DESCRI PTI ON BCL-2 PROTEI N EXPRESSI NG AGENT, APCOPTCSI S | NHI BI TI NG
AGENT AND AGENT FOR PREVENTI NG ULTRAVI OLET 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 ultravi ol et DNA danage of an epidermal cell,
in a cell of the skin or the |ike. BACKGROUND ART [ 0002]

A ycyrrhiza (licorice) which is well known as a crude drug is used

for a drug or as a raw nateri al ., and is also used as an
i ngredi ent of skin external pr epgég I&%%f)?lf,l@%] as a cosnetic. In
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dermis to retain the skin tension, agi ng of skin by
retaining a noisture retaining nechani smby collagen (Patent Docunent

1). 10004]
TECHNICAL FIELD

[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 alsc 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 agueous 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]



In addition, it is also known that the glycyrrhiza extract inhibits
the production of nelanin generated by ultraviol et damage in the
skin, and pronotes the excretion of nelanin, and as the glycyrrhiza
extract, a skin cosnetic obtained by extracting the root and rhizone
of glycyrrhiza by water, filtering the extract, using the

wat er -i nsol ubl e water extraction residue collected as a raw materi al,
and using the ethanol extraction product as an active ingredient is
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1s known (Patent Document 3).
[00086]

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. Ifor 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
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[ 0010] The BCL-2 protein is expressed in a cytoplasm

(i ncluding the periphery of nuclear nenbrane), is present on the
outer nenbrane surface of mtochondria 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 tunor cell, but also in
the nerve system intestine nucosa, and an epidernmal base layer in a
normal cell. [0011] The BCL-2 gene is a gene essential for
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[0010]

The BCL-2 protein is expressed in a ¢ytoplasm (including the
periphery of nuclear mem’brane), is present on the outer membrane surface
of mitochondria 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 1in the nexrve systexh, 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 1s 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



[ 0013] However, regarding of the property of expressing the
BCL-2 protein or the property of inhibiting apoptosis, there is no
finding associated wth the aforenentioned glycyrrhiza extract, the
whi teni ng action and agi ng preventing action known in Patent

Docunents 1 to 3 are due to the action of pronoting collagen

production and inhibiting nmelanin production on a live cell unlike
the action exerted by anti-apoptosis due to the expression of BCL-2
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marrow, skin, and the inside of stomach intestine tract (Patent Document 5).
[0012]

Patent Document 1: JP-A N0.2000-191498 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



The glycyrrhiza extract adopted as an active ingredient in the
present invention is harm ess and safe to a normal epidernmal cell,
that is, does not significantly affect the cell proliferating ability
and apoptosis in a normal epidernmal cell and, even when added to a
cosnetic or the like, does not remarkably affect the action of

i nhi biting apoptosis to a nornal epidermal cell. That is, by
the previous nethod of using a cosnetic, glycyrrhiza was not actively
used as a iﬁ&i protei n expressing agent, an apoptosis inhibiting
agent, or an éﬁent for preventing the ultraviol et DNA damage of an
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agent for ﬁﬂgAikin to a pignent stemcell, it acts such that the
BCL- 2 gene upplied at a term necessary for existence of a pignent
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Then, an object of the present invention is to provide a BCL-2 protein

expressing ageut, 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.



[ 0022] Since the present invention is a BCL-2 protein
expressing agent or an apoptosis inhibiting agent containing a water
and et hanol -sol ubl e gl ycyrrhiza 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 ultraviol et DNA danage of an epidermal cell, which

i nhibits apoptosis of a cell having a DNA which is directly or
'“d'reCt'yEﬁﬁﬂﬁgﬁéhﬂréhﬂﬂbﬁﬂ%ﬁ%&ﬁﬁpsrays or the like, enhances the
tissue restoring property of a cé and is added to various drugs,
and can be ;g ﬂgcted to be widely applied. In addition, the
BCL- 2 protern Xpressing agent of the present i nvention also has an

ESX?? .thgjgert o bR ALl o Ffsggna%‘i%gﬁ?‘r o Hfeds ihilBidlle fecne
CARRY NG, OO L T RRERS PR g3 e WA R o n DB 1 ¢ e
present | n\fﬁfﬁd%(ﬁl h i b‘é%H@%&%Lg%p%ﬁ'gﬁ%ﬂgfﬁlég%&é‘&g%gﬁ Xgrng]éﬁ e,

which is a papr onacéous ne

and Chi na M‘fgoft Qﬁqeﬁh% 89& ﬂ{aq:ﬁ:ﬁ'r’)#ty va 808 of Q}? %‘%ﬁﬂﬂp ﬁelggpéﬁﬂt)

or its reIate Sp ecire$ having a scie I C nane o

HERD: )i_“fr;?%‘? F%r*@%r’ﬁ. LEOEY by Fe B, ‘f?fn?rﬁ%%?%ﬁa”d”r' fre % root
P S ﬁ%?%r%ec%g%%eai%e%&@&%e%?raﬁrﬁ%r e MO
a materi al gm 8 R AGLING, RS Dovater o gg&hggg%vggﬁggger

agueous So ven S can pe USE as an e

ingrEdientnofg%%ﬁ%n§ﬁy9r9§ﬂ%%@%ﬁ9 G&Q'%@S é%é? t to the skinis
ve

wel | known use acting the active
i ngredi ent (?ddmllr]tjhe present invention is water (which may be any of
neutral, n% y acidic or mldly alkalrne) or an aqueous extraction

sol vent in whi Chﬂ@g %‘élﬂ & ;ﬁ&geﬁ‘? rﬁre &%%re%‘%btg?xﬁ?dﬁ{yﬁgmgere

Sﬁlvents (whi ch may solven are appr pri o

2dopt ed. Bebent ¥ a@?p?ﬂgg"ré%ﬁ%r%‘ﬁ“ ’%9@ B R A BT B e
h dd

ctive i noredrant R chRRtt R0BaRe e%sﬁgﬂré%??ﬁﬁfél%gnﬁe &bl e i n

wat er and 5151@%?19151 Eéﬁ QX%‘%&%}I&%& kz)a‘tel[ QIQ& g‘lh noi sﬁl ;ke g yrgse}% e% t(ft])%g%ctlaﬁ

