day (d . 10-20 nm of gel .5 i k, duri 14- wk
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t o i mmunohi g GaB/TE 8dhtyoiSt @i N using primary antibody rabbit anti NF-KB

nonocl onal anti body and donkey anti rabbit 1gG
15 D. Immunohistochemistry stain of NF-kB

The skin tissues were sectioned into 6um thickness using the procedure
set forth in the section of “3. Tissue slice” under “General Methods”. The
tissue sections were subjected to immunohistochemistry stain using primary
antibody rabbit anti NF-kB monoclional antibody and donkey anti rabbit 1gG

20 antibody conjugated with biotin (DarkoCytomation). The stained tissues were
examined under an optical microscope (Olympus BX51, Japan) under 100 to
400X magnification, and was photographed using a digital camera (Olympus
DP50, Japan). |
E. Histochemistry stain of mast cells

25 The skin tissues were sectioned into 6um thickness using the procedure
set forth in the section of “3. Tissue slice” under “General Methods”. The

tissue sections were subjected to histochemistry stain with toluidine biue



20 anti body conjugated with biotin (DarkoCytonmation). The stained tissues
wer e .exam ned under an optical mcroscope (A ynpus BX51, Japan) under 100
to 400X magni fication, and was photographed using a digital canera (O ynpus
DP50, Japan). E. Histochenistry stainrn28f- mast cells 25The skin tissues were
sectioned into 6pmthickness using the procedure set forth in the section
of- "3. Tissue slice" under "Ceneral Methods". The tissue sections were
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suggest that Solanum incanum L. solution and Solanum incanum L. gel have
anti-inflammatory effects.

15  B. Analysis of transepidermal water loss (TEWL)
Figure 2 is a graph showing the results of TEWL of the dorsal skins of the
HRS/J hairless mice in normal control group, pathological group and
experimental groups 1 and 2. The HRS/J hairless mice from pathological
group showed an increased level of TEWL as compared to the normal control
20  group. This indicates that UV-B radiation induced TEWL in HRS/J hairless
mice and damaged the barrier function of stratum corneum. HRS/J hairless
mice from experimental groups 1 and 2 showed a marked decrease in TEWL
when compared to pathological control group. In all, these data suggest that
Solanum incanum L. solution and Solanum incanum L. gel can improve
25  stratum corneum damage and inflammation caused by UV-B radiation.

C. Western blot analysis of NF-kB, COX-2 and iNOS
Figure 3 is a western blot analysis of NF-xB, COX-2 and iNOS of dorsal



25 stratum conmeum damage and i nflammati on caused by UV-B radi ation. C

Western blot analysis of NF-KB, COX-2 and i NOS Figure 3 is a western bl ot

anal ysis of NF-KB, COX-2 and i NOS of dorsal - 26 - skin tissue fromHRS/J

hairless mce in normal control group,26pathol ogi cal group and experi nent al

group 2. The skin tissues fromthe pathol ogi cal control group showed an

i ncreased expression of NF-KB, COX-2 and i NOS as conpared to nornal control
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pathological control group showed an increased expression level in NF-kB as

compared to the normal control group, suggesting UV-B radiation induces
inflammatory response in the HRS/J hairless mice. When Solanum incanum

15 L. gel was applied to HRS/J hairless mice, as in experimental group 2, the
expression of NF-kB showed a significant decrease when compared to the
pathological control group. In all, these data suggest that Solanum incanum L.
gel of the present invention has anti-inflammatory effect.
E. Histochemistry stain of mast cells

20 Figure 5 shows a histochemistry stain of mast celis obtained from the
dorsal skin tissue of HRS/J hairless mice. As shown in Fig. 5, toluidine blue
staining revealed an extensive mast cell infiltration in dorsal skin tissue from
the pathological control group. This phenomenon was not visibly clear in the
normal contro! group. Apparently, mast cell infiltration was significantly

25 reduced in experimental group 2 as compared to the pathological control
group.

A comparison of mast cell number in each of normal control group,



- 27 - pathol ogical group and experinental group 2 is shown in Figure 6.
Exper.inental group 2 showed a significant decrease of nmast cell nunber when
conmpared to pathological control group. These data suggest that Sol anum
incanum L. gel can inprove the inflampatory effect induced by 5UV-B
radiation in HRS/J hairless mce. Exanple 3: Evaluation of the therapeutic
effects of the Sol anumincanum L. solution and the Sol anumincanum L. gel
on hairless mce with UV-B-induced phot odamage2 HRS/J hai.rl ess mge was
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group 1 was administered orally with Solanum incanum L. solution, in which
the solution was prepared as described in the section of “1. Preparations of
water-soluble extract from Solanum incanum L. and Solanum incanum L.
20  solution containing the water-soluble extract” under “Experimental Materials”.
These mice were administered with Solanum incanum L. solution once a day
(1500 mg/kg), 7 times a week, during a 14-week period, and was
continuously observed for 60 wks (i.e., 60 wk experimental period). In
experimental group 2, the Solanum incanum L. gel prepared according to the
25 section of “2. Preparation of Solanum incanum L. gel containing the

