DESCRI PTI ON BCL-2 PROTEI N EXPRESSI NG AGENT, APCPTCOSI S | NHI BI TI NG AGENT AND
AGENT FOR PREVENTI NG ULTRAVI CLET DNA DAMAGE OF EPI DERVAL CELL TECHNI CAL

FI ELD [0001] The present invention relates to a BCL-2 protein expressing
agent, an apoptosis inhibiting agent, and an agent for preventing the
ultraviolet DNA damage of an epidermal cell, in a cell of the skin or the

| i ke. BACKGROUND ART [0002] dycyrrhiza (licorice) which is well known as a
crude drug is used for a drug or § terial of sweetener, and is

al so used as an ingredient of sd?ﬁ Qfﬁkﬁﬁ preparation such as a cosnetic.

In addition, it i r I i.za obtai ned
by extracti oﬁ%?}éﬁﬁﬁﬁﬁﬁﬁa@@%ﬁ@g@@f@ﬁ &bﬁﬁbﬁ‘ﬁ{ﬁ &%ﬁéﬁﬁﬂ al cohol
solution has the action of érom)ti né;Nt he production of collagen of skin

{1 br obl astIENGOAND BEENTSFOR PV ENSINC S FRAYEOBET BNA PAMAGE t he
production of fibrous collagen'in derms to retain the skin tension, and
prevents aging of skin by retQ MNPERMACORELr et ai ni ng mechani sm by

col l agen (Patent Docunent 1). [0004] 1 In addition, it is also known that
the glycyrrhiza extract inhibits the production of nelanin generated by
ultraviolet damage in the skin, and pronotes the excretion of nelanin, and

as the gl yg\THRIZAISKIEBDL, @ skin
[0001)]
The present invention relates to a BCL-2 protein expressing agent,
an apoptosis inhibiting agent, and an agent for preventing the ultraviolet

DNA damage of an epidermal cell, in a cell of the skin or the like.

BACKGROUND ART
[0002]

Glycyrrhiza (licorice) which is well known as a crude drug is used for
a drug or as a raw material of sweetener, and is also used as an ingredient of
skin external preparation such as a cosmetic, In addition, it is known that
an extract of a leaf of glycyrrhiza obtained by extraction with aqueous
solvents such as water and an aqueous alcohol solution has the action of
promoting the production of collagen of skin fibroblasts.

[0003]

By this action, the glycyrrhiza extract promotes the production of
fibrous collagen in dermis to retain the skin tension, and prevents aging of
skin by retaining a moisture retaining mechanism by collagen (Patent
Document 1).

[0004]



cosnetic obtained by extracting the root and rhizonme of glycyrrhiza by
water, filtering the extract, using the water-insoluble water extraction
residue collected as a raw material, and using the ethanol extraction
product as an active ingredient is known (Patent Docunent 2). [0005]
Further, as the prior art by the present inventors, a whitening skin
external preparation in which the purity of a whitening ingredi ent contained

in glycyrrhiza is i .eased b rification, particularly whifenin

ngred ent s ot hdp adiifioR; s Aad khawn Hat S elrostize fttactiabiits thaye
whitening effect i§ enhanced by the action _other than the_tyrosinase

i nhi bi t or PRAREGPR ¢ m@anﬁbwemaa%%ﬁy uiirayialat Hesn.agpoe SEBARA | e,
apoptosis regarding skin or other cell death is a life phenonmenon which
becones a nratswes the exerationtof mélanisecmsdas thaglynyoghiecssedraatha skympt om of a
di sease, unlike necrosis, as is referred to as programmed cell death. For
t hi s r eas@psmeticebbmingddyf extradiing thegoapopd osizenacefaipenirhikaby adewli sease
has been denmanded, and the devel opnment of nedi canents has been conduct ed.

[0007] ForfilexanphRe ekiract, hh tho ¥Mtet-fddolWbRWHDE Sltrdctich tédiadbated with
radiation in treatment of a cancerous di sease, or when the skinis

et S L SR ARSI, ST R RSl Y,
et LSRR RBRE AR, PR PRl fobbafiel 5Ll of o, sease ssue
[0005]
Further, as the prior art by the present inventors, a whitening skin
external preparation in which the purity of a whitening ingredient contained
in glycyrrhiza is increased by purification, particularly whitening
ingredients other than liquiritin are carefully selected, that is, the whitening
effect is enhanced by the action other than the tyrosinase inhibitory activity
i1s known (Patent Document 3).
[0006]
Meanwhile, apoptosis regarding skin or other cell death is a life
phenomenon which becomes a cause for a variety of diseases, and progresses
the symptom of a disease, unlike necrosis, as is referred to as programmed
cell death. For this reason, a technique for adjusting apoptosis
accompanied with a disease has been demanded, and the development of
medicaments has been conducted.
[0007]
For example, it is well known that when the skin is irradiated with
radiation in treatment of a cancerous disease, or when the skin is irradiated

with intense sunlight containing ultraviolet-rays routinely, apoptosis is also



routine strategy for preventing ultraviolet-rays, the devel opnment of an
apoptosis inhibiting agent has been progressed. [0009] Exanpl es of genes

i nhi biting apoptosis include BCL-xL, BCL-2, BCL-w and |IAP. Anong them the
BCL-2 gene is in chronosone 18¢g21.3, and is naned as BCL" after initially
found follicular |ynphoma (B cell |ynphoma/leukem a), and an about 26 kD
protein encoded by this gene is referred to as "BCL-2 protein". [0010] The

BCL- 2 prot.eijn.l s:.ex ) fin a cytoplasm (including the periphery of
nucl ear rr:elﬁggg%%?aﬁ{s&%}agggﬂt on the outer nenbrane surface of mtochondria

in a nornqb Bgil, and acts as an apoptosis inhibiting factor and,
parti cul ar 9, he protein is seen not only in the case of abnormality such

as a tunor cell,_ but_also_in the nerve system, intestine coS and_ an
epi der mal base [Hpee if nﬁsbglwae%hate@auch[wmswﬁéag@rnzalg@nﬁeaniﬂae g&he
essential for maintaining a pignent stem cell, and it is known that

whi t eni ng offa diseaseotissescaiube tiohibitedd aff srrves Tindhe therapensgicpiffpetor ist em cel |
of follicle is grown together with a matured pignment cell producing

mel ani n, howeirerstraegefor poeventiiy ekpaviohatniagt, tlesdételopimegt af ad

BCL- 2-deficient nouse, the BCL-2 gene is essential for existence at an

i nstant whgpisdiad noibdshe la9eAt haSBebh RoBidsliedvi @ devel opment enters the
dor mant statg as a pi gma%t(ggtem cell. IDIqetgiims known that, in the BCL-2

gene- defi ghgps) nouse, the enhancenent of apoptosis in a variety of tissues
such as nerve ]system _

Examples of genes inhibiting apoptosis include BCL-xL, BCL-2,
BCL-w and IAP.

Among them, the BCL-2 gene is in chromosome 18¢21.3, and is
named as “BCL” after initially found follicular lymphoma (B cell
lymphoma/leukemia), and an about 26 kD protein encoded by this gene is
referred to as “BCL-2 protein”.

[0010]

The BCL-2 protein is expressed in a cytoplasm (including the
periphery of nuclear membrane), is present on the outer membrane surface
of mitochondra in a normal cell, and acts as an apoptosis inhibiting factor
and, particularly, the protein is seen not only in the case of abnormality such
as a tumor cell, but also in the nerve system, intestine mucosa, and an
epidermal base layer in a normal cell.

[0011]

The BCL-2 gene is a gene essential for maintaining a pigment stem
cell, and it is known that whitening of hair occurs due to its defect. That is,
the pigment stem cell of follicle is grown together with a matured pigment

cell producing melanin, however, according to an experimental result using a



| ynphocyte and small intestine and a synptom such as renal failure,

i ncl udi ng whitening of body hair due to apoptosis of nel anocyte are seen,
and it is know that the BCL-2 function is inportant for naintaining these
tissues and cells (Patent Document 4). BCL-2 is normally expressed in many
ti ssues of the body, and plays a physiological role for maintaining the
existence of along life cell therein. It 1is known that, as a type of a
cell, existence of which is regulated by BCL-2,, .there are "nmenory" forned
during i '-gadefmgnfamuae,s&h@%@m ZRRE dnesseatiplder eRstE At IVe cel |
present in |ynphocyte, brain, nuscle and many types of neurons in

per i pher ainstant evhvoninedanobigstt loealizattiri amidie vi lowast entensdhve skin, and
the inside of stonmach intestine tract (Patent Docunent 5). [0012] Patent

Docurment  HormEndsbine2000pifido8sigaz eélle (claim 1) Patent Docunment 2 JP-A No.
10- 194959 (paragraph 0005, paragraph 0014) Patent Docunent 3: JP-A No.

2006- 028157 gazgf fs&AR#h *BLERA tﬁ@@@L-f@éﬁ@He@é&‘éH%us@ tH&- A No.
2002- 080382 gazette Patent Docunment 5: JP-A No. 2003-176236 gazette

D! CLCBLRE, . T WENTh Mo ERGRLAVRGTR B SORVER AN THEENTLON 4 [0013]

However, regardi property or “eXpressing éin or the

property of inhibiting apgptosis, there is no finding asspciated with the
P or enent PonEHO s T HASd Retie AT ARy DGR 2 deBAT Halikg: ng
preventing action known in_ Patent Docunents 1 to 3 are due to the action of
pr onot i nglRArimewhitesdng of badwuhain dwe to epeptorss eirmalanosHteerTeosredn a i ve

cell unlike the action exerted by anti-apoptosis due to the expression of
and it is know that the BCL-2 function is important for maintaining these

tissues and cells (Patent Document 4).