extraction operation’w an aqueous

the state Qﬁﬁ%ﬁQgH Qlen@r  hot mater in order to enhance extraction
effici ency raction operation is performed at particularly
| 00C or gﬂﬁ preferably 100 to 130C, ingredients effective for
BCL-2 protein expression apoptosis inhibition or prevention of the

ul travi ol et : gggﬁﬁé@gﬁyﬁﬁuﬁ‘e}&%&e{d&'m&&é bn 3LAvEH LG aBILY the

present invention is 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

6



It is preferable that, in an extraction step, an extract solution is

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 renove suspendi ng

substances. [0027] As the adsorbent, a substance which

provides an interface that causes nuch positive adsorption, such as
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adsor bent s organic adsorbents) in addition to inorganic adsorbents

conprised of a [ teri.al as aetly arbon. 1.002
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addi ng an ﬁﬁ&bge carbon powder (and a filtration aid such as talc, if
necessary) t0 an extraction solution to be stirred, and filtering the
m xture with a fd|ter uring the active carhbon wder rticles
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| 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.



known concentration neans such as a pressure reducing operation or
heat concentration can be adopted. A concentration ratio is
preferably around 2 to 100-fold, particularly around 5 to 50-fold,
usual |y, around 10-fold concentration is preferable. [0033]

It is preferable that the resulting concentrate is diluted again with
t he af orenenti oned aqueous sol vent extraction liquid or an agueous
sol vent equi valent thereto. It is not necessary that a dilution ratio

is particularly Ithnighgson, BHb E'GL-;*zspﬂe@éih%&gp%sgﬂg{agenbg@ée BibLREi O tO
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of 99.5% or nore as an extraction solvent after conce Ion. [0035]
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prepared i | f.ar j e applied on the skin.

[ 0036] Skt gl%%@%?%g%?g%ﬁgﬁwgy%ﬁ%?&t%ﬁg%mz protein expressing
ageht, the apoptosis inhibiting agent and the agent for preventing
the ultraviol et DNA damage of an epidermal cell of the present
invention arevARtrARARS (R [oig but for exanple, a form well
known as an externgﬁ p%aﬁgmiﬂ(@aﬁ e adopted, and it is preferable
to fornul at@)gg;to a preparation formwhich is easily applied on the
skin, such as wat er soluble liquid, lotion, cream ointnment, and
powder . s p = e o TR YSRiAsist 0 ' he BCL-2 protein
expr essi ng agent ofcat ﬂ%bﬁ‘?%éltég? I n%/ogﬁ Si%ﬁcga%gg@eg? %%pr (S)Sr’l%lz’l g’émi nt o

preparati Oanaﬁﬁﬁgcis?g irﬁiﬁﬂl@f@%ﬁ@%oﬁ{ﬂnﬁlgqé’ A3k e ALY eﬁ#a%%l-%gluble

i nj ect abl es, at 1 ons, al preparations, suppositories and
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whi ch is usdally used 1 n each preparation.
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10% by weight to the s as exp se g wei ®as a

dried s ubsiRBERy oA YISl aLREE&T %ith%%ﬁ@iﬁgt-mys 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.



[ 0038] [Process for actually producing glycyrrhiza extract solution
(M1 1) Water (2000 liters (hereinafter, liter is represented by
L)) was added to 200 kg of cut dycyrrhiza urarelensis Fischer, this
was extracted at 95C for 2.5 hours and the extraction sol ution was
filtered with a vibration suppressing sieve (300 nesh, made of
stainless). The resulting extraction filtrate was concentrated
(liquid tenperature 60C or | ower, under reduced pressure), and the
concentr at fr t® ed to obtain a
dry extractgwbmsy%;ﬁev&gRﬁ?ggoﬁTﬂ%%@o I?%IFnI ess) to obtain
a yield of (g3 gg of a glycyrrhiza dry extract (T origin). 2)

Phar macopo[eu a grade ethanol (100 L) was added to 20 kg of the
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No. 2 filter paper. har macopoel a gra

filtrate o | filtration with No. 5
filter pap%él%rgle%?'bﬂﬁg%%a ‘%t t%’t gﬂlnl’lilel W?'}P% °%ls concentrat ed (40C
or | ower, g]' reduced pressure) to dryness, 300 nL of water was
added ther to,” this was extracted (shaking, at roomtenperature) and

filtered with No grt)ﬂr!ﬂlfé Igéeé)ﬁg%&tlazggg +RE %giayr\%a in#%ﬁ{e%%én)gg]écf presen%

9) The filtrate obtarne ) Was jus
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 aleohol include well-known alcohol

- solvents such as methanol, ethanol, isopropanol and t-butancl. In addition,
active ingredients extracted with these solvents are all solible in water and
ethanol (ethyl alcohol).
(0025]

