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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
EPI DERM S FI ELD OF ART The present invention rel ates
to an epidermal differentiation and keratinization
pronoter and functional 10 food and beverage for
pronoti ng epidermal keratinization, which are
effective in remedying various skin troubles in dry
or rough skin, or in a ggpHp:Pf-MArdpus skin
di sorders acconpani ed by parakeratosis, such as
psoriasis or xeroderma, by pronoting differentiation
of epidermal cells 15 to pronote, in turn, nornma
epi der reloMOgERt ORT DA FDRENT BNOKGRAMD KARETERI dRT DOS, OF
which is the outernost |ayer of skin tissues, is
di r e I3ERYIS0SEHL 7870 RENGTF ¢MAINBERERAGY { TAPINEARR, PROMPT ION
thus is prone to dan%%ﬁ'%é vari ous phgsical or

e NepPdePal cel 1E /e
continuously replaced as they are born in the | owest
| ayer of the epiderms, the basal layer, and rise
towar G itheyoutggr | ayer. This replacenent is called
epi dermal_tarnover. In this process, the epidernma
cel | s umder geckedt shagesi®f Hilferenti ahi 6piddbmal
i.e., basal cells, spinous cells, granule cells, and
cor nEdderes tiand carredfkaraltiiy idesquamabedt B ramdtfeictional
skin surface. It usually takes about 14 days for the
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and out _another 14
Jﬁiéﬂ are eggécfgve 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 promotingdifferentiationof epidermal cells
to promote, in turn, normal epidermal keratinization.

BACKGROUND ART

- Epidermis, which is the outermost layer of skintissues,
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. 1Inthisprocess,
the epidermal cells undergo four stages of differentiation,
i.e., basal cells, spinous cells, granule cells, and
corneocytes, and are finally desquamated from the skin

surface. Itusually takes about 14 days for thebasal cells



days for the corneocytes to be desquamated as gri ne.

Thus the epiderms constantly repeat turnover in

total of a 4- to 6-week cycle. 5 The corneocytes of

heal thy epidermis are stratified in about 15 | ayers

to forma stratumcorneum This stratum corneum has
excel l ent barrier function to prevent evaporation of

noi sture within the body, and to prevent invasion by
forei gn substances, such as foreign antigen, 10 or

transm ssion of exterpal stinmuli into th ody, to

t her BBy DINRF "X TEASOr LA TG FH BF oAl SRPEE another 14
Howey2ys dolh L RALERESYLLD AL QS BKLDHLSATGOlRe rhus
such as atopic der mat trs, xeroderma, orpsorrasis

, for omd icgn Rfrmd sheahihynt 5) LALUAL CAINRBY $n total of a 4-
di sturbed. Abnornmality of the 15 formation of stratum

cor neand +wied ludiyig. epar aker at osi s, causes depressi on
in skin barrier function to disadvantageously allow

Sevapor atThon cofrngeicstaseo f i maalsiton epiyletniei gne stratified

subst ances, or_transm ssion of external stinmuli into
the HoAYOMiHiThaY 8* HEPI Rt 156 TPERR T M dAPAEsKiratum
20 oI, innedu%ti Qn eg(rce%te%i or aﬂ on fOf vtari ous skin

di sorders:" Fur ther, when the Turnover 3 “&i 8¢ &rBRY

and atd Riczat i - c S ,

e S i b teum of "1 e sk DeSoseayf nf oker pgevent
causin s 1o BYgheesSSgn ssuehaasedf YNBSS a@r £614{ENIMYG gen,
of the skin surface. Thus 25 keratonosis poses a

