DESCRI PTI ON EXTERNAL PREPARATI ON FOR SKI N CONTAI NI NG FLAVANONE

DERI VATI VE Techni cal Field [0001] The present invention relates to an
external preparation for skin, and nore specifically, to an external
preparation for skin containing a flavanone derivative. The present
invention also relates to a nmethod of enhancing the coll agen
production ability of fibroblast. Further, the present invention
relates to a nmethod of screening a substance havi ng a wound- heal i ng
ef fect. Background Art [0002] The skin is formed of the stratum
corneum epiderm s, basal stratumpESOREIRdIECONM s. It is said that the
structure of the derms has a large effect on the properties of the
"skin" which can be commonly recognized. It is also said that one of
the inmportant constituents of the dermis is collagens that have a

| arge ef f@ein:iAIelpREPRARARTORCFAR OSK BN & oNEAT N TRBC rERVARGISN SOl Tt vE
derm s include collagen I, collagen Ill, collagen IV, collagen V,
collagen VII, and the |Iike and have their own inportant functions.
These col | agens are derived from procol |l agen produced by fibrobl asts
(see, f xanmpl.e,... - patent Docunent 1, Non-patent Docunent 2, and
Non-patgﬁrﬁﬁﬁg%HBﬁng . A decrease in collagens (including

procol | agen). productjon ability of fibroblast is also known to be due
to aging ldanageTEaRSEGSBY 1DVEREY SN ZRdAF €S FeSHRTI PING YRfeparation
deterioration of skin function. In other words, an inportant factor

t o recoviRr trkirnskiamdf BAEE sReesficnklast ice a8 €8kPEpRhsPIRRANAN | for
ability of fibroblast fromthe deterioration. [0003] A person changes
i n appeaskicecntainngpa e veinows dgiivgtdivgns. TiBnprefesudhvenghsniad so
the formation of winkles on the skin, and the mgjor thenme of

cosnet i asslatet=0 tpr avesthdd e f entahcdng ofhe uedl lagengproditctiasn kedlity
consi dered that one of devel opnental nechanisns of the winkle

f or mat i opEYbecbheseo! IFsaecef tihe peekkagemvdhgonbuati e S tbus et oelf
the derm s or the disorder of such a structure. Sonetines, the

col | apse; orsics@iger a0bubbeasol | Roehd ibekubundkgl she usttee: of the
derms leads to a partial lack of the derms collagen fiber bundle
itself. The skin portion in this condition my have.a structure
simlar to that of wounded skin and is popularly terned a "l arge

wri nkl e" known t hat terpene such as nonoterpene or

tri terpe%%%é%r%}dggr%i@vati ve thereof is used for restoring the derms
col I agen_ f i her bund tq inmproye th apse aqr disorder of the .
ol | agent$UEEE DunarBe kAT R, ESGPoF K HBP IT o 4Aeih COPF Sy FRACEELS,
Pat ent Docunent 1). In addition, it has been al so known that sone of
pl ant extdsith STHAFE™ nanH et ng thct F ot vh thad dBenPsreciisg&f the
fiberbundl e (see, for exanple, Patent Docunent 2 and Patent Docunent
3). AnpritfiTHe plagnt REFactiieqt i mroeertaes Ahstrers Kfowyhigh

be excellent in renodeling action of the
can be commonly recognized. It isalsosaidthat oneof the important

constituents of the dermis is collagens that have a large effect
cn elasticproperties and soon. The collagens of the dermis include
collagen I, ccollagen III, collagen IV, collagen V, collagen VII,
and the like and have their own important functions. These collagens
are derived from procollagen produced by fibroblasts (see, for
example, Non-patent Document 1, Non-patent Document 2, and

Non-patent Document 3), A decrease in collagens ({(including




derm s collagen fiber bundle (see, for exanple, Patent Docunent 4)
These terpenes and extracts have an action to enhance the coll agen
production ability of fibroblast and, if the collagen fiber bundle is
| ocat ed around, they can build a collagen fiber bundle along such a
fi ber bundle. However, these substances cannot construct a col |l agen
fiber bundle sufficiently in the case where the derm s collagen fiber
bundle itself is |acked and absent around the fibroblasts. Therefore,
t he above-nenti oned terpenes and extracts cannot pronote sufficient

r enodel | BECeRl bagssl)| rgeduetber dhiddity of Hlpwhtlieet Lackisw kookhagyerpe
fi ber bundle, such as a large winkle. Therefore, there is a problem
in that dusufd iagiiegt ahdpdaveyentausidebly OV tdyes abavdsneatponeible for
synpt om cannot be exerted. [0004] In addition, the skin is an

i npor t andie t ¢St fidh @f okeatfuAgtaohl ViTigotinsly wasd¥plahn dpcrtant factor
respiratory organ, so any defect of the skin will threaten both the

def ense gBchaiveP apd dihe esBiiaholy dupetigpe of cfohqabtaﬁisn%;émﬂ%ion
Thus, there is an established theory that the |oss of 6ne-third of

the epi d%m&pyoétffibfr%%ggggbﬁ?fg Oe td%éﬁi%%kﬁ%ﬂ? to a danger of

life. In this “context, evel opnent a technol ogy for quickly

regener at defegted skin portion has heen demanded fo n .
voars. SR ces WRIENRINETROATT 1 KTt it EhORSGE BobA RROATIS
the art include, for_exapmple, a_Curcuga extract nd.IgftoferrEn (,see,
for exanpt®s PaPBRtCDSGREMITS dRd-BacerraboRUMT 87 <L evisRetRt S

of these substances has an insufficient effect of regenerating the
der mal t3RS U DECITLe LhgRenst r et 157 e tticoRr6Nethet 88| fageH ¥ah &t
bundl e structure of the derms . In such a circunstance, as

subst anc®sch it SiAMd Hé&aliagg besnpcenstiderad ghatwt oo cef | dewmPrstindiade
the coll agen productivities thereof, inulins (see, for exanple,

Pat ent DoeciagnisrB)of the vajehl dfdrokyien vy bedsbe dodd apsamsltdie daltlagen
Docunent 8), lactoferrins (see, for exanple, Patent Docunent 6) , and
S0 on haiEvdre drurdee|sapedt utke ofiotind- Heahi ngoacthendidotdwesef such a
subst ances have been confirnmed by neans of the regeneration activity
of the detrmdtdrnessugomstimhes RNAe exDIesse 0Adkoendy BES hercdiNadenk®Bber
involved in the proliferative activities of fibroblasts. However, any

phenonengineid deptibyutead fige bR raskUrdadiktd 4 B9LNE RLbeR &Y thBQRkBmis
subspances i's not observed at al!. Furt her, as for thesg subst ances,
any i nfl uence,an ¢ Be - regensd ri"&%te:l?r.‘ ofh@_sq&%e%m/ Pt RPN Uorddi® i on
l'i vi ng body, such a lack of a collagen fiber bundle structure, caused
by woun t I I IS .

oubstandi pisle s SERLAIMPELRELEL (B nad BRORIBL IS A S0 13 Boputanly
i mpr ovengnt upd_heal i n ngd, so in.the lLiving.,bqdy tissue w,h a
tof et vEmsd Bontange v e or TErah e RE K e FerhRRp et e
structure or_the |like has _not been found at _all. [0006 the othe
hand, fdPYE SRS CoFdtFaPREF nGTaf gﬁ&éﬂ%ﬁ%"%t%ﬁ%ﬁ% Ja‘indlﬁﬁ#;vﬁt?r
to be included in various plants, and al so the synthetic nethod

t her eof TSSHHARLTDR AR IEER1ILAGPN hidifpl RUNPR &Rt 1B fife SO BaPaft
Docunment 10, and Pat ent Documnent However, any technol ogy for

11) .
i ncor por@k iHFIRAFneE B SQrIREN Frosar ARPOHe frisiiurenad Het dedan s

known at all. Besides, any renodeling action on the derms collagen
fiber buhfe &Rt gaprpbandPaieant Mpmsmst Lhyg fF é6Cdika08, nbt repeen
known at all. [0007] Further, the co-cultivation study has reveal ed

t hat t heals ikowwof that atdnfooft ptamb\eitracienbevart ienpeoedadhngiartion
col l agen production ability of fibroblast (see, for exanple,
Non- pat esri t bedemmng cé) lagkdebet buaall eSisest, aficee i auid lugrgatregnt Document
keratinocytes to enhance the collagen production ability of

fibrobl astaghaearehtbpebui8OWI) . Among the plant extracts, a Hypericum

extract has been known to be excellent in remodeling action of the




[0008] On the other hand, with reference to the collagen production
ability of fibroblast, any of the above-nentioned substances for
wound heal ing such as inulins, collagen hydrol ysates, and

| actof errins has been screened as one for enhancing the coll agen
production ability of fibroblast. However, an inprovenent in collagen
production ability of fibroblast is a necessary but not a sufficient
condition for pronoting wound healing. The present situation is that
there is a substance without any effect of pronoting wound healing
even haviapnes ehildaen dfiberpbonithy totd adar mredwde viPagent 0DOSINent
addition, a screening nethod for an effect of pronoting wound healing
has been4al sdltoorec diegebnaist Rnkiefe@tencest bavheani geatoontacénivatge ofhe
fibroblasts (see, for exanple, Non-patent Docunment 5) . In this

met hod, aoTDid@gphogetticn RHERAL £ fUSITIPD ifaishraid ,asE Shansh i dpheeibase
portion is then fornmed therein, followed by counting the fibroblasts
mgrati nguht® fhaLdakeet h¥suP® HHE}y HaWBMeld &NtdIMRYEREBEriBundle
mgration ability of fibroblasts is a necessary but not a sufficient

I
condi i om £ pLeAOL ngwound,paal | ndso JRERE! diged NELSlAN cannot

i ngredi ent out any effect of pronoting woun ng even

Is scr ee(@&?ﬁt\f\é&& raeé%,B‘ifC[%gES %J%efn&rn%tl'ﬁggﬁggééié%r% ni]:)r{[ l%lh%blcggé Swhere

[ 0010] I n"ot her word Se screeni ng cou SCréen a
subst ancg, havi ng both an effect .of inproving,the col]agen_production
2bi 11 Ly oFFT BIFaBr st FLREt ER B A o o A ashans (3R Agr = o
fibroblasts, which are required_ for pronoting wound healing. Under
such a cFpRubeParetastse g’%’%"eﬁﬁﬁﬁn oie 2PREHIRR RGPS HRENESh e

subst ance having an excel | ent wound-heal i ng proqnting ef fect has_been
demandedeXf oRAlg [CRENEkt PTFRRTR SULLL FPenbprmpiedipgaot a collagen fiber

bundle on a portion lacking collagen fiber bundle, such as a large
wrinkle. Therefore, there is a problem in that a sufficient
improvement effect on the above-mentioned symptom cannot be exerted.
[0004] In addition, the skin is an important tissue for
protecting a living body as well as a respiratory organ, so any
defect of the skin will threaten both the defense mechanism and
the respiratory function of the living body. Thus, there is an
established theory that the loss of one-third of the epidermis by
suffering burnsorthelike leadstoadangeroflife. Inthiscontext,
the development of a technology for quickly regenerating a defected
skin portion has been demanded for many years. Substances with
wound-healing action which have been known in the art include, for
example, a Curcuma extract and lactoferrin (see, for example, Patent
Document 5 and Patent Document &) . However, any of these substances

has an insufficient effect of regenerating the dermal tissue because



[ Patent Docunent 2] JP 2002-29988 A [Patent Docunent 3] JP
2002- 29987 A [Patent Docunent 4] JP 2002-29986 A

of no remodeling action on the collagen fiber bundle structure of
the dermis. In such acircumstance, as substances for wound healing
toprombtethegrowthofcellsandenhancethecollagenproductivities
thereof, inulins (see, for example, Patent Document 7), collagen
hydrolysates (see, for example, Patent Document 8), lactoferrins
{see, for example, Patent Document 6}, and so on have been developed.
The wound-healing action of these substances have been confirmed
by means of the regeneration activity of the dermal tissue or the
RNA expression of enzymes or the like involved in the proliferative
activities of fibroblasts. However, any phenomenon evidently
leading to actual skin regeneration by these substances is not
observed at all. Further, as for these substances, any influence
on the reconstruction of a defective portion of the living body,
such a lack of a collagen fiber bundle structure, caused by wound
has not been observed at all.

[Q005] In this way, any substance having an excellent effect
in tissue regeneration, wrinkle improvement, wound healing and so
on in the living body tissue with a defective portion due to the
lack of the collagen fiber bundle structure or the like has not
been found at all.

[0006] On the other hand, farrerol is a compound having a
flavanone structure and known to be included in various plants,
and also the synthetic method thereof is already known (see, for

example, Patent Document 9, Patent Document 10, and Patent Document



[ Patent Docunent 5] JP 11-199461 A [Patent Docunment 6] JP 07-196529
A [ Patent Docunment 7] JP 2004-501176 A

11)}. However, any technology for incorporating it into an external
preparation for skin has not been known at all. Besides, any
remodeling action on the dermis collagen fiber bundle and any
wound-healing promoting effect have not been known at all.
[0007] Further, the co-cultivation study has revealed that the
action of keratinocytes may influence an improvement in collagen
production ability of fibroblast (see, for example, Non-patent
Document 4). However, any substance influencing keratinocytes to
enhance the collagen production ability of fibroblast has not been
known.

[0008] On the other hand, with reference to the collagen
production ability of fibroblast, any of the above-mentioned
substances for wound healing such as inulins, collagen hydrolysates,
and lactoferrins has been screened as one for enhancing the collagen
production ability of fibroblast. However, an improvement in
collagen production ability of fibroblast is a necessary but not
a sufficient condition for promoting wound healing. The present
situation is that there is a substance without any effect of promoting
wound healing even having an ability of improving collagen
productivity.

[0002) In addition, a screening method for an effect of
promoting wound healing has been also conceived with reference to
the migration activity of fibroblasts (see, for example, Non-patent

Document 5). In this method, a collagen gel is prepared using



[ Patent Docunent 8] JP 2003-137807 A [Patent Document 9] WO
02/ 092110 [Patent Docunent 10] EP 122053 A

fibroblasts and a defective portion is then formed therein, followed
by counting the fibroblasts migrating into the defective portion.
However, an improvement in migration ability of fibroblasts is a
necessarybut not asufficient condition for promoting wound healing.
Therefore, there is an ingredient without any effect of promoting
wound healing even if it is screened with respect to the migration
ability of fibroblasts.
[00103 In other words, these screening methods could not screen
asubstancehavingbothaneffect of improving thecollagenproduction
abilityof fibroblast andaneffect of improvingthemigrationability
of fibroblasts, which are required for promoting wound healing.
Under such a circumstance, the development of a technology for
obtaining a substance having an excellent wound-healing promoting
effect has been demanded.
[0011] [Patent Document 1] Jp 2002-104921 A

[Patent Document 2] JP 2002-29988 A

[Patent Document 3] JP 2002-29987 A

[Patent Document 4] JP 2002-29986 A

[Patent Document 5] JP 11-19%461 A

[Patent Document 6] JP 07-196529 A

[Patent Document 7] JP 2004-501176 A

[Patent Document 8] JP 2003-137807 A

[Patent Document 9] WO 02/092110

[Patent Document 10] EP 122053 A



[ Pat ent Docunent 11] JP 58-21678 A [ Non- pat ent Docunent 1]
Keene et al., J. Cell Biol., 104, 611-621 (1987) [ Non- pat ent
Docunment 2] Shim zu et al., Lab. Invest., Jun., 76(6), 753-63 (1997)
[ Non- pat ent Docunent 3] VazquezF.etal, Maturitas, 25, 209-15 (1996)

[ Non- pat ent Docunent 4] Eming S.A et al., Hum Gene Then, 9(4),
529-39 (1998) [ Non- pat ent Docunent 5] Roman O Leary, Mark
Rerek, and Edward John Whod, Biol. Pharm Bull., 27(2), 266-270
(2004) Disclosure of the Invention [0012] The present invention
intends to provide an external preparation for skin having an
excel | ent rendd@tiend Q@FP@ﬁn%flﬁl§§?é@k@d6€§IPagen fiber bundle
structure of the derms (hereinafter, sinply also referred to as a
"col | agen fi bdMNosurppaitent) Doctimengark]i dideare, etthelpr e§entel hv@ingl.aon 104,
intends to provide a technol ogy for pronoting wound healing on a skin
def ect aflEa-&2ipi(fiddd )by a | arge winkle or wound by enhancing a

ti ssue regeneration ability of a living body which is typified by a
col | agen produciinepa@bhtidocudferdft B obhastz0ett HB, ) itk .i Bntbet dergwns .,

Further, the present invention intends to provide a technol ogy for
regener atd (g3 ,t e denmghothssue. Specifically, the present
[Non-patent Document 3] Vazquez F, et al, Maturitas, 25, 209-15
(1986)
(Non-patent Document 4] Eming S.A. et al., Hum. Gene Ther.,
9{4), 529-39 (1998)

[Non-patent Document 5] Roman O'Leary, Mark Rerek, and Edward

John Wood, Biol. Pharm. Bull., 27(2), 266-270 {(2004)

Disclosure of the Invention
[0012] The present invention intends to provide an external
preparation for skin having an excellent remodeling action of
discrdered collagen fiber bundle structure of the dermis
(hereinafter, simply also referredto as a "collagen fiber bundle").
Inparticular, the present invention intends to provide a technology
for promoting wound healing on a skin defect area typified by a
large wrinkle or wound by enhancing a tissue regeneration ability
of a 1iving body which is typified by a collagen production ability
of fibroblast or the 1like in the dermis.

Further, the present invention intends to provide a technology

for regenerating the dermal tissue. Specifically, the present



invention intends to provide a technol ogy for enhancing a col |l agen
production ability of fibroblast by acting on keratinocytes.

Further, the present invention intends to provide a nethod of
screeni ng a substance having an excellent effect on pronoting wound
heal i ng. [0013] The present inventors have searched a substance that
can be contained in an external preparation for skin, having effects
of enhancing a col |l agen production ability of fibroblast and
pronoti ng wound healing, and finally found out that flavanone

deri vat iveerdiich astémis epgpraoanide exceldlenty for samtarefifges ssollagen
Besi des, the present inventors have also found that the flavanone
deri vat ipresiveari cef bBal i on Kerfih raEsas biyoaefhAagcen aked tagrivtes.
production ability of fibroblast. Further, the present inventors have

conpl eted the rpresgR] tHY YHds@mtbYnbbRdisy Qileddiat oCOSERPIALS method
contai ning flavanone derivatives have excellent effects of inproving

wri k| e denRl Hedicl et Aty exh erna AARLLEALEPDCE A ARG ing

fl avanone derivatives have excellent ects of pronoting
healingwuhgggﬁkgﬂig dition, the present inventors have conpleted the
present 1 nvention finding out that a substance having an effect on

pr onot i nd healjng can he.efficiently screened by testing th
enpael (Rt  on ofhE AT ArSEPEBERAIL SiePr CAT e, ROt CERE n
wound nodel, in the,Braqess of searching a substance havin%,a

wound- héh Rg Pr&RoPEAg R P@‘F?Walﬂfég’air?,tlf’ﬂéoﬁr &b DRilRAETSRCrS
as follows. [0015][1] Afirst invention relates to an external

pr epar atdore 1RANGKIN § hepkl 2@8% eProgrebienf abi bt Y 00hs fikrobka ek napd
preparation for skin of the present invention"), containing a

f | avanorametilvgt iwpande readented apd tliaattdlyl daiund gaertdiatf dilaveaons)
and/or a salt thereof. [0016]
derivatives such as farrerol can be excellent in such effects.