It is preferable that extraction operation with such an aqueous
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The filtrate (250nL) obtained in 9) was heated to 95 to 110C by
boiling in hot water to obtain a concentrate (37.1 g), to this was
added 1 L of 99.5% absol ute et hanol (Konishi Co., Ltd.),

et hanol -sol ubl e fractions were coll ected, which was heated to 95 to
100C to obtain a concentrate (21.5 g). To this were added 50 nL of
purified water and 50 g of active carbon (manufactured by Wako Pure
Chemi cal Industries, Ltd. :active carbon powder), the mxture was

i e
i () i AT Wil T e
cnanl-softafle il %n?r%g@lﬁ? She’ 0 *f’ggﬁ‘?ﬁii“zﬁz‘l‘:ﬁ%ﬁ?
&re |n:‘ |C ;e‘fl vva@lercandg?i% rfé?%’ea O%r)r%%ﬁutlﬂgmﬁnaﬁ Eﬁeéran%z:ﬁgﬁlﬁ)e &;; e
stirred anéi1 %Qﬁ’ @?ﬁ%ﬂPrﬁﬁo eﬁﬁg QF%? ﬂ%?ﬁ%@ r%ﬁ“ﬂﬁe rui sh

pharrnatceutr{sc(g%6 , Ltd.) was added, follomed by further stirring.
Thereafter, é m'xture was fiItered with filter paper, the resulting

thi s v Qﬁéeﬁei‘ 0% A ¥isr s Y30 2B a1 Tiheh angh. TRGRIER Sbbon i1y )
fo 100C & o Bred i C%%%@s?#%a?au%saé%%‘?é SRR RE A ?Zt e
(oo} o AU bR BbR el e AkrEenfi ro e BRvtaeyes A dend
the. pr esent IR R PR EERaRecR S FRE T FORLEHR R ¢ eVies 95s Of & eBmiderbe
with the sﬂnlnaran .he Cﬁncentratlon of 0.1 to 10% by

wei ght , xge§§regmgegﬁag BB FHRP685a dried substance. [0041]

[ Met hod of(ﬁgﬁiesnent experinment (1)] 1) Four-week old 056BL6 nal e
m ce (Japar[r Inc.) were habituat ed for 1 week, hair was shaved,

d i : f fi f
A st oroup t o APERE SRBRentR S %ﬁc%ﬁ”egﬁr BPBsS apib it Bok 1 ot
o Crous of oPRE o RS ks drPRe] 8u fibate %T%?vé’c%frééﬁm %spgrq%iapﬁahls
bef | t l, et t Thi : ..
e S A B PR P
S I d f t Fifth
EAAREGI I L AN R N R WA TS
at 4G, anda{; ge'fo Qg%dt IQeorrrlrc])\;e %ﬂggtrlgnbc ]:alggbej\r, agghlcgi%ﬁ ?snmade 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



3) Inultraviolet irradiation, full wavel ength ultraviolet-rays
(UV-A -B, -C) were irradiated to induce an acute ultraviol et danage
on the skin, thereupon, the sanple was applied on the nouse skin 24
hours before ultraviolet irradiation or imediately after

irradi ation, and change in the acute ultraviol et danage was studi ed.
4) A shaving site is 2 cmsquare centering an intersection between a
costate rib thoracic vertebra inferior margi n and spondyl us, and a
shavi ng ar eaythSarfd €12. Shavi ng was perforned using an el ectric shaver
(National), and a razor was not used. 5) An ultraviolet-ray was
irradi ated[dgygyl. 5 minutes at an ultraviolet-ray intensity of 11
mMVcn2 (irradiation distance 5 cm) using an ultraviol et generating

appar atus (XX- 15BkBve dad¥Bn GO notl Q\K&P%]:}ai?rg%nﬂs&d’%% ﬁglrtfcﬁﬂl?ﬁ g{‘rlicgi};/’

irradi ati on dose thereupon was 1.0 pon 1rra

mouse vas aseshhe the afhtiikNgnamUhalkede 1 IBUSR éa@%ﬂ;ﬁgﬂ%@&r%aﬁc“ on)

and, thereafter, extremtieS were fixed wth a tape aln résting

of postur ebﬁ'ﬂﬂbbﬂ%n@ﬂa@ﬂf aldioss rabvy }na-'l_:gﬁagslal?@a oﬁ@ﬁci\%%ﬁ }gﬁéd@s%% ed on

a shaved part with a cotton swab at an unt, ylngg 8)A

nouse Was §@&idnidheeduitas&ds\d L Ler kst.acat i s after
ul traviolet irradi %ti on?1 t ﬁe Og@irﬁ%gf&fgﬂge a%lggie%h%&?yn %é%&%géi ts
surroundin m@-shaved part was peeled on a fascia, spread on a

rubber plate, and fixed wth 10%formalin for 24 hours. 9) As a

skin section, a v i i -4 . Ut m a
central part of gﬁi %%gh%gg ,aﬁg% e‘gY't ?)Staé;béj?}{) ?%‘?%é%%bﬁ‘%%‘% OngaIg

prepared t o PELRAHEe é‘eéiﬁiiﬂ wWIREh QR c%ﬂﬁ?xhﬁﬁgpﬁgeﬁd}g f&é{xé‘% ﬁggg%ﬁepf 3

pm 10) Hematoxylrn nuclear stalning ere er, reviated

as HE stai }itBghy 8fchd Mﬁ%,% igﬁﬁklu?itegia id}gm‘ﬁ]%fc%r&%ﬁiﬁlﬁreﬁ%?#geh?{ﬁs]tsgg .

thin section specinen. 1 I mmuinol ogi cal st aini ng, oW ng

ant i bodi eS,MRKE JaBEHer a%gﬂ%ﬁ@a&ggﬁ%gds%e%@% @Jﬂi% A RoMBAE atqm

perfornmed as intables. I max er (Bi ogenex) was use

o en, 8 bohen:anuscl gt L ARRL LA OSRCAEREES g 3y gy
( DAKO) PepshiddobBic adsorbent having a methacrylic acid ester polymer as a skeleton.
[0031]

As the solid liquid 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 stirred, 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.

[0082]

As the concentration operation on an aqueous solvent extract, a well

11



ss-DNA (I BL) Pepsi n11200 T-T Di mer (donation)Pepsinl1200 [0043] 12) A
protocol for immunological staining is as follows. 1:
Deparaffinization, water addition 2: Antigen activation 3:

0. 3%1202- met hanol treatnent 4. Prinmary anti body treatnment 5: Washing
6: Secondary antibody treatnment 7: Washing 8: DAB col or devel opnent
9: Hemat oxyl i n nucl ear staining

known concentration means such as a pressure reducing operation or heat
concentration can be adopted. A concentration ratio is preferably around 2
to 100-fold, particularly around 5 to 50-fold, usually, around 10-fold
concentration is preferable.