BCL-2 is normally expressed in many tissues of the body, and plays a
physiclogical role for maintaining the existence of a long life cell therein. It
is known that, as a type of a cell, existence of which is regulated by BCL-2,
there are “memory” formed during immunization, and a stem cell which
becomes an absorptive cell present in lymphocyte, brain, muscle and many
types of neurons in peripheral nerve controlling the function of organs, bone
marrow, skin, and the inside of stomach intestine tract (Patent Document 5).
[0012]

Patent Document 1: JP-A No.2000-191498 gazette (claim 1)

Patent Document 2 JP-A No. 10-194959 (paragraph 0005, paragraph 0014)
Patent Document 3: JP-A No. 2006-028157 gazette (paragraph 0016)
Patent Document 4: JP-A No. 2002-080382 gazette

Patent Document 5: JP-A No. 2003-176236 gazette

DICLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION



BCL-2 protein (hereinafter, abbreviated as expression of BCL-2, or BCL-2
expression in sone cases). [0014] As described above, the techni que of
utilizing an aqueous solvent extract of glycyrrhiza has a problemthat the
property of expressing the BCL-2 protein and the inhibition of abnorm
apoptosis of an epidermal cell damaged with ultraviolet-rays or the |ike
has not been technically established. [0015] Then, an object of the present
invention is to provide a BCL-2 protein expressing agent, an apoptosis

i nhi biti ng0@b&nt, and an agent for preventing the ultraviolet DNA damage of
an epidermal cell, which solves the aforenentioned problens, enhances the

expressi on of tmﬁ@erzrégmﬂmgﬂobﬁheaprmkty off extpressingi thiei BCLS2 ppstpirosi s of a
cell having a DNA directly or indirectly damaged with ultraviolet-rays or

the Iike, o?@ﬁ@%@ﬁeﬁt?%f‘iﬁm&ﬁng%bﬁfds’i% th@f&i%eﬁd ﬁn&fn@a%'ciate&%ﬂtl@%h@dded to
a variety of drugs, and can be expecte be w de y applied. 5 SOLUTION TO

THE PRCBL T 0] t03| s

i nhibiting agg[r’él&}&%e g@ gxrqglsen fi«%\@/{én Wﬁ%‘g@fe een c%ﬁ%r%g p

resent inventors findi ed on eri od degscri bed
oter and TeREertiag aePot idhiman it PafeRtraseoBnt Fhae, “giPrb’PF

epi dermal cel | (PCNAf t he expression_of BCL-2, and the roperti

i nhi bi ti n@rapesingseal agenagrodup la@ramm@ébltl@@eil%w tioposya livevel y, and

the agent alleviates the DNA danmage of an epidermal cell due to ultraviol et
exposur e &al unibretheeactistveserted by anti-apoptosis due to the expression of

BCL-2 protein (hereinafter, abbreviated as expression of BCL-2, or BCL-2
expression in some cases).
[0014]

As described above, the technique of utilizing an aqueous solvent
extract of glycyrrhiza has a problem that the property of expressing the
BCL-2 protein and the inhibition of abnormal apoptosis of an epidermal cell
damaged with ultraviclet-rays or the like has not been technically
established.

[0015]

Then, an object of the present invention is to provide a BCL-2 protein
expressing agent, an apoptosis inhibiting agent, and an agent for preventing
the ultraviolet DNA damage of an epidermal cell, which solves the
aforementioned problems, enhances the expression of the BCL-2 protein of a
cell, further, inhibits apoptosis of a cell having a DNA directly or indirectly
damaged with ultraviolet-rays or the like, enhances the tissue restoring
property of a cell, can be added to a variety of drugs, and can be expected to

be widely applied.



not abnormally or adversely affect a normal skin cell. [0017] That is, in
the present invention, the aforenentioned problens were "solved by adopting
a BCL-2 protein expressing agent, an apoptosis inhibiting agent, or an
agent for preventing the ultraviolet DNA damage of an epidermal cell,
containing a water and et hanol -sol ubl e glycyrrhiza extract as an active
ingredient. [0018] The glycyrrhiza extract adopted as an active ingredient

in the pr i i i s and safe to a normal epidermal cell,
that is, ﬁﬁ%@wg{%h’%ﬁ%{sﬁ;ﬁﬁéect the cell proliferating ability and
apoptosis in a normal epidermal cell and, even when added to a cosnetic or
the |ike, [8888] not remarkably affect the action of inhibiting apoptosis to
a nornmal epidermal cell. That is, by the previous nmethod of using a
cosnetic, glycyrThHi BEwAprotedh expréssthy ageeidand apoptdsiinhibitdng agupt essi ng
agent, an apoptosis 6 inhibiting agent, or an agent for preventing the

ul travi ol eff tBhressRAAvEhtioA hatRiHRLEmsIetdd b?'ﬁ. e phesaftlihoBnidigr eof was not
assuredly exerted. [0019] Meanwhile, for a cell in which a damage was caused

in a DNA %oﬁ'égi WEI?% Iﬁ%%éfg g@%baéoﬂ;;%t@'m&ﬂﬁdl%r;r%dp&é&ﬁb%d%%eﬁdF!?er agent,

t he apoptosis e agent tor preventing an u avi ol et
DNA danage,  si.gn ficantl rolifepnates an epidersal cell to r a
Cssue. oxsrabg tattBEr i re LR s GRlce T o ermad skf TPCAGNT
inhibits formation.of hym n i mer which.damages a DNA, The property of
prevent i Ang? Pr?épmﬁl%ﬁrg&%é %ﬂgéﬁ?@@ﬂ%ty@glugh]i ting apoptosis of an

epidermal cell are recognized, respectively, and the agent alleviates the DNA
damage of an epidermal cell due to ultraviolet exposure and, moreover, does
not abnormally or adversely affect a normal skin cell.

[0017]

That is, in the present invention, the aforementioned problems were
solved by adopting a BCL-2 protein expressing agent, an apoptosis inhibiting
agent, or an agent for preventing the ultraviolet DNA damage of an
epidermal cell, containing a water and ethanol-scluble glyeyrrhiza extract as
an active ingredient. .

[0018]

The glycyrrhiza extract adopted as an active ingredient in the
present invention 1s harmless and safe to a normal epidermal cell, that is,
does not significantly affect the cell proliferating ability and apoptosis in a
normal epidermal cell and, even when added to a cosmetic or the like, does
not remarkably affect the action of inhibiting apoptosis to a normal
epidermal cell.

That is, by the previous method of using a cosmetic, glycyrrhiza was

not actively used as a BCL-2 protein expressing agent, an apoptosis



al so clear by the fact that the appearance of a T-T diner positive cell is
significantly nore reduced in a treatnent group than in a non-treatnent
group, as shown in Table 3 described later. [0020] Such a BCL-2 protein
expressing agent, an apoptosis inhibiting agent or an agent for preventing
a DNA damage is effective for an epidermal cell, prevents the DNA danage of
an epidermal cell, expresses the BCL-2 protein, and inhibits apoptosis.

[ 0021] As .descr.i bed above, it is,believed that, accordi t he BCL-2
protein é&bﬁ@@ggr@@eagéman ageRhiorguererigng tﬁe Mﬁm@%m&ama&e ts such
that the BCL-2 gene is supplied at a termnecessary for existence of a

pi gnent stagnepidermaheell, aem;{) the aetivn thenebfiwian riot assurlE@xeytedni nt ai ni ng a

pi gnent stemcell in an epidernmal cell, and physiol ogical whitening of hair
acconpani ¢0018)t h agi ng can be prevented. 7 In addition, the BCL-2 protein
expressing agent of the present invention can be used by various

formul ations i nMéHBkhilaPfoe wed@n Wwhicll & da8itgeeab¥aliba] xRN lpp of the
protein through the BCL-2 gene in various tissues and cells of human and

iRl . - ) n b

o e 2180804y, 90O PHRORCARNSHE et R Aol oo be

t I 2r, hi-f.e of i et | | s ji.ncl udi . st | . health

i ot oot ee YRS bhaRhor SR B B A bl o e
formul ati ons.. ADVANTA érO: THE I%N‘I’I %0022 Since the Pr esent

i nventi onSilgstcmﬂyzﬂr% ates Ak pPrkermp) cslldpregfiore a tissue, expresses

BCL-2 which is an apoptosis inhibiting factor, and inhibits formation of a
thymine dimer which damages a DNA.

The property of preventing the DNA damage of an epidermal cell is
also clear by the fact that the appearance of a T-T dimer positive cell is
significantly more reduced in a treatment group than in a non-treatment
group, as shown in Table 3 described later.

[0020]

Such a BCL-2 protein expressing agent, an apoptosis inhibiting
agent or an agent for preventing a DNA damage is effective for an epidermal
cell, prevents the DNA damage of an epidermal cell, expresses the BCL-2
protein, and inhibits apoptosis.

[0021]

As described above, it is believed that, according to the BCL-2 protein
expressing agent for the skin to a pigment stem cell, it acts such that the
BCL-2 gene is supplied at a term necessary for existence of a pigment stem
cell and, as a result, melanin is produced by maintaining a pigment stem cell
in an epidermal cell, and physiological whitening of hair accompanied with

aging can be prevented.



an apoptosis inhibiting agent containing a water and ethanol -sol ubl e
glycyrrhiza extract as an active ingredient, there is an advantage that the
agent becones a BCL-2 protein expressing agent, an apoptosis inhibiting
agent or an agent for preventing the ultraviolet DNA damage of an epidernmal
cell, which inhibits apoptosis of a cell having a DNA which is directly or
indirectly danmaged with ultraviolet-rays or the |like, enhances the tissue

restoring property pf...a cgll ng is, added to.variou rugs, and can be
expect eat b bo wrenftidppfie BT iR hroRins Beptbol i ies Bt o oosi ng
agent of the present _ invention alsq has an advanfage that it also has the
ef fect of 1BV%‘PB%iCﬁ§b&1Fﬁieldng yarigus sopppylations Ingvhh ppFevementdscel |, and
has the effect of inproving health depending on_|ocalization of such a

cel | . 8 BESTogviinEl borhearpyesNE O th-pratrirEdmoorh thed3GL-Tgenglycyrr hi za
used in the present invention is a crude drug obtained by drying

gl ycyrr hi aarwhiscissuesarpbgslld dfifacmansamednivadl, phdnthe spreadded i n Spai n,

Si beria and China to enhance the storage property, and the plant is a plant

or its rel@hedalSPEFIRS grapbitibtsiictl BNtiif bon B pted (3, YoVétdthgR, Uigde! ensi s
Fi scher org%Gl yE(l:yrrhi zaﬂgl gbra 1 var. gllandﬂl i 1%1:3 REG Et HE%&D. Agdmat erial

obt ai ned ] 3 | i . , r i SO
OBt a1 neq Bclbly, ABKGYRERDH fhioBE BLEGRANK AR (o PRINRE IR EpAARRAC Bho0 |
them v t b G ShATRIEE s sk P, BBARR mafitehahBl opRenc iR oREReBY s FRE 5" 1
extraction,mater.i.al. of an.active i redient. Safety of a ener al

gl yeyr r hi K1 apdAair ghd gthes ¥AFops Tippmlatoss, [ oo§4] °

ADVANTAGES OF THE INVENTION
[0022]

Since the present invention is a BCL-2 protein expressing agent or
an apoptosis inhibiting agent containing a water and ethanol-soluble
glycyrrhiza extract as an active ingredient, there is an advantage that the
agent becomes a BCL-2 protein expressing agent, an apoptosis inhibiting
agent or an agent for preventing the ultravioclet DNA damage of an
epidermal cell, which inhibits apoptosis of a cell having a DNA which is
directly or indirectly damaged with ultraviolet-rays or the like, enhances the
tissue restoring property of a cell, and is added to various drugs, and can be
expected to be widely applied.