Besides, the present inventors have also found that the flavanone
derivatives can effect on keratinocytes to enhance a collagen
production ability of fibroblast. Further, the present inventors
have completed the present invention by finding out that cosmetics
containing flavanonederivativeshaveexcellenteffectsof improving
wrinkles and dermal medicines for external application containing
flavanone derivatives have excellent effects of promoting wound
healing.

[0014] In addition, the present inventors have completed the
present invention by finding out that a substance having an effect
on promoting wound healing can be efficiéntly screened by testing
the remodeling action of collagen fiber bundle with a method using
a skin wound model in the process of searching a substance having

a wound-healing promoting activity.



ORl1 OR2 O general forrmula (1) [0017]In the general formula (1), R1,
R2, R3, R4, and R5 each independently represent a hydrogen atom or an
al kyl group with 1 to 4 carbon atons. The flavanone derivative is

preferably farrerol. [0018] OH

That is, the present invention is as follows.
[0015] [1]Afirst inventionrelates to an external preparation
for skin (hereinafter, also referred to as "an external preparation
for skin of the present invention"), containing a flavanone
derivative represented by the following general formula (1) and/or

a salt thereof.

fo00le]
R4Q O
R3
OR2 O
general formula (1)
[0017] In the general formula {1), R1, R2, R3, R4, and R5 each

independently represent a hydrogen atom or an alkyl group with 1

to 4 carbon atoms,

The flavancne derivative is preferably farrerol.

{0018)



farrerol [0019] Further, in a preferred enbodi nent, the external
preparation for skin of the present invention contains an extract of
Hypericum & ectum Cuttiferae containing 10-6to 0.1% by mass of the
fl avanone derivative and/or the salt thereof. [0020]In addition, the
external preparation for skin of the present invention can be used
for normalizing a skin structure. In particular, it is preferably
used for renodeling a disordered derm s collagen fiber bundle.
Further, it is preferably used for pronoting the regeneration of a
skin defect area and the occlusion of the def Fiarea with a

i i ng-t i is also preferably
used for enhancing|the activity of [R i fibcytes to increase the

[0021][2] A second
i nventi ofgg ptive represented by the
gener al ?i$§
external prepa

[0022] [3] Athird invention rel ates

to a method of i2ing a skin structure, including adm nistrating
to the skin an ati on for skin containing a flavanone
derivative repres I T @"general formula (1) and/or a salt

t her eof . I n|t he above menti oned second and third inventions,
pref erabl e aspects|of the [/l avanone derivative and preferabl e use of
t he external prep ion for skin are the sane as those of the first

i nvention. [0023] ] Afourth invention relates to a nmethod of
enhanci ng an effect of keratinocytes to increase a collagen
production ability of fibroblast, including admnistering a flavanone
derivative represented by the general fornula (1) and/or a salt
t her eof Affd&T4 coexi st ence of keratinocytes with fibroblasts.
A preferabl e aspect of the flavanone derivative is the sane as that
of the first invention. [0024) The admi nistration nay be transdernal
adm nistration. Specifically, the flavanone derivative and/or a salt
t her eof [001%lef er abFyrtivet ai ned 4 npaafexted nenbpdépeamntat | bhef exteitinal
and then applied to the skin.
preparation for skin of the present invention contains an extract
of Hypericum erectum, Guttiferae containing 107® to 0.1% by mass
of the flavanone derivative and/or the salt thereof.
[0020] In addition, the external preparation for skin of the
present invention can be used for normalizing a skin structure.
In particular, it is preferably used for remodeling a disocrdered
dermis collagen fiber bundle., Further, it is preferably used for
promoting the regeneration of a skin defect area and the occlusion
of the defect area with a regenerated tissue and curing a wound.
Besides, it is also preferably used for enhancing the activity of
keratinocytes to increase the collagen production ability of

fibroblast,

[0021}] [2) A second invention is the use of a flavanone

10



[0025][5] A fifth invention relates to a nmethod of screening a

subst ance having a wound-healing effect, including: culturing normnal
animal fibroblasts in the presence of a test substance; preparing a
col l agen gel by adding a collagen nedium solution to an obtained
culture; culturing the fibroblasts in the collagen gel in the
presence of the test substance; formng a defect area in the collagen
gel; culturing the fibroblasts under a coexistence of the collagen
gel having the defect area with the test substance; and observing the
degr ee ddefivdtiing oepredectednbpftidaaeimdt farealdur il hgatdéoc tamle
(hereinafter, also referred to as a "screening nethod of the present

i nvent i otiigred D026 [ther bRetuct Dok hef snt1 esnticngrRet bedphribept esentskin.
invention, a test substance having a wound-healing pronoting effect

can be sggeened by nBKimghfr&oAPaAE SONrbeLYEeR I NRcdROH @F X rridilid NG
or reduction of the defect area in the presence of the test substance

and the Q%wiﬁesﬁuéédﬁé,ngneiuafﬂ'ej%td&n%igtr,sggngqa‘oe%eag}&% hg %rnal

absence of the test substance. Speciftically, when t ee
of filli CLJ lef.ect I I e t

fest suborangd oy Lo gkl s 2158k Prh o SR e b e
the defect area in the_absence, of the test sybstance, .it can be

det er mi ﬁDe“a tﬁheatgetnﬁzg egf’rglﬂﬁb]gt éﬁ)cea Sa a\/\ﬁ&'r-i!g ﬁigﬁF?ﬂa promot i ng
effect. Brief Description of the Draw ngs 0027JFIG 1is adifa%:r%m
il lustrating tHE-HeRPTSHHEHRES 957 UL st g referable
represents the rel ati on between the nunber of incubation days and the

number GSREINSOT Rheféagpaene dest vakpyr ARAPreathRR © HAR O§AsIpLernal

represents the relation between _
preparation for skin are the same as those of the first invention.

[0023] f4] A fourth invention relates to a method of enhancing
an effect of keratinocytes to increase a collagen production ability
of fibroblast, including administering a flavanone derivative
represented by the general formula (1) and/or a salt thereof under
a coexistence of keratinocytes with fibroblasts.

A preferable aspect of the flavanone derivative is the same
as that of the first invention.
[0024}] The administration may be transdermal administration.
Specifically, the flavanone derivative and/or a salt thereof is
preferably contained in an external preparation for skin and then
applied to the skin.
[0025] [5] A £ifth invention relates to a method of screening
a substance having a wound-healing effect, including: culturing
normal animal fibroblasts in the presence of a test substance;

preparing a collagen gel by adding a collagen medium solution to

il



t he nunber of incubation days and the nunber of cells in the presence

of 0.01% heparin treatnent. FIG 2 is a photographic
representation of the behavior of fibroblasts observed in a
wound- heal i ng nodel. of Exanple 2. FIG 3 is a photographic
representation of the behavior of constructing a collagen fiber
bundl e observed in Exanple 3. FIG 4 is a photographic
representation of the state of a coll agen-gel -defect area observed in
Exanpl e 6. FIG 5is a diagramillustrating the results

obt ai necen ebErperinanituresf cEkanplry ShewhdreoldR atad iestH{eA601lhajemrgel
represented in response to the addition of the respective

concent ri iidies pfesanfcar b€r ohesoé st i Dbstance; fokhEngbai Sefedh agreamin
illustrating the results obtained in Experinment 2 of Exanple 9, where

the growHe rediesden kenat tO0EY: 85g i rENRpeREed LAdELSPAUSS: Lt dre
addition of the respective concentrations of a farrerol solution.

FIG 7 lse nBhabOOIARNLE1 IRRTSSPEEE1R 0T 00 RARE O erahlanylces

observed i n Experinent "2 of Exanple is a diagram

11 uSt r bl g L, § £3ULLS o9 {2008 DS PRI %o%f P g%tv%’-’hree

t he anmount o proco |'agen produced T1s prese I'n response
addltlon]Pf th sp ﬁtlve concen%gatlo g farrerol sohu

FIG 9 %% ?gﬁ 152 D5EEL B ?FOrF‘ Sf° t“ﬁ SEERY DS Sczening
col | agen- efect area observed in Exanple 11. Best Mdde for

car ryi ng® s GE r?efe eREFERAE rnavention™).

[0026)] . Further, inthescreeningmethodcofthepresent invention,
a test substance having a wound-healing promoting effect can be
screened by making a comparison between the degree of filling or
reduction of the defect area in the presence of the test substance
and the degree of filling or reduction of the defect area in the
absence of the test substance.

Specifically, when the degree of filling or reduction of the
defect area in the presence of the test substance is larger than
the degree of filling or reduction of the defect area in the absence
of the test substance, it can be determined that the test substance

has a wound-healing promoting effect.

Brief Description of the Drawings

{0027] FIG. 1 is a diagram illustrating the results obtained
in Example 1, where graph 1 represents the relation between the
number of incubation days and the number of cells in the absence

of heparin treatment and graph 2 represents the relation between
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[ 0028) (A) Fl avanone derivative and salt thereof used in the present

i nvention The fl avanone derivative which can be used in the
present invention is any of conpounds represented by the general
formula (1) . . In the general formula (1), Rl, R2, R3, R4, and
R5 each i ndependently represent a hydrogen atom or an al kyl group
with 1 to 4 carbon atons. At least one of Rl, R2, and R4 is
preferably a hydrogen atom and in particular all of the three are
pref erably hydrogen atons. Exanples of the al kyl group include a

met hyl dgrloupumbar etthimcgeaumn daps apgl tigr oupbeapnd @ ldut yh cdequpe sedice
those, in particular, the nethyl group is preferable. [0029)Furt her,
at | eastopne. oifs-RepardRStireaprefer ably an al kyl group with 1 to 4
carbon atons, and in particular both of themare preferably alkyl

groups with 1 pg, 42¢§5b9npx@6w&~ap@1%rrpé§§e9énﬁmcﬁ{ o tﬁéoy&xé%ﬁl%
a nmethyl group, an ethyl ‘group, a propyl group, and a butyl group.

those, tag,H étsﬁro%‘égr'v%d@ﬁea pw&ﬁr?cf Srgéaag) ng(‘mBﬁFE' gyl ﬂa C;%Pé h R3

and R5 are preferably et gr oups es of
fl avanone derg?%# e, ncI farr farrer t hyl
farrerol [003HEre. P oy MOt Har ?\}& ege%%fﬁt%%msw bR Ee it ot
known co ounds accordlng to J éél A. I'n additiop, hﬁ¥:§ e
al so pr eS¥HEEHF Hiehés £od agﬁ’éy lﬁﬁseo OPSGEIPEd* Rk HR d
fromplant extracts. Farrerol, one of the compounds represented by
the general fdrifsl 4 ¢8)a Eﬁﬁt%%r?%%ﬂ%u%ﬁ?%%ﬁfnﬁéﬁﬂPPeaffF?ﬁn%ﬁﬁ§£GQﬁa@t
of plant, pericumerectum CQuttiferae. An exangle of the production
process &herasm-gdl-dsdegssarepeebderad iNedd et §-say, when the
plant-origin flavanone derivative and/or a salt thereof is contained
i n an exter nalFIf.epariat iaord fagrragkill lastdestng belle | ¢ sw] tamlbeairect in
containing a given concentration of the flavanone derivative and the
salt theZgedrianoitgh dDEsapled, deseredefitces n@pobenalaze ne@ksented
[ 0032] <Pr oducti on Exanple 1>
in response to the addition of the respective concentrations of
a farrerol solution.
FIG. 6 is a diagram illustrating the results obtained in
Experiment 2 of Example 9, where the growth rates of keratinocytes
are represented in response to the addition of the respective
concentrations of a farrercl solution.
FIG. 7 is a photographic representation of the shape of
keratinocytes observed in Experiment 2 of Example 9.
FIG. 8 is a diagram illustrating the results obtained in
Experiment 3 of Example 9, where the amount of procollagen produced
is represented in response to the addition of the respective
concentrations of a farrerol solution.

FIG. 9 is a photographic representation of the state of a

collagen-gel-defect area observed in Example 11.
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10 1 of an aqueous sol ution of 80% et hanol was added to 1 kg of a
dried aerial part of Hypericum erectum Thunberg (Guttiferae) and then
refluxed for 4 hours while stirring. After cooling, an insoluble
matter was renoved by filtration and then concentrated under reduced
pressure, followed by freeze-drying. Consequently, 51 g of anorphous
was obtai ned. This product was dispersed in water, charged on DI Al ON
14920, washed with the flows of 5 1 of water and 5 1 of an aqueous
solution of 50% ethanol in this order, and eluted with 99% et hanol .
The resulting eluate was fractionated. Subsequently, fractions thus
obtained are further subjected to thin-layer chromatography and HPLC
to checkout the contents thereof _

t ocombi nBERES Madei Hes i FRinggOEs AResIRYEREiLMst ancet ogether.  On the
ot her hand, the fractions including two or nore ingredients are
further d@PeBled by &UbFéevangne smitmttive ahd gredttogjhapayf ageed inThiee
obt ai ned fraction containing the single ingredient is investigated

wi th respeetseha iheemicidron thereof to renodel the collagen fiber
bundl e. Then, the structure of the single ingredient in the fraction

showi ng such aphactiHfrddeORRrY va@svedeRL & i &th Usd RGN AhORKEMRresent
el enrental analysis, nmass analysis, and 13C-NVR As a result, the

i ngredie faryer et i . it a
0. 006% by e o Fh ey oo ridsd e L e e par e
pr oduct W@ich was obtained fromthe material extracted with an
aqueous so?ﬂtion of 80% et hanol . [0033] Preferabl e exanpl es of the

salt of the flavapgne derivative include, but t limted thereto s
ong as they arb DROSPETEH bartombi bl B Afa i metn 431 oot
as sodiumsalt and potassiumsalt: alkali earth netal salts such,as
cal oi um SARFPERECELHERTREERE & BYYEPHTE AHeReCEart & Hiich GFS URAHoRR
salt, triethyl amne salt, triethanol am ne salt, and nonoet hanol

am ne salfP; 4af8rPaRi2EAino acid salts such as Iysine salt and
arginate. [0034] The above-nentioned fl avanone derivative and the
salt thereof hAbvdeastetnect Bl. gtondnfff tRerrafignablyod Midnogishagtem,
to renodel the collagen fiber bundle structure of the derms.

Speci f i cahflyin tgeartfilcavamoakl def ithet theealdmewpréférabl nstysirogem grame.
to anywhere even an area where no collagen fiber is present and

si nul t angaaspies rdt easalidyd gobhpder lpteduaktanl ajxidugt, yanfethyl group,
fibroblast itself, thereby renodeling a collagen fiber bundle on the
tissue def pebpal egrodpyr taher a waupl qedlg .ngocathdse priomplagdibhiar, the
pronoting the regeneration of the dermal tissue on the skin defect

area andmgaﬁ§mcbgg%§r§gEgyéﬂéfébqg.the regenerated tissue to occl ude
the defect area. [0035](B) External preparation for skin of the

present B8GYi ON - puren@rGhAl SCHEE Iotlel & RIAMES 96 dulEexbeLNA 1Kyl

preparation for skin of thé present invention s tocontain the

fl avanon i i we, angd/ ar. e t.her eof r i

contain ? ﬁgS{—’ I%@éaﬂn\gnggdégﬁ \J/:g%)?v%égrh%’/ g?l%t Efe? Y tﬁ'tztlﬁ')éﬁ%gg%?%sd%tg? }én te

extract. The flavanane .derivati V. y, b referably farrerol.

P ef or abPy o T hRB LR A ShrEBh HTOR 108 BRFREbATaNE pr Gaiies of the

i nvention i ncl ude pericum erectum extract containin

farrer o S1FabEoRe SEelrid Banab i S=BRE" 1Ly EHOhe GO A IR Y BF R

salt thereqf have an effect of renodeling the collagen fiber hund|

Struct ur 87012 HEYdePFRE - TRESENDRE cFePRNY hEFSHPaLs dIP FoPESkPRDLe -

of t hepresent invention canbe used fornornalizigg}the skin structure .

Here, théNpRREBECUIRF MR Kg PRE BRi ATSt PIRtendl it viloIFBHR? - t he

degree of destructing the structures of the epiderms, the derms,

and the $08301i s whsmpdessif suckatfBaverpne dgpévaticalingludeifarrerol,

exanple, it includes the renodeling of a disordered collagen fiber
methyl farrerol, and dimethyl farrerol.

[0031] The flavanone derivatives can be synthesized from known
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to build the collagen fiber bundle structure of the derms at an area
where the derm s collagen fiber bundle structure is disordered. The
phrase "the derm s collagen fiber bundle structure is disordered"
means that the collagen fiber bundle structure cannot be kept in
normal structure. For exanple, it includes the collagen fiver bundle
beconmes thin and weak, the anmount of the collagen fibers becones
smal |, the collagen fibers are severed, or the collagen fiber bundle
is lacked. Further, the phrase "normalizing the skin structure" also
i ncl udescompourasie recatriong ofo sid A8d2L €¢R Zar ean addiat so, nbkydese also
recovering the defect area and pronoting the occlusion of the defect
area W tprésent dgepeanted 40 2549 eaaldee aleopi SyEfted RinechuoDris@Mrom
occurring by the defect area and recover the defense nechani sm and

respiratorynt waekhensof HAleHehn. ohi? thdeRPpoanss” Q@ﬁﬂéerﬁﬁe& B¢ the

skin" nmeans a destroyed state of the skin structure, where, for

exanpl e, okl f GUIRRESS (11 Idak B8, @ﬁwaﬂdaﬁrm%@%o n SXENA

preparation for skin of present i'nvention 7s particular y

SU|tabIe or_.wound .heal i.n Furt naI|2|n th
structur@ gllgo%r néFEaé: Cg ateziehce uQét E;Ctt_‘lr%fmﬁer a%nno?iy‘?lg% of sﬁl%e
i ncrease th col | age roducti on ablllhy gf flbr(glast S enh ced.
[0037] THRE ST 1o BEPSRarat T o P B R R RO AR P & 7
be applied w thout any specific |imtation as |ong as |t IS
external$%yaﬁB?P6§8F@aP6 PHég§RFﬁaVEQEH%?§§18?t%ﬁ%a€9{%FﬁéalttherEOf
preparation include cosnmetics containing quasi-drugs, dernal

medi ci neks Fontaknedial anpptrcasi oyerandtégn &ogasin ae;ﬂeseabﬂoed later,
der mat ol ogi cal sundries. Of those, it is particularly preferable to
be appli®zd estrhetcosntaivsngnd haederammicentditings oforthext Srawdnone
application. For exanple, the cosnetics are preferable for inproving
wr i nkl esdanivat ivk shidntheugdihiesherSpEcehbaghltyy ddexts apdedireadlef fissed
for recovering the derm s collagen fiber bundle fromdisorder due to
phot 0- agh#y wWah sy usegenerating the col lagen fiber bundle structure
of the derm s being defected with wound or severe optical damage. In

contrast ropde) der malephBdh6L 068 £R4mSPd @snal application are
preferabfe for |nprOV|ng severe skin roughness and for wound heal i ng.