water-soluble extract” under “Experimental Materials” was applied to dorsal

skin of the mice subjected to UV-B radiation. The gel was applied once a day



A. Analysis of skin tunor formation 15Tunor nunber on the dorsal skin of
HRS/ 1 hairless mce from pathol ogi cal control and experinental groups 1 and
2 were observed by naked eyes. Tunor size was recorded using digital
caliper (Mtutoyo, NTD15P-6"CX). Data 28cr tunor nunber and vol unme are shown
as nean SEM (p<0.05 is statistically significant). 20B. Eval uation of skin
efasticity Skin elasticity was evaluated by referencing pinch testing
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A. Analysis of skin tumor formation
15 Tumor number on the dorsal skin of HRS/J hairless mice from pathological
control and experimental groups 1 and 2 were observed by naked eyes.
Tumor size was recorded using digital caliper (Mitutoyo, NTD15P-6"CX).
Data for tumor number and volume are shown as mean +SEM (p<0.05 is
statistically significant).
20  B. Evaluation of skin elasticity
Skin elasticity was evaluated by referencing pinch testing that is
mentioned in K. Tsukahara et al (2005), Biolo. Pharm. Bull., 28
(12):2302-2307. In brief, HRS/J hairless mice from normal control,
pathological control and experimental group 2 were placed on a platform.
25  The dorsal skin at the middle line of mouse body was pinched upward as

much as possible (without lifting the mouse) and then released. The recovery

time for the pinched skin to rebound to the original statue was measured.



B. Evaluation of skin elasticity Pinch testing was done after the 60 wk

exper.i nental period on HRS/J hairless mce fromnormal control,

pat hol ogi cal control and experinmental group 2. As shown in Figure 9,

pat hol ogi cal control group showed a 2329%ecreased elasticity conpared to the
normal control group since a longer recovery tine is required in the

pat hol ogi cal control group; suggesting UV-B exposure induces photodamage in
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experimental period is shown in Figure 8.
As shown in Figure 7 and 8, at 38 wk, the dorsal skin of the HSR/J
15  hairless mice from the pathological control group showed an acceleration of
tumor development. Conversely, a slower increase in tumor number and size
was observed in experimental groups 1 and 2 during the 60 wk experimental
period. These data suggest that Solanum incanum L. solution and Solanum
incanum L. gel can improve the photodamage caused by UV-B radiation and
20 alleviate skin pathologic change caused by photodamage.
B. Evaluation of skin elasticity
Pinch testing was done after the 60 wk experimental period on HRS/J
hairless mice from normal control, pathological control and experimental
group 2. As shown in Figure 9, pathological control group showed a
25 decreased elasticity compared to the normal control group since a longer
recovery time is required in the pathological control group; suggesting UV-B

exposure induces photodamage in HRS/J hairless mice. When Solanum



conventional active conponent for treating photodamage, topical dosage: 10
to 2Q ng of AIROL vani shing cream per cnR). The cream was applied once a -
31 - day, 5 tines.a week, for 14 weeks, and was continuously observed for
35 weeks (i.e., 35 week experinental -3@r-i od). The dorsal skin of HRS/J
hairl ess mce in Solanumincanum L. gel group was applied with the Sol anum
i rcanum L. gel obtained fronlthe section of "2. Preparation of Sol anum 5
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and the fibers remained long and intact. Data from these experiments
suggest that Solanum incanum L. gel of the present invention can alleviate
photodamage caused by UV-B exposure and improve solar elastosis.
In all, data from the above experiments support that the water-soluble
15 extract from Solanum incanum L. can prevent photodamage and improve
pathological changes on the skin caused by photodamage.
Example 4: Comparison of the effect of the Solanum incanum L. gel and
tretinoin on preventing UV-B-induced photodamage.
HRS/J hairless mice was randomly grouped into pathological control
20  group, tretinoin group and Solanum incanum L. gel group (n=5/group).
Induction of photodamage on HRS/J hairless mice from each group was
performed according to the section of “2. Induction of inflammation and
photodamage” under “General Methods”.
Starting from the initiation of UV-B radiation, HRS/J mice in tretinoin
25  group was applied with AIROL vanishing cream (contains 0.05% tretinoin, a
conventional active component for treating photodamage, topical dosage: 10

to 20 mg of AIROL vanishing cream per cm?). The cream was applied once a



- 32 - nunber. These data suggest that Sol anumincanum L. gel of the
present invention can nore effectively inprove photodamage caused by UV-B
when conpared to tretinoin group, and allevi ates pathol ogi cal changes of
the skin. (2) Evaluation of transdermedl water |oss (TEW) 5As shown in
Figure 12, dur i ng the 35 week experinmental period, TEW rate was |ower in
Sagl anum i ncanum L. gel group when conpared to pathological and tretinoin
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weeks during the 35 week experimental period based on the method
mentioned in Item A (Analysis of skin tumor formation) of Exampie 3. In

15 addition, HRS/J hairless mice from pathological control, tretinoin group, and
Solanum incanum L. gel group were subjected to analyses as mentioned in
Item B (Analysis of transepidermal water loss) of Example 2 and the following
Item A at 0 week and the end of 5, 10, 15, 20, 25, and 30 weeks during the 35
week experimental period.

