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{ SPECI FI CATI ON PROMOTER OF DI FFERENTI ATI ON AND
KERATI NI ZATI ON OF EPI DERM C CELL AND FUNCTI ONAL

BEVERAGE/ FOOD FOR PROMOTI ON 5 OF KETATI NI ZATI ON OF
EPIDERM S FIELD OF ART The present invention relates

to an epidermal differentiation and keratinization
pronot er andfunctional SHEGDOHCARAONeverage for

pronoti ng epidermal keratinization, which are

effective in remedying various skin troubles in dry

or rough skin, or in a group of various skin

di soPRENOT R cORpaniFed RBN oA BkeN ah¥di KERMCINBZATION OF
psoriasis or xeroderma, by pronoting differentiation

ofE i Kl @l C Tl 126N TL 5 UNE Tor @bl S EVERAGE NFOAOr RBR PROMOT ION
epi dermal keratinization. BACKGROUND ART Epi derm s,

which is the oWRrHRBATIBYBATAONSIKIF EF EBBERMIS i S

directly exposed to the surroundi ng environnent, and

thus is prone to danage by various physical or

chem cal 20 stinmuli. The epidermal cells are

camEIous| ¥RTepl aced as they are born in the | owest

| ayer of the epiderms, the basal layer, and rise

t owar dHdhepoasent!| dyerenthivs reeptasenmentar seghdiéenlal

epi dermal turnover. In this process, the epidernmal

celilfs errwtet ot f onrarsd Agea tah idi £ iese ptrioatoitey; a2l functional
i.e., basal cells, spinous cells, granule cells, and
cdorebaytelse vand gar €ofri pabhytdegqapideethaflr @Brtaheni zation,
skin surface. It usually takes about 14 days for the
basdlcicaldeSeffective in remedying various skin troubles in

dry or rough skin, or in a group of various skin disorders
accompanied by parakeratosis, such as psoriasis or
xeroderma, by promotingdifferentiation of epidermal cells
to promote, in turn, normal epidermal keratinization.

BACKGROUND ART

Epidermis, which is the outermost layer of skin tissues,
is directly exposed to the surrounding environment, and
thus is prone to damage by various physical or chemical
stimuli. The epidermal cells are continuously replaced
as they are born in the lowest layer of the epidermis, the
basal layer, and rise toward the outer layer. This
replacement is called epidermal turnover. Inthis process,
the epidermal cells undergo four stagesof differentiation,
i.e., basal cells, spinous cells, granule cells, and
corneocytes, and are finally desquamated from the skin

surface. Itusuallytakes about 14 days for thebasal cells



10

15

20

25

1 to be keratinized into corneocytes, and about

another 14 days for the corneocytes to be

desquamated as grine. Thus the epiderni s constantly

repeat turnover in total of a 4- to 6-week cycle. 5

The corneocytes of healthy epiderms are stratified

i rtaloutkelat ayeesdt dntor poa nstacattes caméwdodbi Snother 14
stratum corneum has excellent barrier function to
proanentt cav aper abrap oefy ttad sbube de ddiambbedbadyyrand. Thus
to prevent invasion by foreign substances, such as

f arred gipiadd tiges, codftantiivanepiessi amrofowvext drmalotal of a 4-
stimuli into the body, to thereby play an inportant

rae d+wobekpbykaxi.s. However, in patients with

vari ous skin disorders, such as atopic dermatitis,

xer oderten, cornpsaritas of fryamihpnepidehedlst Rre stratified
stratum corneumis disturbed. Abnormality of the 15

f dmmabbar 0§ 14 yat §r o bRaums ted tgh r@ pas@ker atBskSstratum
causes depression in skin barrier function to

diceadiannt agesusky edlllcow evapoi ati @oneft iH Stelrrevent

i nvasion by foreign substances, or transm ssion of
extvergtta 1 6AUbE mbntse uhe wotlyin Whhehpbbgyhelareyad t®revent
| ead to skin dryness, 20 or induction or

deherd D&t ilon D ryagh osisb skbAc@isSoLURINS as Fortdigfn antigen,
when the turnover is disturbed and the

kemrad f4mh 2at kel odaes eR@le ri0ceedmamaotid ¥ t hEh $§ | @bUWhereby
corneum of the skin becones thicker to cause skin

r pughness, imsdehaas Honessn asisphiflariing ofudhevskinin
surface. Thus 25 keratonosis poses a problem al so
f pamitdier £081BhI ¢aRQiolls skin disorders, such as atopic
dermatitis, xeroderma, or psoriasis, formationof a healthy
stratum corneum is disturbed. Abnormality of the
formation of stratum corneum including parakeratosis,
causes depression in skin barrier function to
disadvantageously allow evaporation of moisture, invasion
by foreign substances, or transmission of external stimuli
into the body, which is believed to lead to skin dryness,
or induction or deterioration of various skin disorders.
Further, when the turnover is disturbed and the
keratinization does not proceed smoothly, the stratum
corneum of the skin becomes thicker to cause skin roughness,
such as dryness or stiffening of the skin surface. Thus
keratonosis poses a problem also from the cosmetic point
of view.