[ 0038] The dosagse f ggm,ph qLESu§X§@rmorpeep etelt%nfoqrw§ |y Egel kg

present invention IS not l'imted In part|c@{Far and e any O

dosage 19E1p cbhial, 10e: £OMMEN! bongl &XLALNBL DL 6P %aatnb%ggl U, ﬁ%a%%“

be taken dependi nt en referabl e ex

dosage form aof the 0s t CS clude e for be ¢ |y
used f or<B8 %e%mﬁaé? et JOUR A Lo T RS iG] BT Rl s e g, om
cream apdpack..  I'n addition, Preferabl ] es of t he dosage

f or mof t hER e IR MaEaF PR SF F7Vask Py %ﬁ&ﬁ%’gl ﬁ?‘enl 6‘?‘?%??“3“8‘3
cream mlk, and essence. [0039] The content of the flavanone

der i vat i YRAdh FRSCEREP 2o T ihe Fabtoved (et BS 0 1Y iRt par @R F O IHTLY -
skin of the present invention, which can be adjusted depending on the

appl i cat $be,of angEphowmu2a@AtaiLaeAat i BN TREGRRF oV2E B SeRFapAdR water,

preparation for skin, is
charged on DIAION HP20, washed with the flows of 5 1 of water and

5 1 of an aqueous sclution of 50% ethanol in this order, and eluted
with 99% ethanol. The resulting eluate was fractionated.
Subsequently, fractions thus obtained are further subjected to
thin-layer chromatography and HPLC to checkout the contents thereof

to combine the fractions including the same single substance together.
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preferably 1 x 10-6% by mass and nore preferably 1 x 10-4% by nass as
alower limt. The upper |imt is preferably 1% by mass and nore
preferably 0.1% by nass. Further, particularly in the case of
the dermal nedicines for external application to be used for wound
heal i ng, the content of the flavanone derivative and/or the salt
thereof may be preferably 1 x 10-6M and nore preferably 1 x 10-4M as
alower limt and preferably 1 Mand nore preferably 0.1 Mas an
upper limt. [0040] Further, when a plant extract containing the ,
f | avanonendgtd vahkyehatd)/ ehetfigataldnst hecboding teondAIMe® iAgtd@ients
external preparation for skin for the present invention, it Is

pr ef er abh ge try r¢# 518 rQRA- I W1 LA NS hIHFE t KON BHAED PP od¥phy again.
fl avanone derivative and/or the salt thereof by purifying the

f| avanone, derdyaling apdagt sbhe SaldaiaThg exier nalndienanatibanefer is

e r%?n
skin of the present 1nvention does not | ude the “extern
pr epar at | i Q.be used. for renodelin the_derm s collagen
T ber bubtl s Eh g ™ SRR (e Fheu e et Bt ShebSeT oty heppdel R
containin 1 0 adgt iogal Elav one qﬁrivative and/ or a, salt,therepof
ot her t hER-oAE®H Fé?ﬁ PR Fnclﬂtﬁéhﬁ’- P PhEVERETACE FPPHE - dnt PSR Tt
whi ch can be used in the external preparation for skin of the present
i nvent i ol Ry b Pricres 2o inaaueh Bragst ign Atapnghy Megsikientified using
concentration of farrerol obtained by purification of a BJant extract
of HyperPteborMBH umlempatebneemitysits,omnaghk anelysavasode TelMRat ide a
and/or the salt thereof in the plant extract is 10-6 to 0. 1% by nass
and norerpseler aley inbeblieatOwaivEbyranss. wilth ttheyiedsle odf 3u8i mg. suloh
a plant extract, the content of the plant extract in the external
pr epar at addifosn Skibvuts Opoeterioplnadd @Flthe fHPadwolmaes andluds® in a
preferably 0.01 to 1% by nass. Here, the content of the plant extract
I S synonysDusntv d intite te@npeBlutheneDéih iwh 2 chlaierly- FebRVvese prOdietal
[ 0041] The external preparation for skin of the present invention can

contai n opfioREdy I AL AneALBcBagds s OHPTN Yor! AN 2XkALMAI preparation
for skin as well as those essential ingredients. Preferred exanples

of such oo ional pragedhel! diAnbide: o | Sidaxes: SUEN iR "RLAMMYAR
nut oil, avocado oil, corn orl, olfve oil, rapeseedoil, sesaneoll,
cast or oi safflowerqgil. . co nsegd. oil, 1 Qj.oha. oi

coconut ot Bat ol ke Paforeh. Lot et SURCREE SPi Longian Wy are
Japan wax, cured castor_oil,, heeswa andel i.l | a. wax, car naubawax,

| bot awaxPY SHO THC T EEEEP LA n S LKA U TR PATCRAHC) o DR InaR salt
hydr ocar bons such as |liguid paraffin, squalane

pri st ane?3 AFATEUPaPatFi 7 106t ds PATVASM 1 e SRRES PR ESy SRAFI PRSaLE
wax; higher fatty acids such as oleic acid, isostearic acid, lauric
acid, nyRPStRRIRRS N prlh it | eilS agiagr selhgi guchep@npEneRivl Sid
undecyl eni ¢ aci d; higher al cohols such as

cetyl al cohbdthyleamingl sahol trsesheary amioshek lbehany meneshbanol amine
octyl dodecanol, nyristyl alcohol, and cetostearyl alcohol; synthetic
ester oi$slsucndabasitdmiirgoect dnoslites susbpropylsingrésttated arginate.
hexyl decyl isostearate, diisopropyl adipate, di-2-ethyl hexyl

sebacat ef{0C®4y| | actrakeabdlvesositeiamed fhdéedmonedeylientige yoanl the salt

thereof have an effect of promoting the ability of fibroblasts to
remodel the collagen fiber bundle structure of the dermis.
Specifically, the flavanonederivativeallows fibroblasts tomigrate
to anywhere even an area where no collagen fiber is present and

simultanecusly increase the collagen production ability of

16



——

di - 2- et hyl hexanoate, neopentyl glycol dicaprate, glyceryl

di - 2- hept yl undecanoat e, gl yceryl tri-2-et hyl hexanoat e,
trimet hyl ol propane tri-2-ethyl hexanoate, trinethyl ol propane
triisostearate, and pentaerythritol tetra-2-ethyl hexonate; silicone
oil, such as chain polysil oxanes such as

di et hyl pol ysi | oxane, net hyl phenyl pol ysi | oxane, and

di phenyl pol ysi | oxane; cyclic pol ysil oxanes such as

oct armet hyl cycl ot etrasi | oxane, decanet hyl cycl opent asi | oxane, and

dodecanetfhiypkeprhohexanas | exaneby Pshddead ROkLY ebl PXGOE St 11N bARd1e on
am no-nodi fi ed pol ysil oxane, polyether-nodified polysil oxane,

al kyl - modhbi eds Dol yekbexang., ang,FLyor | 'J%h%dlhééfﬂu&%'a%sli)é PiRBted by
ani oni csurfactant ssuchas fattyaci dsoaps (such as sodium /|l aurate
andsodi u ] ' l-s dfr L et hanol am

eyl sul PECagE Ry B ELASTLEI O Kerthd BB Lol el ki e
chl oride__benzal koni um chl ori de,. .and ryl am ne oxi de; anphoteri

Ut act AFSS A RBaiTH iR D Hel bigear SRR erTer et Shpant 49 Shehide
a 2-cocog%-2-inidazoliniun1hydroxide-I-carboxyethonxy di sodi um
salt), b&fgiAeIBGseF<drfactants (such as al kyl betaine, anide
betaine, and sulfa betaine) , and acyl methyl taurine; nonionic
surfact anP838lich as &or bExtaria: t prerawhtddrer oy sakhnaoisdis tapesent
nonost earate and sorbitan sesquioleate), glycerin fatty acid esters
(such asigvgneidém nonostearate), propyl eneglycol fatty acid esters
(such as propyl enegl ycol nonostearate), cured castor oil derivatives,
gl ycerol al kylAehhenctPEssie Hehanréatft yhaektdeestbprepanehias BEEskin
sor bitan nonool eate and pol yoxyet hyl ene sorbitan nonostearate), POE
sorbi tol ofathy préskrestiarnentivahiastPConedin ttlammehanbakeje r B ive
glycerol fatty acid esters (such as PCE-gl yceryl nonoi sostearate),

PCE fatt¥nagod 1%t &5 5t (5eeBoES miﬂekbmbs@,egky@@r cHRRAOh aHLf Bfh iEde
di stearate), POE al kyl ethers (such as POE2-octyl dodecyl ether), PCE

al kyl phegyl; ehheys ahaush tae R NUBdINENY b18hR&deralkur OfiE s ¥PSSone
POE/ POP al kyl ethers (such as POE/ POP2-decyltetradecyl ether),

tetronic - 0 i L Ol i j vV (

POE cast orE B T A e b PEar L aYLY FEARL 0 e cFa ity [ ERg et
and al kyl gl ycosi de. pol yval ent al cohol s _such.as _pol.yet.hyl en | ycol
o yoor | norEPRERER ST ERR YRR Che PLERARY 3G 01 B Y BN BvSeYEbln
mal titol _ pr | ene gl ycol, dipropylene ycol , diglycerin, isoprene
o ycol © prBRlh Gt ConealnaRahEarereon) o hexanadt of . and
1,2-octan$digl; noi st ur e congonents such as_sodi um pyrrolidone

car boxyl 4PB3°] act at & dRgcsoBrdniPAt attde flagapane d9dyatars ard the
mca, talc, kaolin, synthetic mca, calcium carbonate, magnesium

car bonat 821 §itihegiee TaNRIARRE ot PEayemadedrngubi® codéagan d et biwdle
sul fate, whose surfaces nmay be treated; inorganic pignments such as
red ironsbriugeurs«f e dermbxi d@hubl athe iaxderoril derepib] orokpgeskin
ultramarine blue, iron blue, titanium oxide, and zinc oxide, whose
sur f acesofiafelpe asesitiadenpéanicaadei sedichnasnal taing tamskin st redture.
scale foil, and bisnmuth oxychl oride, whose surfaces may be treated;
or gani ¢ Hges, stivh rdgraRed "Norma0D2zifpd Mo sk2R8st Rect INo=" 228 nsYeb| bawer
No. 4, Blue No. 404, Yellow No. 5, Red No. 505, Red No. 230, Red No.
223, O angeddorec20¥ ddadu¥aindkhe sfehlcawrise.o 20He epyedd vl Noth2838ymis,
Blue No. 1, Geen No. 201, Purple No. 201, and Red No. 204, which may
be | akedan@r g88i subtieipakhich esossieir s pey/ ikl .engppendetally, for
pol ynmet hyl net hacryl ate, nyl on powder, and organopol ysi | oxane

el ast ONeLy . Rs A NRLENZ PRLEs RageHanbis M PLE 2 2R3QBBREA @ 1lagen fiber
ant hrani | ate-based ul traviol et absorbent” a salicyl ate-based

ul travi ol 6h, ABSArREAl Aot PRATRLG:RAS S 1L | 1R BhEL s 208D EBoad1 ing

of a disordered collagen fiber bundle structure of the dermis" means
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healing is particularly preferably any of ingredients effective to
the regeneration of the dermal tissue defected with wound.
Specifically, optical ingredient may be particularly preferably, an
anti biotic substance for preventing mcrobial infection such as
penicillin, fradionycin, tetracycline, or a salt thereof, a
sterilizer such as acrinol or isodine, or the like. Alternatively, a
cicatrization depressant such as tranilast is also preferable. The
content of any of these ingredients effective to the regeneration of
the dernmal tissue is preferably 0.1 to 10% by mass. [0043] The

ext er nal tpridparatngnceblagwr rf idfen Rengiesertuciivemiadiofheafepeis at an
produced by processing the flavanone derivative and/or the salt

t her eof ek vherephiecid rridsgredlagan biber bondkatsitonakumetisodi. sordered.n
addi tion, the usage of the external preparation for skin of the
present Thwphtasa"thadeenimdidliladedgpbadicumpdie dtheiatsee idosbger deran”
application site, synptom and so on. [0044] (C Method of enhanci ng

action ahed®y alHatoehtesol DaddicIfadee Bohddgean AIAdUE ic@Rnadbi bé tye in
fibroblast A characteristic feature of the nethod of enhancing the

action ofokeratiRgeyies t BolR&LABIE ahqn%@bbag%ﬁaewoq%@reh%%%dme

of fibroblasts of the present invention (hereinafter, also referred

to as the cdRldQd:af 2hAS.8LeS At LAYERL! 9P dnd %ol‘ia@@ﬂ‘ BiSLEL dd®mes

small, the collagen fibers are severed, or the collagen fiber bundle
is lacked. Further, the phrase "normalizing the skin structure”
also includes the regeneratiocn of skin defect area. It alscincludes
recovering the defect area and prometing the occlusion of the defect
area with the regenerated tissue enable to prevent infection from
occurring by the defect area and recover the defen;e mechanism and
respiratory function of the skin. Here, the phrase “"defect of the
skin" means a destroyed state of the skin structure, where, for
example, skin roughness, wrinkles, and wound are formed. The
external preparation for skin of the present invention is
particularly suitable for wound healing. Further, the phrase
"normalizing the skin structure" also includes that the activity
of keratinocytes to increase the collagen production ability of
fibroblast is enhanced.

[0037] The external preparation for skin of the present
invention can be applied without any specific limitation as long
as it is externally applicable to the skin. Examples of the external

preparation include cosmetics containing gquasi-drugs, dermal
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fl avanone derivative represented by the general fornmula (1) and/or a
salt thereof in the presence of both keratinocytes and fibroblasts.
The flavanone derivative and/or the salt thereof used in the nethod
of the present invention follows the above description of (A . The
fl avanone derivative and/or the salt thereof have an activity to

i ncrease a coll agen production ability of fibroblast through an

ef fect on keratinocytes. The neani ng of "coll agens”
conceptual ly includes both collagen, and procol |l agen which is

pr ecur soredifcioels| dayen. ef 1004 ITheprphircadd ohi, n anite gxrteeserdd yofadgotilvable
kerati nocytes and fibrobl asts” nmeans a state in which these cells are
coexi st eidrmaitiol cgachlodredrigs . .vi Of cclnrsd,Nivi Vo pakaicakxanpl grdferable
vitro, such a state can be produced by co-culture of these cells. In

contrastto b agpldedsts tha sdated icanahe theurdl 1bei slids €6ntaitRirng 1
the epiderm s and the derms. The adm ni stration of the

fl avanongderdvabhve angé obxbhg18al trkhetgfe1Gan berdepkENBLn1{ Ok or
exanpl e, by allow ng the flavanone derivative and/or the salt thereof

to be mf&ﬁﬂ:o‘%"litrx]u'&t ﬁrﬁ%HHé‘éea 44y EQ%H?PE&%@J&% 5 se.O?EPES{?{J; taeg aud

fibrobl ast's. IS case, e anoun e mxture i's
pr ef er ahl ?%%é% and e_preferahl %&7 Mas a_l r limt and
D of or AT S i ARaTGrs BT ot 06, §RRaS GRETEpR 1Ry BRele
terms of_the concentration thereof .in the _nmedi um , Furt her, the
Vi vo SRR ALSPFATT GeEe AP 1oy 9B AN S(Er FRISRRA G FAE (S5HLaPRE
nmet hod of, trapsdernmal administration is not particularly |[imted to
as | ong HPen Pradigndratdirnssed, thrcdegrdrePably deiRatvGav o s Rg
an external preparation for skin containing the flavanone derivative
and/ or t3RFeA toRtHErdofdamadene JRi ForFRésExt dhgaldegiapamediisanpsr for
skin which can be used in the method of the present invention is the
ext er nalexfregpalatappd ifcet ioki rref pred egebd entf oimvigiptriovAngs seFseei Iskdn
above and a preferred aspect thereof is also fornmulated as descri bed
above. roughness and for wound healing.
[0038] The dosage form of the external preparation for skin
of the present invention is not limited in particular and may be
any of dosage forms that the conventional external preparations
for skin can be taken depending on the intended use. Preferable
examples of the dosage form of the cosmetics include the dosage
form to be commonly used for basic skin care such as lotion, milky
liquid, essence, cream, and pack. Inaddition, Preferable examples
of thedosage formof the externalmedicines for skinincludeointment,
lotion, cream, milk, and essence.
[00392] The content of the flavanone derivative and/or the salt
thereof intheexternal preparation for skinof thepresent invention,

which can be adjusted depending on the application, target, and

administration method of the external preparation for skin, is
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[ 0046] (I D) Screening nmethod of the present invention A
characteristic feature of the screening nethod of the present
invention is that normal fibroblasts froman aninmal are cultured in
the presence of a test substance, a collagen nedium solution is added
to the obtained culture to prepare a collagen gel, the fibroblasts in
the collagen gel are cultured in the presence of the test substance
and a defect area is then forned in the collagen gel, the fibroblasts
are cultured such that the collagen gel with the defect area is

coexi st eR¥efREIPINE b "§ub%tramse andnuorheotelpmdblof 1f k| 1971g by mass
reduction of the defect area is observed during the culture.

[ 0047) Thes motoeér flilbichl aBte abpehd iamitmad prederiablyhe: berieess agd more
nmet hod of the present invention is not particularly limted as |ong
as it ispgeferadly cused biynmagsassay. Preferabl e exanpl es of the
animal include a nouse, a rat, a rabbit, and a human. O those, the

human is partigifidely p4€f 5akla yoecansecie skt adihd PrRRGeSHaTNG:
t he ani mal species. The normal fibroblasts are noncancerous cells

havi ng P4 d : : i agen . nor pal
fibrobl gg%%é%%anf %ggg%tgg?%ggnefﬁ% ‘tg%é&i nt ré%(raglfi %%ic:lsﬂa}ﬂ t%ﬁg gﬁ?%?nt c?rf
the |ike ri .y e r re nd d.
P T Y A
avai | abl sSuUch., a commerci a r.oduct, be used. The commerci al
o oduct 13 Y ety L TEF e A Pa % i BBE 4 Rt SR dinke nid TR LY
Skin Fibyablast (Primry Cu}}ﬁ)urg) " manufactured hy Sanko Junyaku Co.,
Ltd., antd ¥ NSMEOTSURETTETBPOBI Gt ™M it A RREEd B Kur abo Co., Ltd.
Note that, hereinafter, the normal fibroblasts of these animals are
al so si mp¥9ATEf er r e§UEEhgE, Mhson PAend. eXeRad] FPREaiping Ehgbf avtanane
fibroblasts are precultured in advance to an appropriate nunber of

t he cel | demahitiien agdjcactde salh Buperafudm coutpined Fhethpe etxfiaunad
may be perforned under the general culture conditions for culture
cells, feprepxmipics fatesdin tod tiivee prredeuin surcdn@isorDVEM § srepud Getalrled
by G BCO added with 10% FBS, is used and the cells are then

i ncubat etto abe 3NE winthem 1ierdd e aindMtoartion off the deaygeasornedetitdte ve
cells growto 60 to 90% confluency. The cell cluster obtained by the
precul t uigd/Sr phefsanabd e fyaaken publ oy i ngithie dialvagehksdd 1l vialte veraseee
of 0.01 to 0.1%of trypsin, preparing a cell suspension. In this

case, thenpeasencerf o et LS Nelpl fRASRIALE tetdydJeHdsi dvdrition
nore preferable. [0049] For the culture of fibroblasts in the presence

of a tesaoéyQg@@ﬁeaaua%hr@&@%@t%naﬂ%wpémitcﬁxstfo%ugﬁmrt%ebgsugﬁé for

particularly limted. e test substance may be previously added t

the nEdiPQ&odeling of the dermis collagen fiber bundle containing a crude
Hypericum erectum extract and containing no additional flavanone
derivative and/or a salt thereof other than one originally included
in the extract. The plant extract which can be used in the external
preparation for skin of the present invention may be preferably
an extract with an increased concentration of farrerol obtained
by purification of a plant extract of Hypericum erectum. The
concentration of the flavanone derivative and/or the salt thereof

in the plant extract is 10" to 0.1% by mass and more preferably
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added sinultaneously with seeding of cells, or added after the cells
bei ng seeded and then cultured for an appropriate tinme. Preferably,
the nmethod nay be one in which cells are seeded on a plate at first
and then cultured in a nediumfree of a test substance, followed by
replacing the nediumwi th a flesh nmedi um contai ning the test
substance. The anmpbunt of the test substance added may be of any
concentration. Preferably, the culture is perfornmed using nedia
cont ai ni ng various concentrations of the test substance for testing
an ef f eciDVetanduiits afy hhest edn shbstaneef usiaddstdion pihetnerbeicof
cells of fibroblasts used in the culture is not particularly limted
and may bRe aghrsdred dfothBep Bae Bt raceUl hut Be M naR0breyarpt ont ey
nunber of the cells may be preferably adjusted to 103/cn2 to 105/ cn®.