[0033]

It is preferable that the resulting concentrate is diluted again with
the aforementioned aqueous solvent extraction liquid or an aqueous solvent
equivalent thereto. It is not necessary that a dilution ratio is particularly

{ limited, but it 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.

[0085]

In order to prepare an ethyl alcohol-soluble ingredient cbtained 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.

12



10: Sealing [0044] 13) For assessing tissue pathol ogy by HE
staining, the confirmation of a toxicologic pathology certifying
physi ci an was obtained. 14) Determ nation of i mrunol ogi cal staining
(1) Regarding PCNA, ssDNA and a D-D diner, 500 cells including al

| ayers of an epidermal cell were observed under a mcroscope, and a
cell having a positive finding in a nucleus was defined as positive.
Incidentally, PCNA (proliferating cell nuclear antigen) exhibits the
cel | prolifﬁggﬁing ability, is relatively stable throughout a cell
cycle, is é e at a very lowlevel in a non-proliferating cell, but

ol aPL0y Lo agean gatet aebel kel Laleh QXSS AT e
o Ll S P AL 8D BB LA TR RS B
e G e MU TN A
defi ned as,.pasit{ive.. A case where a staining intensity is |ower than
that of a U PiGa wEpler £ 1o 1_:#%0'% S ASFPHB AP IRGALIODSADL he
R ALEAREICAE 0 ST R SR e A
egar 919, TRSRLSUSELES) SLSBRE B, L0 elar ehbpd posd, arer el
[ adh ati oRHIEE ot hBP8gFal |y exam ned. [0046] [Table 1 -

( In addition to use as the cosmétic, 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 ultraviclet 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 glyeyrrhiza extract solution (T)]

13



G oup Treatnment Epidermal cell layer _ Inflammatory cell infiltration
First group Before and after UV 3.6 1.8 ++ (PBS) Second group

1) Water (2000 liters (hereinafter, liter is represented by L)) was added to
200 kg of cut Glycyrrhiza urarelensis Fischer, this was extracted at 95°C for
2.5 hours and the extraction solution was filtered with a vibration
suppressing sieve (300 mesh, made of stainless). The resulting extraction
filirate was concentrated (liquid temperature 60°C or lower, under reduced
pressure), and the concentrate (spray dry stock solution) was spray-dried to
obtain a dry extract. This was sieved: (60 mesh, made of stainless) to obtain
a yield of 20 kg of a glycyrrhiza dry extract (T origin).

( 2) Pharmacopoeia grade ethanel (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) Phar;rnacopoeia grade ethanol was added to the filtrate obtained in 3) to
be 100 L, and this was concentrated (50°C or lower, under reduced pressure)
tobe 10 L. Further, 400 g of active carbon (particulate Shirasagi KI) 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 K1), and the mixture was stirred for 8 hours and filtered with No.

2 filter paper.

14



Before W (sanple) 4.2 2.0 Third group After W (sanple) 7.8 3.3
Fourth group Before and after UV 8.6 3.5 (sanpl e) :

8) Pharmaeopoeia grade ethanol was added to the filtrate obtained in 5) to
be 2L, 100 g of active carbon (particulate Shirasagi K1) was added thereto,
and the mixture was stirred for 3 hours and filtered with No. 2 filter paper.

7} Pharmacopoeia grade ethanol was added to the filtrate obtained in 6) to
be 2L, followed by filtration with No. 5 filter paper.

8) The filtrate obtained in 7) was concentrated (40°C or lower, under
reduced pressure) to dryness, 300 mL of water was added thereto, this was
extracted (shaking, 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-scluble 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 tale
(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 85 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 (manufactired by Wako Pure Chemical Industries, Ltd.: active
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Fifth group Only shaving 3.1 1.2 *PBS = Phosphate buffer saline

[ 0047] As al so apparent fromthe results shown in Table 1, a
normal nouse epiderms was conprised of one |ayer of a base cel

| ayer and one to two | ayers of stratum spinosum In Fifth group (only
shaving), this normal finding was retained, and no inflammtory cell
was recogni zed. In First group (irradiation + PBS treatnent),
t he fundanental construction of epiderm s was retai ned, and apparent

erosion formgti on and. epi dermal cell .necrosjs re not . recognized.
Hovever ,  mEPPRIERec By EENTe VAR SHTosk 3vh ARdae SR8 Hnensd BeL tale

superficial |ayer of iderms.to within epiderms, and.this was
regar ded aé@ﬁ%ﬁ%ﬁﬁ%@&@ pg@?f’@t%%ﬁﬁl"@g Cdda-:tﬂ.t]% ‘f’?%ﬁiiéﬂ"iatfﬂno“@d
i rradiation. dn Second group (irradiation _+ sanple application
before irr Eaifﬁfﬁh&ﬁ)gfﬁr%g D hgg%fiaé%ﬂr’ theamysure wasitiiarel ik fliss pageen,
and inflammtory.cell infiltration was mlder than First group.
In Third %%59%%%%@1%%%@3 t9 B9 1005k ite ﬁg%ﬁlp@rcwwafaﬁ% Behg),
and Fourth oup (ir iation + sanple application, before and after
i rradiati oﬁ‘?,&n@ﬁf &}fe?ciﬁaegi @)sm? ki %’é@%ﬂb@i‘ﬁ%’ @gﬁﬁollﬁiqné%rgo-dh@% 0
mai nly incregase inlgﬁr?tun1spinosu bg{ atypia was not recognized in
const i t uenf*haial-golubleiackene wep epliasted: smdihds wrs beatadgonaito 100°C
I nflammatory cel.l infiltration s mlder than First group
(irradiati 5%01;;;%3 COPESRIKRR ()%.-2 2. To 2.pg %fdgiq somsentragmpas agded
inflannatorﬁ cel.l infilgration,,since it was seen in First group
(irradiat i BAvibegpenter do ppbls Whisk easisedap acetmplentil trati on was
beldeved tf(ﬁ&uan i nfl ammati on reaction by a cell damage due to
ul t'r avi ol etV adi ation. On the other hand, inflanmatory cel
infiltration was_decreased in_sanple_appl]jcation groups, o
particularly, i @%ﬁr@%ﬁ%ﬁ%m%@?ﬁp@ﬂ%pﬁlww ZaRXERSEi e 3 i on
after irragiati n S Perjorne , and it mgg recogni zed that
i nfl ammat i BA% torhe gffactiyedor ¢ 184Bpefigeh ¢{dhe pregad]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 ultraviclet irradiation