In order to relieve such skin disorders or to maintain
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of view In order to relieve such skin disorders or

to miintain 2 healthy skin conditions, there is

proposed sone nethods for renedying skin troubles

with a particul ar conponent. For exanple, Patent
Publication 1 proposes to add a silicic acid-related
shlestlarice 4loicosoptiitd cors,t hehdrdkel s npboprpect atdnen methods
of an epidermal keratinization pronoting effect.
Researeires] if ot g cobponendsbhagi agtavuehpantekfidar dwmvysonent.
been made in the field of cosnetics and skin

pFepaecatinpis,i BherdedP fibl iextraromal pisepobeb twaalket bveilicic
conmponent has been identified that is applicable to

t he ilD-rfeé Bl de of stibed aandt: bevecagretlitsmay ethe like in
concei vabl e to use the above-nentioned skin
peeparcatidtonsn f of ext efpriale ns#l | kerboad iand avesagRoting
but it still remai ns unknown what effect nay be

aelfifexad Wreanséheyhasefaet dahbynusats HRatiend such an effect
Publication 1: Japanese Patent No. 3227378 15

SHIEMBRY e Tidid & NVENTh@N flite 1¢ @ obgaet: iefs tdhed skin
present invention to provide functional food and

bprepage #hats pi pdedeed MorEKkOEBhali Dsake bt no active
pronotive effect on normal epidermal keratinization,
apgmprepidaradl bdehf etentiiatiican ek 28 applicable to the
keratini zation pronoter for use in such functiona

f eed1dand bewer age. bAveeadidg tIx ey PesMceivable to use
invention, there is provided an epidernma

dt hkespotbatieon itk keyiatn Mrzaid 0t P6ABOESF external use in

food and beverage, but it still remains unknown what effect
may be achieved when they are actually used.
Patent Publication 1: Japanese Patent No. 3227378

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
functional food and beverage that produce, through oral
intake, a promotive effect on normal epidermal
keratinization, and an epidermal differentiation and
keratinization promoter for use in such functional food
and beverage.

According to the present invention, there is provided
an epidermal differentiation and keratinization promoter
comprising, as an active component, fermented milk whey
obtained by fermentation of milk with bacteria including
lactic acid bacteria.

According to the present invention, there is also
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conprising, as an active conponent, fernmented mlk

whey 25 obtained by fernentation of mlk with

bacteria including lactic acid bacteria. According

to the present invention, there is also 3 provided
functional food and beverage for pronoting epidernal
keratiimexht fonctiompri Sauyd tdved abeveregiedéramlpromoting
differentiati on and keratini zati on pronoter.

Aepdddimg t ket pnegeht oinnventipan,s itrertdnd sbalwso et dermal
provi ded useof fernented m | k whey obtai ned by

f difdietratri toa t obnnihkl Metra thiact 2t aonhnplrodiotet acti ¢

acid bacteria for the manufacture of an epi der nal

di f f eRemtdatioyn andthkepatdstdrrtatinnept opot, ertheare ofs also
functional food and beverage for pronoting epidernal
kepratiimiezht s erv.f 18rmhe tactmi/ bk ebrpomehs iokdihefermentation
epi dermal differentiation and keratinization

poémpiék andht be dftencitad dnrat lddbdgahdctheverdgebhateria for
pronoting epidermal keratinization, is fernented

nthk wiaey foftwheé chfsahetep inbsriendt 6fitiremed ation and

t hrough oral intake. Thus, an excellent pronoting
ekéeat 115 ot Bph getomal t ey atriod Zahicerd dreyl feocacdn@vederage
by the oral route wth safety, and continuous intake
mayrbe rexpeacireg epbdproaild&kestypiessadnoafl. skin

dryness or roughness caused by change of the seasons

or cl Thetectand toppovemendfithe ppiommadfdiafeodstiation
skin di sorders characterized by 20 parakeratosis,

san &srat-dpiicz et omt prosptxer @l rhe ofunPsoohasi $ood and

beverage for promoting epidermal keratinization, is
fermented milk whey, of which safety has been confirmed
through oral intake. Thus, an excellent promoting effect
on epidermal keratinization may be achieved by the oral
route with safety, and continuous intake may be expected
to provide suppression of skin dryness or roughness caused
by change of the seasons or climate, and improvement in
symptoms of various skin disorders characterized by
parakeratosis, such as atopic dermatitis, xeroderma, or
psoriasis.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a photocopy of a micrograph showing the result
of analysis of expression of differentiation marker
proteins, conducted in Example 1.

Fig. 2 is a graph showing the keratin 10 expression

promotive effect at the mRNA level, demonstrated in Example
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BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a

phot ocopy of a m crograph showing the result of

anal ysis of expression of differentiation nmarker 25
proteins, conducted in Exanple 1. Fig. 2 is a graph

showi ng the keratin 10 expression pronotive effect

atl.the nRNA | evel, denonstrated in Exanple 4 1. Fig.

3 is a graph showi ng the involucrin expression

pr onothive. €3 festaagrobe sREAimyaehe dempodticatied expression
Exanple 1. 5 Fig. 4 is a graph showi ng the change in
eproassi one eff feditf hertend miNZohermalkedef&apatrianeDin Example
agai nst tinme, denonstrated in Exanple 1. Fig. 5is a
gidaph show ng the change in expression of

differentiation marker (involucrin) against tinme, 10
denongtirat €d iisn aEgaaphe showhingy thd shargreadm shopvegsion of
the results of the cytotoxicity test conducted in

Exaifiiles €in t PREFERRRB rkBOD| MENTSI ©F 1 THE alosMENT GNinise
present invention will now be explained in detail.