The cul tygen MY He RELHITTBISNAL] 1097 BY ng98didd A%< PrardRABEY .01
simlar to the preculturé. The culture tine is not particularly
limted | th S ' .
appr opr i S04 b A8s rreb EhediortEnt of Me B RPESE: j3 Bhonypous
standard. .Durjng th ri_.od, the. medi um nmaybe replaced with a flesh
medi um i Y+ Fequt e‘ffrgcgnQE t%e§ﬁ8£i thcal ¥ ,ve?%:r" r’fﬁ%e?rf’\ﬁngc tspensi on
of cells_obtained b)& breaki ng the precultured fibroblasts into the
i ndi vi dubPOthl |'s i s TeedbtFonadl RePIHFFiORen QI 8htRdofortheooREe SNt
hours, followed by addition of a solution of the test substance at
vari ous toveRR:emtFyhsCompdne witdraails ipgsrdiablty peed operiRPior 131 tan
5 days. [0050]  Subsequently, a collagen gel is prepared by adding a
col | agenexedinmd soepeionl erofehekinbeoisildsas tbseres et b hedgagdients.
descri bed above. The anount of the collagen nmedi um sol uti on added and
the concen¢fatrexh efcampleagert | nuthe awol bagénnakddiinmyrsalighitoni e adwt
particularly limted as long as they are within the range all owabl e
to the dospersedoes @uchi ¢ ablcagkmibhmitheitol dagerdgelil, errcokilagelive
medi um sol uti on used may be, for exanple, one prepared by mxing 0.3
to 0.8% &yl "eepeqkbed diVPesdsi bADCRaSObHLIHAN, s IMEMrEdI USdt dH0sd e
300 mM of HEPES, 2 to 4% by nmass of a sodi um hydrogen carbonate
sol uti on,4anx ) i i 0.1%5, N j hy, i
FBS, andm\kg't graggtsggs_ rlé?%%gdﬁ% a olu'?p %ﬁglgglé 1:]l prd Sl%QJ:oliflen ! %I.I@'I&h‘"‘ej@wnm
amount of, { he,cold 2gqn BeLUm Spl wil.an added. oan beodelbnedseudieh,
te, % 0 e o'the

for exanp eratié c¢dl I'agen medi um sol‘ut1on t

fibroblast_culture will h to 1 art.s b ss, 10 1 .to .2 ts b
mas. [ OBty RekbetoRer, dBeleules AR el el iy efe e 5 D,
cultured in the presence of the test substance. |In other words, fhe
col | agen®@@1 ot r‘@:l"'ag’yﬂié'é’&?m@ﬁsaﬁkﬁ% ‘?%n)p‘lcal:‘edd Perai B ﬁ%aafane,
contai ning the test substance, thereby perform ng the suspension

cul ture BFL3FRAFq br AAAGSES tien thEaE%f%/h’@en gegresin, vEReline, and
concentration of the test substance in the nediumto be used in the
cul t ur e WEGre@Fydspioide ovatre kbmeent fattvnastdsheuaBdiagm Ui i #aCithe
culture of fibroblasts in the presence of the test substance. The

cul ture isostemridecidnticoidichdiahendf bet bhachd, redodtiorpsicat etedric
the collagen gel. Specifically, the culture is preferably perfornmed
until abaoidl/tEHemil/ 46ideduct nodeoklehic gatidsi héghsr attcihndd aich as
reference to the size thereof at a time of preparing the

gel wi t hadglet ¢1 ahobhdheseohayancsnbll ieastdaeyral toheEl t bakemgla beolBo X0
5 days as a standard. [0052] Next, the defect area is forned in the
reduced sotyr@sdediol Thenydakest apeachsip podd | @etwkeearpart a déohde;
col l agen i.s pierced and kept in a hollow shape. The shape and size of

the def egyn@f&@id 8sPOL cRALIIH &4 b¥t {1 TsbBEtaSod ON0i 88pidpyBrgisedtes,
for the observation of a change in shape. For exanple, the center

portion gf the Leuged callagsn agls SALARGIPURENER QUL din23eEhy CHARYL

sebacate, cetyl lactate, diisostearyl malate, ethylene glycol
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[ 0053] Next, the collagen gel provided with the defect area is placed
in the presence of a test substance and fibroblasts in the collagen
gel are then cultured. A plate used for the culture maybe sel ected
depending on the size of the prepared collagen gel. For exanple, if
the coll agen gel has a dianeter of about 2 to 7 nm a 6-well plate
maybe selected. In addition, the collagen gel is preferably fixed on
the bottomof the well. The fixation of collagen gel can be perforned
by, for exanple, dropping a collagen solution on the center portion
of the wéitZagthyhcubekimgatche coddpererylgetcdalherdicragmrtel5 nghygtesl
at 37C. The concentration of the test substance in the nedi um may
cor r espodil-2chemey Iunddrangadelm usedliygeirhe cul t gre-RFethglhexanoate,
above-nentioned fibroblasts in the presence of the test substance.

The cul tﬂfﬁn@@rﬂﬁlélﬁbﬁaa‘ﬂ@ed FRY - e B PN D8NRI Rle, CONELE hOPRY ] 4B r SSarid)
the case with e above-nenti oned cuI%ﬁ?e conditions. The %u ?%wi?h

period ( Rfserva
notpartlgﬁféﬁ?g?gﬁlted 5%@ %%8h§ ﬁrlgyistan EF [%B%Y}h?iwqﬁﬁf'
the culty esc |bed aboye, ree of f|II 29 reduct,i on of
t he collagen g‘? de edt areaxls %%ser@%ﬁL By F%g |ng %ﬁe resd?ts of
t he obseryati.on, the action of the te bst ance to.renodel the

col | agen®¥BH- Qi?&ﬁﬁy i°f&8E For exdW%fQVlR YSRRPESHLOF AR tef ect 4%k
can be obg@gtlvely recorded using photograg C?tlonally, t hese

phot ogra élaga'and cyclic olysiloxanes such as
det er m nedbyconvertingt hem ntodi gi tal i nagedata. Specifically, when

t he degr@%ﬁ%ﬁe?hHIQHﬁ}QQEtFéGaé9$®%eofdQ¢ﬁm%ﬂhﬁk§¥ﬁ8ﬁ?PBﬁ@ﬁlh%¥%%Q areh
in the presence of the test substance is larger than one in the
absence @fdedrmnatdstl auisohangaesitoxame benadbitiaed pedyshatxames such as
above-nentioned test substance has a wound-healing pronoting effect.

| n addi tameino-trvel idegrdeepoly$ildsiarg: ,or pokdetchée ometfilee eyal yat Boksuch
that a score or the like is used to replace the degree of filling or
reduct i ol i X-ncid ITURRY b6a) s VBdsthe FandeRBupt Ene-whten rike yol vl faridre
above-nenti oned defect area in the presence of the test substance is

85% or | gssorpndspeeher bty sROK0QY £4 a@&d%psnijémﬁl absepeenofaiife
t est substance, it can be determ ned that the ove- nenti oned test

subst anc@?@%‘gd&%\ﬁ%mﬂl{?g@%f ego{?é?@‘?} Tguﬁ%j.?& fate, and tf‘f‘%{]@ o amlne

wound- he ting e e tes stance can eval uat ed

by such 2 $Lﬁh aée ef?r? P”E§t$&ff% SF rantPLichas Sl 1.5 rﬁenﬂﬁ]lum

only prono ion 6 s an 0€es no
col I agen_product i Qf th f|b blasts subst ance hat 0
romote THEEEH IR SFsdBETFanCr LT b e 4Ad 383?%%%%%%1 %
the mgration (nove of fibroblasts. Therefare, any subst
o T ect VAR AT ROAFPROTRSH (aTor 856t HTH T o ASERe R ShRiie
1 [0055] The renodeling action of farrerol on a derm s coll agen fiber
bundl e VST &Y fedby dBUFR Vit rdSexper? nment 2 CRCBY hafubPidazolinium
utilizing the fact that, when fibroblasts were cultured in a col | agen
gel in ardgmrideJumaroesnesty hedy um dendiagen FrBE) s prletRbE ThasRd
cells were damaged and a strong col |l agen fiber bundl e cannot be
forned, siefafagpnds bfuch redlbyi betipdngamigdedietaiaee @ndayyelf f heieringds
|nvest|gated by allowing farrerol to coexist with the heparin
suppl eneamaedcgyseehyl Tharpneceduriesnivw $ir frcthadersbaddabelcolwitan fatty
[ 0056] <Cel I s and reagents used> Normal human fibrobl asts (Kurabo)
acid esters (such as sorbitan monostearate and sorbitan

sesquioleate), glycerin fatty acid esters (such as glycerin
monostearate), propyleneglycol fatty acid esters (such as

propyleneglycol monostearatej, cured castor oil derivatives,
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DMEM wi th 10% FBS (G BCO) WST-8/1-Methyl PMS (Cell Counting Kit-8:
DQJI NDO LABORATORI ES) Farrerol was dissolved in

di net hyl sul f oxi de (DVB0) and used. [0057] The toxicity of farrerol
was exam ned by the MIT assay and the dose of farrerol added to the
heparin suppl enmented system was then obtai ned. <Protocol> 1.

Fi brobl asts grown to 80% confl uency were di spersed with 0.05%
Trypsi n/ EDTA. The di spersant was seeded on 96 wells/plate at a
concentration of 3 x 103 cells/well. 2. After 24 hours, farrerol

with adjgbiesrclonaeRlratheon Was sdgedcdr e yr espeadderaveklishids ®@0oR
volunme of 10 m/well (n = 8). 3. WST-8/1-Methyl PVM5 was added to the

respect i yereddrs rdhcd 148k ENMBnaf pd Oy iyl 1 eafet gbrgﬂt_@ﬁ%émoél@eweé %

and 72 hours fromthe addition of Tarrerol and then incubated at 3

for 4 h%§rs\gr%ité@%&?é&@i&"%%t%@ﬁ%ﬁgg OFTRAIY: T8 N o MRVE] 80 N

of 450 nmand a referen wavel engt nm <Resul ts>

ignifi LCi | d b fl d f
Concent 10t ond BEPRGL coteE Rl et ih CBRETALT | (PEChag Eoni T HEH AREYL

the addition of farrerol could pronpte the cell proliferation. In
part i cul M IOYIRFLEATRLS olﬁ%kﬁq’f%ﬁcﬁé?%reaﬁn(tsé@hvﬁ%ﬁoi?é‘?’f nsfEy ot

concentrations of 10-6 m/m-DMEM 5 x 10-7 m /il -DMEM and 10-7
n / m - DNEMoS e atife £8f| RiiEngdéstragabe br oFPE | dhkYbstetREs Scaf KReY &t

usi ng these three concentrations. [0058] On the basis of the.
above- neffiBormet viglodlecy]l eftbexndti GRE alkylphenyl ethers (such as POE

nonylphenyl ether), plurcnic types, POE/POP alkyl ethers (such as
POE/POP2~-decyltetradecyl ether), tetronic types, POE castor
oil/cured castor oil derivatives (such as POE castor oil and PQOE
cured castor o0il), sucrose fatty acid ester, and alkyl glycoside;
polyvalent alcohols such as polyethylene glyceol, glycerin,
1,3-butylene glycol, erythritol, sorbitel, xylitol, maltitol,
propylene glycol, dipropylene glycol, diglycerin, isoprene glycol,
1,2-pentanediol, 2,4-hexanedicl, 1, 2-hexanediol, and
1l,2-octanediol; moisture components such as sodium pyrrolidone
carboxylate, lactate, and sodium lactate; fine particles such as
mica, tale, kaolin, synthetic mica, calcium carbonate, magnesium
carbonate, silicic anhydride (silica), aluminum oxide, and barium
sulfate, whose surfaces may be treated; inorganic pigments such
as red iron oxide, yellow iron oxide, black iren oxide, cobalt oxide,
ultramarine blue, iron blue, titanium oxide, and zinc oxide, whose
surfaces may be treated; pearl agents such as mica titanium, fish

scale foil, and bismuth oxychloride, whose surfaces may be treated;
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of farrerol to pronote the production of collagen was exam ned using
a heparin supplenmented system <Cells and reagents used> - Nornal
human fi brobl asts (Kurabo) - HEPARIN (SI GVA: H 3149) DVEM (G BCO)
FBS <Protocol> 1. Fibroblasts were grown to confluency in a nmedium
with 10% FBS and then dispersed by trypsin treatnent, followed by
centrifugation. 2. Supernatant was renoved and the fibroblasts were
then resuspended in DVMEMw th 10% FBS, foll owed by seeding the
fibroblasts on a 12-well plate (4.5 cn2/well) at 3 x 103 cel |l s/cnR.

3. After 0, i t I S I Rt DVEM

r enoved %rnﬁg)?g%%ﬁvﬁ%gﬂﬂﬂwt Eggfj%z&Fg%,' %%?1 owedﬂgy 72-’h\§%§low
i ncubati,on uynder, the condjti for, _prevent| C proli.feratj.on
(37C 5(%?%0%) Blye ﬁR/EMt Hedle, bes \%\hg&erde:%\iegbghdﬁ?%e% -r%%"ac&&d
with DMEM with 10% FBS to rel ease the prevention of cell

prolifer™i @31 ReAPE ¥p ocddur 829t He- cetiur@ldondlPr ohd? wete 1agudio-
FBS- DMEM . 0. 1% hepari n/ 10% FBS- DVEM and 1. 0% hepari n/ 10% FBS- DVEM
(each n 23) Blye Navest iGasmdiot-héOl nf Pyenice Nof- R8par and Bt tNeer 204,

those added with farrerol at concentrations of 10-6nml/nm -DVEM 5 X
10- 7ml/ mhiliVEMavaivd 18k&dm éngarivEM ey paptépaesdsuclespediwalthylene

powder, polymethyl methacrylate, nylon powder, and
organopolysiloxane elastomer; p-aminobenzoate-based ultraviolet
absorbent; an anthranilate-based ultraviolet absorbent; a
salicylate-based ultraviolet absorbent; a cinnamate-based
ultraviolet absorbent; a benzophenone-based ultraviclet absorbent;
a sugar-based ultraviolet absorbent; ultraviolet absorbents such
as 2-(2'-hydroxy-5'-t-octylphenyl)benzotriazole, and
4-methoxy-4'-t-butyldibenzoylmethane; lower alcohols such as
ethanol and isopropanol; vitamins such as vitamin A or derivatives
thereof; vitamin B types such as vitamin Bg hydrochloride, vitamin
Bg tripalmitate, vitamin Bg dioctanoate, vitamin B; or derivatives
thereof, vitamin Byz, and vitamin B;s or derivatives thereof; vitamin
E types such as o-tocopherol, B-tocopherol, vy-tocopherecl, and
vitamin E acetate, vitamin D types, vitamin H, pantothenic acid,
pantethine, and pyrrologuinoline quinone; and antibacterial agents
such as phenoxyethanol.

[0042] Of those, the optional ingredient to be contained in
the dermal medicines for external application for promoting wound

healing is particularly preferably any of ingredients effective

24



<Resul t s> The results were represented in the graphic diagram
of FIG 1. Gaph 1 represents a cell proliferation effect when each
concentration of the farrerol solution was added to the nedi um under
t he heparin nonsuppl enented condition and G aph 2 represents one
under the heparin supplenmented condition. Any of the conditions
indicated that the farrerol -added group tended to pronote cell
proliferation, conpared with the control, DVMSO added group.
Consequently, it is found that farrerol has an effect to pronote the

growt hmca)gdo ttlh Ofé He cﬁt TTQer Lﬁ}e}( QAAENe sahee- (e QRed; s P L IRNt

confir an ect to pronote ce proliferation.
I ddi t f t.h fl f f th
abi 1ty éae%m%ca%ﬁ&é‘téﬁ ms%a‘eﬁésﬁ %a%%deep%rré?é%aﬁy 5 SHRERTRG

out a three-dinensional coIIa en a . di sppsabl e blopsy punch was
used in 3 COMP&RPELA E‘é‘P%%rhC% h@rr arﬁaﬁaﬁlaad@aca?faw aHtfgdon such

farrerol-free group with respect to the behavior of fibroblasts

deri ved ¥ amfnisd Méand faadaomycin) stalnkowddeant s orsédssaliotmgrehiina

fibroblasts (Kurabo) DMEM w th 10% FBS (G BCO Col | agen

medi um sdeutiildzefCsibh &y perinedl dadgendingd, o rDNEEik200 A dHERES vely,

2.2% NaHCO3 : 0.1 NNaCH : FBS : water were mxed at a ratio of 4 :

4 1 2 RcichtriZatidn depressant such as tranilast is also preferable.
The content of any of these ingredients effective to the regeneration
of the dermal tissue is preferably 0.1 to 10% by mass.
[0043] The external preparation for skin of the present
invention can be produced by processing the flavanone derivative
and/or the salt thereof and the optical ingredient by a conventional
method.

In addition, the usage of the external preparation for skin
of the present invention can be modified depending on the use, dosage
form, application site, symptom, and so on.

[0044] (C} Method of enhancing action of keratinocytes to
increase collagen production ability of fibroblast

A characteristic feature of the method of enhancing the action
of keratinocytes to increase the collagen production ability of
fibroblasts of the present invention {hereinafter, also referred
to as the "method of the present invention”) is to administer the
flavanone derivative represented by the general formula (1) and/or

a salt thereof in the presence of both keratinocytes and fibroblasts.