In addition, the BCL-2 protein expressing agent of the present
invention also has an advantage that it also has the effect of prolonging a life
of a somatic cell other than a skin cell, and has the effect of improving health

depending on localization of such a cell.



A sol vent used for extracting the active ingredient in the present

invention is water (which may be any of neutral, mldly acidic or mldly

al kaline), or an aqueous extraction solvent in which water is used as a main
conponent, and ot her solvents (which may be organic solvents) are
appropriately added thereto, which is an aqueous solution containing al cohol
may be adopted. Exanples of the al cohol include well-known al cohol solvents

such as o x <k - .. In addition, active

i ngredi eMMQ@HWWﬁ@g@@WM@QJW@N uble in water and

et hanol (ethyl alcohol). [0025] It is preferable that extraction operation
w th such ?ﬁqueous 9 solvent is perforned in the state of warm water or
hot water in order to enhance extraction efficiency. Wen extraction
operation is pelThergledrahizapased outher preseod Grvemtivngisex crydeedwrsmbl y 100 to
130C, ingredients effective for BCL-2 protein expression, apoptosis

i nhi bi ti opbtyinpd &yahtyiwn gbfcytidza which\s aleipiDbidacnroaecdicabplaepi der nal cel |
are efficiently extracted. [0026] It is preferable that, in an extraction
step, an gxddceld iHOSpHinORiberia bhllCHied 16 ddhareana ot  Splrys andt i ve

carbon, of is subjected to solid |liquid separation utilizing & difference
i n specifi i | 4 gu e+ i nce in
settling II“:%?.? g[%#elts%ﬁo}p%h\gﬁg\%%aggér%ﬁg?esaﬁ%éhgﬁ l}glrel;flﬁc?f Sr“fée:?let 0 renove

R T M RO AT I AT B A R
my be usgdcand ol preferaple that the s obtained tranggarent i quid

root or a rhizome (also referred to as creeping stem or stolon) of the plant

with the skin or with the cork skin removed, into a powder, or a material

obtained by extracting them with water or ethanol or other aqueous solvents

can be used as an extraction material of an active ingredient. Safety of a

general glycyrrhiza extract to the skin is well known.

[0024]

A solvent used for extracting the active ingredient in the present

invention is water (which may be any of neutral, mildly acidic or mildly

alkaline), or an aqueous extraction solvent in which water is used as a main

component, and other solvents (which may be organic solvents) are

appropriately added thereto, which is an aqueous solution containing alcohol

may be adopted. Examples of the alechol include well-known alcohol

solvents such as methanol, ethanol, isopropanol and t-butanol. In addition,

active ingredients extracted with these solvents are all soluble in water and

ethanol (ethyl alcohol).

[0025]

It is preferable that extraction operation with such an aqueous



diluted again with water or ethanol, insolubles generated by concentration
are separated and renoved by filtration, thereby, purification is nmade to be
nore conpl ete. Exanpl es of the adsorbent include synthetic adsorbents
(organi c adsorbents) in addition to inorganic adsorbents conprised of a
porous material such as active carbon. [0028] Exanples of the inorganic
adsorbents include netal oxides, netal reduced products, and netal

hydr oxi des such .as tive .alumna, silica gel, nd tifani um.oxide, clay
e al s SOPLS peRBoEURA datectvagt Shter ot i GaE il ner ol 2
havi ng the ¢l eavage prpper%y,such ﬁ@ldiatonaceous 10.earth ?nd tglc. [ 0029]
Active car@g}?m@ extractigaeffigioneyy ULPHTRGIOR PPREATICR 1S Peipraed @t
selecting the material quality thereof, and active carbon using charcoal,
banboo andazsiciastel )0 orémgh%m préfarablyad) o3 &G, iin gretignist effentbrebi ng
suspendi ng substances conprised of fine particles, and is preferable.

[ 0030] ThdosBiilhetprotadsmprestion sapapipsisirHilifiopantpreivestiondd thé an

i on-exchange resin in which fine continuous pores are fornmed up to the

interior Qflt#aigolefDNAldemBsof ¢ PiRIn) callafetdfficienelSsddtpkaddst yr ene- based
porous polymer, a substituted aromatic adsorbent in which a bromne atom is

bonded to[bb% romati ¢ nucl eus of an aromatic polyner, and an acrylic
hydr ophi | ic adsorbent having a nethacrylic acid ester polynmer as a skel eton.

L0091 e el SR R0 B8 N RSl Y 10 1
filtered with an adsorbent such as active carbon, or is subjected to solid
liquid separation utilizing a difference in specific gravity between a solid and
a liquid or a difference in settling rate due to a gravity force or a centrifugal
force, to remove suspending substances.

[0027]

As the adsorbent, a substance which provides an interface that
causes much positive adsorption, such as active carbon may be used, and it is
preferable that the thus obtained transparent liquid is concentrated, this is
diluted again with water or ethanol, insolubles generated by concentration
are separated and removed by filtration, thereby, purification is made to be
more complete. Examples of the adsorbent include synthetic adsorbents
(organic adsorbents) in addition to inorganic adsorbents comprised of a
porous material such as active carbon.

[0028]

Examples of the inorganic adsorbents include metal oxides, metal

reduced products, and metal hydroxides such as active alumina, silica gel,

and titanium oxide, clay minerals such as bentonite and acid clay, and

hydrous silicate minerals having the cleavage property such as diatomaceous

10



solution through a container such as a colum filled with active carbon
particles, or adding an active carbon powder (and a filtration aid such as
talc, if necessary) to an extraction solution to be stirred, and filtering
the mxture wth a filter capturing the active carbon powlder particles such
as filter paper or a filter cloth can be also adopted and, in addition,
centrifugation, and the well-known |iquid separation neans due to a

di fference iﬁ]asettljecng rate may be adopted. [0032] As the concentration
operation °8h ﬂng&ﬁ ous solvent extract, a well 11 known concentration
means sucioma pressure reduci ng operation or heat concentration can be
adopt ed. centration ratio is preferably around 2 to 100-fold,
particularly around 5 to 50-fold, usually, around 10-fold concentration is
preferable.” [O0@gsivelaarben py apbeugh thatrisils used byarticalprdpsbaetly at e i s
diluted again with the aforenenti oned aqueous solvent extraction liquid or
an aqueouseckotingrihie regtérvall @mlityttdered, ant dctiveatrbet esswg ghadeaal,a di | uti on
ratio is particularly limted, but it is believed that a dilution ratio to

such an edagibod fed phha shelll AlEaw sndteilalnéds igood ificibeépoadsorbemg ration is
preferable, and the dilution ratio is around 2 to 100-fold. It is

pr ef er abl @yukpéh dindOn st iMed DufRTsePHEAiAEPaREEds, HEd id peefbiibleper ation of
concentration and dilution to be one step. [0034] In order to further

purify thqo@%@s obtained liquid, it is preferable to use absol ute al cohol
havi ng an ‘e nol concentration of 99.5%or nore as an extraction sol vent

after concentr atI'h%nSynthetic adsorbent is comprised of particles made of an

1on-exchange resin in which fine continuous pores are formed up to the
interior of the particle, and includes an aromatic crosslinked styrene-based
porous polymer, a substituted aromatic adsorbent in which a bromine atom
1s bonded to the aromatic nucleus of an aromatic polymer, and an acrylic
hydrophilic adsorbent having a methacrylic acid ester polymer as a skeleton.
[0031]

As the solid ligquid separation and other operations for removing
suspending substances as described above, a method of passing an extraction
solution through a container such as a column filled with active carbon
particles, or adding an active carbon powder (and a filtration aid such as tale,
if necessary) to an extraction solution to be stixrred, and filtering the mixture
with a filter capturing the active carbon powder particles such as filter paper
or a filter cloth can be also adopted and, in addition, centrifugation, and the
well-known liquid separation means due to a difference in settling rate may
be adopted.

[0032]

As the concentration operation on an aqueous solvent extract, a well
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[0035] In order to prepare an ethyl al cohol-sol uble ingredient obtained by
solid liquid separation as a skin external preparation, if the ingredient is
m xed with a base for a skin external preparation having a good skin
adhering property, which has suitable hydrophilicity / lipophilicity, or an
extract solution is mxed wth a base such as cream ointnent, and |otion,
the ingredient can be prepared into a preparation formwhich can be applied

on the skin. 1 0036]. - reparation fornms of 41 BCL-2.: i

expr essi ngURsEhforRright R RNRA oF oy s Shthdhe traaubh it s
preventing the ult.raviolet daage of an. epi dernmal cel | .of the, present

P ivent i on tahgeErtind Cap i adiited; | Mg aBoRo AR et by SRRl known
as an external preparation_can be _adopted, and it is preferable to

f or mul atetprl@Q-fglq@rr@aaﬁular&ﬁamrhdm -fold, wﬂsyaa@pmdée-faldthe skin, such
as a water soluble liquid, lotion, cream ointnment, and powder. In addition
to use as coheerjoatienile preflevalfel- 2 protein expressing agent of the present

i nvention can be also fornulated into preparation forns of a nedi canent and

a quasi drf0Q33Juch as injectables, inhalations, oral preparations,
suppositories and ointnents, and can be also used by mxing a well known

i ngredi ent whi chit {SpreFerit]ly thaethd festdiig RbBEA tRhtOR. dil YR HgaA8 wighcr i bed
later, it is preferable that an active ingredient as the BCL-2 protein

XD o) AR RS AL LR AR VBB
ethanol - sl Rl Qe YLt 2 S0t Betedstr? tBRFE BiRRid Rltid BpLii@liarly

limited, but 1t is believed that a dilution ratio to such an extent that the

volume is returned to that before concentration is preferable, and the

dilution ratio is around 2 to 100-fold. It is preferable that two or more steps

are repeated, setting the operation of concentration and dilution to be one

step.