18 eToe st shes drai ndEkberpdnd ilat i on and kerati ni zation
pronoter according to the present invention contains,

as amiact isve scanpoapht shberimented whiak gehdy ekiaidesion of
by fernmentation of mlk with bacteria including

| aeffife ragitth abhchembaaker (involucrin) against time,

demonstrated in Example 1.
Fig. 6 isagraph showing the results of the cytotoxicity
test conducted in Example 1.

PREFERRED EMBODIMENTS OF THE INVENTION

The present invention will now be explained in detail.

The epidermal differentiation and keratinization
promoter according to the present invention contains, as
an active component, fermented milk whey obtained by
fermentation of milk with bacteria including lactic acid
bacteria.

The lactic acid bacteria may be those belonging to the
genus Streptococcus, Lactococcus, Lactobacillus,
Bifidobacterium, or the like, with Lactobacillus being the
most preferred. More specifically, Lactobacillus
bulgaricus, Lactobacillus helveticus, Lactobacillus casei,
Lactobacillus acidophilus, and Lactobacillus fermentummay
be used, with Lactobacillus helveticus being the most

preferred.
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20 The lactic acid bacteria may be those belonging to
the genus Streptococcus, Lactococcus, Lactobacill us,
Bi fi dobacterium or the Iike, with Lactobacillus
being the nost preferred. Mre specifically,
Lact obacil lus bul gari cus,
Lact obaci 1 & ushelfeetrieclis,d acs©backsklrad ncas®i La2bobacillus
Lact obaci | | us aci dophi l us, and Lact obacill us
f eraeng theoayha ben ySeidhh wixith doact obbet Id s dieh st ioatSivity .
being the nost preferred. 51t is preferred to use a
sthrad rexadfmpp e obaeklihgs hakelneeta U0 nga highof not lower
extracel lul ar proteinase activity. For exanple,
stthaimd Otadiregp ac He@REH) wal measfireot ihoyetortihared@th the
are preferred, as neasured in accordance with the 5
meichoth dfo fYgmmmiar etetabl . ( Yaaagwioa NN .eétahl, ,JJ. Biochem.
Bi ochem (1993) 114, 740) based on the nethod of
TWIRIRY) et14) . 740TWiRige &, tABahetBicecheMm TW#A3id418t al.
(1984)). Specifically, strains of Lactobacillus
helmwetr iaug, havi ngnatihe Hiad dlowh ng1hacBaniol op 4] ) .
properties nay be used. 10 Bacteriol ogical Properties
1 spMeyiphiod 901 ¢l s Prapast besrad)oshapa 10fs elllvef fud)having
Motility: none 3) Spore formation: none 15 4) G am
Staien fJIosbwiNg bActRBiY1dpoteal pPoppertiicd@s ddy be used.
Cat al ase production: negative

Bacteriological Properties

1. Morphological Properties
1) Shape of cell: rod
2) Motility: none
3) Spore formation: none
4) Gram stain: positive
2. Physiological Properties
1) Catalase production: negative
2) Indole production: negative
3) Nitrate reduction: negative
4) Aerobic growth: facultative anaerobic
5) Formation of DL(-)lactic acid from glucose by
homolactic fermentation without formation of gases
6) Carbohydrate degradation:
glucose: +
lactose: +
mannose: +

fructose: +
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2) Indole production: negative 3) N trate reduction:
negative 20 4) Aerobic growh: facultative anaerobic
5) Formation of DL(-)lactic acid from glucose by
honol actic fernentation without formati on of gases

6) Carbohydrate degradation: glucose: + 25 |actose:

+

mannosgalactbdbeuct ose: + 6 gal actose: + sucrose: -

mal tose: - xylose: 5 rhammose: - cell obiose: -

t

rehal osesucro®éi birose: - raffinose: 10 stachyose: -

mannitol: - sorbitol: - esculin: - salicin: 15 An
exanpl e ofalticshepreferred strains of Lactobacillus

xylose: -
rhamnose: -

cellobiose: -

trehalose:

melibiose:

raffinose:
stachyose: -
mannitol: -
sorbitol: -
esculin: -
salicin: =
An example of such preferred strains of Lactobacillus
helveticus is Lactobacillus helveticus CM-4 (deposited at
International Patent Organism Depositary, National
Institute of Advanced Industrial Science and Technology,
Tsukuba Central 6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki,
Japan, under accession number FERM BP-6060 on August 15,
1997) (referred to as CM-4 hereinbelow). CM-4 has been
deposited under the above-mentioned accession number under
the Budapest Treaty on the International Recognition of
the Deposit of Microorganisms for the Purposes of Patent
Procedure, and has already been patented.
The fermented milk whey may be obtained by adding a