10pr obl ey &t oL f5igm ¢hex cosnel stinpoiintntofheybedy, kb thereby

order. to relieve such skin disorders or to maintain
2 play an important role in biophylaxis. However, in

patients with various skin disorders, such as atopic
dermatitis,xeroderma,orpsoriasis,formationofeahealthy

stratum corneum is disturbed. Abnormality of the

15 formation of stratum corneum including parakeratosis,
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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
corneumof the skinbecomes 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



heal t hy skin conditions, there is proposed sone

nmet hods for renedying skin troubles with a
particul ar conponent. For exanple, Patent
Publication 1 proposes to add a silicic acid-related
substance to cosnetics or the like in 5 expectation
of an epidermal keratinization pronoting effect.
Researches for conponents having such an effect have
been made in the field of cosnetics and skin
preg§rgf|ons |Q}endgd for externa use, but .no ac

conponent had Be&I PaEAtTF1 e ¥ia lslgrSBBFFga%?%FtW?é%Ods
the 40 figldahqf opd, a&%@%@f@% J% g@XEE?far component .

concel vabl e to Use the above-nentio

prepasabkens1E prra@¥hermall iuse iioh 1 Heedo a8d tBevel a8 1icic
but it still remai ns unknown what effect nay be
achiavigt nehiert eidheybatenaet tal ¢ysmeseid:s Rat ehe like in
Publication 1: Japanese Patent No. 3227378 15
SSUMIERE T tHAE  IPNVERNTPORA ¢ ¢ 5 kRt adbjnde@ tépnt Rgomoting
prese invention to grOV|de functional food and

bevér G- hatReﬁFGHGEE % GAGROBFAF> f}arﬁﬂawe,suah an effect
Promplj Ve, ff%%%e ”QE”H% f ) der mal keratinlzat | on
and an ep| er mal Fferen Ion an d
ker ?ﬂe‘gaazr%ttll%sp&%@g@édfp& USE drhaSUGRE! UBGET QB ot ive
foo and beverage. According to the present
i NVentripehentheae bseproidraeidiecantaptdes Mdplicable to the
differentiation and keratini zati on pronoter
10 conpfriiedidngf fasochAndch¢ver amnpodgnnay frer pentedvapldk to use
whey 25 obtalned by fermentation of mlk with
bactté]tel PRI NP qhEki e RIGPR "BAEPBPI tRT AKEBFARhGise in

to %%od <§%eve%9¥§n | 1tsgeifr%%aﬁnsunknownwhateffect

may be achieved when they are actually used.
Patent Publication 1: Japanese Patent No. 3227378

15 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

20 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

25 obtained by fermentation of milk with bacteria including
lactic acid bacteria.

According to the present invention, there is also



3 provided functional food and beverage for pronoting

epi dermal keratinization, conprising the above

epidermal differentiation and keratini zation

pronoter. According to the present invention, there

is also 5 provided use of fernentedm | kwhey obt ai ned

by fernmentation of mlk with bacteria including

lactic acid bacteria for the manufacture of an

epi dermal differentiation and keratinization

pronoter, orof functian food .apnd beverage for ,

pr onBt PRYSEP; %l‘é‘?%%“ro 3"% 756 Eﬁ?’ei"t‘)g@rh Chdt e ting
conp t i.der. di dat] .
R N
bevepageefoht PLOIaH i epirder AL akepat h rbgAtdon, 1S
fermented m | k whey, of which safety has been

confir mekcédidioughtcortale pataket Thusntiadh exteldeents also -
pronoting effect 15 on epidernmal keratinization may

e aphpeveeld byerhd comgntedmitlé whistvho stz iated byafermentation
continuous intake may be expected to provide

suppP &g dh "G PsRAAT ¥ i eSS IeAIpgubhmess acdgskactpyia for

change of th easons. or climate, . and._|i rovenent in
synpt OrE" 3 u€aacft|uorues %Skitn 8?%%?6%?13 cjh%tlreargg ngcﬁaggé” Npgrd
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DRAW NS Firgb t ihd $pd dRRr@E0CRPYa ©f n B 48 190 gr aph
showi ng the result of analysis of expression of
10di f f er ertheabcoAveBckeon2btprotee repideomdlcd efif érentiation
Example 1. Fig. 2 is a graph show n% the keratin 10
expr%@§i&ﬁ¥at1nlzatlon promoter and the functional food and
beverage for promoting epidermal keratinization, is
fermented milk whey, of which safety has been confirmed
through oral intake. Thus, an excellent promoting effect
15 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
20 parakeratosis, such as atopic dermatitis, xeroderma, or