Third group (Example): Sample application after ultraviolet irradiation

Fourth group (Example): Sample application before and after ultraviolet
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Regarding the proliferating ability of an epidermal cell, the

I nfluence of the sanple on change in an epidermal cell in nouse skin
ultraviolet irradiation was investigated with respect to the cel
proliferating ability and apoptosis. That is, the

proliferating ability of an epidermal cell was studied by the PCNA
positive cell nunber through inmunol ogi cal staining.

Regar di ng apoptosis of an epidermal cell, a frequency of positive
cells in mhic&@_ DNA was fragnented (apopt05|s cell (%) was

det er m ned$§

Yingl e strand DNA (ssDNA) i nmunol ogi cal st ai ni ng

net hod, and_the resuzés thereof wer aI described in Table 2.
[ 0049]

cel |

./M\

(9

[ TEBPR 83qup (Cogpparative &asam SngBEi%ed cell (Q Apoptosis

2) The sample was stored at 4°C, and returned to room temperature before
application.

3) In ultraviolet irradiation, full wavelength ultraviolet-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
cm? 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
intensity of 11 mW/cm? (irradiation distance 5 cm) using an ultraviolet
generating apparatus (XX-156BLB, UVP Co, Tokyo, Japan), An ultraviolet
irradiation dose thereupon was 1.0 J/em2.

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 nl) 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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First group Before and after U/ 14 5 32 12 (PBS) Second group
Before UV(sanple) 13 4 24 8 Third group After WV (sanple)

with 10% formalin for 24 hours.
9) 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 thin section specimen having a thickness of 3 pm.
10y Hematoxylin nuclear staining (hereinafter, also abbreviated as HE
staining) and immunological staining were performed from the thin section
specimen.
11) For immunological 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.

[0042]

Antigen name Clone Treatment Concentration
PCNA(DAKO) PC10 Citric acid-MW 1/50
BCL 2 (DAKO) Pepsin 17100
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%Hz0z-methanol treatment
4: Primayy antibody treatment
5: Washing
6: Secondary antibody treatment

7. Washing
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15 6 6 6 Fourth group Before and after 17 6 44 UV(sanple) Fifth
group Only shaving 6 4 32

8: DAB color development

9: Hematoxylin nuclear staining

10: Sealing
[0044]

13) For assessing tissue pathology by HE staining, the confirmation of a
toxicologic pathology certifying physician was obtained.
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 anﬁgen) 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 reactioﬁ 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 positive, and 2-fold or more was defined as strongly positive.
[0045]

[Experimental result]

Regarding morphological change by the aforementioned
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*PBS -= Phosphate buffer saline [0050] As apparent also from
the results of Table 2, in Fifth group (only shaving) of the PCNA
positive cell, the PCNA-Iabel ed cell was seen only in a base cel

| ayer, and the positive frequency was 64% To the contrary, First
group (irradiation + PBS treatnent), Second group (irradiation +
sanpl e application before irradiation), Third group (irradiation +
sanpl e application after irradiation) and Fourth group (irradiation +

sanpl e appl afte irr |ati.o i i ch.

ul t ravi ol ete Fr a%ﬂt@e%g{h&gg %erli‘eg}l dree %wﬁéﬂ?a%es?“[ Y\@featflﬁeﬁt?ency
was 145% 5O 6%, I ectivel and .a.significant
dlfference%\?\gls{%r%c(]aecgg{%\llez %1?% B\%%% ﬂ%naplé?ébm(r’lgﬁ?@l H‘g\lfis gmand

ot her G ou Hovveve ond to Fourth groups in which
t he sanpl ell?ﬁt é%ap ﬁma? lation W |1’3?’-‘P@Wf %?ég' SPHRELPCONA posi tive cel |
to that of [é:é:ifgt group in which application was not perforned was
recogni zed it was believed that therefrom when ultraviol et
irradiati OEI‘ erfornmed, a cell tissue restoring reaction against a
cell damag %cgu s in any case. [0051] Regarding apoptosis of an

epi dermal @ablp in Fif Thegnoup (only sEpitaghal ddlle SnMBtiaBHEREF

SSDNA posi ti ve cells were seen in _st rat qgnépl nosum bebélglﬁﬂ%atfgﬂ t he

contrary, Stp gro%f(;ﬂ3 3 garment )y LT W Ch
uItraV|oIet |r adlatlo%3 per orrre the ss p05|t|ve cell was

3212% bei h| hl On the other hand, in
Cg éi%%%ﬁ %})pl |4c2af:|2091 before {rradiati on) in

Second gro

h the Wds a i rrdeff &3on, the sSDNA positive

gt osi s @'@PFthfﬁ@ql@en fqmenzlzﬁé‘%r B¥i ng- GG fi cant| yxhi gher

frequency t han that of (sEiniplk) group as a non-irradiation control.
In additi oﬁ‘;fthrgréﬁmrd Ombyphévingadi at i o3.F+dadpl e application after
irradiatiop ourt rradiation + sanple application
bef ore and %Bg FP?% 3% g{;%) %iﬁnwh. ch the sanple was applied after
irradiati omq%e SSDNA positive apoptosis cell frequency was 66% and