fermented milk starter containing lactic acid bacteria to



10

15

20

25

hel veti cus is Lactobacillus helveticus CM4

(deposited at International Patent O gani sm

Depositary, National Institute of Advanced

I ndustrial Science and Technol ogy, Tsukuba Centr al

6, 1-1-1 Hi gashi, Tsukuba-shi, Ibaraki, 20 Japan,

undek , asaesaibdy peikert iFEReBR<GOGO Don Agusit 16ns, such as

1997) (referred to as CM4 herei nbelow). CM 4 has

beefipedeponstd cdanuddee rinbea tabey echrenii bheadnaeeesdicoBelected

nunber under the Budapest Treaty on the

| ebaddatiicaral Recognition of the Deposit of

M croorgani snms for the Purposes of Patent 25

Pr ocedtke f gtk itasd ahi 2Rdyhbegen spairerd@ti vdh€omponent, may

fermented m |k whey may be obtained by adding a

f Be vt £0n 8tldy skpatrert icontvaieyi Agohadid eeatild ing fermented

bacteria to 7 mlk, suitably selecting fermentation

candit kdNHuucin asrdt aaper aldgeratndnf proerisd)g dleh as

m | k under the selected conditions. The fernented

nEEKtWhE RS iadh act i fkel €epOBRNt , THRY feoree) tadd aiield per se

by separating whey fromthe resulting fermented mlk

t i eHgN taB epadiataryh Separsaig Of L QCAsSy g bé@Sised with or

centrifugation or filtration. The fermented m |k per

SR1i t Wolilto Wh iSe18T @t £ 98 ct@bnsearal ecoMmbey tray ks used

with or wthout suitable fractionation,

coneent catdizh, B puwd fliicat,i er, tae wheyl bkeitercbheentrate
ey or its concentrate may be powdered by

| HQPhbki BRI 15Pr BYoBhMiINGa thiten | @6t 5prag dirying.

bacteria are preferably in the form of a

pr ;s_- C’F{léuﬂﬁétitcﬁrat&ird heytngrsHf birel @Udse Mgy in the form

activity.

of apre-culturedstarter havingsufficientlyhighactivity.

The initial cell count may preferably be about 10°-10°
cells/ml.

The fermented milk whey as an active component may also
be obtained by cofermentation with lactic acid bacteria
and a yeast, for improved flavor and palatability, when
the fermented milk whey is to be used in functional food
and beverage, such as foods for specified health uses, or
in functional food and beverage claiming the effect of
promoting epidermal keratinization. The strain of the
yeast is not particularly limited, and may preferably be,
for example, yeast of the genus Saccharomyces, such as
Saccharomyces cerevisiae. The content of the yeast may
suitably be selected depending on the purpose.

The starting material milk may be, for example, animal
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The initial cell count may preferably be about

105-109 15 cells/m. The fernmented m |k whey as an

active conponent may al so be obtained by

cofermentation with lactic acid bacteria and a

yeast, for inproved flavor and palatability, when

t el ifley nreentleda sn ¢ &winbeyiil &, t bolbeelsedhiilrk f widephalmilk, or
food 20 and beverage, such as foods for specified

heagldth' sises] kor veigr tfalnicd i onak, f eadharedts bev@sage milk; or
claimng the effect of pronoting epidernal

keratdas gad ironl k Thiee sepdi, nsokcht he skdasthiilk,nateconstituted
particularly limted, and nmay preferably be, for

exdni epoyeaste ohil ke @envadSacathndikces Arglichtages2) cow's
Saccharonyces cerevisiae. The content of the yeast

may 1lsusbgbkyniei Sk| acicedr depesdidtgi Dk thieer quuf pesgreferred,
The starting material mlk nmay be, for exanple,

amiire co® ' Ikl isuell as sCpwoseiddd Midns®esny articularly
sheep's mlk, or goat's mlk; vegetable mlk, such
aprefhessdm | k; or processed m |k thereof, such as
skimmlk, reconstituted mlk, powdered mlk, or

condermgrds 81 kL K.c Anbagt bifeste meOW Ss holfigdsticularly limited,
soybeanm | k and processed m | k thereof arepreferred,

Wathldl,C 8WrSe Rl 1andfbtss prweessied tid kohgidihon-fat content
particularly preferred. The solid content of the
Muaky uSsuoll pasé i gbat! 3 tonibedts,ancthd ey s@mles 15 wts
for skimmlk, the solid-non-fat content 10 may

usualdne bei gipeub £3ptredlizytht@nd may be 6 to 15 wt %
in the light of productivity.

The fermentation may be performed usually by static

or stirred culture, for example at 25 to 45 °C, preferably

30 to 45 °C, for 3 to 72 hours, preferably 12 to 36 hours,

and the fermentation may be terminated when the lactic acid
acidity reaches 1.5 or higher.

The epidermal differentiation and keratinization
promoter according to the present invention may optionally
contain, in addition to the active component fermentedmilk
whey, other conventional components having a promotive
effect on epidermal differentiation and keratinization,
and various additives, such as excipients, depending on
its form.

The essential active component of the epidermal
differentiation and keratinization promoter according to
the present invention is the fermented milk whey, and its

oral dosagemay suitablybe selected sothat adesiredeffect
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The fernmentation may be perforned usually by static

or stirred culture, for exanple at 25 to 45 C

preferably 30 to 45 C, for 3 to 72 hours, preferably

12 to 36 hours, 15 and the fernmentation may be

term nated when the lactic acid acidity reaches 1.5

omalyi gherch iitreedpi dekimb thfderemideraniandof the duration
keratini zation pronoter according to the present

I n¥ein t @ke payoropi nonalyl, yor ¢cort 2l ke factddst | ofhieodahey dose
active conponent fernmented m |k 20 whey, other

coaventa bhall compdient o hakente anen vadin Viek wakfyecér@rerson,
epi dermal differentiation and keratinization, and
varedesadddr t1¥eso 800hmds pexcigpdends,. dependi ng on

its form The essential active conponent of the

epi defiel 25 db fifiel edf fdtirem tarck ke abhdi kétriaannization
pronoter according to the present invention is the

f prompotted riddondieyg tanmdché Soresahtdosagatimyn may be taken
suitably be selected so that a desired effect 9 may
bevaahee€tred, tHhakingmpobascofispdeaddrit®dithere developed,
duration of intake, continuity, or the like factors.