psoriasis.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a photocopy of amicrograph showing the result
of analysis of expression of differentiation marker
25 proteins, conducted in Example 1.
Fig. 2 is a graph showing the keratin 10 expression

promotive effect at the mRNA level, demonstrated in Example



pronotive effect at the nRNA | evel, denonstrated in
Exanple 4 1. Fig. 3 is a graph show ng the

i nvolucrin expression pronotive effect at the

NMRNAI evel , denonstrated in Exanple 1. 5 Fig. 4 is a
graph showi ng the change in expression of
differentiation marker (keratin 10) against tine,
denmonstrated in Exanple 1. Fig. 5 is a graph show ng
the change in expression of differentiation marker
(invglucrin) agai nst tinme, 10 denonstrated in Exanple
1. FFg. 6 is a graph showing the results of the

cyt ot oxi & t.es c J F .
EXBoDI VNS G Fr FRVERTER e e tene T ab e o e sdon
W | T pRewsbeyeypkatned tne Aol bvel 1achBasephded MBlExample
differentiation and keratinization pronoter

according to the present invention contains, as an
active conponent, fernented m |k whey obtained by

St er ment dtlidon4ots M bkapnt hdaicteitha ¢tarlilngekpeession of
acid  bacteria. 20 The lactic acid bacteria na¥ibe

t hos& Y SiHgi g P8 PREXeentier St ieptDcsdadgst time,

Lact ococcus, .Lact.obacillus,. Bifidobacterium or the
Iiké$§$ﬁ %#ﬂi§€%06§cﬁﬁﬁﬂ§ %e}hg the nost preferred.

Mor e Sp%%@t'@@L£$1gkéﬁﬁﬁgﬁgwﬂﬂgu§hehﬂhﬂﬁﬁ4QHSexpEﬁfsion of

Lact obaci I'l us hel veticus, Lactobacillus caser,
Lactdilfaeiddnts adcdodopbikes, (A hagtiohacigkh st time,
fermentum may
10 demonstrated in Example 1.
Fig. 6 isagraph showingthe results of the cytotoxicity

test conducted in Example 1.

PREFERRED EMBODIMENTS OF THE INVENTION

The present invention will now be explained in detail.

15 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.

20 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,

25 Lactobacillusacidophilus, and Lactobacillus fermentummay
be used, with Lactobacillus helveticus being the most

preferred.
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be used, with Lactobacillus helveticus being the nost
preferred. 51t is preferred to use a strain of

Lact obacillus helveticus having high extracell ul ar
protei nase activity. For exanple, strains having a

U 0D590 val ue of not lower than 400 are preferred,

as neasured in accordance with the 5 nmethod of

Yamanoto et al. (Yamanoto N. et al., J. Biochem

(1993) 114, 740) based on the nethod of Twi ning et

al. (Tw,ning, S.., Anal. Biochem_ 143 3410 (1984)).

Speci fi \(l:\faﬁ Ilysg psﬁerfﬁrﬁse%oFOLléﬁ? obatiitus eII&?&]ﬁiO%ﬁ 11lus
havi j ; i [ rti.es V.

B A e o S e
Mor phet egiGal1eRr epebthe€shavingShapeovsocaldiue 68 23t 1ower
Motility: none 3) Spore formation: none 15 4) G am

st ai thampd9ittave pr2fePhygi clsogesahr i dperdd@siak)ce with the
Cat al ase production: negative 2) Indole production:
negdteterd 3 Yemanate péduct i(§pAnaneati-vet 20 .4) J. Biochem.

Aerohi c growt h: facultative anaerohbic 5) Formation of

DL( - 154 iclvg‘lci J@So}?ﬁéﬁﬁc%e&bﬁ/ me{ias @&t ifwining et al.

fer at.i i th fo j f

Carg§ﬁ§'f§§£ g%grgﬁg%roﬁggé %@bg%gﬁiﬁﬁ% (QE84))'
Specifically, strains of Lactobacillus helveticus having

the following bacteriological properties may be used.