44% respe |y, being significantly reduced nore than First group
bl cati on bef oRe® s%?a%t@%’g?“rﬁ%%?%deﬁﬁr%%u %8% VR aheb frepeedl i
hese.r esuFPataREs %355%%%?@8 3Pt Sief of ae z@gwg%@qm ch
buah R R =S SR S AT AL T R
{ﬁg(r:gb;e Pk ﬁﬁﬁﬁﬁé'gﬁgﬁﬁ ert &gnges act egds%irec !gr%tzggal ly,

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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Then, regarding the expression of BCL-2 in an epidermal cell, the

I nfluence of the sanple on change in an epidermal cell in nouse skin
ultraviolet irradiation was investigated with respect to BCL-2
expression and ultraviol et DNA damage, and the expression of BCL-2
whi ch was wi dely recogni zed as a factor inhibiting apoptosis was

I nvestigated by i munol ogi cal -staining, and the results were shown in
Tabl e 3. [0055] [Table 3] G oup Treatnent BCL-2 expression T-T

di mer _positi Via ﬁ‘ﬁ{rld g(r%{q% )(irﬂx 'zsa%iogr+oslsjaomple application after irradiation)
and Fourth group (irradiation + sample application before and after
irradiation), epidermis was thickened into 8 to 10 layers due to mainly
increase in stratum spinosum, but atypia was not recognized in constituent
cells, and tissue construction was also retained. Inflammatory cell
infiltration was milder than First group (irradiation + PBS treatment).

In addition, regarding inflammatory cell infiliration, since it was
seen in 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 éhange 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) immunological staining method, and the results
thereof were also described in Table 2.

[0049]
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Before and after WV Faint 16 8 (PBS) Second group Before WV
(sanple) ++ 9 6

[Table 2]
Group Treatment PCNA-labeled Apoptosis cell (%)
cell (%)

First group Before and after UV 14 +5 32112
{PBS)

Second group Before UV(sample) 13+4 24+8

Third group  After UV (sample) 15+6 6+6

Fouyth group Before and after 17+86 414
UV(sample)

Fifth group Only shaving 6+t4 32

*PBS = Phosphate buffer saline

[0050]

( 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 (trradiation + 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 oceurs in any case.

[0051]

Regarding apoptosis of an epidermal cell, in Fifth group (only
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Third group After WV (sanple) +++ 4 + 4 Fourth group Before and after
TIV +++ 4 3 (sanple) Fifth_mup Only shaving

shaving), the small number of ssDNA positive cells were seen in stratum
spinosum, being 3+2%. To the contrary, in First group (irradiation + PBS
treatment) in which ultraviclet irradiation was performed, the ssDNA
positive cell was 32+12%, being highly frequency.

[0052]

On the other hand, in Second group (irradiation + sample application
before irradiation) in which the sample was applied before irradiation, the
ssDINA positive apoptosis cell frequency was 2448%, being significantly

( higher frequency than that of Fifth group as a non-irradiation control.

In addition, in Third group (irra&iat.ion + 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
irradiation), 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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Fai nt *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 |ayer also in First
group (irradiation + PBS treatnent) in which ultraviolet irradiation
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

sanpl e vas ;R RbrRRE QA RpId Bﬁ‘QhQﬁ%@ dx?%d%rﬁ?é? Qs %u‘{%@%k ositive,

and both of an expression |ntenS|t e p05| Ive er were

signifi Canhhﬂ'aﬁ@mriﬁeﬂhéﬁﬁgmﬁ'sfﬂ@eﬂf 't'@d Bg&rtfng rra aaré su% oup

of only irradiation contrar group on +

sampl e appLhaahanidtbi B sadke aafrgelghea&& g&w{ B BORP vl bR ALLS"

+ sanpl e application ore an

saml o vas.appbid A4 Sl St Ao ks 2 RSSO ygs strongly

positive in both cases a cl e rence was “recoghi zed bet ween

First group, %{Jﬂ%@éy ﬁ%ogngﬁégﬁa{elggﬂ%herggﬁggg ;424K §i rradi ation

+ sanpl e application before™irra h~group (only
shavi ng) . E T] Regardi ng a DNA damage due to ultraviol et
irradiation rn"an epidermal cell, since it is known that formation of

a thym ne fﬁ{@ég T-T diner) is generated in an intranuclear DNA by an
ultraviolet-ray, “particularly, high energy UVC _formation of a T-T
di mer aftefsroupadi at i offremsesttudi ed usi L2 expiréssion] @iThdimant i body.

[0058] The T-T diner positive cell was not recpgiiiizedeldi%gl |
inFifth grawpstay v SB@Ydr@%déf@ertm COEh@Ary, 10 FiT g +Gf oup
(irradiation + P tregh in mhlch ultraviolet irradiation was
per f or med, iV y [fLirequent, suchgygs, 168%

On the ot h E Jhan %%Iu%) e&?%@ atl on + sarrp?gs%ppl i cation
bef ore |rr s appl i ed bef

irradiatio Ou‘E egr‘? ﬁ’ d?’ e @af T"‘*‘Fe uené Vtwas 96% whi¢h dhas a
S|gn|f|cantl hlgher f ythan Fifth group as a non-irradiation
control . h 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. Tbo the contrary, in Third group