The flavanone derivative and/or the salt thereof used in the
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Di sposabl e bi opsy punch (3.0 mmin tip dianeter) <Protocol > 1)
The culture of fibroblasts obtained by Protocol 4 of Exanple 1 and
the coll agen nmedi um sol ution were m xed together at a ratio of 1 : 9
(vol une) and then suspension-cultured in a 10% FBS nedium for 1 week.
2) Wen the size of a collagen gel was reduced fromone at the tine
of being prepared by the addition of the collagen nediumsolution to
a size of about 1/5 to 1/10, the center portion of the gel was
punched out by a disposabl e biopsy punch with a dianeter of 3 mm

3) A 6-WebdpdH e tWaspPEeRR edh A iba By Ohwi h&&(%ﬂ;%fﬁé@%%ﬁ;@ Vas

t hen dropped on the center of the well. Subsequent e pu

t hr ee- di pensi I I |- . 1pU her eo nd,_,| hcuhat.ed faor
10 m nut 5)133%% §@§E%§?§E %%rlwggfggﬁgﬁgg%% gﬁ%p%%%:éb Iﬁﬁén%ﬁ%? an
solidified and the three-di nensi.qnal coll agen, gel s . attached to the
ot t om GTOTE A0, L1655 2H8 DN SGCToP RSt 1S G LSV DNEN TR A ot
heparin/ 10% FBS- DVEM wer e added in a volune of 3 m/well. 5)
Furt her , tRrgpBupnwedifectoos feratimnemast- farrerol was added to each

culture condition of (4) was prepared. <Results> The behavi or of
fibrobl asts dffttegne®@firieoef §cdi bagdrep! epacarttil 1 voindlheled simiride diekd gemg
nodel " was observed. Phot ographs of fibroblasts derived fromthe wound
ar ea punain b mdo 1 detne wiiii ghos abp ee b oy qrureh.1weea.represented in
FIG 2. Wth respect to the unsuppl enmented 10% FBS- DVEM t he

tendenci pp04¥) a | ongae pRYeSE MindtBé P ticel bbrvdlmkbsadndody®s &ind
active cellular novenent were observed in the farrerol -added group,

conpar edg ¥ £ db 11N SronE 891 §£ 6 IR cH Eh%QQtééﬁLts’ ald ihekesPeRt Widn
0. 1% hepari n/ 10% FBS- DVEM and 1. 0% hepari n/ 10% FBS- DVEM there was no

di ffer encfed BREL!s IoveuBil: DRLIGAN 1 Be: arrngl - Added,ar anposad Lhe

farrerol -tree group an he novenent eac mwas’ preven

ool B R4y corruTRHRE SRR chifar SRR et
ability of fibroblasts but'direqtl¥ act on the fibroblasts_ to enhance
t he noveThSh aaﬁ'tftj:?y:qﬁ bengownd |38 the skin containing the epidermis and

the dermis.

The administration of the flavanone derivative and/or the salt
thereof can be performed, for example, by allowing the flavanone
derivative and/or the salt thereof to be mixed with a culture medium
for co-culture of keratinocytes and fibroblasts. In this case, the
amount (dosage) of themixture ispreferably 10 ®Mandmore preferably
1077 M as a lower limit and preferably 102 M and more preferably
10™®* M as an upper limit in terms of the concentration thereof in
the medium.

Further, the in vivo administration method may be transdermal
administration. The method of transdermal administration is not
particularlylimitedtoaslongasit isgenerallyused, butpreferably

a method of applying an external preparation for skin containing
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Exanpl e 3 [0060] The fol |l owi ng procedures were enployed to investigate
whet her farrerol had the action of preventing an inhibitory effect of
hepari n added on the building of a collagen fiber bundle. The results
are represented in FIG 3. It is found that farrerol prevents an
inhibitory effect of heparin on the building of a collagen fiber
bundl e and exerts a renodeling action of the collagen fiber bundle of
the derms. [0061] <Protocol > A col | agen sol uti on was
prepared by m xture of 0.5%type-1 collagen : 5 x DVEM : 200 mM HEPES

2.2% aﬁa?bﬁe'%%l t'i\FeBaQ‘Pldf’]é\?FtGHe @51@ {k?etx.je%fOEQAtHe ék'in? :T]‘?e

1 2 perforne € coo

Al ower -1 ayer col ] agensol ut.i onwaspr.epar edbym xi ngcol | agen lution wt
wat er at SA-FHMd bgresipn jor Sk d%ﬁg%l8ﬁﬂpg?d§%?9€6ﬂ?gaeﬂethoguog]
sol ution was di spensed into the respective wells of a 48-well plate

in a vol the RIeSEOG prraetion is the spiehal Paepanatasn cy sédnotf the

a CX2 incubator (about 15 m nutes). NHDF was recovered according to
t he routp:n@sqntoéeﬁgng_ioxl as described above and a preferred aspect thereof

is also formulated as described above.
[(0046] (D) Screening method of the present invention

A characteristic feature of the screeningmethod of the present
invention is that normal fibroblasts from an animal are cultured
in the presence of a test substance, a collagen medium solution
is added to the obtained culture to prepare a collagen gel, the
fibroblasts in the collagen gel are cultured in the presence of
the test substance and a defect area is then formed in the collagen
gel, the fibroblasts are cultured such that the collagen gel with
the defect area is coexistent with the test substance, and the degree
of £filling or reduction of the defect area is observed during the
culture.
(0047} The normal fibroblast of the animal used in the screening
method of the present invention is not particularly limited as long
as it is generally used in an assay. Preferable examples of the
animal include a mouse, a rat, a rabbit, and a human. Of those,
the human is particularly preferable because of slight differences
among the animal species. The normal fibroblasts are noncancerous
cells having ability to form organized collagen gel. Such normal

fibroblasts can be obtained from the intraoral mucosa, the skin,
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(Cells were separated fromone another by a cell strainer). 1.
The nunber of the cells was counted (Trypan blue) and then adjusted

to 1 x 105 cells/nm. The coll agen solution was m xed with the
cell suspension at a ratio of 9 to 1 (volunme) and then di spensed into
the respective wells in a volume of 300 pl/well. (Forpreventingthe

cell s fromunevendi spersion, the operation proceeded while
intermttently stirring (1 x 104 cells /m at final) . The cells were
| eft standing for 4 hours in the CO2 incubator. The gel was

separ at g Eﬁ@rmlt}&eof %%rpmhérptcuhherWHef@bf% Bbeﬁféﬁ%l}ébesﬁﬁ%s%ﬁt

to prevent the gel fromTeduction. he addi tion of 1. 8%

Hepar!njaﬁoﬁ"é;ﬁé%l%gﬂr)w@ﬁ QST B %1%? HEELRT1 P00 AL dEkde ki 1y

Hepari n/ we arrerol (di SSo
added in av%.'a'kj)r.:[% and such a gérémméerlclla 39(9 uc rlng Iel t?stéc? )The commercial

product is preferably, for example, cne obtained as "Normal Human
Skin Fibroblast (Primary Culture)” manufactured by Sanko Junyaku
Co., Ltd., and "Normal Human Fibroblast" manufactured by Kurabo
Co., Ltd.

Note that, hereinafter, thenormal fibroblastsof theseanimals
are alsc simply referred to as fibroblasts.
(0048} It is preferable that fibroblasts are precultured in
advance to an appropriate number of the cells and then subjected
to a subsequent culture. The preculture may be performed under the
general culture conditions for culture cells, for example, where
a culture medium such as DMEM (manufactured by GIBCO) added with
10% FBS, is used and the cells are then incubated at 37°C under
the flow of 5% carbon dioxide gas until the cells grow to 60 to
90% confluency. The cell cluster obtained by the preculture is
preferably broken into individual cells in the presence of 0.01
to 0.1% of trypsin, preparing a cell suspension. In this case, the
presence of ethylenediaminetetraacetate with trypsin is more
preferable.
[0049] For the culture of fibroblasts in the presence of a test
substance, a method of adding the test substance is not particularly

limited. The test substance may be previously added to the medium,
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1 Incubation was carried out in the CO2 incubator (5 days). A sanple R

for SEM observati on was obtai ned. Exanple 4 [0062] According to the
formul ati on descri bed bel ow, cosnetics (essences) which are the
external preparation for skin of the present invention were prepared.
A, B, and C were heated to 80C, B was gradually added to A while
stirring to enmulsify, and C was then added for neutralization,
followed by stirring under cooling. As a result, the essence 1 was
obtained. Siml|ar operation was carried out to prepare Conparative

X =B SO0 0 SRR s B e L covs

being seeded and then cultured for an appropriate time. Preferably,
the method may be one in which cells are seeded on a plate at first
and then cultured in a medium free of a test substance, followed
by replacing the medium with a flesh medium containing the test
substance. The amount of the test substance added may be of any
concentration. Preferably, the culture is performed using media
containing various concentrations of the test substance for testing
an effective amount of the test substance. In addition, the number
of cells of fibroblasts used in the culture is not particularly
limited and may be adjusted to the size of a culture plate. For
example,thenumberofthecellsmaybepreferablyadjustedto103hﬂf
to 10%°/cm®. The culture may be performed under normal conditicns
in a manner similar to the preculture. The culture time is not
particularly limited as long as the number of cells can be increased
to an appropriate one, so it may be, for example, about 3 to 5 days
as a standard. During the period, the medium may be replaced with
a flesh medium if required.

Specifically, for example, the suspension of cells obtained
by breaking the precultured fibroblasts into the individual cellé
is seeded on plates and then cultured for about 24 hours, followed
by addition of a solution of the test substance at various
concentrations. Theculture ispreferablyperformed for 3toS5days.

[0050] Subsequently, a collagen gel is prepared by adding a

29



Squal ane PCE (20) behenyl ether Behenyl al cohol Sorbitan

sesqui st earat e Behenic acid 1, 3-but anedi ol 1, 2- hexanedi ol

Phenoxyet hanol " Carbopol 1382" (Al kyl -nodi fi edcarboxyvi nyl pol yner
Goodri ch Corporation) "Penmulen TR-1"

(Al kyl - nodi fi edcar boxyvi nyl pol yner Goodrich Corporation) Water 0.1%
farrerol solution in ethanol Potassium hydroxi de Water

collagen medium solution to the fibroblast culture obtained as
described above. The amount of the cocllagen medium solution added
and the concentration of collagen in the collagen medium solution
are not particularly limited as long as they are within the range
allowable to the dispersion of fibroblasts in the collagen gel.
The collagen medium solution used may be, for example, one prepared
by mixing 0.3 to 0.8% by mass of a type-I collagen solution, a DMEM
medium, 100 to 300 mM of HEPES, 2 to 4% by mass of a sodium hydrogen
carbonate solution, an aqueous soluticn of 0.05 to 0.15 N sodium
hydroxide, FBS, and water at a ratio of about 4 : 4 : 2 : 2 : 1 :
2 : 3. Theamount of the collagenmediumsolution added can be defined
so that, for example, the ratio of the collagen medium solution
to the fibroblast culture will be 8 to 10 parts by mass to 1 to
2 parts by mass.

[0051] Next, the fibroblasts in the prepared collagen gel are
cultured in the presence of the test substance. In other words,
the collagen gel prepared as described above is placed in a medium
containing the test substance, thereby performing the suspension
culture of the fibroblasts in the collagen gel.

The concentration of the test substance in the medium to be
used in the culture may correspond to the concentration of the medium
used in the culture of fibroblasts in the presence of the test
substance. The culture time can be controlled depending on the

reduction state of the collagen gel. Specifically, the culture is
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preferably performed until about 1/5 to 1/10 reduction of the gel
size is attained with reference to the size thereof at a time of
preparingthegelwithadditionof thecollagensolution. Theculture
time may be 3 to 5 days as a standard.
[0052] Next, the defect area is formed in the reduced collagen
gel. The defect area is a portion where part of the collagen is
pierced and kept in a hollow shape. The shape and size of the defect
area is not particularly limited as long as it is suitable for the
observation of a change in shape. For example, the center portion
of the reduced collagen gel can be punched out in a circular form,
providing a donut-shaped gal. The punching procedure may use, for
example, a disposable biopsy punch with a diameter of 1 to 5 mm.
A method of preparing such a model of damaged collagen gel
is disclosed in Roman O’Leary, Mark Rerek, and Edward John Wood,
Biol. Pharm. Bull., 27(2), 266-270 {(2004).

[0053] Next, the collagen gel provided with the defect area

oioo...is_placed_in the presence of a test substance and fibroblasts in .

the collagen gel are then cultured. A plate used for the culture
may be selected depending on the size of the prepared collagen gel.
For example, if the collagen gel has a diameter of about 2 to 7
mm, a 6-well plate may be selected. In addition, the collagen gel
is preferably fixed on the bottom of the well. The fixation of
collagen gel can be performed by, for example, dropping a collagen

solution on the center portion of thewell and incubating the collagen
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gel thereon for 15 minutes at 37°C. The concentration of the test
substance in the medium may correspond to one in the medium used
in the culture of the above-mentioned fibroblasts in the presence
of the test substance. The culture conditions used may be also
general conditions just as in the case with the above-mentioned
culture conditions. The culture period (i.e., the ocbhservation
period) is, butnot particularlylimitedte, Sto20daysasastandard.
{0054] During the culture as described above, the degree of
filling or reduction of the collagen-gel-defect area is observed.
By recording the results of the observation, the action of the test
substance to remodel t;he collagen can be determined. For example,
the shape of the defect area can be objectively recorded using
photographs. Optionally, these photographs can be compared and
determinedbyconverting themintodigital imagedata. Specifically,
when the degree of filling or reduction of the above-mentioned defect
area in the presence of the test substance is larger than cone in
the absence of the test substance, it can be determined that the
above-mentioned test substancehasawound-healingpromotingeffect.
In addition, the degree of f£filling or reduction can be evaluated
such that a score or the like is used to replace the degree of filling
or reduction with a numerical value. For example, when the volune
of the above-mentioned defect area in the presence of the test
substance is 85% or less and preferably 50% or less of one in the

absence of the test substance, it can be determined that the
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0.1 20 100 Tot al [ 0064] <Test Exanple 1> Usi ng two
groups of 5 individuals, 10 panelists (40 to 50 year old) in total,
essence 1 prepared as descri bed above and cosnetics of Conparative
Exanple 1 were subjected to an application test for 8 weeks. These
cosnetics were used twi ce every norning and ni ght on consecutive days
and the replicas of the outer corners of the eyes were obtained
before and after the application test. Under light irradiation at an
obl i que angl e of 45, the shadows forned

bywr i nklageweratakeohapt estsapbt aneahes ascapeandthenyiprambz £8g ef ect .
obtain the area ratios of the shadows in the visual field, followed

by obtai ni ng hBe-rayebage-Nehuend icaefihg éheed e¥Pthd heediesubbeaiée
| i stedi nTabl e 2. Consequently, the cosnetics (essences)which are the

ext er nal,pr egaé@éi@&éoo'iogsgheh% rﬁ&%of&f,e%%%e&d@&féé't%%’égsﬁ%l% f:@UREMS e

have an excellent 1 nprovénent effect on winkles. [

any substance that only promotes the migration of fibroblasts and
does not promote the collagen production of the fibroblasts or any
substance that only promote the collagen production of fibroblasts
and does not promote the migration (movement) of fibroblasts;
Therefore, any substance effective to wound-healing can be more

efficiently screened.

Example 1
[0055] The remodeling action of farrerol on a dermis collagen
fiber bundlewas confirmedbyaninvitroexperiment. Inotherwords,
utilizing the fact that, when fibroblasts were cultured in acollagen
gel in a heparin supplemented medium, collagen fibers produced from
cells were damaged and a streong collagen fiber bundle cannot be
formed, the degree of a reduction in damage of the collagen fiber
was investigated by allowing farrerol to coexist with the heparin
supplemented system. The procedures will be described below.
f0056)] <Cells and reagents used>
- Normal human fibroblasts {Kurabo}
DMEM with 10% FBS (GIBCO)
WST-8/1~-Methyl PMS (Cell Counting Kit-8: DOJINDO

LABORATORIES)
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Sanpl eAver age shadowed area ratio (% Before testAfter test Essence

18.8-12.33.30.9 Conparative Exanple 17.12.85.71.6 Exanple 5
[ 0066] <Test Exanple 2> Essence 2 which is the external

preparation for skin of the present invention was prepared according

to the following fornmulation in a manner simlar to essence 1

It was

eval uated by the nethod described in Test Exanple 1. Consequently, an
effect was confirned such that the winkle area rati o was changed
from8.2 3.2%before the test to 3.9 1. 1% after the test. [00673

Tabl e 3 Ingredhepbsol AaSHHAN&ed in dimethylsulfoxide (DMSO) and used.

[Q057] The toxicity of farrerol was examined by the MTT assay

and the dose of farrerol added to the heparin supplemented system

was then obtained.

<Protocol>

1. Fibroblasts grown to B0% confluency were dispersed with 0.05%

Trypsin/EDTA. The dispersant was seeded on 96 wells/plate at a

concentration of 3 x 10° cells/well.

2. After 24 hours, farrerol with adjusted concentration was added

to the respective wells in a volume of 10 ml/well (n = 8).

3. WST-8/1-Methyl PMS was added to the respective wells in a volume

of 10 ml/well after 24 hours, 48 hours, and 72 hours from the addition

of farrercl and then incubated at 37°C for 4 hours.

4. Absorbance was measured at a measurement wavelength of 450 nm

and a reference wavelength of 650 nm.

<Results>

Significant cytotoxicity could not be confirmed at any of the

concentrationsbeingconsidered. Incontrast, itwasconfirmedthat

the addition of farrerol could promote the cell proliferation. In

particular, the cell proliferation was promoted when farrerol was

at concentrations of 10°° ml/ml-DMEM, 5 x 1077 ml/ml-DMEM, and 107’

ml/ml-DMEM, so the following collagen production test was carried

out using these three concentrations.