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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25 lactose: + mannose: + fructose: + 6 gal actose: +

sucrose: - nmaltose: - xylose: 5 rhamose: -
cel |l obi ose: - trehalose: - nelibiose: - raffinose:
10 stachyose: - mannitol: - sorbitol: - esculin: -

salicin: 15 An exanple of such preferred strains of
Lactobacillus helveticus is Lactobacillus helveticus
CM 4 (deposited at International Patent O ganism
Depositary, National Institute of Advanced

I ndustri al [ and Technol ogy, Tsukuba Centra
6, 1-1-1 Hﬁgggﬁggg%éuguba-shi, | baraki, 20 Japan,
under accesgi-eBsgunber FERM BP- 6060 on August 15,
1997) (referred to as CM4 hereinbelow). CM 4 has
been deposktedsander the above-nenti oned accession
nunber under the Budapest Treaty on the

I nt ernati orslloRecogni ti on of

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
depositedunder 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



the Deposit of M croorganisns for the Purposes of

Patent 25 Procedure, and has already been patented.

The fernmented m |k whey may be obtained by adding a

fermented mlk starter containing lactic acid

bacteria to 7 mlk, suitably selecting fernmentation

condi tions, such as tenperature, and fernenting the

m | k under the selected conditions. The fernented

m |k whey as an active conponent, may 5 be obtai ned
atln ey fr the resultl fer nted milk

e RGPk AP 57 LA FORT S Gy CReh: sans  5uch as

cent ELHGALL AL Ofarld 'fgmgmn The f gﬁﬁ%@gr"{%e Pecteq
out separation, or separate ey nay be used

Wt hcotgimddwpwut suitable fractionation,

concentration, 10 purification, or the like, or the

whey or THes feomeanedanel k malye beaspandecedvbycomponent, may

| yophi li zation or spray drying. The lactic acid

Shactles Phtaieeplef saradiat iing iitey foemthefresulting fermented

pre- cultured starter having sufficiently high

act itk ChEgyeh g PaAigarFy %%Qﬁﬁafrw OCEEEh| YUBR as

about  105-.10 15 cells/ The f ted
as an ;tcliléueqatw%%n ls‘lrﬁaﬁf.’ltcel S0 ?%“eﬁ‘e&%?v\@g per se

cof ef@|nsat ls@Ba%IcDOIli a%ta geagfgt@@%% a;{zy and V\%ed with or

yeast, for inproved flavor and pal at abi |

t he JiaHmit ethiffiabR eWbeyct Sod £t h UseBdentirdRebhona

food 20 and beverage, such as foods for specified
10healgurifsesition, ¢n thenttkenalr tbedvlend olbeves agecentrate

claimng the effect of pronoting epidernal

ker @AMiPLaPCYRS T THeP Yt Farphbfladigon or spray drying.

The lactic acid bacteria are preferably in the form
of apre-cultured starter havingsufficientlyhighactivity.
The initial cell count may preferably be about 10°-10°

15 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

20 and beverage, such as foods for specified health uses, or
in functional focod 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

25 Saccharomyces cerevisiae. The content of the yeast may
suitably be selected depending on the purpose.

The starting material milk may be, for example, animal



yeast is not particularly limted, and may preferably

be, for exanple, yeast of the genus Saccharonyces,

such as 25 Saccharonyces cerevisiae. The content of

the yeast may suitably be sel ected depending on the

pur pose. The starting material m |k may be, for

exanple, animal 8 mlk, such as cows mlk, horse's
mlk, sheep's mlk, or goat's mlk; vegetable mlk,

such as soybean mlk; or processed mlk thereof,

o neuT I cohPEonn L e 1 Al PoteredniL Ky, o
soybganm L ky; and U paessednihkk Lhey eof bsa@riﬁ%ra%f &ih&d: or

with cows mlk and its processed ml Kk bel

partpest@sdyd ranef eneedor They30bkdsieont@nk, ofctdiestituted
mlk is not particularly limted, and, for exanple,

for skikm polvlerétieidal iod-qronidnatedoointkent Amb@grByese, cow's
usually be about 3 to 15 wt% and may be 6 to 15 wt %