(irradiation + sample application after irradiation) and Fourth group
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To the contrary, in Third group (irradiation + sanple application
after irradiation) and Fourth group (irradiation + sanple application
before and after irradiation) in which the sanple was applied after
irradiation, the T-T dinmer cell frequency was 44% and 43%
respectively, being significantly reduced nore than First group
(irradiation + PBS treatnment) and Second group (irradiation + sanple
application before irradiation), and a significant difference was not
seen with r . ' . [ o : . om
(e RAGLichS: 54&%19%%@33&1@,& Bolor B2 e ipddWiafilbn) in which ¢hE

the foregoing, It I's rec I's signiticantly éexpressed

b | i . . . . i "
Yo at i o bIf eR AEpAGA PR i AT IRz tErodtioh VaSHABREl nosisiye,
Licati o ¢ . . S T -2
appl 1 catll o Bblebadthl Y bl ek Al al koo bl 08, AN K RINBBUEC-2
lication : . o ¥ R biti
DA dammge."Enanapd bB8 (FRARE) Mool glolfs Bheeiludl +sBblelt i Ton of
T-T di . . , I . o i ation, q
't vas. confPr e DR BB L ad M bR g ke Sea. and t he
lif ti bility i h d t ti tion. [0060
on'the ot neHand, i1 Third group - Fourth group in which the sample
vas applied af t epebiiafl athRA o BLPLLL Oullo ARRPLASE MAS,Sgen and.
as a cause therefor, enhancenen EXpPressi on having
ti- t qt.j i e : <] i T-T di t T
the cﬁﬁ? ol 20 RO I REBAR AP ihularlo H‘%&l@%ﬁln%%%%%g%i a
non- appl i eq: : : . r .
ypor prast S BEDHE refg il 38 hiataHet TAIATY AIBUARMERLERTT0
0061 o+ | | | k.ed. _bef
rradi ati of ey eE R LR O b eph B X e ARe PRRp ORI ©
li cati . ' i.at. . t sof Fifth f
non- appl oA e el AT ALLET, Bl ditiedd’ Tl L P G oup i n whi ch
applicati0@3 perfornmed before and after irradiation, the additive
ef fect was 'not "recogni zed as conpared with Third group. As a cause
o i oTPLRL S0Pl pAUR DS Al OB el af LIS BHILEG)

removi ng the sanp ng after Ica n-was

Cbilit . fho i o0, ; 1 d
P derni s JgoiahalhndlS>TRHROIBHA M IS (ATl GR-HEIRE PRS O O &7
Ef f ect of I i . s i ffept
L S IRt R e
wa udi I - ,
t he sanpleqﬁggﬂg%kﬂ?ggggﬁh%ﬁ%Péf}%Qﬁﬁich had beenngubjected to only
havina. Ch ! ; I ) S .
oot ool of - por t QR elcthal R o RB6d BT ANAMIRHE - BT BRERAR

weeks was ﬁé@gé ﬁ%gdﬁ%%dﬂi rlﬁ) Ral09 %ﬁ@galﬁb}éd%agagpm& Qefowghﬁ%oﬁ?khe

staining in perinen
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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[ 0063] [ Experinmental nmethod] 1) Four-week old C56BL6 nmale mce
(Japan SLC Inc.) were habituated for 1 week, and groupi ng was
performed after shaving. An experinental group was two groups of
sanpl e application group and PBS application group, and 15 m ce 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 roomtenperature before application. 3) A

C o
e e R A R S P e R N

costate ri erio In an

shaving ar si%nafgca%tfaiﬁaeﬁ%@wa@%o%gef%ﬁpgzgg%tg%ﬁﬁghﬁggggio REAIY BaBRS T

(National) a razor was not used
appl i ed on(@%gaved part with a cotton swap at an all anmount, while
drying. Coa I'ng was perforned once a day, at 9 o' clock at which

activity 15 not Bah el BLeg LIRS vesl:d o 4 pRRHS 5o ég?fgiegme vas

sl aughtered by cervica ours

ul travi o ebhickad B LAl o éé@a@ne@]eé%l& aqmg Bithdad 85 URE bt

surroundlng non- on a T ascl Spread on

rubber pl aj ?adﬂ@% 1's)§891b\i\ﬂeﬁl'h}§$ah{91%%r%%lﬂcgmgﬂr(]% %ml& #ﬁ? samq:)leAs a skin

secti on, ISSUG avi n rom-a central

part of a ?ﬁ;lﬁ’lgé ﬁaﬁ@ﬂuﬁr&&&%ﬂ Qaf‘a%% deﬁq {;&% n e g"ﬁ?ﬁéﬁ}% tI&E

prepare a Ion specl nmen av ng ness

=2 1170 S ATUFRARBLA) L LIRS ERL TR, BT e,
t hett of EXperiieey, 3 e%?esgl%g QLB 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 it was confirmed that, for this
reason, apoptosis is induced, and the proliferating ability is enhanced as a
restoration reaction.
[0060]
On the other 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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9) A protocol of inmunol ogical staining was the sane as that of
Experiment 1. 10) For assessing tissue pathology by HE staining,
confirmati on of a toxicologic pathology certifying physician was
obtained. 11) Determ nation of imunol ogical staining. This was
performed as in Experinment 1. [0064] [Experinmental result] 1)
Regar di ng nor phol ogi cal change, the influence of sanple on change in
an epi der mal ceII in a normal skin of a nouse was norphol ogical ly

oL G AR89l

gr oupSanpl POM' ér%ﬁb i@ %hich apphcatlon was performed before and after
ireadiation, the additive effect was not recognized as compared with Third
group. As a cause therefor, incompleteness of administrafion due e.g. to the
subjects removing the sample by licking after application was thought as a
possibility, but it was also thought that action remains mild on an epidermis
at non-stimulation.
[0062]

( {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 immunological 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