[0058] On the basis of the above-mentioned results, the action
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PCE (20) behenyl ether Behenyl al cohol Sorbitan sesqui stearate

Beheni c acid 1, 3-butanedi ol 1, 2-hexanedi ol Phenoxyet hanol " Carbopol
1382" (Al kyl -nodi fi edcar boxyvi nyl Goodrich Corporation) "Pemulen
TR-1" (Al kyl -nodi fi edcar boxyvi nyl Goodrich Corporation) Water 0.001%
farrerol solution in Potassium hydroxide Water % by nass

pol ymer : manuf act ur edby pol yner: manuf act ur edby et hanol 5

of farrerol to promote the production of collagen was examined using
a heparin supplemented system.
<Cells and reagents used>

Normal human fibroblasts (Kurabo)

HEPARIN (SIGMA: H-3149)

DMEM (GIBCO)

FBS
<Protocol>
1. Fibroblasts were grown to confluency in a medium with 10% FBS
and thendispersedby trypsin treatment, followedby centrifugation.
2. Supernatantwas removedandthe fibroblastswerethenresuspended
in DMEMwith 10% FBS, followed by seeding the fibroblastsona 12-well
plate (4.5 cm?/well) at 3 x 10% cells/cm?.
3. After 4 hours from seeding the cells, the supernatant DMEM was
removed and replaced with DMEM with 0.4% FBS, folléwed by 72-hour
incubation under the conditions for preventing cell proliferation
(37°C, 5% CO0,).
4, DMEM with 0.4% FBS was removed and then replaced with DMEM with
10% FBS to release the prevention of cell proliferation. In this
procedure, the culture conditions were 10% FBS-DMEM, .0.1%
heparin/10% FBS-DMEM, and 1.0% heparin/10% FBS-~DMEM (each n = 3}
for investigating the influence of heparin. Further, those added
with farrerol at concentrations of 10°°ml/m1-DMEM, 5 % 1077 m1/mi~DMEM,

and 1077 ml/ml-DMEM were prepared, respectively.
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<Results>

The results were represented in the graphic diagram of FIG.
1. Graph 1 represents a cell proliferation effect when each
concentration of the farrerol solution was added to the medium under
the heparin nonsupplemented condition and Graph 2 represents one
under the heparin supplemented condition. Any of the conditions
indicated that the farrerol-added group tended to promote cell
proliferation, compared with the contreol, DMSO-added group.
Consequently, it is found that farrerol has an effect to promote
the growth of fibroblasts.
Example 2
[0059] The above-mentioned experiment confirmed that farrerol
had an effect to promote cell proliferation. In addition, for
confirming the influence of farrerol on the movement ability of
fibroblasts, a "wound-healing model" prepared by punching out a
three-dimensional collagen gel by a disposable biopsy punch was
used in a comparison between the farrerol-added group and the
farrerol-free group with respect to the behavior of fibroblasts
derived from the wound area.
<Cells and reagents used>

Normal human fibroblasts (Kurabo)
DMEM with 10% FBS {(GIBCQ)
- Collagen medium solution (0.5% type-I collagen : 5 x DMEM :

200 mM HEPES : 2.2% NaHCO3 : 0.1 N NaOH : FBS : water were mixed
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Tot al 100 Exanple 6 [00681Usi ng a "nodel of defective dermal tissue
w th wound” in which a defect area was prepared by punching out a
col l agen gel, the effect of farrerol to pronbte the tissue
regeneration of a defect area was investigated. The procedures w ||
be described below . The results are represented in FIG 4. Fromthe
figure, it is found that the reduction of a punched hole size is
pronoted clearly at the final concentration of farrerol of 10-5 M or
10- 6Mout the pronotion of the reduction is unclear at the

concent ratt izoraafiol®6£74 M 4 Gorisequent by £t:i3)found that a | ower
limt of farrerol is preferably 10-6Min the external preparation for
skin of the presespobiyBNthiUpsy punch 13. Nowdi®ln i fdrere@lh ast s
grown to 80% confluency were dispersed with 0.05% Trypsi n/ EDTA. The
fibrobl agt$ cweLgsseeded at a cell density of 3 x 105 cells/25 cn®.

2) After 24 hours, the nediumwas replaced with one added with
farrerol (10- 10- 0 ; i i . ti OR)

fol |l oned by cgl)?ﬂllfrel (%lgl%\{lr aé%ﬂbzog/iégﬁ% biﬁ%’oﬁ?@%@%&“&%é %‘?gﬁar ©
by adding_a.colla medi um,sol uti.on.to the cultu obt ai ned by .
oul tur i g 2RdEre AR BE T REREER iR Hote M CofRtRaF T AkaRie
2. The prepared coll agen gel was then suspension-cultured for 1 week
in the &t nedilUMEREL REC BRER FYISARNSIPR-EBABPEPS R Tof 199~ FBfhmedium
fibroblasts cultured in the nediumwith 10 H 10-6M and 10-7M
farrerolfornl( #pekere cultured in a mediumw th 10-5M 10-6M and
10-7M farrerol after preparing the collagen gel, respectively.

4) \Wen the siieWoén &heolsiagenigel cobbagead wedd whsonedwesdtt rome onenat
of being prepared by the addition of the collagen nediumsolution to
a size daheabome df betiaglptpated yenteragdition odf thaecgidlagsmsmedium
punched out in a donut form by a di sposabl e biopsy punch with a

di anet erscafatIom tdsasiesudt abdutwoubdomaded, ves qunepargdrtion of the
A 6-well plate was prepared and 5 pl of collagen was then

dr oppederiiheaenpen@esd iroblyhavet bpo sibisepuepkly puhbe widd agenagetesf
t he wound nodel was nounted thereon and incubated at 37C

of 3 mm.

3) A6-wellplatewaspreparedand 15pl of thecollagen solution
was thendropped on the center of thewell. Subseqguently, thepunched
three-dimensional collagen gel was mounted thereon and incubated
for 10 minutes (37°C, 5% COz).

4) When the dropped collagen was solidified and the
three~dimensicnal collagen gel was attached to the bottom of the
well, 10% FBS-DMEM, 0.1% heparin/10% FBS~DMEM, and 1.0% heparin/10%
FBS-DMEM were added in a volume of 3 ml/well.

5) Further, a group where 10°¢ml/ml-DMEM of farrerol was added
to each culture condition cof (4) was prepared.
<Results>

The behavior of fibroblasts after 24 hours fromthe preparation
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for 15 ninutes. 6) Wen the dropped collagen was solidified

and the gel was attached to the bottomof the well, 3 m of the
mediumwi th the sane condition as that of (3) was added, foll owed by
culturing as a "nodel of defective dermal tissue with wound". '
Subsequently, the process of closing up the wound area of the
col l agen gel was visually observed. Exanple 7 [0069] According to the
formul ati on descri bed bel ow, cosnetics (essences) which are the
external preparation for skin of the present invention were prepared.

A B an&fct%re'moe%etaql%ﬁm&é@s gradupldar-added bRoAouRlbEs of

stirring to emulsify, and C was then added for neutralization,

fol | F—"Wegf% arsrts“&le:‘i’%%‘?ff%ﬁ”ché‘%ouéﬁ ‘%ea%i%ﬂénede&?éaﬂi?%o% df¥basable

obt ai ne ar operation was carri § 6016 prepare
Exanple 2 in mhlch farrerol of es%ﬁ ce 3

b te
et hanol SIORG A0 Fa 0 TR BaCs "A  Saalane WA ¢ 6?65£h@aylthe

et her Behenyl al cohol
unsupplemented 10% FBS-DMEM, the tendencies of a longer movement

distance of fibroblasts and a more active cellular movement were
observed in the farrerol-added group, compared with the
farrerol-free group. Incontrast, with respect to 0.1% heparin/10%
FBS-DMEM and 1.0% heparin/10% FBS5-DMEM, there was no difference
in c¢ell movement between the farrerol-added group and the
farrerol-free group and the movement of each of them was prevented
by the action of heparin.

Consequently, the results suggest that farrerol does not
inhibit the influence of heparin on the movement ability of
fibroblasts but directly act on the fibroblasts to enhance the
movement ability of the cells.

Example 3

[0060] The following procedures were employed to investigate
whether farrerol had the action of preventing an inhibitory effect
of heparin added on the building of a collagen fiber bundle. The
results are represented in FIG. 3. It isfoundthat farrerol prevents
an inhibitory effect of heparin on the building of a collagen fiber
bundle and exerts a remodeling action of the collagen fiber bundle
of the dermis.

[Q061] <Protocol>
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A collagen solution was prepared by mizxture of 0.53% type-I
collagen : 5 x DMEM : 200 mM HEPES : 2.2% NaHCO3; : 0.1 N NaOH : FBS :

water at aratioof 4 :4:2:2:1:2:3 (performed while cooling).

Alower-layercollagensolutionwaspreparedbymixingcollagen

solution with water at a ratio of 9 to 1.

The lower-layer collagen solution was dispensed into the
respective wells of a 4B-well plate in a volume of 100 ul/well.
3

Solidification was carried out in a CO:; incubator (about 15

minutes).

NHDF was recovered acceording to the routine procedure.

{(Cells were separated from one another by a cell strainer).

The number of the cells was counted (Trypan blue) and then

adjusted to 1 x 10° cells/ml.

!

The collagen solution was mixed with the cell suspension at
a ratio of 9 to 1 (volume) and then dispensed into the respective
wells in a volume of 300 pl/well.

(Forpreventingthecells fromunevendispersion, theoperation
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21.50.5840.50.1 0.1 Goodrich Corporation) Wat er

proceeded while intermittently stirring (1 x 10 cells/ml at final).

!

The cells were left standing for 4 hours in the CO; incubator.

The gel was separated from the inner wall of the well by an
injection needle not to prevent the gel from reduction.

i

The addition of 1.8% Heparin/10% FBS-DMEM was performed in
a volume of 500 pl/well (1% Heparin/well at final).
1

Farrerol {(dissolved inDMSO) wasaddedinavolumeof 0.9npl/well
{1,000-fold dilutien).
1

Incubation was carried ocut in the C0; incubator (5 days).

A sample for SEM observation was obtained.

Example 4

[0062] According to the formulationdescribedbelow, cosmetics

{essences) which are the external preparation for skin of the present

invention were prepared. A, B, and C were heated to 80°C, B was

gradually added to A while stirring to emulsify, and C was then

added for neutralization, followed by stirring under cocling. As
. a result, the essence 1 was obtained. Similar operationwas carried

out to prepare Comparative Example 1 in which farrerol of essence
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57.1 Material extracted with an aqueous sol ution of ethanol of
Production Exanple 1 80% 0.1 Potassium hydrate 0.1 Water 20 Tot al

1 was substituted with ethanol.
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100 [0071] <Test Exanple 3> Usi ng essence 3 and Conparative
Exanple 2, the effect of pronoting the tissue regeneration of a
defect area with wound was studied on panelists. Atrimmng die was
put on the nedial part of the upper armof a panelist and the
epiderms was stripped off with a scalpel to obtain three parts of 1
mmx 1 mm The essence 3 was applied to one part once a day for 5
days fromthe day of renoving the epiderms. Conparative Exanple 2
was appl i edtoanother one part once a day for 5days fromthe day of
removi nqdoggjepi derm-s, and the renmaining one part was not subjected
to any treatnent The observationwas perfornmedafter 1 week and2 weeks
fron1th?%yillcatlon to determi ne the degree of tissue regeneration
on the ct ‘area. The results are represented in Table 5.
Consequdmigrgdieasence 3, the external preparation for skin & byheass
present A nvention, is found to be excellent in effect of pronoting
the tissumanegenerati on of a defect area. Besides, the fosmation of
scar wagorot(20hsgeyefyateehdr [0072] Table 5 SpeC|neansegvat|on

result afdehyvi gﬁggﬁggtlon result after 2 weekweeks 2
Sorbitan sesguistearate 1.5
Behenic acid 0.5
B

1, 3-butanediol

1,2-hexanediocl

Phenoxyethanol

"Carbopol 1382"
(Alkyl-modifiedcarboxyvinyl polymexr: manufacturedby
Goodrich Corporation)

"Pemulen TR-1" 0.1
{Alkyl-modifiedcarboxyvinylpolymer: manufacturedby
Goodrich Corperation)

OO &S @
[l

Water 57.1
0.1% farrerol sclution in ethanol 0.1
C

Potassium hydroxide 0.1
Water 20
Total 100
[0064] <Test Example 1>

Using two groups of 5 individuals, 10 panelists (40 to 50 year
old) in total, essence 1 prepared as described above and cosmetics
of Comparative Example 1 were subjected to an application test for
8 weeks. These cosmetics were used twice every morning and night
on consecutive days and the replicas of the outer corners of the
eyes were obtained before and after the application test. Under
light irradiation at an oblique angle of 45°, the shadows formed

bywrinklesweretakeninpictures fromamicroscope and thenbinarized
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Essence 1 Conparative Untreated Most of defect areas are recovered
Exanple | Scab is present and partial defect remains Scab is present
and partial defect remains No difference fromnornmal areas Mst of
defect areas are recovered Most of defect areas are

to obtain the area ratios of the shadows in the visual field, followed
by obtaining the average value thereof in the group. The results
are listed in Table 2. Consequently, the cosmetics {essences) which
are the external preparation for skin of the present invention are

found to have an excellent improvement effect on wrinkles.

[0065]

Sample Average shadowed area ratio (%)
Before test After test

Essence 1 6.812.3 3.3+0.9

Comparative Example 1 7.1%2.8 5.7%1.6

Example 5

[0066] <Test Example 2>

Essence 2 which is the external preparation for skin of the
present invention was prepared according to the following
formulation in a manner similar to essence 1. It was evaluated by
the method described in Test Example 1. Consequently, an effect
was confirmed such that the wrinkle area ratio was changed from

8.2 + 3.2% before the test to 3.9 £ 1.1% after the test.
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recovered Exanple 8 [0073] <Test Exanple 4> According to the
formul ati on descri bedbel ow, a dermal nedicine 1 for externa
application, the external preparation for skin of the present

i nvention, was prepared in a manner simlar to Exanple 7. The sane
eval uation as that of Test Exanple 3 was perfornmed. As a result, the
medi ci ne showed an excellent effect of pronoting the regeneration of
a defect dermal tissue even it coexists with an antibiotic substance.
[0074] Table 6 Ingredient A Squal ane POE (20) behenyl ether Behenyl

al cohol

Buodiit an sesqui st earate Behenic acid % by mass

Table 3

Ingredients % by mass

A

Sgualane

POE (20) behenyl ether

Behenyl alcohol

Sorbitan sesguistearate

Behenic acid

B

1, 3-butanediol

1,2-hexanediol

Phenoxyethanol

"Carbopol 1382"
(Alkyl-medifiedcarboxyvinyl polymer: manufacturedby
Goodrich Corporation)

"Pemulen TR-1" 0.1
(Alkyl-modifiedcarboxyvinyl polymer: manufacturedby
Goodrich Corporation)

D NP W
(5]

52

OO o
. .
= L

Water 57.1
0.001% farrerol solution in ethanol 0.1

C

Potassium hydroxide 0.1

Water 20

Total 100

Example 6

[0068] Using a “model of defective dermal tissue with wound"

in which a defect area was prepared by punching out a collagen gel,
the effect of farrerol to promote the tissue regeneration of a defect
areawas investigated. Theprocedureswill be describedbelow. The
results are represented in FIG. 4. From the figure, it is found
that the reduction of a punched hole size is promoted clearly at
the final concentrationof farrerol of 10 Mor 10"*Mbut the promotion

of the reduction is unclear at the concentration of 1077 M.
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512 1.50.5 1,3-butanediol 1,2-hexanedi ol Phenoxyet hanol "Carbopol

1382"

8 4

Consequently, it is found that a lower limit of farrerol ispreferably
10"® M in the external preparation for skin of the present invention.

1) Normal human fibroblasts grown to 80% confluency were
dispersed with 0.05% Trypsin/EDTA. The fibroblasts were seeded at
a cell density of 3 x 10° cells/25 cm’.

2) After 24 hours, the medium was replaced with one added with
farrerol (107> M, 10% M, or 107" M in final concentration) and DMSO,
followed by culturing 4 days.

3) A collagen gel was prepared by adding a collagen medium
solution to the culture obtained by culturing under each of the
conditions in a manner similar to Example 2. The prepared collagen
gel was then suspension-cultured for 1 week in the same medium as
that of the culture condition of (2}. The fibroblasts cultured in
the medium with 1073 M, 10°°M, and 107’ M farrerol in (2) were cultured
in a medium with 107> M, 10°® M, and 107’ M farrerol after preparing
the collagen gel, respectively.

4) When the size of a collagen gel was reduced from one at
the time of being prepared by the addition of the collagen medium
solution to a size of about 1/5 to 1/10, the center portion of the
gel was punched out in a donut form by a dispecsable biopsy punch
with a diameter of 3 mm. As a result, a "wound model” was prepared.

5) A 6-well plate was prepared and 5 pl of collagen was then
droppedonthe centerportionofthewell. Subseguently, thecoliagen

gel of the wound model was mounted thereon and incubated at 37°C
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0.5 0.1 (A kyl-nodified carboxyvinyl polynmer: manufactured by
Goodri ch Corporation)

for 15 minutes.

6) When the dropped collagen was solidified and the gel was
attached to the bottom of the well, 3 ml of-the medium with the
same condition as that of (3) was added, followed by culturing as
a "model of defective dermal tissue with wound"”. Subsequently, the
process of closing up tHe wound area of the collagen gel was visually
observed.

Example 7

[0069] According to the formulation describedbelow, cosmetics
(essences) which are the external preparation for skin of the present
invention were prepared. A, B, and C were heated to 80°C, B was
gradually added to A while stirring to emulsify, and C was then
added for neutralization, followed by stirring under cooling. As
a result, essence 3 was obtained. Similar operation was carried
out to prepare Comparative Example 2 in which farrerol of essence

3 was substituted with ethanol.
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“Pemul en TR-1" 0.1 (AIkyI-nDdified car boxyvi nyl pol yner:
manuf actured by Goodrich Corporation)

[06070]

Table 4

Ingredients % by mass

A

Squalane

POE (20) behenyl ether

Behenyl alcohol

Sorbitan sesguistearate

Behenic acid

B

1, 3-butanediol

1,2-hexanediol

Phenoxyethanol

"Carbopol 1382"
(Alkyl-modifiedcarboxyvinyl polymer: manufacturedby
Goodrich Corporation)

"Pemulen TR-1V" 0.1
(Alkyl-modified carboxyvinylpolymer: manufacturedby
Goodrich Corporation)

Water 57.
Material extracted with an agueous solution of 80% 0.1
ethanol of Production Example 1

ORFR N,
(S RS

O O = 0
[$]

',_l

C

Potassium hydrate 0.1
Water 20
Total 100
[0071) <Test Example 3>

Using essence 3 and Comparative Example 2, the effect of
promoting the tissue regeneration of a defect area with wound was
studied on panelists. A trimming die was put on the medial part
of the upper arm of a panelist and the epidermis was stripped off
with a scalpel to obtain three parts of 1 mm *x 1 mm. The essence
3 was applied to one part once a day for 5 days from the day of
removing theepidermis. ComparativeExample2wasappliedtoanother

one part once a day for 5 days from the day of removing the epidernis,
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Wat er 56.1 Fradi onycin sulfate

and the remaining one part was not subjected to any treatment. The
observationwasperformedafteriweekand2weeks fromtheapplication
to determine the degree ¢of tissue regeneration on the defect area.
The results are represented in Table 5. Conseqguently, essence 3,
the external preparation for skin of the present invention, is found
to be excellent in effect of promoting the tissue regeneration of

a defect area. Besides, the formation of scar was not observed at

all.
[0072]
Table 5
Specimen Observation result after 1 Observation result after 2
week weeks
Essence 1 Most of defect areas are No difference from normal
recovered areas
Comparative Example 1 Scab ispresent andpartial Most of defect areas are
defect remains recovered
Untreated Scab is present and partial Most of defect areas are
defect remains recovered
Example 8
[0073] <Test Example 4>

Accordingtothe formulationdescribedbelow, adermalmedicine
1 for external application, the external preparation for skin of
the present invention, was prepared in a manner similar to Example
7. The same evaluation as that of Test Example 3 was performed.
As a result, the medicine showed an excellent effect of promoting

the regeneration of a defect dermal tissue even it coexists with

an antibiotic substance.
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1 Extracted with an aqueous solution of 80%Thanol of U. 1l Production

Exanmple 1

Pot assi um hydr at e

[0074]

Table &

Ingredient

% by mass

A
Sgualane

POE (20) behenyl ether
Behenyl alcohol
Sorbitan sesquistearate
Behenic acid

B

1, 3-butanediol
1,2-hexanediocl
Phenoxyethanol
"Carbopol 1382"

O PP MNP

wor o

OO
=

(Alkyl-modified carboxyvinyl polymer: manufactured by
Goodrich Corporation)

"Pemulen TR-1" 0.1
(Alkyl-modified carboxyvinyl polymer: manufactured by
Goodrich Corporation)

Water

Fradiomycin sulfate

| o

Extracted with an aqueous solution of B80% ethanol of 0.1
Production Example 1

C

Potassium hydrate 0.1

Water

20

Total

100

Example 9

[0075] The effect of farrerol on keratinocytes was studied

according the following procedures.