S n trhéfh' ghvPern pi bluenPwirege sTRE M é kiderarif Gy eree i red,
performed usual |y by static or stirred culture, for
oxanbl & 4035 Pl nshe L ht FGCA5FST ot 5ea8Is figreugarly

to 7 preferably 12 to 36 hours, 15 and the
ferH%%%%%géﬁg'way be term nated when the lactic acid

aci di ty 1gaches) dod: Mt b ghehi1Ehe rﬁﬁifsﬂaegt{@!ularly limited,

differentiation and keratini zati on pronoter
accaodrtd ngot et 1pr, es€nts kit AVRITH, 0bh 8By 10@-heRakhky content
contain, in addition to the active conponent

10f er meit ed ugililly RO abeyt Dttleed Sconverdridomaly benponeritss wt $

having a promotive effect on epidernal
di f gt étS dtlidhy &AdPKefaet Ay L&t on,

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,

15 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

20 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

25 differentiation and keratinization promoter according to
the present invention is the fermented milk whey, and its

oral dosagemay suitablybe selected sothat adesiredeffect



and various additives, such as excipients, depending

on its form The essential active conponent of the

epi dermal 25 differentiation and keratinization

pronoter according to the present invention is the
fermented m |k whey, and its oral dosage may

suitably be selected so that a desired effect 9 may

be achi eved, taking into consideration of the

duration of intake, continuity, or the like factors.

The dail.y dose i sually. 1 to 1000 mi, of the ,
fer rr%ﬁ?'e%e ?ncﬁkev gy%ﬁgrm erson " pr e?reartajb?rilog(fqeod’éﬁﬁtlon
M peE iPREJAN. coneihfi @R, der FRL 1dikferantiati e and 1, g se
keratinization pronotér according to the present

I nventiveRamay 1beo takeml EVeRe abbREnt HE€mS YRR M person,
par akeratosis are developed, or in the seasons to
prevent¢fsuehl syhpttons,00emlheer pensomuously daily or
intermttently. 10 The functional food and beverage

f the pfhaanridgmppentciidficspatiabiommhbdrardgaization
containing the present. epidermal differentiation and

ker abT T2 ??(ﬁﬂﬁaﬁﬁﬁpngoa Pr&yeBE P &vAder megrbe taken

exanple, 25 4,099, f gg,mgggﬁgugm%er@ﬁe@at%%% !a';ggdeﬁloped,

claims prevention o rovement wth regar
prondt i 0N fe epRidemmhkokgratb Mt Zald Pyt AS eithFr

functional food and beverage clainmng an effect o

pr on®dn tichwepisdser rali1lykerat hbe zat t tent Ikhe present

functional food and beverage may optionally contain

10addi ti véhe Jucletasonglgaresd protedverade pifdshe2present

vitam ns, mnerals, flavoring agents, or m xtures

t heridyfention are food and beverage containing the present
epidermaldifferentiationandkeratinizationpromoter, and
may be provided, for example, as food for specific health
uses that claims prevention or improvement with regard to

15 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,

20 vitamins, minerals, flavoring agents, or mixtures thereof.
Further, the milk components from which the fermented milk
whey 1s separated, may also be contained.

In the functional food and beverage of the present
invention, the content of the present epidermal

25 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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Further, the mlk conmponents fromwhich the fernented
mlk whey is separated, may al so be contained. In
the functional food and beverage of the present

i nvention, the content of the present epidermal 25
differentiation and keratini zati on pronoter may
suitably be selected depending on the formor kind
of the food and beverage. The content may suitably
be selected al so 10 depending on the continuity of

int%ﬁ%) ’c%ﬁg%%lgng%lnéfp <ﬁ?an%%8r89e%Qe Eﬁgctlonal

ik no particularly |

sui tahle a(‘rFH‘thﬁstteﬂ%)é Be dapalliye Hdedrd,1QR0MY not

preferably 10 to 9 %in terms of the 5 active
conpenanitc flemmnt edi i k wheyi tibeef ancddronala yf vodisually
and beverage nmay be in the form of, for exanple,