[0034]

In order to further purify the thus obtained liquid, it is preferable to
use absolute alcohol having an ethanol concentration of 99.5% or more as an
extraction solvent after concentration.

[0035]

In order to prepare an ethyl alcohol-soluble ingredient obtained by
solid liquid separation as a skin external preparation, if the ingredient is
mixed with a base for a skin external preparation having a good skin
adhering property, which has suitable hydrophilicity / lipophilicity, or an
extract solution is mixed with a base such as cream, ointment, and lotion, the

ingredient can be prepared into a preparation form which can be applied on

the skin.
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concentrate is fornulated at a concentration of 0.1 to 10% by weight to the
skin, as expressed by a blending weight %as a dried substance (dry solid
matter). EXAMPLES [0038] [Process for actually producing glycyrrhiza
extract solution (T)] 13 1) Water (2000 liters (hereinafter, liter is
represented by L)) was added to 200 kg of cut dycyrrhiza urarelensis

Fi scher, this was extracted at 95C for 2.5 hours and the extraction

sol ution 883 jltered with a vibration suppressing sieve (300 nesh, nmade of
stainless). The resulting extraction filtrate was concentrated (liquid

Lemeratur e S0C ot bMSEHdEmESIUEERDESIRNR e RBLil DS ARpca . o

(spray dry stock's ray-dried to y “extract. This
was sieved (60 nesh,..made of stai,nless obtain,.. a yield of. of a
oyt i APORIGPE R LIRNE #epf s heszenh dommtsasit thetubriakt d oo )
was added jo 20 kg of t({1e Cf‘ly yrrhiza urarelensjs Fischer dry e>itract (T
origin) obstEmagriofan eprdexmpligell of pthenyesentiaventionaternpt mrkisilarly and
filtered with No. 2 filter paper. 3) Pharnacopoei a grade ethanol was added
to the fillimifed, bt fay expmple, 2 formgrelbkngwii aean exbermal paeparation earshi r asagi
KL) was added thereto, and the mxture was stirred for 3 hours, and

filtered \ietdddysed 2ard ittisrprefgrable tthiosmudéepinias prpeattdn Joirm mdsich4y
Phar macopoei a grade ethanol was added to the filtrate obtained in 3) to be

100 L, anctatsﬂg%pmd@ﬂﬂ%ﬂéki@t; gdci 89@ watdrasdiibleUiglad, IR @depessure) to
be 10 L. Further, 400 g of active carbon (particul ate Shirasagi KL) was

added t hergh@nedNdddsowiest ure was stirred for 2 hours, and filtered with
No. 2 filter paper. This Step was repeated 6 tinmnes.

In addition to use as the cosmetic, the BCL-2 protein expressing
agent of the present invention can be also formulated into preparation forms
of a medicament and a quasi drug such as injectables, inhalations, oral
preparations, suppositories and ointments, and can be also used by mixing a
well known ingredient which is usually used in each preparation.

[0037]

As described later, it is preferable that an active ingredient as the
BCL-2 protein expressing agent, the apoptosis inhibiting agent and the
agent for preventing the ultraviolet DNA damage of an epidermal cell of a
water and ethanol-soluble glycyrrhiza extract is blended so that the final
concentrate is formulated at a concentration of 0.1 to 10% by weight to the
skin, as expressed by a blending weight % as a dried substance {(dry solid

matter).

EXAMPLES
[0038]

[Process for actually producing glycyrrhiza extract solution (T)]
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5) Pharmacopoei a grade ethanol was added to the filtrate obtain in 4) to be
10 L, and this was concentrated to be 2 L. To this were added 1 L of
phar macopoei a grade ethanol and 100 g of active carbon (particul ate
Shirasagi KL), and the m xture was stirred for 3 hours and filtered with No.
2 filter paper. 14 6) Pharmacopoei a grade ethanol was added to the filtrate
obtained in 5) to be 2L, 100 g of active carbon (particul ate Shirasagi KL)

was added §{'oy. 8P (20 Htdrd %B}Peﬁhh'ftér,"l’%r 3 E%élgegeﬁ&rdhﬁy Jh?)%ﬁs %Hgﬁgi}bt er ed

with No. 2 Tilter paper. ar macopoei a e ethdanol” was a to the

filtrate j i . by .fi i i filter
paper. 8) Q%?g?(lgl%tdrt ;qlgr):%{ﬁ%élz%g# %eﬂﬁgﬁ%&%gh@%ﬁ%%gﬁﬁ %%8@%@%@? under
reduced p ure) to,dryness,. 300 of r s..added thereto, this was
e 1 ot e 2o RN Ad Hhe PR tianseritar spsnGered TRt Qe ORo. 8 f1 1t or

paper. This step was performed 3 tjnes. 9) The filtrate. obtained in 8) was
adj ust ed £BPRrgssing @@%fiﬂ%@eﬁ bmaé{@f(szam@sﬂobt eregultingextrastipBat ed t o
95 to 110C by boiling in hot water to obtain a concentrate (37.1 %), to
this was &ddete was cohcerdgatod dissod demperiamel 60 Komi miercunder refyce

et hanol -sol ubl e fractions were collected, which was heated to 95 to 100C to

obtai n a posceme), and th2loncghtratd (sprhy slrwesteclasidation) wis afrapulriidd éa wat er
and 50 g of active carbon (manufactured by Wako Pure Chem cal Industries,

Ltd. :actbyeifial @8NextpavilerDhistvies sbxsd (60 Washs hiddeest stathlesd) tohdtsanme time,
75 g of talc (manufactured by Maruishi pharmaceutical Co., Ltd.) was added,

esul 11 gt 1 2 TRe SRR IS 68 FMaTL FIFEDAI n & concentrate (14.7
g), to thi 8) Pﬁﬁrmacopoeia_ grade ethanol (100 L) was added to 20 kg of the
Glycyrrhiza urarelensis Fischer dry extract (T origin) obtained in 1), and the
mixture was stirred for 6 hours, and filtered with No. 2 filter paper.

3) Pharmacopoeia grade ethanol was added to the filtrate to be 100 L, 4.5 kg
of active carbon (particulate Shirasagi KL) was added thereto, and the
mixture was stirred for 3 hours, and filtered with No. 2 filter paper. This
step was repeated 3 times.

4) Pharﬁlacopoeia grade ethanol was added to the filtrate obtained 1n 3) to
be 100 L, and this was concentrated (50°C or lower, under reduced pressure)
to be 10 L. TFurther, 400 g of active carbon (particulate Shirasagi KL) was
added thereto, and the mixture was stirred for 2 hours, and filtered with No.
2 filter paper. This step was repeated 6 times.

5) Pharmacopoeia grade ethanol was added to the filtrate obtain in 4) to be
10 L, and this was concentrated to be 2 L. To this were added 1 L of
pharmacopoeia grade ethanol and 100 g of active carbon (particulate

Shirasagi KL), and the mixture was stirred for 3 hours and filtered with No.

2 filter paper.
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added 400 ml of 99.5% absol ute et hanol (Konishi Co., Ltd.), ethanol-soluble
fractions were collected, this was heated to 95 to 100C to obtain a
concentrate (11.7 g), to this were added 50 nL of purified water and 30 g of
active carbon (manufactured by Wako Pure Chemi cal Industries, Ltd.: active
15 carbon powder), the m xture was stirred and, at the sane tinme, 50 g of
talc (manufactured by Marui shi pharnaceutlcal Co., Ltd.) was added,

fol | oned W th
filter pap§¥Phﬂ%ﬁ%%§%§%%@F*hﬂgftﬂ%*‘?%ﬁﬁ%géd L7 BB DB IFEF 1 D
concentra % e hanol
(Kon ohi &5 21 10g% of afifyd s Oflﬁpasﬁa‘%%t%%?%e%ﬁé‘% § RARLIAEEY "I s e
heated to 9 o 100C to obt ai ncent r at of th| S
concent r ati@ myuge W%W#f@@ %g ury g fglé‘g’@?dz V\%i‘]t;?éf

sanple. [0040] Regarding the active ingredient of the glycyrrhiza ext ract,

it is bel 7bVearmgcppoespigsade gthangl wad addehip ﬂh%fllsﬂ*ﬁ&:@bf@ﬂn@d@ B} & ent
invention that the final concentrate (5.29) is contacted with the skin in a
range of teeL,dolowad batfiloratidn ith No. HG¥tdypawdight, in terns of bl endi ng
wei ght % of a dried substance. [0041] [Method of assessnent experinment (1)]

1) Four - we8k Thkdilf&GBlbt xinled il D evd sl epienbtdfed (10°0 owdswelaidenwat ed for 1
week, hair was shaved, and groupi ng was perforned. An experiment group is

five or oUpsddcidshbe)hHHnbE:, FODLAI HSfONRteraRss AG1EH SRelRes, HOWRSVET €
used. First group (Conparative Exanple): PBS application before and after
ul travi ol @kidiltftsRakPe, at room temperature) and filtered with No.5 filter paper.
This step was performed 3 times.
9) The filtrate obtained in 8) was adjusted to 1 L.
[0039]
The filtrate (250mL) obtained in 9) was heated to 95 to 110°C by
boiling in hot water to obtain a concentrate (37.1 g), to this was added 1 L of
99.5% absolute ethanol (Konishi Co., Ltd.), ethanol-soluble fractions were
collected, which was heated to 95 to 100°C to obtain a concentrate (21.5 g).
To this were added 50 mL of purified water and 50 g of active carbon
(manufactured by Wako Pure Chemical Industries, Ltd. :active carbon
powder), the mixture was stirred and, at the same time, 75 g of talc
(manufactured by Maruishi pharmaceutical Co., Ltd.) was added, and the
mixture was further stirred and filtered with filter paper. The resulting
filtrate was heated to 95 to 100°C to obtain a concentrate (14.7 g), to this was
added 400 ml of 99.5% absolute ethanol (Konishi Co., Ltd.), ethanol-soluble
fractions were collected, this was heated to 95 to 100°C to obtain a

concentrate (11.7 g), to this were added 50 mL of purified water and 30 g of

active carbon (manufactured by Wako Pure Chemical Industries, Ltd.: active
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Second group (Exanple): Sanple application before ultraviolet irradiation
Third group (Exanple): Sanple application after ultraviolet irradiation
Fourth group (Exanple): Sanple application before and after ultraviolet 16
irradiation Fifth group (Conparative Exanple): Only shaving 2) The sanple
was stored at 4C, and returned to roomtenperature before application. 3)
In ultraviolet irradiation, full wavelength ultraviolet-rays (U-A -B, -0