(00761 <Experiment 1: Cytotoxicity evaluation of farrercl on

keratinocytes>

[Cells and reagents used]

Co.,

- Normal human epidermal keratinocytes (manufacturedby Kurabo

Ltd.)
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0.1 Water 20 Tot al

Humedia KGZ (manufactured by GIBCO Co., Ltd.)
WST-8/1-Methyl PMS (Cell Counting Kit-8: DOJINDO
LABORATORIES)
[Sample preparation]

A farrerol sample was prepared by diluting 10"? M of farrerol
dissolved in DMSO with DMSO to adjust the concentration thereof.
[Protocol]

1) Normal human epidermal keratinocytes grownto 80% confluency
were dispersed with 0.05% Trypsin/EDTA. The dispersant was seeded
on 96 wells/plate at a concentration of 3 x 10° cells/well and 6
x 10 cells/well.

2) After 24 hours, the farrerol sample with adjusted
concentration was added to the respective wells in a volume of 100
nl/well (n = 8).

3) WST-8/1-Methyl PMS was added to the respective wells in
a volume of 10 ul /well after 24 hours and 48 hours from the addition
of the farrerol sample, and then incubated at 37°C for 4 hours.

4) Absorbance (0D walue) was measured at a measurement
wavelength of 450 nm and a reference wavelength of 650 nm.
<Results>

The results of the evaluation with MTT are represented in a
graphic diagram of FIG. 5. It was indicated that the OD wvalue
increased depending on the concentration of farrerol. For the OD

value of 3 x 103 cells/well at 24 hours, 10™°M farrerol showed a
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100 Example 9 [0075] The effect of farrerol on keratinocytes was
studi ed according the follow ng procedures. (0076] <Experinent 1:
Cytotoxicity evaluation of farrerol on keratinocytes> [Cells and
reagent s used] Nor mal human epi dermal kerati nocytes

(manuf act ur edbyKurabo Co., Ltd.) Hunmedi a K& (nmanufactured by G BCO
Co., Ltd.) WST-8/1-Methyl PMS (Cell Counting Kit-8: DQJI NDO
LABORATORI ES)

value two or more times higher than that of the control, DMSO. At
48 hours, it also showed a value 1.7 times higher than that of DMSO.
However, the number of the cells was small and the OD value thereof
intended to low, so that the reproducibility of the result was
confirmed using a doubled number of seeded cells, 6 x 10° cells/well.
As a result, almost the similar result could be obtained.

On the other hand, the visual evaluation did not give the
impression that the cell proliferation of the farrerol-added group
was promoted compared with that of DMSO.

[0077] <Experiment 2: Cell proliferation effect of farrerol
on keratinocytes {(direct evaluation}>
[Cells and reagents used)

- Normal human epidermal keratinocytes (manufacturedby Kurabo
Co., Ltd.)

Humedia KG2 (manufactured by GIBCO Co., Ltd.)
[Protocoll

1) Normal human epidermal keratinocytes were prepared at a
cell density of 6 x 10 cells/ml and 1-ml aliquots thereof were then
seeded on 96 wells/plate, respectively.

2) After 24 hours, the supernatant was removed from the
respective wells and 1 ml of a medium added with a farrerol sample
with a concentration adjusted with DMSO was then added to each of
the wells.

3)After 24 hours, 48hours, and 72 hours fromthesample addition,
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[ Sanpl e preparation] A farrerol sanple was prepared by diluting
10-2 Mof farrerol dissolved in DVSO with DMSO to adjust the
concentration thereof. [Protocol] 1) Nornmal hunman epi der mal
keratinocytes grown to 80% confluency were di spersed with 0.05%
Trypsi n/ EDTA. The di spersant was seeded on 96 wells/plate at a
concentration of 3 x 103 cells/well and 6 x 103 cells/well. 2)
After 24 hours, the farrerol sanple with adjusted concentration was
added to the respective wells in a volune of 100 pl/well (n =

o) 10 it L peT SRR S it O GRS R b B A Vo'urﬁér

farrerol sanple and then incubated at 37C for 4 hours

Absor bartd®TEAS YaF ueyeESwmERSuPER &l %%ﬁéérme%vgyeﬁ@? Pr’ad‘fr A50
nut and a reference wavel ength of 650 nm <Results> The results
of the &ExHardmeds Wt hhemavak e ey dsentieéd-Bnwasgraphi as diragmarhcetor

FIG 5. It was indicated that the OD val ue increased dependi ng on the
concent rcdt the nofibkarafecol 1s FoiSinhe stRhvaheehofl i3 prdd3deefbs/inglilreat

24 hours, 10-5M farrerol showed a value two or nore tines higher

than t haivadfuatthenC @ rehe DMRERr Abf4&eholr Sy 1 dcd&p showedyaryad uen
1.7 tinmes higher than that of DVMSO However, the nunber of the cells

was smali ihohiae 1 9D e 5&&@@{ e%dyrﬁﬁry&dyt@o&wthéqlﬁnhﬁtr tPeells.

reprodUC|b|I|ty of the result was confirned usi ng a doubl ed number of
seeded c %? @4 103cells/well. As a result, alnpbst the simlar
result coul 1be obt ai ned. On the other hand, the visual

eval uation di dunof i, Lbe JImCess! g{htt bal the el aral FgeDgr;sboahgf

the farrerol - grou conpare

or at | nGEVERS r@&ﬁﬁésptavéﬁ’%am%e el Brofikefael S i B2 numver
of cells in the control (DMSO-added group) is defined as 100%.
Comparing with the control, the cell proliferation rate tended to
be inhibited in a concentration-dependent manner. The cell
proliferation rate of the 1073 M farrerol-added group was inhibited
to 75.1 + 5.2% after 24 hours. In addition, with respect to the
other concentrations, the cell proliferation rates were held at
75.5 + 5.8% with 107° M and 77.1 £ 8.6% with 107’ M. After 48 hours,
the 107 M farrerol-added group showed a proliferation rate of about
71.9 + 16.6%. However, at any concentration lower than the
above-mentioned concentration showed almost the same proliferation
rate as that of the control group. In addition, there was no change
incell shape (FIG. 7). Thatis, theresults of thedirect evaluation
were not coincident with those of the indirect evaluation on the
number of cells with WST-8. As a result, it is implicated that

farrerol may promote the reaction of the citric acid cycle in the
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[Cel | s and reagents used] - Not mal _hunafepraer nat
keratinocytes (manufacturedby Kurabo Co., Ltd.) Hunedia K&

(manuf actured by A BCO Co., Ltd.) [Protocol] 1) Nornmal human
epi dermal keratinocytes were prepared at a cell density of 6x 103
cells/mM and 1-m aliquots thereof were then seeded on 96

wel | s/ pl ate, respectively. 2) After 24 hours, the supernatant
was renoved fromthe respective wells and 1 m of a nmedium added with
a farrerol sanple with a concentration adj usted with DVMSO was then
added to each of, the wel After24 hours, 48 hour d72
nour s { PO SR AP oKt CRINS: hhre ST o) Fhe 628858
Trypsi n/ EDTA and t he nunber thereof was then counted by a bl ood cell
count er .°BYAPHeISRBL 2GS ERpERd rfdtht react Y SfalhigtS o ForCiB e \eagay
used as an indicator of the nunber of cells. Since such a nethod is
provi dechlssr imdimodst aval suidaswest t keastidber otepel | $hipy aetidagive
dehydrase in mtochondria, the present study directly count the
nunber qfhosglhosylpRésnl tejction. ARhearmssuiltts ot tiheiné]l dawsslinthaiar ehe
represented in FIG 6. The graph represents the rate of cell

prol i f erdnedatiioanct Frmprbeided wxebhsendrdinecaenerdt theMsér pddadthe
group) is defined as 100% Conparing with the control, the cell

prolifersddQf mat8pbeNdedab o8, inthy Bt sécbmeaated

concentratl on- dependent manner.” Thé cell proliferation rate of the

10-5M f g A i 33' 'addegEQ[%%Jﬂnéﬁ@c%J 80L& ﬁf‘ink uZﬁcéon%l%%b@ﬁEaEEs %ﬂﬁough

hour s. 1t1on espect to e Ot concentrati ons,

cell prali.ferati.o e held at 75.5 58%W|th106Mand771
8.6% w t lf%-r%l RFgf%%lli%x\ﬁo%sr% the 10-5M farrerol -added group

showed aréfrghif ration rate of about 71.9 16.6% However, at any
concentr “fdwer than the above-nentioned concentrati on showed

al nost the sane proliferation rate as that of the co oI rou I n
addi tion, ther® RItCHREERET ATCRAT agwaﬂd?etf(rﬁ%l% sp3terpal
results of the direct evaluation were not coincident W|th t hose of

t he i ndikettiopariasi cndbniiheohimpet F Y sehfent Wof- gfamgernpl on
result, it is inplicated that farrerol may pronote the reaction of
the citfibrabildstyclie iqpaildursi covAdndei @osarreds agPneypileatighuyas
it is expected that the effect of NADH generated during the reaction
of the qdnficemad ditiickefamgnad s prhemateuat sabspreentl agac produsedp,
t he oxi dative phosphorylation reaction. As a result, it is indicated
that thargenethbd ds BhsédRrpbaki dett HidHeani @ MMiGY SAWCAll. p Hire Gehk,

or the energy netabolic capacity may be accel erat ed.
Ther., 9 (4), 529-39 (1998).
[Cells and reagents used)
+ Normal human epidermal keratinocytes (manufacturedbyKurabo
Co., Ltd.)
+ Humedia KG2 (manufactured by Kurabé Co., Ltd.)
- Normal human fibroblasts [manufactured by Kurabo Co., Ltd.)
» DMEM (manufactured by GIBCO Co., Ltd.)
- PIP EIA Kit (manufactured by TAKARA BIO INC.)

iProtocol]

1) Epidermal keratinocytes
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[ 0078] <Experi nent 3: Studyof influence on fibroblasts through

epi dermal keratinocytes> [Qutline) To find out whether or not
any interaction between epidermal keratinocytes and fi broblasts or
any effect of farrerol on fibroblasts in coculture could be occurred,
an eval uation was perfornmed with reference to the anmount of
procol | agen produced. The nmethod is based on one described in Lining
SA et al., Hum Gene. Ther., 9 (4), 529-39 (1998). [Cells and
reagents used] Normal hunmanepi der nal ker ati nocyt es

( manuf aCEiA"kr qdbk‘ﬁgré@ﬂ%re lste@d)ad H"f”fdi AJ8G3 Craedf getar &Heﬁgﬂgpo

Co. d.) hbrna human fi1 brobl asts (manufact uredbyKurabo
DVEM ( mapufact y Ltd.) PIP EIA Kit
(nanufactured by {3%é?4gigl NC ) [Protocol] 1) Epi der nal

kerati ncb%}g € The plate is washed with PBS and the medium is then replaced
with DMEM + 2% FBS, followed by addition of farrerol (107 M, 1077
M, 10°® M, DMSO).
DAY 7: The supernatant of the culture is collected.

2) Fibroblasts
DAY 3: The cells are seeded on a 24-well plate at a cell density
of 2.5 x 10* cells/well.
DAY 7: The plate is washed with PBS and the culture supernatant
{900 ul) of the epidermal keratinocytes is then added, followed
by culturing for 48 hours.
DAY 9: The plate is washed with PBS and serum~free DMEM and the
medium is then replaced with 500 pl of serum-free DMEM, followed
byculturing for 2hours. The supernatantof the cultureiscollected
and the amount of procollagen in the centrifuged supernatant (15000
rpm, 5 sec.) was then measured depending on the method described
below.
[Quantitative determination of amount of procellagen produced]
1) After adding 100 ul of a standard antibody sclution to each

of wells of a plate, a previocusly-prepared PIP standard solution
at each of concentrations (320, 160, 80, 40, 20, and 10 pnl/ml; the
test substance is diluted with DMEM) and 20 pl of the test sample

were added to each well of two rows by means of a micropipette,
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DAY 1: The cells are seeded on a 24-well plate at a cell density of 3
x 104 cells/well. DAY 6: The plate is washed with PBS and the nmedi um
is then replaced with DVEM + 2% FBS, foll owed by addition of farrerol
(10-8M 10-1 M 10-8 M DWVMsO . DAY 7: The supernatant of the culture
is collected. 2) Fibroblasts DAY 3: The cells are seeded on a 24-wel |
plate at a cell density of 2.5 x 104 cells/well. DAY 7: The plate is
washed with PBS and the culture supernatant (900 pl) of the epidernal
keratinocytes is then added, followed by culturing for 48 hours. DAY

9: The platgykd B‘ﬁ%@é’cﬁ’!ﬁzf B3 7apd raer anubi g8 Q‘@é@%a&%oﬁ‘?d' umis

t hen repl aced WI 500 pl of serumfree DVEM followed by culturing

for 2 hours. eq%“?@éﬁ@i?ﬁtso‘i Lthi0g Gl (Lir'égn%xﬂeﬁ 50k 't%%tﬁgbg%%et%etgen

anount of procolTagen ntrifuge upernat ant (

d d th t hod _d d b o
Ouant | PaePOE LT R e AP P onEar ot e or LT SHoPr ageritst cﬁ}éaj’%mn
1) After addl ng 100 pl of a standard anti body solution to each_of

wel | s of( THBgY a"f‘%S agldgActp SRy et bRsisd B B I NEAPP S UiS 0h AL o8BS h

of concentrations (320, 160, 80, 40, 20, and 10 pl/nl; the test

subst an&e n@%unﬂ@@r@pmwwwptaﬁa {20 ﬂt%ﬁot‘ﬁé floés]t5 T@hlf#‘ﬁﬁ%s weeeond

added to each well of two rows by neans of a mcropipette, followed

by reactrieagtapnd7C for 3 hours (first reaction). 2) The

reaction solution was renoved and the wells were then washed with PBS

four tinmes. TRpMubueintdl, al@uhdt sate stobusobuoc{diVBEp addedddedatn

each well using an eight-tip pipette, followed by reacting at room

t enper atyéne @(AOEnk0o28Er bortAd sldit Esh (ol Jigaatriage) solution to
terminate the reaction and then mixed well.

4) A standard curve was formed by plotting abscrbance vaiues
at a wavelength of 450 mm while the absorbance of the medium was
set to zero as a reference. Then, the PIP concentration was read
out from the corresponding absorbance of the test substance.
[Results]

The results are represented in FIG. 8. The amount of
procollagenincreasedsignificantlydependimgoniheconqentration
of farrerol. Ontheotherhand, another systeminwhichanevaluation
was pexrformed by a method of adding farrerol at the time of culturing
fibroblasts and then adding the culture supernatant of epidermal
keratinocytes did not show a large change in amount of procollagen
produced. From this fact, the effect of farrercl on fibroblasts
to directly promote an increase in procollagen production may be

small. Consequently, it can be determined that farrerol acts on

epidermal keratinocytes and the epidermal keratinocytes promote
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3) Subsequently, 100 pl of a stop solution was added to each wellT 1n
the order of the addition of the substrate solution to term nate the
reaction and then m xed well. 4) A standard curve was forned
by plotting absorbance val ues at a wavel ength of 450 nmwhile the
absor bance of the nediumwas set to zero as a reference. Then, the
PI P concentration was read out fromthe correspondi ng absorbance of
the test substance. [Results] The results are represented in
FIG 8. The anount of procollagen increased significantly depending
on the c i r e : h
Q\fl?\lﬁieé(;#]f@ctﬂ QR f.’ibé(%laesrt@ to eirlftee ¢ % grﬁgl?ﬁ%ﬁ?)tfagg%%%gens.

systemn an eval uat1 on was perfornmed

farrerol ;at_the time of cul.turing fibroblasts.and then.adding,the
culture Js—'ﬁlptehr:"nsatw<'§§‘|¥t' B eecpcflidl@rgr%‘l gﬁ%?‘%ﬁ%%%f&)é‘g'l&iydogoﬁbsﬁ? axY ﬁ?ﬁebe
change in annqg%1of ro ollagen groduced. Fromthis fact, the effect
of farrefBRNEF AYOPILIASES 2ESPAFYERT 1) pRE ARG e nRY S | Ahus, Tor
procol | agen production may be small. Consequently, it _can be

det er ni nBYRFRER . WAtHeF@tPeRt §ookhe phaeenalinres henaopLearamkirher the
epi dermal keratinocytes pronote the effect of fibroblasts to enhance
t he prodbtkeoAtofs epbl be@iiss toghehgs teypreper Had efshrpeodineisipnal
ability of fibroblast can be changed by using keratinocytes in the
cocul t ureksysirmm ddrised propratpée, with respect to the

t hree-di nensional culture.skin or the like, it is applicable to
change t bgapDperdi es of three-dinensional skin into desired
properties. Exanple 10 [0079] A farrerol-containing external

preparat o7 pr skin (aeeERbicSont AA Y N NAPRredapeeObAl Al tdkin
the formnul ati on descri bed bel ow. The fornul ated ingredients were

m xed angdcdigso] ¥ed Ble {QOM & F AL L O DS EPAI P d&téﬁl{‘;fgﬂﬁulas[&%g%

of procollagen produced in the derm s of the skin can be increased by

”a“SderH&L,éé’iE{lﬁ“ BLSLE! | NGrfecl gh O 4P &H@ﬁ&i&@é Q?gé?“g&x% %4nd

human, |eading to an Increase in anount of ¢C agen in e derms.

This is gecau ecgeratinoc tes are coexistent w th f.ibroblasts in.th

Kin. | [OBSOCHoa & HoRgl Snrenpe asOoE e e e ioR. a8 dnddhe
procollagen produced in the dermis of the skin can be increased
by transdermally administering the lotion to the skin of a mouse
or a human, leading to an increase in amount of collagen in the
dermis. This 1is because keratinocytes are coexistent with
fibroblasts in the skin.