The dai lthedoseasdssusvablrevkio OO0 Bimphohlde either
fermented m | k whey per person, preferably 10 to 200
ntopeinpeisdn; daiThe epi dermamidifdéetenti ati on and

keratini zation pronoter according to the present

I nvenThen fimy tieon @k efoo@van dafiieare # dge Sy APLARSE fesent
par akeratosis are devel oped, or in the seasons to

Pf eVent isuc i 15y Mpd OB an€i bleéfe r ot ¢ oS hy ndaidhe Gresent
intermttently.

epidermal differentiationandkeratinizationpromoter, and
may be provided, for example, as food for specific health
uses that claims prevention or improvement with regard to
promotion of epidermal keratinization, or as functional
food and beverage claiming an effect of promoting epidermal
keratinization.

The present functional food andbeveragemay optionally
contain additives, such as sugars, proteins, lipids,
vitamins, minerals, flavoring agents, ormixtures thereof.
Further, the milk components from which the fermented milk
whey is separated, may also be contained.

In the functional food and beverage of the present
invention, the content of the present epidermal
differentiation and keratinization promoter may suitably

be selected depending on the form or kind of the food and

beverage. The content may suitably be selected also

10
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10 The functional food and beverage of the present

i nvention are food and beverage containing the

present epidernmal differentiation and

keratini zation pronoter, and may be provided, for

exanpl e, as food for specific health wuses that

C Heiprsh chirrey esit | bheotonfimaMergerdf wiitbakegarfdthe anctional
pronoti on of epidermal keratinization, or as

f ivold eanad bévedaged chrevaragei ké afacngran efrfecisohot
pronoting epidermal keratinization. The present

f paetriiandl a f bpdl Bntdt bdver agsudmpbdpt icamaddryt conted lusually
addi tives, such as sugars, proteins, lipids, 20

vDt amtres,1 00 net @) sprélfavrakilng lagemnd s90 ovt Bl XhurkeSms of the
thereof. Further, the mlk conponents from which the

f ecmerteedtompknenbey eirtesarad aiietk whgyal so be

contained. In the functional food and beverage of the
presemrhe ifitentionalt beodoninentbdfe tdge phg$eBe in the form
epi dermal 25 differentiation and keratinization

peenDEer BR\nGlid adermbetsel el dpdeperais)g seitH ks yogurt
formor kind of the food and beverage. The content

may sdttalkl uchel seledd:eith alswe 10gdepeadiBasoBrih@ ssed food
continuity of intake of the functional food and

bevar agercafaddecbhkeihaeloOrthe afelrm&ntel milk whey or a
particularly Iimted. A suitable content may be

usgakkyit atle tOhd B8, Y iy @ Bfddty, 10ab0 2@ Wtc%;b@ules ,
ternms of the 5 active conponent fernented m 'k wh ey.

Theahuneld,onat fipediard .beverage may be in the form
of , for exanple, fermented m |k products, such as
yogurfhe dose and the timing of administration of the
functional food and beverage of the present invention are
not particularly limited, and it is preferred to take the
functional food and beverage in such an amount that the
above-mentioned dose of the active component is generally
achieved. For example, the present functional food and
beveragemaybe taken continuously or intermittentlybefore
orafterexposuretotheenvironment thatcalls forpromotion
of epidermal keratinization.
EXAMPLES

The present invention will now be explained in more
detail with reference to the examples, which are
illustrative only and do not intend to limit the present
invention.
Example 1

A milk medium composed of skimmilk with a 9 wt% solid

11
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or lactic acid bacteria beverage, various processed
food and beverage containing the fernmented m | k whey
or a 10 concentrate thereof, dry powders, tablets,
capsul es, granules, or the like. The dose and the
timng of admnistration of the functional food and

bevaroget afad e oaseidd WienBRasif ave-4 Behrter (cell count:
particularly limted, and it is preferred to take the

15 funeti eaal f 9ad) aQﬂu@Qﬂ@f@Qﬁtéﬁ ﬁH@@ra%ﬁﬁﬂ%E“condltlons
that the above-nentioned dose of the active

CpofteNc i 5o geper abhy s achiayesinFar rexaml@d the1k. The
present functional food and beverage nay betaken

C e AnBIOUSH Ym O ki wd erdd it enklyyelieher e2000 af £6F 20 minutes,
exposure to the environnent that calls for pronotion

2%dﬁt§8b¥§d¥§l$§fé%d§?éﬁb@@dﬂ@@%@kggy6@%%9ﬁ@%%¥mented

invention will now be explained in nore detail with

refienengee § 0 t D8 iaxarplee oot kdd af 8rmehkdst matli Wevhey, the
only and do not intend to limt the present 25

"FH%MdWthE%éQE%ew%ﬂ%'Hé%d@@@éan100”posed of skim
mlk with 9 wt% solid 11 content was i nocul at ed