were irradgj [ : Lahe h '
ther eupon i PR PEAdPE YRS naRkkGs S kT HATRARS Hink 0 B el
ul travi ol I Iek adi agi [ mredi I f I krradiati ge in the
acute ol apa AR B O Rbul T B aPheuleaf Cr i Hie S0eCI0UGREANE,
centering,an,intersection tween a .costate rib.thoraci.c vertebra inferior
mar gi n and’ys%ﬂlﬂa‘%/‘] PLTING, 4 'ﬁﬁ%ﬁ?&%gt}% Buxjurew a%ﬁi@@f%ﬁé‘(}mé‘ftﬁw%r f or med
using an electric, shaver (Natjonal), and a Jazor, was not used. a A51

ul travi ol dherasulfing iiliraig washertad tp 99 W WA Estaebtamn g consenaris (3-6@)
intensity of 11 mWcne (irradiation distance 5 cm using an ultraviol et
gener at i ngoabpawas addedod005BL Bf 923 absolmibkydhanyd gRenishArCa) Lidiyi ol et
irradiation dose thereupon was 1.0 J/cne. 6) Upon irradiation, a nouse was

anest het i ¢hHambl-dvlnblefirs ethorfsryen® usldectedit arad eneusas hipetdd w5 end(0°C
thereafter, extremties were fixed with a tape to retain resting of posture

during ir radbedinod confdentigteSaIEE (PH2.00¢ bf YES coRpéntRdtOWad adldaded part with
a cotton swab at an all anmount, while drying. 8) A nouse was sacrificed by
cervical VRAKH &aliStPEEEDY) wAtfich W Suddd &8 a sample.
[0040]
Regarding the active ingredient of the glycyrrhiza extract, it is
believed to be effective for obtaining the effect of the present invention that
the final concentrate (5.2g) is contacted with the skin in a range of the
concentration of 0.1 to 10% by weight, in terms of blending weight% of a
dried substance.
[0041]
[Method of assessment experiment (1)]
1) Four-week old C56BL6 male mice (Japan SLC, Inc.) were habituated for 1
week, hair was shaved, and grouping was performed. An experiment group
is five groups from First group to Fifth group, and 15 mice per group were
used.
First group (Comparative Example): PBS application before and after
ultraviolet irradiation
Second group (Example): Sample application before ultraviolet irradiation

Third group (Example): Sample application after ultraviolet irradiation

Fourth group (Example): Sample application before and after ultraviolet
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ultraviolet irradiation, the skin of a shaved part including its surroundi ng
non- shaved part was peeled on a fascia, spread on a rubber plate, and fixed
17 with 10% formalin for 24 hours. 9) As a skin section, a tissue having a
width of 4 nrmwas cut out froma central part of a specinen, and a

par af fi n-enbedded bl ock was prepared to prepare a thin section specinen
havi ng a thickness of 3 pm 10) Hematoxylin nuclear staining (hereinafter,

al so abbrqﬁﬁﬁﬁgﬂoﬁs HE staining) and i munol ogi cal staining were perforned
fromthe thin section specinen. 11) For imunol ogical staining, the

foll ow n badi , Nk tjvation and dilution were
perfo\erreg gﬂgfl ﬁgﬁﬁgﬁ&%?ﬁn%xE%gﬁléBgﬁgh%&l%enlax) was ulseg :‘or antigen
di lution washi ng. [0042] , AntJjgen nane Cl one Treatnent Congentration
PONA( DAKO)D PGBl whe Bfaresite] 60 gty PR eI 56 BeeRionA (1 BL)
Pepsin 1/200_.. T-T D ner (donation) Pepsin 1/200 [0043] 12) A protocol for

i munol ogi&PPcdtigining is as follows. 1: Deparaffinization, water addition

2: Antigen activation 3: 0.3%202-nethanol treatnent 4: Pri marﬁ ant i body
t reat ment 3:Inwdéravieleb irrgdiatiermfypllanaydlength nbxavislet-rays (UV-A, -B, -C)

were irradiated to induce an acute ultraviolet damage on the skin, thereupon,
the sample was applied on the mouse skin 24 hours before ultraviolet
irradiation or immediately after irradiation, and change in the acute
ultraviolet damage was studied.

4) A shaving site is 2 cm square centering an intersection between a costate
rib thoracic vertebra inferior margin and spondylus, and a shaving area is 4
cm2.  Shaving was performed using an electric shaver (National), and a
razor was not used.

5) An ultraviolet-ray was irradiated for 1.5 minutes at an ultraviolet-ray
ntensity of 11 mW/em? (irradiation distance 5 ¢cm) using an ultraviolet
generating apparatus (XX-15BLB, UVP Co, Tokyo, Japan). An ultraviolet
irradiation dose thereupon was 1.0 J/cm?2.

6) Upon irradiation, a mouse was anesthetized with nembutal (mg/mouse
intravenous injection) and, thereafter, extremities were fixed with a tape to
retain resting of posture during irradiation.

7) The sample (200 pl) was applied on a shaved part with a cotton swab at an
all amount, while drying.

8) A mouse was sacrificed by cervical vertebra dislocation 24 hours after
ultraviolet irradiation, the skin of a shaved part including its surrounding

non-shaved part was peeled on a fascia, spread on a rubber plate, and fixed
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7: Washing 18 8: DAB col or devel opment 9: Hematoxylin nuclear staining 10:
Sealing [0044] 13) For assessing tissue pathol ogy by HE staining, the
confirmati on of a toxicologic pathology certifying physician was obtained.
14) Determ nation of inmunological staining (1) Regarding PCNA, ssDNA and a
D-D dimer, 500 cells including all layers of an epidermal cell were
observed under a m croscope, and a cell having a positive finding in a

nucl eus V\%tgeﬂ‘dc}p%} iRPSH H4 Wgurd.Nci dental Iy, PCNA (proliferating cell
nucl ear antigen) exhi |ts the cell proliferating ability, is relatively

stabl e t hrég%ahé’ﬂkuﬁs%%idrb%yﬁés%e hsvi Paab%?dthaéff 6 Wad QY %&Vﬁbrd ha

non-proliferating ce I's rap | y | nNcrease Wnen ers cell

di vision c e and herefore, it beco h can_detect, transfer
froma noﬁ%akr&l.p@& afﬁ&neslgﬂ?ﬂ gob qsm&eﬁﬁsﬂvgﬁ] Fopfgriiued o

popul ation é% ardl ng en.conp fgﬁelg} BCL 2 expression at a
non- shavecPrB i W?e‘i’?&? chﬂ@\‘/’p aing a-thicknessp p?’ak“ﬂ“) in a specinen, one
exhi biting a _stronger inmmunol ogical reaction was defined as positive. A
case wher & Hemptoxydin nuelasr siaining dweseinaitar, alsaralbreviaged as Hidi ati on part
epiderm s was defined as negative, the sane degree to 2-fold or |ess was

defined astpodsng) aed imngudelbgicdl stainmrgwess padbirmed fasmsiedhgh yegtosi t i ve.
[ 0045] [Experinmental result] Regardi ng norphol ogi cal change by the
af or ement ispeegdnen.

11) For immunoclogical staining, the following antibodies were used, and

antigen activation and dilution were performed as in tables. Optimax Wash

Buffer (Biogenex) was used for antigen dilution and washing.

[06042]

Antigen name Clone Treatment Concentration
PCNA(DAKO) PC10 Citric acid-MW 1/50
BCL 2 (DAKO) Pepsin 1/100
ss-DNA (IBL) Pepsin 1/200
T-T Dimer (donation) Pepsin 1/200
[0043]

12) A protocol for immunological staining is as follows.
1: Deparaffinization, water addition
2: Antigen activation
3: 0.3%H202-methanol treatment
4: Primary antibody treatment
5. Washing
6: Secondary antibody treatment

7. Washing
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19 experinental nethods, the results are shown in Table 1. That is, the
I nfl uence of the sanple on change in an epidermal cell in nouse skin
ultraviolet irradiation was norphol ogi cally exam ned. [0046] [ Table 1]

------------------------------------- G oup Treatnment Epidermal cell

| nf | anmmat orgy ) A B¥SlorGRiveldgthéhd ration First group Before and after WV 3.6
1.8 ++ (PBS) Second group Before WV (sanple) 4.2 2.0 + Third group After

W (sanpl eb:g}%agﬁi’hlﬁn gg%{. Qtia%éi?{éo Before and after UV 8.6 3.5 (sanpl e)

Fifth group ving 5.1 1.2 "----------im-mmmes o s e

saline [004% S881MES, apparent fromthe results shown in Table 1, a normal
nouse epi gsrni's was conpri sed of one |layer of a base cell |ayer and one to
t wo Iayer[ &¢l stratum spinosum In Fifth group (only shaving), this nornal
finding was retained, and no inflammatory cell was recognized. |In First

group (i rrkdiknransessipgsissnesathalogy bynd H staiimgn the co atigetf@n of
epiderm s was retained, and apparent erosion formation and epidernmal cell
necrosi s veriolglic pethujogy eektifiovepbysiciain wagobtaimedt ory cell infiltration
was seen fromthe superficial |ayer of epiderms to within

14) Determination of immunological staining

(1) Regarding PCNA, ssDNA and a D-D dimer, 500 cells including all layers

of an epidermal cell were observed under a microscope, and a cell having a

positive finding in a nucleus was defined as positive.

Incidentally, PCNA (proliferating cell nuclear antigen) exhibits the
cell proliferating ability, is relatively stable throughout a cell cycle, is stable
at a very low level in a non-proliferating cell, but is rapidly increased when
enters a cell division cycle and, therefore, it becomes a label which can detect
transfer from a non-proliferation cell population to a proliferating cell
population.