20 A. Examination of water content in skin

Determination of water content in skin was examined by using an

evaporimeter (Tewameter TM 201R, Courage & Khazaka, Cologne,
Germany).
(1) Analysis of skin tumor formation

25 As shown in Fig. 11, at week 17, tretinoin group showed a dramatic
increase in average tumor number. Conversely, HRS/J hairless mice from

Solanum incanum L. gel group showed a slow increase in average tumor



5 as well as the references described therein, are hereby incorporated by
referrence in their entirety. In case of conflict, the present description,
i ncluding definitions, will prevail. Wil e the present invention has
been described in connection with what32are consi dered the nost practi cal
and preferred enbodinments, it is 10 understood that this invention is not
li-mted to the disclosed enbodi nents but is intended to cover various
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applied in Wleks during the 35 week experimental period, there was a statistically
significant difference in TEWL between the pathological control group and
10 So/anle incanum L. gel group (p<0.05). These data suggest that Solanum
incanum L. gel of the present invention can effectively alleviate photodamage
induced by UV-B radiation and improve damage on stratum corneum caused
by photodamage.
(3) Evaluation of water content in skin
15 Water content in the dorsal skin of HRS/J hairless mice from each group
(pathological control, tretinion and Solanum incanum L. gel groups) was
determined at various time points throughout the 35 week experimental
period. As shown in Fig. 13, the mice treated with Solanum incanum L. gel
had a higher skin water content when compared to pathological control group
20  and tretinion group. Specifically, at the end of 25 weeks, the mice treated with
Solanum incanum L. gel showed a statistically significant water content as
compared to the pathological group or tretinoin group. These data suggest
that Solanum incanum L. gel of this invention is more effective in alleviating
photodamage caused by UV-B and improve skin water loss than tretinion
25 treatment.

In all, the water-soluble extract of this invention has been proven to

exhibit prevention of photodamage, improvement of pathological changes



oral dosage form 5. The pharmaceutical conposition of claim1, which
is applied in a topical dosage form 6. A cosnetic conposition,
conprising a water-soluble extract from 20a plant of Sol anum genus, said
wat er - sol ubl e extract conprising at |-88st 60% of sol amargi ne and

sol asoni ne. 7. The cosnetic conposition of claim®6, wherein said

wdt er - sol ubl e ext ract corrpri ses at | east 60% 90% of sol amar gi ne and

sol asoni ne. he cosnetic gﬁom tion further conprising
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conpositi Onlnchl%lg derpn%ions w(ilhprle\s/anappl ied in a topical dosage form

While the present invention has been described in connection with what

are considered the most practical and preferred embodiments, it is

10  understood that this invention is not limited to the disclosed embodiments but
is intended to cover various arrangements included within the spirit and

scope of the broadest interpretation and equivalent arrangements.
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WHAT IS CLAIMED 1S:

1. A pharmaceutical composition for preventing and treating
cutaneous photodamage, comprising a water-soluble extract from a
plant of Solanum genus, said water-soluble extract comprising at least
60% of solamargine and solasonine.

2. The pharmaceutical composition of claim 1, wherein said
water-soluble extract comprises at least 60%-90% of solamargine and
solasonine.

3. The pharmaceutical composition of claim 1, wherein said
cutaneous photodamage comprises one of the following symptoms:
thinning of the skin, skin atrophy, decrease in collagen fiber and elastic
fiber, elastosis, loss of skin elasticity, dryness, wrinkle formation,
inflammatory cells infiltration, premature skin aging, vascular change,
pigmentary change, comedone, cyst and skin pathologic change.

4. The pharmaceutical composition of claim 1, which is applied in an
oral dosage form.

5. The pharmaceutical compaosition of claim 1, which is applied in a
topical dosage form.

6. A cosmetic composition, comprising a water-soluble extract from
a plant of Solanum genus, said water-soluble extract comprising at ieast
60% of solamargine and solasonine.

7. The cosmetic composition of claim 6, wherein said water-soluble
extract comprises at least 60%-90% of solamargine and solasonine.

8. The cosmetic composition of claim 6, further comprising a
cosmetically acceptable adjuvant selected from the group consisting of
solvent, gelling agents, activating agents, preservatives, antioxidants,

screening agents, chelating agents, surfactants, coloring agents,
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thickening agents, fillers, fragrance and odor absorbent.

9. A pharmaceutical composition for preventing and treating
inflammation, comprising a water-soluble extract from .a plant of
Solanum genus, said water-soluble extract comprising at least 60% of
solamargine and solasonine.

10. The pharmaceutical composition of claim 9, wherein said
water-soluble extract comprises at ieast 60%-90% of solamargine and
solasonine.

11. The pharmaceutical composition of claim 9, which is applied in
an oral dosage form.

12. The pharmaceutical composition of claim 9, which is applied in a

topical dosage form.