‘Mdﬂéé%@ﬂgr<§%éﬂéﬁﬁﬁéﬁrofQ§iff§95HE1at§d&3ﬂ¥%mot1ve Effect
cells/m) , and fernmented under static conditions at

SEﬁafgytg%bgggg§ tehtain a fermented ml k. The
fermented m |k waS centrifuged at 12000 G for 20

mnuivessh$gand the precipitate was removed to thereby
obtain a fernented

(a) Cultured Epidermal Cells and Medium

Commercially available (from KURABO INDUSTRIES LTD.)
normal human epidermal cells and a culture medium
(Humedia-KG2) were used.
(b) Cell Culture

The cell count of the normal human epidermal cells was
adjusted with the above medium to 5.652 x 10! cells/mL.
60 mm culture dishes were each seeded with 5mL of the cells,
and cultured under static conditions at 37 °C for 24 hours
in the atmosphere of 95% (V/V) air - 5% (V/V) carbon dioxide
gas. Then the medium was replaced with a same medium
containing the fermented milk whey at the final
concentration of 0.03, 0.1, 0.3, or 1 %, or purified water
as a control, and further fermented under static conditions
for 24 hours. Ontheotherhand, foratime courseanalysis,
the medium was replaced with a same medium containing the

fermented milk whey at the final concentration of 1 %, and

12
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m |k whey. Using the obtained fermented m | k whey,

the followng tests were conducted. <Test for

Eval uation of Differentiation Pronotive Effect and
Cytotoxicity Test> 10 1) Method (a) Cul tured

Epi dermal Cells and Medi um Conmerci ally avail abl e

( foune HRARARO h &IDUSERL ESe b TR p t iroEBRK itdrss eyder,mal, 2, 4,
cells and a culture nmedium (Hunedi a- K&) were used.
1%,(pr Gel da@el.t ure The cell count of the norma

human epidermal cells was adjusted with the above

M) UR®L ps6520x A4 foetd st phtioa0Mankd tRESrdkshes by
were each seeded with 5 nL of the cells, and

CUhintires- singdénisati ¢ conditions at 37 C for 24 hours

20 in the atnosphere of 95% (V/V) air - 5% (V/V)

car borrdli oo theg g8s .2 dHredu  her g emnves o gpeaeete /absence
with a same nmedium containing the fermented m |k

waey tate thefbirm@lntabrcant matd i b8 pdagrfeB. (b), the
or 1 % or purified water as a control, and turther

f eemay fdrendekegtat t§ 420pdirkireis 2244107d24PRRYr Snd BN ocked
the other hand, fora tinme course analysis, the

NMRAithM1Was =@y ac ek wih hi 2 seee Mediym ARt aicRidikd e in 10
fermented m |k whey at the final concentration of 1

Yan&ithody? (miilesctereanbedpyREer ostAblhseCOAEHLIIOAS 1ucrin
for 0, 1, 2, 4, 6, or 8 days. (c) Analysis of
Dehteniy athonu Maeker X Meseiom) bYas reacted at room
temperature for 1 hour. Then the cells were washed with
PBS, and reacted with peroxidase-labeled rabbit anti-mouse
immunoglobulin antibody (manufactured by Dako) at room
temperature for 30 minutes. The cells were washed again
with PBS, and subjected to coloration using DAB
Substrate-Chromogen System (manufactured by Dako). The
results are shown in Fig. 1.

InFig. 1l, micrograph (a) showstheresult of observation
of Keratin 10 expression in the absence of the fermented
milkwhey, andmicrograph (b) shows the correspondingresult
in the presence of the fermented milk whey at the final
concentration of 1%. Micrograph (c) shows the result of
observation of Involucrin expression in the absence of the
fermented milk whey, and micrograph (d) shows the
corresponding result in the presence of the fermented milk
whey at the final concentration of 1%.

(d) Analysis of Differentiation Marker Expression by

13
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| muno- Staining 5 Follow ng the 24-hour culture in

the presence/ absence of the 1% fernented m | k whey

i n above paragraph (b) , the cells were fixed with

4% par af or mal dehyde- PBS, and bl ocked w th 10% rabbit
serumin PBS. Muse anti-cytokeratin 10 anti body

( Realf-atci e edThbpCBako) or nouse anti-involucrin 10

anti body (manufactured by YLEM was reacted at room

t enperrd lrewing dhdan-hdhercuheucel s tier preashert /absence
with PBS, and reacted with peroxi dase-| abel ed rabbit

antfi theuse roeosweglidliukibe aatd bady oumevhacsit e byns, and
Dako) at room tenperature for 30 mnutes. The cells

wehe washedragabp the winte RBS r eedasabjeéisedddrh in above
col orati on usi ng DAB Substrat e- Chronbgen Syst em

( panufacipii b )by tBekey 1 tike sipsuhtsaarewSBOMpiRated away,
Fig. 1. In Fig. 1, mcrograph (a) shows the result of

Ob$eY viak irna 0f 1 KeIasli s 68 rexps €88H AW i de WHQhaﬂ?égQ@%uffer.
of the fermented 20 m |k whey, and m crograph (b)

sbews d R&eqyy 8SRONGIRG (sl fladtutbe wy eseneen Pl the total
fermented m |k whey at the final concentration of