27



Epi dermal cellinflamuatory cell layerinfiltration 13 4 134 [0066]
1) Morphol ogi cal change When a sanple application group and a
PBS application group as a control were conpared, there was no

di fference in norphol ogy of epiderm s, and normal construction was
retained. In a applied group, change in hyperplasia and

hyper keratosis of epiderm s was not seen, and inflammtion change

such as infl ammtory cell infiltration was al so not recognized.
[ 0067] 2) Eﬁj cell proliferating ability . The PCNA
positive ce requency in First group (PBS application) and Second

group (sangy %@% egﬁé%é an c%’asﬁugé]‘e/%e%ﬁgn%go{?lf%l%%@&%g#ﬁ/o?l Beroflh &

significant ce was not” recogni z he sane

as those of S%ét{etlhlfl %&%B c(V%Qte\erg e&f%g)m gn'?é%r ﬁagﬁﬁiﬁlu%a q&]gﬁéﬁﬁlg% 0

t hought t hat sanp i"on~does no gi ve s

the cell élgelg«;] %&Eﬁ ngS é%s e[}foag‘x%dqlstl nﬁgho il ce l(?\gattﬂéna?)?

st at e. égar di NG° ApopPLost s of ane epi der ma

i nfl uence roliferation and apoptosis of a nornal
ski n was |%§%§%¥§gfwggngﬁ L?ﬁe results thereof are shown in Table 5.

4) A sample (200 11l) 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 immunological 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 immunological 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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[ 0069] | Tabl e G oup Treatnment PCNA-Iabeled cell (% Apoptosis
cell (% First group PBS application

[0064]

[Experimental result]

1) Regarding morphological change, the influence of sample on change in an
epidermal cell in a normal skin of a mouse was morphologically investigated,

and results thereof are shown in Table 4.

[0065]
[Table 4]
Group Treatment Epidermal cell mflammatory cell
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
control 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) BEpidermal cell proliferating ability

The PCNA pbsitive cell frequency in First group (PBS application)
and Second group (sample application) was 6+4% and 5+4%, 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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6 4 8 5 Second group Sanple application 5 4 4 4 [0070] As
al so apparent fromresults of Table 5, the ssDNA positive apoptosis
cell frequency in First group (PBS application) and Second group
(sanpl e application) was 8 5% and 4 4% respectively, and a

di fference was not recogni zed between both of them In addition, the
val ue was a val ue equivalent to that of Fifth group (only shaving),
and it was thought that sanple application does not give significant

. change to 3@@@gosis in the ultraviolet non-irradiation state. [0071]
Regar di ng expr ssion of BOL-2 in an epidernmal cell, the effect of

oxnr st on S iedling Ebplss bIUFShUAANEE MY, lc 16 .%%r‘f%fc‘f%a%%réém%r),
and the re@glﬁ{l%&ﬁgﬁ a8k t&*f@wgﬁgféﬁn%as 1043k ade 420l & 18

G oupTr eat expr s Ion
results thereof are shown in Table 5.

[0069]
[Table 5]
Group Treatment PCNA-Iabeled cell (%) Apoptosis cell (%)
First group PBS application 6+ 4 8+5
Second group Sample 5+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-irradiation 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 ultraviolet DNA damage (formation of a T-T dimmer), and the results

thereof are shown in Table 8.
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_positive cell (1/2) First groupPBS application Faint0O Second
groupSanpl e+0 application. [0073] As al so apparent fromthe
results of Table 6, mld enhancenent of BLC-2 expression was

recogni zed in a sanple application group as conpared with a PBS
application group as a control, but enhancenent of BLC- 2 expression
was extrenely mld as conpared with a group of application after
ultraviolet irradiation of Experinment 1, and this corresponded to no

remar kabl e @Wﬁge in an apoptosis frequency. Regar di ng
formation cg T-T diner in an epidermal cell, formation of a T-T

di mer was %ﬁognl zed on epiderm s, in any group, under condition
of no ultr VI o irradiation. [0074] As al so apparent from

t he above rEsupts, it wasTre¢ogntzed thBCEWm@sessdin EXaMimsr nake an
epi dermal cell of a living body express the BCL-2 prot ghfltivaRéll (%)

i nhi bi t apqpfﬁ%lrél I'n"addpBROfhpHAtER AN ARy an anount gof Tor mation
of a T-T digge di%ga% epldg fe ceII to which an ultravpolet-ray had
been irradiate decreas and it was recogni zed that a DNA
damage duem%e—u+%%an6+e+a$¥%5%¥5%haﬁ"ksmﬁ%eveﬂ%ed——MGLAkNBmm&T—Lbeﬂ
of a BCL-2[@dtd]ei n expressing agent, conprising a water and

et hanol -sol ubl e gl ycyrrhiza extract as an active ingredient in the
manuf act ure of aAsathocarmitnt frond e tdcalt BEThbRS 6, andk icAhdheahsierof 2.
The use of claiml, wherein the ethanol in which the glycyrrhiza
extract isPBdl- Qlﬁxgrd;s%lcﬂbﬁab wégaifdiala sarﬁple%liéﬁﬁoﬂfgr&h@héfbdmﬁére%
for admnistration to epidernmal cells. 4. The use of claim3

vvhe(r ei n t hevitiph FBIappliedtich g@oRppisgireditrsll But 68hdscement of BLC- 9

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 ultraviolet 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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5. The use of claim1 or 2, wherein the skin disorder is excessive
apoptosis. 6. The use of claiml1l or 2, wherein the skin disorder is
DNA danage fromultraviol et radiation.

CLAIMS

I. Use of a BCL-2 protein expressing agent, comprising a water and ethanol-soluble
glycyrrhiza extract as an active ingredient in the manufacture of a medicament for the

treatment of a skin disorder.

2. The use of claim !, wherein the ethanol in which the glycyrrhiza extract is soluble

is absolute ethanol.

3. The use of claim 1 or 2, for administration to epidermal cells.

4. The use of claim 3, wherein the epidermal cells are pigment stem cells.
5. The use of claim 1 or 2, wherein the skin disorder is excessive apoptosis.
6. The use of claim 1 or 2, wherein the skin disorder is DNA damage from

ultraviolet radiation.
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