(2) Regarding BCL-2, when compared with BCL-2 expression at a
non-shaved part skin (=non-ultraviolet irradiation part) in a specimen, one
exhibiting a stronger immunological reaction was defined as positive. A
case where a staining intensity is lower than that of a non-irradiation part
epidermis was defined as negative, the same degree to 2-fold or less was
defined as posttive, and 2-fold or more was defined as strongly positive.
[0045]

[Experimental result]

Regarding morphological change by the aforementioned
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epiderms, and this was regarded as inflammatory change acconpanied with
ultraviolet irradiation. In Second group (irradiation + sanple application
before irradiation), norphol ogical change in epiderm s was not seen, and
inflanmmatory cell infiltration was mlder than First group. 20 In Third
group (irradiation + sanple application after irradiation) and Fourth group
(irradiation + sanple application before and after irradiation), epiderms

was t hi ckeR@drinidrtad nidhdfs | ReSleSulddrt @8Ry Tablacr. eaPkat 13, Sli¢ at um
Spi nosum but atypl a was not recognized in constituent cells, and tissue

construct iR, Was, ? R $6ha1 e”@zgchél%éé HE d’er‘h?zjﬂl cell Hoh%@tskﬁ!ﬂ was mi | der

than First group |rrad|a|on + treat In addition, regarding

i nfl anmat t in First group

(irradiat ﬁ{)lﬁra%@g%hﬂ%ga {O%n %Q (?143@1%&%{) ) gxaﬁ:g&ll nfiltration was believed
to be an Iﬂ64@n mrat i on reaction by a cell damage due to ultraviolet
|rrad|at|({ the other hand, inflammtory cell infiltration was
decreased | n I e application groups, particularly, in Third group and
Fourth gr c[@fﬁb]s%lv\hl ch appl ication after irradiation was perforned, and it

was recogrtlhzo “That ™ oEiaa }pe‘tnl on was™ |n gkf?%ﬁ%eﬁamﬂ %@ﬁﬂ%é@}*

[ 0048] Regarding the pr erating abi epi d
i nfl uence-—of—t-he-sanple-on- ehan e - fdernal-—cel e 1 %%ki

ul t ravi ol dtirst gLoxg atlﬁﬁfo\m@nl Ué’at e#b 18 respect T the cel |
proliferating ability @) apoptosis. That is, the proliferating ability of
an epi derr@coﬁalg{ro S Befoge €IV fyamphs POL\IAjpgsj tive cel¥# nunber through

i mmunol oglr]qﬁ;@ | ngﬁt@wqémp%}opt ogks: §f3 an epi deq.mal cell, a
frequency Ipour Sg'réup ﬁef’ore and after UV 8.6+3.5 +
(sample)
Fifth group Only shaving 3.1+1.2

*PBS = Phosphate buffer saline
[0047]

As also apparent from the results shown in Table 1, a normal mouse
epidermis was comprised of one layer of a base cell layer and one to two
layers of stratum spinosum. In Fifth group (only shaving), this normal
finding was retained, and no inflammatory cell was recognized.

In First group (irradiation + PBS treatment), the fundamental
construction of epidermis was retained, and apparent erosion formation and
epidermal cell necrosis were not recognized. However, mild inflammatory
cell infiltration was seen from the superficial layer of epidermis to within
epidermis, and this was regarded as inflammatory change accompanied with
ultraviolet irradiation.

In Second group (irradiation + sample application before irradiation),
morphological change in epidermis was not seen, and inflammatory cell

infiltration was milder than First group.
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in which a DNA was fragnented (apoptosis cell (%) was determ ned by a
single strand DNA (ssDNA) i nmunol ogi cal staining nethod, and the resul
t hereof were al so described in Table 2. [0049] 21 [Table 2] - - - - -

i i ﬁaﬁargriﬁﬁﬁqiﬁ&aiatPo@lAsbﬂﬁﬁb %%

Qﬁbﬁsdfferq@fddlﬁﬂﬁm) cel

Fi rst group Before and after UV 14 PBES Second group Befor

aroup Bet 675 Sofrepigte, (et “&7?"‘% ﬁﬂ(}%“ B R A havi ng.
of Table ATTRRROPEEbERsOEN PRckRiG? #@f?%ﬁ?ﬁle%ﬁ%&s.@%% ol

PCNA- | abel.ed cel I. S .seen onl base cell
frequency WEFEEIH %SBB}ﬂSﬁm’@ﬁﬁ

and the POSI Y

tyB1a W3 Qb 1’(3%/‘?5156‘? U Gonstitygs

treatment), Second, group (irradiati o&; sanpl e |l ication before
i rradiati G§ls; %dﬁwsgﬁéebst@uﬁ?laﬂu‘w oretadpplle &%@m&%ﬁ%&a celdf t er
irradiation) and Fourth I’OU%@(I rradi ation + sanple a&@l I cation before

after irraofidfration was

nt Figet graatp (irregddataen dnPR@strpatmentied, th

PCNA positive frequency was 145% 134% 156% and 176% respectively,
si gni ficant dif flarsahtitonpsegardomnitadn bettose celFirifikirgrionpince it was

seen 1n First group (irradiation + PBS treatment), inflammatory cell
infiltration was believed to be an inflammation reaction by a cell damage due
to ultraviolet irradiation. On the other hand, inflammatory cell infiltration
was decreased in sample application groups, particularly, in Third group and
Fourth group in which application after irradiation was performed, and it
was recognized that inflammation was inhibited by sample application.
[0048]

Regarding the prolife;"ating ability of an epidermal cell, the influence
of the sample on (,;hange in an epidermal cell in mouse skin ultraviolet
Irradiation was investigated with respect to the cell proliferating ability and
apoptosis.

That is, the proliferating ability of an epidermal cell was studied by
the PCNA positive cell number through immunological staining.

Regarding apoptosis of an epidermal cell, a frequency of positive cells
in which a DNA was fragmented (apoptosis cell (%)) was determined by a
single strand DNA (ssDNA) immunoclogical staining method, and the results
thereof were also described in Table 2,

[0049]

21

ts

| (9
e

th

6 4 3
ults
t he

e

and
e
and a



(only shaving) and other G oups (P<0.001). However, in Second to Fourth
groups in which the sanple was applied, a simlar increase of the PCNA
positive cell to that of First group in which application was not perfornmed
was recogni zed, and it was believed that therefrom when ultraviolet
irradiation was perfornmed, a cell tissue restoring reaction against a cell
damage occurs in any case. [0051] Regardi ng apoptosis of an epidermal cell,
in Fifth grgpR gjonly 22 shaving), the small nunber of ssDNA positive cells
were seen—ih-stratum-—spi-nosum—bei-ng-32%.To-t-he-contrary, —i-na-F.rst—group
(irradiat i@wowp PBS tr'Eegatmemt i n whi ch BCNAxlalsiled i r r Apontasiheaih6)
performed, the ssDNA positive cell was @M@ being highly frequency.

[0052] On mibg %}Q)t@,r hapgfork Andes®AEdUYr oupy &g radi ation gosappl e application
before irradi ation) |n h the sarrple was applied before irradiation, the

SSDNA posidive opt os eI 48% bei ng ificantly
hi gher fr§f§ g;ﬁp ﬁ@lr m{f‘i rouﬁ% a non-i rraafiat on control. In
addi tion rerigre P gr e(lUVé%ﬁIapifﬁn + Kawfl e applicatPaBafter

i rradi ati digurdlngréopr t Befpreamd(aftemdi at i Bh+6 sanpl e apphitcéti on before and
after irradiation) in UW(edmbl® sanple was applied after irradiation, the
SSDNA posifiFtesRR@Pt osoﬁlspgﬂulwlfnrgequency §asy 66% and 44%g respectively,

bei ng si ganTC'am’rV Teduced ToTe ttam Frst—group (T rradraﬁ on¥FPBST

t r eat nent )*Fiitel =J8cmsphhage buffefisnhiadi ati on + sanpl e application before
irradiation), and a significant difference was not seen with respect to
Fifth grqopsgnly shaving). [0053]

As apparent also from the results of Table 2, in Fifth group (only
shaving) of the PCNA positive cell, the PCNA-labeled cell was seen only in a
base cell layer, and the positive frequency was 6+4%. To the contrary, First
group (irradiation + PBS treatment), Second group (irradiation + sample
application before irradiation), Third group (irradiation + sample application
after irradiation) and Fourth group (irradiation + sample application before
and after irradiation), in which ultraviolet irradiation was performed, the
PCNA positive frequency was 14+£5%, 13+4%, 15+6%, and 17+6%,
respectively, and a significant difference was recognized between Fifth group
(only shaving) and other Groups (P<0.001). However, in Second to Fourth
groups in which the sample was applied, a similar increase of the PCNA
positive cell to that of First group in which application was not performed
was recognized, and it was believed that therefrom, when ultraviolet
irradiation was performed, a cell tissue restoring reaction against a cell
damage occurs in any case.

[0051]

Regarding apoptosis of an epidermal cell, in Fifth group (only
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When these results are generalized, in Third and Fourth groups in which the
sanpl e of Exanple was applied after irradiation, apoptosis of an epidernal
cell was inhibited, and it was believed that both of reactive proliferation
property changes acted synergistically, thereby, thickening of epiderms
was seen. [0054] Then, regarding the expression of BCL-2 in an epi dernal
cell, the 23 influence of the sanple on change in an epidermal cell in

mouse ski shawhig)avh@kiiall fivimbedbf ssDWNISpoHdinies icedatedeWebh ihespatint 0 BCL- 2
expression and ultravi ol et DNA danage, and the expression of BCL-2 which

was W del ¥pih&GRANDERS BB TBEHIK cdithhPy, th TraARFRLP(ifradestihnveBBSgat ed by
I mmunol ogi Cal staining, and the results were shown in Table 3. [0055]

[Tabl e 3] treatment) in which ultraviolet irradiation was performed, the ssDNA

------------------ = = CEFAHMDUT Vonm o W T e e TS ----------- ----- @ oup
Tr eat nent %’éﬁ“ﬁe ‘é‘?(l})Wea&gzoir%?’é’%’eélilgr%l%g}g-%%%lﬁl}cyé cell (%) _-_ First group
Bef or e an& 8&%? W Faint 16+8 (PBS) Second group Before UV (sanple) ++ 9+6
Third gro B er W (sanmple) +++ 4+4 Fourth group Before and after UV +++

4 3 sanple) Fifth group On| shavi Faint 0. *PBS = Phgsphat.e huffer
sal i ne( [ 0326]) On the gtherphand,yin Seconaggroup ?irradiati0n+ samp?e ris)lppiicat?on

before irradiation) in which the sample was applied before irradiation, the
ssDNA positive apoptosis cell frequency was 24+8%, being significantly
higher frequency than that of Fifth group as a non-irradiation control.

In addition, in Third group (irradiation + sample application after
irradiation) and Fourth group (irradiation + sample application before and
after irradiation) in which the sample was applied after irradiation, the
ssDNA positive apoptosis cell frequency was 6+6% and 4+4%, respectively,
being significantly reduced more than First group (irradiation + PBS
treatment) and Second group (irradiation + sample application before
1rradiation), and a significant difference was not seen with respect to Fifth
group (only shaving).