1%2M weedr apbra@)k esh@wont baer €Ul . 0f 1 ABSEF VALd @ktracted
of I nvolucrin expression in the absence of the

f eprant REABI | Xs WigY] e @P8d rd £ Re@naph fd krshews ugﬁ%gzér&e Step

corresponding result in the presence of the fernente
nEkkR Wieyp@t the {tRakeConaRNt it 0fs Of u iy bgz) TakaRa) in
y

Anal ysis of Differentiation Marker Expression
Reabritl M RIePCRI System (manufactured by CEPHEID) in
accordance with its protocol using the primers shown in
Table 1, to quantify the expressions of Keratin 10 mRNA,
Involucrin mRNA, and glyceraldehyde 3 phosphate
dehydrogenase (GAPD) mRNA. The obtained expressions were
standardized by dividing the same by the expression of GAPD
mRNA, which is believed to be expressed in the same amount
in any cells, and the obtained values were expressed in
relative values with respect to the value obtained for 0%
concentration of the fermented milk whey in the medium in
the above paragraph (b) (control), which was taken as 1.
The results are shown in Figs. 2 to 5. 1In Figs. 4 and 5,
the black circles indicate the results in the presence of
the fermented milk whey, and the white circles indicate
the results in the absence of the fermented milk whey.
(e) Cytotoxicity Test

Normal human epidermal cells were cultured in the

14



Fol  owi ng the 24-hour culture in the presence/ absence

of the fernented m | k whey at various concentrations,

and the culture for the tine course analysis, both

in above 5 paragraph (b) , the culture supernatant

was aspirated away, and the remaining cells were
wasiesE ek cef wihh Bleped ch@ftf erariaks ngoRNeasyaWimins for 48
Kit (manufactured by Q AGEN), the total RNAs were

ekoract ed threosemnperaged bs.n dbayeqfa napr axh r(@dt,eand subjected
total RNAs was subjected to Real -tinme RT-PCT using

Qe Sthep APt SYBRIRTIRCR it YsimdethamdlammufRtter edagent
by TaKaRa) in Smart Cycler Il System (manufactured

by mEERHE @)ured kb ddrGhante THIQUE SING o diovlaasimignce with
the prinmers shown in Table 1, to quantify the
expeessianscol . Kefhei mebl RN re | skiolvocdinn FhiRNA, 6 and

gl ycer al dehyde 3 phosphate 15 dehydrogenase ( GAPD)

MRNA. The obt ai ned expressions were standardi zed by

di vidi ng the sanme by the expression of GAPD nRNA

which is believed to be expressed in the sanme anount

in any cells, and the obtained val ues were expressed

in relative values with respect to the val ue

obt ai ned for 0% 20 concentration of the fernented

mlk whey in the nediumin the above paragraph (b)
(control), which was taken as 1. The results are

shown in Figs. 2 to 5. In Figs. 4 and 5, the black

circles indicate the results in the presence of the
fermented m | k whey, and the white circles indicate

25 the results in the absence of the fernmented mlk

whey. (e) Cytotoxicity Test Normal human epi dernma

cells were cultured in the

15



Table 1

14 presence of the sanple at various concentrations
for 48 hours in the sane way as in above paragraph
(b) , and subjected to the cytotoxicity test using
the Alamar Bl ue reagent (nmanufactured by NACALAI
TESQUE, INC.) in accordance with 5 its protocol. The
results are shown in Fig. 6. 15 U <! U < U UE4:<
EUr¢c rh.d.CU.&FC UU<UFC< 0C/EUUU H
UUUEU Ur.CUP.OU O0C/,UEgu C7/I <HUTIC
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<rC CDFCGCUCDOHU roLn HNwWN NN
EEEE ri -ri -ri:-,A-ri:-H-ri a) Sl
S4: ~-1 S4: NS aa, aaaa t3 U If) Cn: MLn M
O pHUX +) rH ca( :0 r~WPC7 CDx hl 16 From
Fig. 1, it is seen that expression of Keratin 10 and
| nvol ucrom Evag. nbi Dbsies wetbn ntHde atseenssioh dblieKeratin 10
fermented m |k whey, but was observed to be pronoted
byanddihtodncefint e S erotenvledeniveld vheyhd &voenEegs.f the
2 and 3, it is seen that expressions of Keratin 10
arfek tunevot eidr mt 1iknethease but dependeseeved the lmpudmoted by
of the fernmented m |k whey added.

addition of the fermented milk whey.

AUHC/ U
N N E

FromFigs. 2and 3, it is seen that expressions of Keratin
10 and Involucrin increase in dependence on the amount of
the fermented milk whey added.

FromFigs. 4and 5, it is demonstrated that the fermented
milk whey promoted expression of the epidermal
differentiation markers, Keratin 10 and Involucrin.

FromFig. 6, it is seenthat nocytotoxicity was observed
in adding the fermented milk whey.