[0080]

Table 7

Ingredients % by mass

1,3-butanediol 5
1,2-pentanediol 2
1,2-hexanediol 3
Glycerine 5
Phenoxyethanol 0.5
Hypericum erectum extract of Production Example 1 0.001
Water 89.499
Total 100
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1, 2- pent anedi ol 2 1, 2- hexanedi ol 3 A yceri ne5 Phenoxyet hanol 0.5
Hypericum erectum extract of Production Exanple 10.001 Water89.499 %
by mass Total 100 Exanple 11

Example 11
[0081] <Preparation of test substance>

As a test substance for screening, a Hypericum erectum extract
was prepared. 10 1 of an aqueous solution of 80% ethanol was added
to 1 kg of a dried aerial part of Hypericum erectum Thunberg
{(Guttiferae) and then refluxed for 4 hours while stirring. After
cooling, an insoluble matter was removed by filtration and then
condensed under reduced pressure, followed by freeze-drying.
Consequently, 51 g of amorphous was obtained. This product was
dispersed in water, charged on DIAION HP20, washed with the flows
of 5 1 of water and 5 1 of an agueous solution of 50% ethanol in
this order, and eluted with 9929% ethanol. The resulting eluted
fraction was fractionated. Subsequently, fractions thus obtained
are further subjected to thin;layer chromatography and HPLC to
checkout the contents thereof to combine the fractions including
the same single substance together. Ontheotherhand, the fractions
including two or more ingredients are further purified by subjecting
them to the chromatography again. consequently, seven fractions
containing the single ingredient were obtained.
[0082] <Example o screening>

The fractions containing the single ingredients obtained as
described above are provided as test substances and the effect of
each test substance to construct collagen is then evaluated to screen

the substance with a wound-healing effect. The specific procedures
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[ 0081] <Preparation of test substance> As a test substance for
screening, a Hypericum erectunmextract was prepared. 10 1 of an
aqueous solution of 80% et hanol was added to 1 kg of a dried aerial
part of Hypericum erectum Thunberg (CGuttiferae) and then refluxed for
4 hours while stirring. After cooling, an insoluble matter was
removed by filtration and then condensed under reduced pressure,

foll owed by freeze-drying. Consequently, 51 g of anorphous was

obtai ned. This product was dispersed in water, charged on D Al ON
HP20, washed i tdeddiabklbonstet.5 1 of water and 5 1 of an aqueous
solution of 50%ethanol in this order, and eluted with 99% et hanol .

The resul ting Wiged FE@ald ABAWAS SFeidNak . a DSRAUBRELY formed by
fractions thus obtained are further subjected to thin-I|ayer

h v and 1 . . f i
Che 1 acey i ARl et RICCoMLING SOThaT AnEiEed) Oc OIS

Sane sing
ot her h ,edhe fractions including t r.nmore ingredients are
Purther S EATGAd 36 -BHRCLIGH Ok Dhd Mo Rb8a I PRL I S e of =
consequent |y, seven fraci'qgs ont ai inthhe singl e ingredient were
obt ai nedtCTDIRBPERRSApIbL bIO% GERETVRG> The ProgeguFescRFemS follows.

containing the single ingredients obtained as described above are
provi ded'h® TGl HRACSAEEBt ARl uREUES fREttloe orth SWattangssiiinde the
construct collagen is then evaluated to screen the substance with a
wound- helaiqhﬁgs‘fegﬁeé@e ofh&ikhieng Pircrefurdddir ef thy d¢fert dessr idsewpared
| at er. Usi ng a "wound nodel " provided with a defect area
formed byitduéki ngsth afothagmstyebbebatasni ngsaninpéciedrobbasten NiRe
degree of filling or reduction of the defect area in the presence of
a test suirst anedyeik] el bloseMReshd Thienpidteduresaareras. f @yl ohs walhe
single-ingredient structure of the test substance with the highest
degree ofhd ikl 8@ fofafeduql £ oo ehethvdeéeetadt 98s 3C QAN edhviddhtiehe
rest of the test substances, was subjected to proton NVR nass
anal ysi sy aggdrd 36 MYR srdritenehbived aodu@i/c & exBYathRivR¥A &{h@ous
yield of farrerol fromthe above extract was 3 . 2 ng . The content
of farrefoludinp o%0|8§)§n5’é¥1§ﬁ8ye&la§rm Rl 03] By hacL Wit h an

0

aqueous sol ution of 80% anol was about 0.006% by nass.

Further, the fJnal .at i f I just : f
Tarher e RN AL, o il 808 chacadie L el o
t h t.rat.i t - T | .
oL 2 FRG0 SPATEN 308 s, LIS OUPSup byl LEBULLS B o son o

reducti on of %he punch hole (defect area) is distinctly pronoted when
the findi"TORERAE PAPE ST SACTT SRR TS Or Mo s eRY %‘Ejt fhg results
pronotion of reduction at 10-7Mis_obscure. Consequently, the effect
of farret®t BeOISEERbEE PR D! Pagehr @b idte Gdorsa- chh iexépung that the
wound- heal i ng pronoting effect when at |east 10-6Mof farrerol is
used. | rredunatigay ofathereimg theliechddséeebrm¥rp Indchddsbinehby preeseied
invention, the effective concentration of a test substance with a
wound- hegiemd her §ipel ngorddrgotatdam bé Basrenpt disnd@ "M or 10°°M but the
[ 0083] <Pr ocedur es> 1) Normal hurman fibroblasts grown to 80%
conf | ueneyerniat mmrecfirednet en et dioSpeis et swizrh . 0. B5%eTueps Ly EDEA L TElod
fibroblasts were then seeded on a plate at a cell density of 3 x 105
cel | s/ 2% f£nRatdexollOdocekbabtalhe collag2p Abhetraationi ngnf exe?2d a
hours, the nediumwas replaced with one addedwith farrerol (10-5M
10- 5M  Ofoulf3-Hddiing pabmepnsgnifmidtonheand: DVBE: ToFIweEdtbyrerol is
culturing for 4 days.

used. In this way, according to the screening method of the present
invention, the effective concentration of a test substance with

a wound-healing promoting effect can be also obtained.
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3) A collagen gel was prepared by adding a collagen nmedi um sol ution
to the obtained culture in a manner simlar to Exanple 3. The
fibroblasts in the collagen gel were cultured using thenmedi umused in
(2). The concentration of the test substance in the medi um
corresponded to the concentration of the nediumof (2). That is, the
fibroblasts cultured in the nediumwth farrerol wth final
concentrations of 10-5 M 10-5 M and 10-7 Min (2) were cultured in
a mediumwith farrerol with final concentrations of 10-5M 10-5 M

and 10- 7Meysen aft ekpprepdi+de t he col | agen gel, respectively.
4) After culturing for 1 week, the size of a collagen gel was reduced

fromone at t ty f i ddjti .
col | agen nedi [}% s%cf%ntaﬁonlpﬁ&g g#%ﬁ%&aﬁﬁ%@ 1?J(D) f?%of?:fontf}i%ency m
Subsequ t e ortion.of -t | | age punch Qut
"n a doro i S L Betit M P 8 DS aReRBARTRBEA of ThelbrSP st
As a result "woun del " S prepared. ) 6- | pl.at
was prephHie tg‘r?&‘ geﬁ%go?rh@ PoPiF&gRh %cﬁeﬂtji GRNSHAY %%31 xd\lll\@%)ﬁéet}l@r{ >
the center, portion of the well. Subsequently, the collagen gel of the
wound nodel (has HouseedStfBrleon and i ncubated at 37C for 15 ninutes,
allowi ng the collagen gel to be attached on the bottom of the well.

6) Subsequent |3, ABteF cofituhengdiny Aédiownsastihaedshm(wds napladewitd
each of the wells and the fibroblasts in the above-nenti oned col |l agen
gel was ¢readded vitkedatroerdtdy s> Mout 0 Ry, tdiel @ UMty & naheoprocess ioh)
closing up the wound area of the collagen gel was visually observed.

| ndust riaid Appid,c &eilllbtvgd] BO84L Ther ixd efarald geegparation for skin of
the present invention is applicable to cosnetics, dermal nedicines

for external apphi ealli&fen Al $@sOPreparéddiy i1 nYOHNE NEAY 4 GhetAlim
be pronoted using the external preparation for skin of the present

inventi Adblution tF¥hENSbraVhéd £EERSE D of BERRed SBRSI SPalo GUlne
skin or the |ike, the nmethod of enhancing a collagen production

ability of fihRrll,ash any ili’iec_ﬁésc%hfit érh&ef{a@gé@hh?ﬂf@é ugﬁ.h%fﬁ%n%in@dium

skin by changing the properties o ree-di nensi onal skin

e tect SUThae fbr Aaprrmiarhiatnen Fe e S HHBCEAEL s R AR
ppl'rcati on can be

screened, (s N9, SE SELEHN N8RRI + 06 L0 RIeRERL Lk NS O that s,
the fibroblasts cultured in the medium with farrerol with final
concentrations of 10> M, 10® M, and 107" M in (2) were cultured

in a medium with farrerol with final concentrations of 107> M, 107°

M, and 1077 M even after preparing the collagen gel, respectively.

4) After culturing for 1 week, the size of a collagen gel was

reduced from one at the time of being prepared by the addition of

the collagen medium solution to a size of about 1/5 to 1/10.
Subsequently, the center portion of the collagen gel was punched

out in a donut form by a disposable biopsy punch with a diameter

of 3 mm. As a result, a "wound model" was prepared.

5) A 6-well plate was prepared and 5l of the collagen solution
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Cl ai nms 1. An external preparation for skin, conprising: a
fl avanone derivative represented by the follow ng general formula (1)
and/or a salt thereof: general fornmula (1) wherein Rl, R2,
R3, R4, and R5 each independently represent a hydrogen atom or an
al kyl group with 1 to 4 carbon atons. 2. The external
preparation for skin according to claim1l, wherein the flavanone
derivative is farrerol. HO OH 3. The external preparation
for skin according to claiml or 2, conprising: an extract of
Hyper i cuasetlzet ymop@etitorf ehaecevnt &h poattiannst tOe voll 1%sbpsagasnvly,
t he flavanone derivative and/or the salt thereof.
the collagen gel of the wound medel was mounted thereon and incubated
at 37°C for 15 minutes, allowing the collagen gel to be attached
on the bottom of the well.
6) Subsequently, 3 ml of the same medium as that of (2} was
added to each of the wells and the fibroblasts in the above-mentioned
collagen gel was then cultured for 7 days. During the culture, the

process of closing up the wound area of the collagen gel was visually

observed.

Industrial Applicability
[0084] The external preparation for skin o¢f the present
invention is applicable to cosmetics, dermal medicines for external
application, and sc on. In addition, wound healing can be promoted
using the external preparation for skin of the present invention.
Further, with respect to three-dimensional culture skin or
the like, the method of enhancing a collagen production ability
of fibroblast may be used in the production of artificial skin by
changing the properties of three-dimensional skin into desired
properties.
A substance with a wound-healing promoting effect suitable
for dermal medicines for external application can be screened using

the screening method ¢of the present invention.
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4. The external preparation for skin according to any one of clains 1
to 3, which is used for normalizing a skin structure. 5. The
external preparation for skin according to claim4, wherein the
normal i zati on of the skin structure is to renodel a disordered
col l agen fiber bundle structure of the derms. 6. The
external preparation for skin accor@lagmeo claim4, wherein the

nor el i zation ofy tdler Skidy ShEUBhYESoh 1o efeNET ab8mprskiingde ect
al ea. e

external preparation for acgo 9 to clalnh
o Coier ei n & FAAYAIRAS AT DR bEYE eoRRPAOBt AcbYr EPot ShLPRYBHOFEPEES
t he skbpmdeheqty Jaraa a4 0Ospl emehereod:usi on of the defect area by a
regenerated tissue. 8. The external preparation for skin
according to claim6 or 7, wherein the skin defect is due to wound.
9. The external preparation for skin according to any one of clains 1
to 8, wherein the ggntent of the flavanqne dedDRili ve and/or the salt
thereof is 1 x 10-¢ . The external
[ wherein the normalization
¢ct of keratinocytes to
i brobl ast . 11. A
ocytes to increase a collagen
invitro, conprising:
ive represented by the general
under a coexi stence of
vitro:

general formula (1)

wherein R1, R2, R3, R4, and R5 each independently represent

a hydrogen atom or an alkyl group with 1 to 4 carbon atoms.

2. The external preparation for skin according to claim 1,

wherein the flavanone derivative is farrerol.

OH

farrerol
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OR1L general fornula (1) wherein Rl, R2, R3, R4, and R5 each

I ndependently represent a hydrogen atom or an alkyl group with 1 to 4
carbon at ons. 12. The method according to claim11l, wherein
the flavanone derivative is farrerol. 13. The met hod accordi ng
to claim1l or 12, wherein the dosage of the flavanone derivative
and/or the salt thereof is 10-6 M or nore. 14. The met hod

according 10 agy,ORG U rifd Al PPepdrh®idd: £62MRKIH Mbicording to claim 1
adm ni stering an extract ofhrypericunerectum containing the flavanone
deri v@¥i ¥e SRBPEESIAY salt thereof. 15. The net hod according

ag any Onﬁﬁf iﬂﬁﬂéﬁ%]dftﬂyﬁéréwbﬁrQkﬁc&hm,cmdﬁﬂﬁﬁéréﬁewmioﬁoéémg&ﬂns
: od .of _screenin subst ance_wi.th wound-.heal | f ,
comr 18 ngs 0 15 ST G oy eF vEFSEthbe RelRuadil 4y it 66 sere

presetiberebfa test substance;

4, The external preparation for skin according to any one
of claims 1 to 3, which is used for normalizing a skin structure.

5. The external preparation for skin according to claim 4,
wherein the normalization of the skin structure is to remodel a

disordered collagen fiber bundle structure of the dermis.

6. The external preparation for skin according to claim 4,
wherein the normalization of the skin structure is to regenerate

a skin defect area.

7. The external preparation for skin according to claim 4,
wherein the normalization of the skin structure is to regenerate
the skin defect area and to promote occlusion of the defect area
by a regenerated tissue.

8. The external preparation for skin according to claim 6
or 7, wherein the skin defect is due to wound.

9. The external preparation for skin according to any one
of claims 1 to 8, wherein the content of the flavanone derivative
and/or the salt thereof is 1 x 107° to 1% by mass.

10. The external preparation for skin according to claim 4,
wherein the normalization of the skin structure is to enhance an
effect of keratinocytes to increase a collagen production ability
of fibroblast.

11. A method of enhancing an effect of keratinocytes to

increase a collagen production ability of fibroblast in vitro,
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preparing a collagen gel by adding a collagen nmedi umsolution to an

obt ai ned cul ture; culturing the fibroblasts in the collagen
gel in the presence of the test substance; formng a defect area in

t he col | agen gel; culturing the fibroblasts under a

coexi stence of the collagen gel having the defect area with the test
Substeempriamndg: observing the degree of filling or reduction of

the defect afar Méﬁﬂn%h% CehhYhBone derivdti¥he ﬁé&%@@é‘éﬂgeﬁ‘?tﬂwdthe

accor di ng tO aim1l urt her conpri Si tg'get uring nor nal
ani MESeREERALERTRE 1An (e MR @ GRLF (IGreqfbstnies;a cosxistence of

prepagé gt dneeitageiosl MyvpaeBiagta eal kagern medi um solution to an

obt ai ned cul ture; culturing the fibroblasts in the collagen
gel in the absence of the test substance; formng a defect area in
t he col | agen gel; culturing the fibroblasts while placing the

col | agen gel havi n&St he defect area ip

he abg@fdd of the test

subst ance; and observing the filling or reduction of
t he defect area durfing the culture ilp when the degree of
filling or [ in|{the presence of the test
subst ande4 ing or reduction of the

defect area it
that the test

1 ubstance, it is determ ned
ound- heal i ng pronoting effect.

R3

general formula (1)

wherein R1, R2, R2, R4, and R5 each independently represent

a hydrogen atom or an alkyl group with 1 to 4 carbon atoms.

12. The methed according to claim 11, wherein the flavanone

derivative is farrerol.

13. The method according toclaimll or 12, wherein the dosage
of the flavanone derivative and/or the salt thereof is 10°® M or

more.

14, The method according to any one of claims 11 to 13,
comprising:
administering an extract of Hypericum erectum containing the

flavanone derivative and/or the salt thereof.

15. The method according to any one of claims 11 to 14,

wherein the collagens are pracollagen.
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18. The screening nmethod according to claim217, wherein when the

vol une of the defect area in the presence of the test substance is
85% or less of the volune of the defect area in the absence of the
test substance, it is determ ned that the test substance has a
wound- heal i ng pronoting effect. 19. The screening nethod according to
any one of clains 16 to 18, wherein the normal fibroblasts are of

human origij, 2@ mzt&ﬁo%crcﬁe@c%mx{qxa Al ik b1 BYa QRS - K4 21 1Bg
17 to 19, conprising the foll oW ng steps: (1) culturing

nor me# £ EAF el CPMBEHSIIAG s separated into individual cells in a medi um

cont ai ni Ng A tAsti by RTAEE adlithal FRBireblfass ah the gessesvbsiBaceest
(2) prega& g a collagen gel by adding a collagen nmediumsolution to
a cul TEP&t8BF&ined in (1); (3) suspension-cul turing the

normal fi bpotdmsting m thdlaglenaged brladiin®p aslhggememsdismneei whion

as that 9f Gdkaine cultf@ form ng a defect area by punching out the
center portlon of dhe co lfagen gel by a gunch when the size of the

col | agen gélulturingdde €4 vahkasysifotap1eoblagae 9L dmithenpresapce

of prepathBgtkle %@dm@y the addition of the collagen nmedi um
sol ution; a col l.agen sg%utiono a well of a

n
plate , and Y n"@ gﬁgegg ta%ﬁand'r’th of PagBA®8eP®prepared in (4)
on t he wel lculo:wtingythee fddiriodders e linde rad taodk oot ¢ hee ok the od Liagen

Well;géfdhaving the defect area with the test substance; and
observing the degree of filling or reduction of the defect
area during the culture.

17, The screening method according te claim 16, further
comprising:

culturing normal animal fibroblasts in the absence o¢f a test
substance:

preparing a collagen gel by adding a collagen medium solution
to an obtained culture:

culturing the fibroblasts in the collagen gel in the absence
of the test substance;

forming a defect area in the collagen gel:

culturing the fibroblasts while placing the collagen gel
having the defect area in the absence of the test substance; and

observing the degree of filling or reduction of the defect
area during the culture, wherein when the degree of filling or
reduction of the defect area in the presence of the test substance
is larger than the degree of £illing or reduction of the defect
area in the absence of the test substance, it is determined that

the test substance has a wound-healing promoting effect.

18. The screening method according to claim 17, wherein when
t+he volume of the defect area in the presence of the test substance
is 85% or less of the volume of the defect area in the absence of
the test substance, it is determined that the test substance has
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(6) culturing the collagen gel using the sane nedium as that of (1)

and observing the degree of filling or reduction of the defect area
during the culture.

a wound-healing promoting effect.

19. The screening method according to any one of claims 16
to 18, wherein the normal fibroblasts are of human origin.

20. The screening method according to any one of claims 17
to 19, comprising the following steps:

(1) culturing normal animal fibroblasts separated into
individual cells in a medium containing a test substance and a
medium free of the test substance;

(2) preparing a collagen gel by adding a collagen medium
solution to a culture obtained in (1):

(3) suspension-culturing the normal <£fibroblasts in the
collagen gel of (2) using the same medium as that of (1);

(4) forming a defect area by punching out the center portion
of the collagen gel by a punch when the size of the collagen gel
is reduced to about 1/5 to 1/10 of the size at the time of preparing
the collagen by the addition of the collagen medium solution;

(5) dropping a collagen solution on a well of a plate , and
mounting and culturing the collagen gel prepared in (4) on the well
to allow the collagen gel to attach on the bottom of the well; and

(6) culturing the collagen gel using the same medium as that
of (1) and observing the degree of £illing or reduction of the defect

area during the culture.
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