[0053]

When these results are generalized, in Third and Fourth groups in
which the sample of Examplé was applied after irradiation, apoptosis of an
epidermal cell was inhibited, and it was believed that both of reactive
proliferation property changes acted synergistically, thereby, thickening of
epidermis was seen.

[0054]

Then, regarding the expression of BCL-2 in an epidermal cell, the
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BCL- 2 expression was seen very faintly in a base layer in Fifth group (only
shaving). Faint expression was seen in a base |layer also in First group
(irradiation + PBS treatnment) in which ultraviolet irradiati on was
performed, but a clear difference with respect to Fifth group was not

recogni zed. On the other hand, in Second group (irradiation + sanple
application before irradiation) in which the sanple was applied before

i rradi ati enflueléd oftlRxImpR @hch@sgenshhicpideranel dedlih Blouss skigpr essi on
intensity and the positive cell nunber were significantly enhanced than

Fifth grouwdtdsidlet FPRATRIoroRds hhivadtighited Rvith rosiest ko BOL -2t dxPressiont he
contrary, in Third group (irradiation + sanple appl i catl on after

irradiati t r IPRepef ore
and after %:?%dr agﬁ%‘g%ﬁ)mg %ﬁma Eﬁﬂ(” fg@%\i/gisﬁ "3 ed a?t e?vaaitsr r a Pjgt ion,
BCL- 2 I

di 11 o oncStifed B8 b EAM aiR R ednt ttoégl?gﬁaps I%Vi%?ﬁ?% L SR

t reat ment Second. i on n before

1 adi at | SISHAORICH REGPGY COHE SRAISSE 110817 ABBY & ng a DNA damage
due to ultraviolet irradiation in an epldermal cell, since it is known that

formatlon[g‘f)%]thyn‘ine dimer (T-T diner) is generated in an intranucl ear
DNA by an ultraviolet-ray, particularly, high energy UVC, formation of a
T-T di mer [&B#kler3]i rradi ati on was studied using an anti-T-T di ner anti body.

0058] Theg =T —drmer ve cet T ni-zed |n E -t
L e g R

treatnment)._in which ultraviolet irradiation was perfor r@?ﬁltlﬁ’ﬁéeﬁiﬁ)i ive cell

First group Before and after UV~ Faint 16 +8
(PBS)

Second group Before UV (sample) ++ 916

Third group  After UV (sample) +++ 4+4

Fourth group Before and after UV~ +++ 4+3
(sample)

Fifth group Only shaving Faint 0

*PBS = Phosphate buffer saline
[0056]

BCL-2 expression was seen very faintly in a base layer in Fifth group
(only shaving). Faint expression was seen in a base layer also in First
group (irradiation + PBS treatment) in which ultraviolet irradiation was
performed, but a clear difference with respect to Fifth group was not
recognized.

On the other hand, in Second group (irradiation + sample application
before irradiation) in which the sample was applied before irradiation,
BCL-2 expression was positive, and both of an expression intensity and the
positive cell number were significantly enhanced than Fifth group as a
control and First group of only irradiation. To the contrary, in Third group

(irradiation + sample application after irradiation) and Fourth group
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was highly frequent, such as 168% On the other hand, in Second group
(irradiation + sanple application before irradiation) in which the sanple
was applied before irradiation, the T-T dinmer cell frequency was 96% which
was a significantly higher frequency than Fifth group as a non-irradiation
control. To the contrary, in Third group (irradiation + sanple application
after irradiation) and Fourth group (irradiation + sanple application before

and after (ifradthtion eanplepplitatibs doR endasicappladestioh) g1 whidtathiet i on,
the T-T dimer cell frequency was 44% and 43% respectively, being

signifi cargdmdpl@aﬂwﬁ pHEd afted #radidt3én, BBOUP2 Expreadiont was stroRBY pésifikaent )
25 and Second group (i1rradiation + sanple application before irradiation),

and 251 9aliidBankedl HEE SNGE MRSl SEERoighl i PERSRIen Pirk] ERET 0P (Only

shaving). [0 omt oregoing, it Is recognize
significa . |4 cat | f | g, d damage due to
ul travi ol er‘tﬁllr%fi}a&i(g{ gfﬁ%ﬁ t?%at%g%%@e&?%gyﬁ Sgﬁgﬁgag%ﬁ}tﬁa% {3 particul arly,
sanple applicatio fter ultraviolet_irradiation)..In. aqdition, since BCL-2
has o crRIsaoghele hrtdiagion Bl THLEES (o shABIE: ¢ hat sanpl o
application exerts BCL-2 expression and the effect of inhibiting a DNA
damage, S[QBQth ely. And, a DNA damage due to formation of a T-T dinmer was
evoked in epiderms by ultraviolet irradiation, and it was confirmed that,
for this reasoegardinosaildNAsdamage due tandtnaviolpt virafiatian hyanbility is
enhanced as a restoration reaction. [0060] On the other hand, in Third
group - Fapidérmabenl,isineshitdl kinbern that formation of a thymine dimer (T-T
dimer) is generated in an intranuclear DNA by an ultraviolet-ray,
particularly, high energy UVC, formation of a T-T dimer after irradiation was
studied using an anti-T-T dimer antibody.
[0058]
The T-T dimer positive cell was not recognized at all in Fifth group
(only shaving). To the contrary, in First group (irradiation + PBS
treatment) in which ultraviolet irradiation was performed, the positive cell
was highly frequent, such as 16+8%.
On the other hand, in Second group (irradiation + sample application
before irradiation) in which the sample was applied before irradiation, the
T-T dimer cell frequency was 9+6%, which was a significantly higher
frequency than Fifth group as a non-irradiation control.
To the contrary, in Third group (irradiation + sample application
after irradiation) and Fourth group (irradiation + sample application before
and after irradiation) in which the sample was applied after irradiation, the

T-T dimer cell frequency was 4+4% and 4+3%, respectively, being

significantly reduced more than First group (irradiation + PBS treatment)
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sanple was applied after irradiation, inhibition of apoptosis was seen and,
as a cause therefor, enhancenent of BCL 2 expression having anti-apoptotic
action, and decrease in a T-T diner are thought. To the contrary, the
epiderms proliferating ability is enhanced as in a non-applied group, and
it was thought that norphol ogi cal change in hyperplasia property of
epiderms, that is, thickening is shown. [0061.1 In Second group in which

the sanpl enwbSeani grdphgfradeaticn *diaaiple rap&li@atéahu@fa@sirb@diwam Jtdrat a of
Third group of only application after irradiation 26 and that of Fifth

group of negniFRAt afférRRcé Wadtdtidetn wikR rasiict to Fifth brotipUbhly €H:p4Rg).N Whi ch
application was perforned before and after irradiation, the additive effect
was not rg@ggg]i zed as conpared with Third group. As a cause therefor,

ness

i nconpl et eness’ of administration due e.g. to the subjects renoving the
vas al so t houghtt ToRaHEGRERREE R ot Rmeg vt BLY s RERIGIULY V- Pt
nor mal | SiSYPESPHERgr RGOt S aATBp e atidch DU deelass dwe kTR dhe ot r ess
cti on of IS HORGS b Gor SssimplioamaRE ioruaariBlan e Skin whi ch
had been subjected to only shaving. Change in a relatively long term
cont i nuousaradigabiont afsen wiiraypelet sowidiatioper floradditionassice {3 bas nen three
ti mes/week for 4 weeks was assessed by norphol ogi cal study and with
i munol ogietfitacst afi inhiigiting EOMeA idammndgel it i O0GFht that sample application

exerts BCL-2 expression and the effect of inhibiting a DNA damage,

separately.

And, a DNA damage due to formation of a T-T dimer was evoked in

epidermis by ultraviolet irradiation, and i1t was confirmed that, for this

reason, apoptosis is induced, and the proliferating ability is enhanced as a

restoration reaction.

[0060]

On the othér hand, in Third group - Fourth group in which the

sample was applied after irradiation, inhibition of apoptosis was seen and, as

a cause therefor, enhancement of BCL 2 expression having anti-apoptotic

action, and decrease in a T-T dimer are thought. To the contrary, the

epidermis proliferating ability is enhanced as in a non-applied group, and it

was thought that morphological change in hyperplasia property of epidermis,

that is, thickening is shown.

[0061]

In Second group in which the sample was applied before irradiation,

a value was between that of Third group of only application after irradiation
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[ Experinmental nethod] 1) Four-week old C56BL6 male m ce (Japan SLC Inc.)
were habituated for 1 week, and grouping was perfornmed after shaving. An
experimental group was two groups of sanple application group and PBS
application group, and 15 mice per group were used. First group
(Conparative Exanple): PBS application Second group (Exanple): Sanple
application 2) A sanple was stored at 4C, and was returned to room

t enper at urghde{rof Filth girlp sfaidioappliatidh sradidtirsi th addiRictnisquar e
centering in an intersection between a costate rib thoracic vertebra

inferior rmhgkR gdhtp 519%9},‘11%?1@5&01% waeHeT8rmad Pafdre £hd BRer Shavi ng was
performed using an electric Shaver (National), and a razor was not used. 4)

A sanpl e ¢ pl: j 4, M 3 t an all
oo, wFRE IS SRS AR P RO R 2

ich actiyi i s .not_high, ree tines was
ol aught o AToBY ¢ BeVt baltehert AR ebnPRapRSh o minit Bt o e § A M Rs
irradiation,.the skin.of .,a shav ri.including.its surrouyndi non- shaved
part vas (VLIS Eﬁmaw%@}eaﬁa@gfeggﬁﬁakn? %%%amtgw%tw} i Pﬁgg_a:\tﬁht n 10%
8oL b ha i S Sbev ot o i cy
bl ock was prepared to prepare a this section specinen having a thickness of
3 pm 7) e myesimygatiad. i nmunol ogi cal staining were performed forma thin

section specinen. 8) In inmunol ogical staining, the sane study as that of
Experi ment[0062phs

(Assessment experiment 2); Effect of sample on normal skin
In Experiment 1, the effect of sample in the skin in the stress state of

ultraviolet irradiation was studied, but in order to see the action of sample at
non-stress, the sample was applied on the skin which had been subjected to
only shaving. Change in a relatively long term continuous administration
protocol of performing sample application three times/week for 4 weeks was
assessed by morphological study and with immunoclogical staining in
Experiment 1.
[0063]
[Experimental method]
1) Four-week old C56BL6 male mice (Japan SLC Inc.) were habituated for 1
week, and grouping was performed after shaving. An experimental group
was two groups of sample application group and PBS application group, and
15 mice per group were used.