Example 2

For making the fermented milk whey prepared in Example
1 suitable for drinking, 90 parts by mass of the fermented
milk whey, 0.25 parts by mass of flavoring agents, 0.05
parts by mass of aspartame, and 9.70 parts by mass of water
were mixed to prepare beverage containing fermented milk
whey. Theobtainedbeveragewas subjectedtothe following
evaluations.
<Evaluation of Change in Corneocyte Area by Oral Intake>

By adhesive tape stripping using a cellophane tape
(manufactured by NICHIBAN CO., LTD.), corneocytes in the
outermost layer on the left cheek were peeled, transferred
to a glass slide, and fixed there. The fixed cells were
stained with brilliant green-gentian violet (BG), and the

image of the stained cells was captured on a computer. By

17
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FromFigs. 4 and 5, it is denonstrated that the

fermented m |k whey pronoted expression of the

epi dermal 10 differentiation nmarkers, Keratin 10 and
Involucrin. FromFig. 6, it is seen that no

cytotoxicity was observed in adding the fernented

mahla Iweelys cHx amal 8G2 skari makiingadde tfrer mentresbaytk area was
whey prepared in Exanple 15 1 suitable for drinking,

9@ eparinsi yd mass of the fernented mlk whey, 0.25

parts by mass of flavoring agents, 0.05 parts by

mass aheasipare a&ves, 1 wantdi On 7@ spard s cloyndmssedbnvidd e le panels
were m xed to prepare beverage containing fernented

noltk2 4wheyd 3 Tea obtodfi ned hever abe amsragkj egeedft209.4 years
the followng 20 evaluations. <Evaluation of Change

I B1Gar nauny ttee #t ema by f Oralt lontnakest edBybadbesi ¢aet dpcake of
stripping using a cellophane tape (nmanufactured by

Ntedl BANMpI®@, dnldD.Hhe coreaecagyt €s thet helueuyt €orosthe panels
| ayer on the left cheek were peeled, transferred 25

twad gbassirdd de,Newd, f tkedphhele. wEhe fgixeth dedd sy per day
were stained with brilliant green-gentian viol et

(B6) theandvihagd Mg Hinihg Séainsadecehlis Wamey daily for
captured on a conputer. By 17 analysis of the

B&wéakBedt hebgealtibeicar tegeyt8sat@@dw@sed in the same way
determ ned. The above eval uation test was conduct ed
oarftérmehe paneleks ofardd d10e 4dvyeags ofF age Walllhddheor the
average age of 29.4 years 5 old. The test was first
cpaduatsed hefcyeathedi nt ake @fesults are shown in Table 2.

Table 2
Before Test After 9 weeks
Mean * SD Mean = SD
419 + 64 446 + 38

From Table 2, it is seen that the corneocyte area was
increased by 27 after 9 weeks of intake in the group which
took the beverage containing fermented milk whey, which
suggests that long-term intake of the beverage containing

fermented milk whey promotes epidermal keratinization.
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the sanple, and the average of the values for the

panel s was obtai ned. Next, the panels were given 150

g per day of the beverage containing fermented mlk
whey daily for 9 weeks, the evaluation test was
conducted in the same way 10 after the 9 weeks, and

t R&AIWET age of the values for the panels was

obtai ned. The results are shown in Table 2. Table 2
Before Test After 9 weeks Mean SD Mean SD 419 64
446 38 15 From Table 2, it is seen that the

car. nedeytep ieamads diiffereaseih bhioR 7aatit é&re rhtwieeksadfon
intake in the group which took the beverage
cprbaiotiengcbapmertiedy maklanmbey i vehi cthposeggestsrmbatedmilk
| ong-termintake of the beverage containing

f ehegntodct ad h kd whgy fproroitest g defMmalii 1k with bacteria
keratinization. 18 CLAIMS 1. An epidernal
diihtanerntriqatl ®ot Aadakedatadtzati®n pronot er

conprising, as an active conponent, fernmented mlk 5
whey obtained by fernentation of mlk with bacteria
including lactic acid bacteria. 2. The epi der mal

dpif er@rt icgtidermand KerFkeirdinatd ©ion pandokeratinization
according to claim1, wherein said lactic acid 10
baebabita rcaftd s@i hgct obaghlilmug ,helhetd thssadd Thetic acid
epi dermal differentiation and keratinization

PhaBeker ;achnsh Nget 0aclaipa i 1 Wher penveaii¢us.

Lact obaci | | us

3. The epidermal differentiation and keratinization
promoter according to claim 2, wherein said Lactobacillus
helveticus is Lactobacillus helveticus CM-4 (deposited at
International Patent Organism Depositary, National

Institute of Advanced Industrial Science and Technology

under accession number FERM BP-6060).

4. The epidermal differentiation and keratinization
promoter according to any one of claims 1 to 3, wherein

said promoter is for oral intake.

5. Functional food and beverage for promoting epidermal
keratinization, comprising the epidermal differentiation

and keratinization promoter of claim 4.

6. The functional food and beverage according to claim
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hel veticus is Lactobacillus helveticus CM 4
(deposited at 15 International Patent O ganism
Depositary, National Institute of Advanced

I ndustrial Science and Technol ogy under accession
nunber FERM BP-6060). 4. The epi der mal
disf,fehentiat $ aihd dnch dter @t & hifzatd and Rveragoteraim an effect
according to any one of claims 1 to 3, wherein said
podmuimsmadsifigr epriale rinitlaklee r &t i Rtinettiiomal food and
beverage for pronoting epidermal keratinization,
conprising the epidermal differentiation 25 and
keratini zation pronoter of claim4. 6. The functiona
food and beverage according to claim 19 5, wherein
said functional food and beverage claiman effect of
pronoti ng epidermal keratinization. 20
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