First group (Comparative Example): PBS application

Second group (Example): Sample application

2) A sample was stored at 4°C, and was returned to room temperature before
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performed. 9) A protocol of inmunol ogical staining was the sane as that of
Experinment 1. 10) For assessing tissue pathology by HE stainin
confirmati on of a toxicologic pathology certifying physician was obtai ned.
11) Determ nation of inmunol ogical staining. This was perfornmed as in
Experiment 1. 28 [0064] [Experinental result] 1) Regardi ng norphol ogi cal
change, the influence of sanple on change in an epidermal cell in a nornal
skin of a ratisas nor phol ogically investigated, and results thereof are
shown in Table 4. [0065] [Table 4] -------------------- R

-t T 3) A shavmg s1te is2 em’ squaére centermg i ah 1ntersect10n between a”

- . costate rfb tlforaglc veﬁitel?ra 1&1’91301‘ ma-Egﬁ?%HH%tpoﬁﬁﬁrﬂlesr IRb £ ?M:wmg

[ nf I ammt ory &
------------------------------------------------------- ﬂroup PBS

---------------------------------------------------------- [0066] 1)
Mor phol oglaélﬂ a FRAEMTGWARREH Uéeéarrpl e application group and a PBS application

group as a
4) A sample (200 pl) was applied on a shaved part with a cotton swap at an

all amount, while drying. Coating was performed once a day, at 9 o’'clock at
which activity is not high, three times/week for 4 weeks.

5) A mouse was slaughtered by cervical vertebra dislocation 24 hours after
ultraviolet irradiation, the skin of a shaved part including its surrounding
non-shaved part was peeled on a fascia, spread on a rubber plate, and fixed
with 10% formalin for 24 hours.

6) As a skin section, a tissue having a width of 4 mm was cut out from a
central part of a specimen, and a paraffin-embedded block was prepared to
prepare a this section specimen having a thickness of 3 pm.

7) HE staining and immunoclogical staining were performed form a thin
section specimen.

8) In immunological staining, the same study as that of Experiment 1 was
performed.

9) A protocol of immunoclogical staining was the same as that of Experiment
1.

10) For assessing tissue pathology by HE staining, confirmation of a
toxicologic pathology certifying physician was obtained.

11) Determination of immunological staining. This was performed as in

Experiment 1.
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control were conpared, there was no difference in norphol ogy of
epiderm s, and normal construction was retained. In a applied
group, change in hyperplasia and hyperkeratosis of epiderms was
not seen, and inflanmmati on -change such as inflammatory cel
infiltration was al so not recognized. [0067] 2) Epidermal cel
proliferating ability The PCNA positive cell frequency in First

gg@ﬁgln(PBS application) and Second group (sanple application) was
oand 54% respectively, and a significant difference was not

recogni zed. , The values are the sane as those of Fifth group
(@%Pgr%‘h‘a&aﬂmé?sﬂﬁ Experinent 1, and it was thought that sanple
applicat.ion does not give significant change to the cell.
pﬁg‘#‘?%{d&%g mj)raﬁpﬁgwﬁ' Cﬁﬁngﬁeﬂlﬂ IPEEW'SP@? S%‘ﬁ’j‘? PR&AREFAR At ate. 29
[0068] 3) Regarding_apoptosis of an epidernal cell, the influence
ofpidermalkcalhinca mormal skir ef am@iseawas apuphekigcally investigatedki n was

investigated, and the results thereof are shown in Table 5. [0069]
[alabresulils thereof are shown in Table 4.

-[0065} - - --- - G oup Treatnent PCNA. | abel ed cell

(% Apoptosi s-cell (9% First group PBS application 6 4 8 5
S[%P](‘)bd%]gr oup Sanple 5 4 4+4 ----------oioioao oo aPl ?li cation
-1 0070] As also apparent fromresults. of Table 5.  the ssDNA
fGridp ve apopt dBieatmenk frequeRpidérmdioett gr iparBRBSoappéllcat i on)
and Second group layer infiltration

First group PBS application 13+4 -

Second group Sample 13+4 -

application
[0066]

1) Morphological change

When a sample application group and a PBS application group as a
contro] were compared, there was no difference in morphology of epidermis,
and normal construction was retained. In a applied group, change in
hyperplasia and hyperkeratosis of epidermis was not seen, and inflammation
change such as inflammatory cell infiltration was also not recognized.
[0067]
2) Epidermal cell proliferating ability

The PCNA positive cell frequency in First group (PBS application)
and Second group (sample application) was 6+4% and 534%, respectively,
and a significant difference was not recognized. These values are the same
as those of Fifth group (only shaving) of Experiment 1, and it was thought
that sample application does not give significant change to the cell

proliferating ability, in the ultraviolet non-irradiation state.
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(sanpl e application) was 8 5%and 4 4% respectively, and a difference

was not recogni zed between both of them In addition, the value was a val ue
equivalent to that of Fifth group (only shaving), and it was thought that
sanpl e application does not give significant change to apoptosis in the
ultraviolet non-irradiation state. [0071] Regardi ng expression of BCL-2 in
an epidermal cell, the effect of sanple on a normal skin was investigated
with respd@068p BCL-2 expression and an ultraviolet DNA damage (formation
of a T-T dinmmer), and the results thereof are shown in Table 6. 30 [0072]

[ Tabl e 6] 3y Eé@hrﬂﬁ@gﬂhﬁﬁpﬁgsﬁ(l{fzﬁl @ﬁiﬂ{ei?ﬁtﬁﬂ(%@ﬂ'rtﬁre fiftnce-of sample-omrecell - - -
--------------------- ositive ce

“““““ proliferation and apo;tatoms of a normal skin W‘a‘s‘l‘ Vés‘ti%a:t‘ed‘ andthe-- First
application [0073]
As al so a%@ﬁﬁgtth[af&ﬁ‘atrg %ullntrfa F5Tabl e 6 m | d enhancenent of BLC 2
expressi on was recogni ze a sanple application group as conpared with a
PBS appl i c&hbgr group as a control but enhancenent of BLC-2 expression was
extrenely as conpared with a group of application after ultraviolet

i rradi ati qTapie Experiment 1, and this corresponded to no remarkable change

| an PO QRS T eUUeREY T O OB ARE O Welro) T AIoBeBsib el o)

epi der mal First group  PBS application 6 + 4 8+5
Second group Sample bt+4 4+4
application
[0070]

As also apparent from results of Table 5, the ssDNA positive
apoptosis cell frequency in First group (PBS application) and Second group
(sample application) was 8 + 5% and 4 + 4%, respectively, and a difference
was not recognized between both of them. In addition, the value was a
value equivalent to that of Fifth group (only shaving), and it was thought
that sample application does not give significant change to apoptosis in the
ultraviolet non-1rradiation state.

[0071]

Regarding expression of BCL-2 in an epidermal cell, the effect of
sample on a normal skin was investigated with respect to BCL-2 expression
and an ultraviclet DNA damage (formation of a T-T dimmer), and the results

thereof are shown in Table 6.
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a T-T diner was not recognized on epiderms, in any group, under condition
of no ultraviolet irradiation. [0074] As al so apparent fromthe above
results, it was recogni zed that sanples of Exanples nake an epi dermal cell
of a living body express the BCL-2 protein, and inhibit apoptosis. In
addition, in Exanples, an ampbunt of formation of a T-T diner in an
epidermal cell to which an ultraviolet-ray had been irradi ated was
decreased,jpgpgd] it was recognized that a DNA danmage due to ultraviol et
irradiation is prevented. 31 CLAIMS 1. A BCL-2 protein expressing agent,
conpri si ng y@ﬂer and et hanol -sol ubl e gl ycyrrhiza extract as an active

i ngr edi ent B BCL-2 protein expressing agent for the skin, wherein the
expr essi orGafuBCL- 2 pr ot €Teatmenbe expr eBELoR exprd8Gio? f¥Ddémeri n an

epidermal cell, in the BCL-2 protein expr essi ng agent af,ogiiq;f‘,{er@qil @%’9 claim1.
3. The BCLF;'I‘%“S’;JQ%%E T expr J}’gﬂﬁ’%ﬁh To frpce SR acco d| ng To craim 2,
wher ei n tlg;se celsgél S pi gment #8h cel 1. B apopt osi s

i nhi bi ti ng>egaf 'dBnprl Plfie BLC 2 pfotein expre55| ng agent as defi ned

inclaiml_or._ 2 _as._an._actdsk qaﬁg&nam ent. 5.__An _agent for preventing the
ul travi ol 3[) damage of an epi der mal cel | , conprising the glycyrrhiza
extract a 8 ned in claiml as an active ingredient. 32

As also apparent from the results of Table 6, mild enhancement of
BLC-2 expression was recognized in a sample application group as compared
with a PBS application group as a control, but enhancement of BLC-2
expression was extremely mild as compared with a group of application after
ultraviolet irradiation of Experiment 1, and this corresponded to no
remarkable change in an apoptosis frequency.

Regarding formation of a T-T dimer in an epidermal cell, formation of
a T-T dimer was not recognized on epidermis, in any group, under condition
of no ultravioclet irradiation.

[0074]

As also apparent from the above results, it was recognized that
samples of Examples make an epidermal cell of a living body express the
BCL-2 protein, and inhibit apoptosis. In addition, in Examples, an amount
of formation of a T-T dimer in an epidermal cell to which an ultraviolet-ray
had been irradiated was decreased, and it was recognized that a DNA

damage due to ultraviolet irradiation is prevented.
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CLAIMS

1. A BCL-2 protein expressing agent, comprising a water and

ethanol-soluble glycyrrhiza extract as an active ingredient.

2. A BCL-2 protein expressing agent for the skin, wherein the
expression of BCL-2 protein 1s the expression of BCL-2 protein in an

epidermal cell, in the BCL-2 protein expressing agent as defined in claim 1.

3. The BCL-2 protein expressing agent for the skin according to

claim 2, wherein the epidermal cell is a pigment stem cell.

4. An apoptosis inhibiting agent, comprising the BLC-2 protein

expressing agent as defined in claim 1 or 2 as an active ingredient.
5. An agent for preventing the ultraviolet DNA damage of an

epidermal cell, comprising the glycyrrhiza extract as defined in claim 1 as an

active ingredient.
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