fer renit 6 OOk whkedpce Serauih 1ds tpoddr wtsokn|aetng of the
acid bacteria beverage, various processed food and
bev&Hge S GIFRICRERG gﬁémF%F%%ﬁY%kFrﬁUQX -‘whey or a 10

trate_thereof, . d t abl et
o anul ed oo upRer Rk Tapd AL Eouaa PRehty drag brne form
Ay SERtLpi o ! N oSk A0PL 000 AR BEYPTANG 0gure

of the present 1nvention are not particular

i motredacamd aéld Sbara:rtefreereéivé@ag@,kea&heué%rocessed food
functional food and beverage in such an anmount that

t he anabdesenenti oneda toseg ofhd e aehited oofRoneay o5 a
generally achieved. For exanple, the present

f uncEneRalt rededthndechev@iagownsylse takéats, capsules,
contlnuousl or intermttently before or after

expdsary FS t A& ERGi toffrent that calls for pronotion

The 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
beveragemay be taken continuouslyor 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



20 of epidermal keratinization. EXAMPLES The present
invention will now be explained in nore detail wth
reference to the exanples, which are illustrative
only and do not intend to limt the present 25
invention. Exanple 1 A m |k nedi um conposed of skim
mlk with a 9 wt %solid 11 content was inocul at ed
with 3% of CM4 starter (cell count: 5 x 108

cel | s/ nL) and fermented under static conditions at

37 24 h ta gbt t ed k. Th

fernﬁﬂ? anﬁwa%qaéx: qfﬂﬁ ﬂﬂéateﬁﬁggogétg;FSF 2§SJ.count:
her eby.

ot ar - Fef Toht G0 P Tk heyor Loy il [ e “OBLAF nedha-¥ions

fermgpt g6 46 Ido Whay notihe t$o$$§H!HWLtﬁ@?ﬁ%n@@ﬁemllk The
conducted. <Test for Evaluation of Differentiation

Pr onbe iven & d edtlk aasl @yttotidxigettyt Tesns dGdy) 2bkthodces,
(a) Cultured Epidermal Cells and Medi um Commercial ly

Savai dadlkbe preeiP KURAB®2 F NBUSTRIES HiFDepy aipdrenamla fermanted
epidermal cells and a culture nmedium (Hunedi a- K&)

wer ebsledh % (k?)“@@l Fh@?‘?*iﬁje“%geéé‘leptééuﬁ%lBf"”f%é' the

nor una erna adjusted with the
abO\rIJSOlrrgo lnngi to Sg‘.s WF? s/m.. 60 mmculture

d'Sh@ﬁeg%”f%re§951§$%%%%jd@ bbf%ef@nfﬁagﬂg% §§Eh§tive Effect

and Cytotoxicity Test>
10 1) Method
(a) Cultured Epidermal Cells and Medium

Commercially available (from KURABO INDUSTRIES LTD.)
normal human epidermal cells and a culture medium
(Humedia-KG2) were used.
15 (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
20 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
25 for 24 hours. Ontheotherhand, foratime course analysis,
the medium was replaced with a same medium containing the

fermented milk whey at the final concentration of 1 %, and
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and cultured under static conditions at 37 C for 24
hours 20 in the atnosphere of 95% (V/V) air - 5%

(VI'V) carbon dioxide gas. Then the nedi um was

repl aced with a sane nedium containing the fernented
mlk 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 25 for 24
hours. On the other hand, fora tine course anal ysi s,

t he s re ced, wit dlun1 ont ai ni
theiﬂﬁ%ﬁﬁﬁhﬁaamenfﬁg &7 a Q% e'ﬁQ€ 68n8 ﬁﬁ?é&lghgg 4
of 15 %,.and 4212 . further fernEnted under static
conditions for 0, 1, 2, 4, 6, or 8 days. (c)
AnaIMSI&n@ﬁy@i&fGEeDifﬁétéﬁtf&Hiﬁﬂ'M@&méesﬁkgﬁebylon by

| mmuno-Staining 5 Foll ow ng the 24-hour culture in

t he Jpmegencekabsence of the 1% fermented mlk whey

I n above paragraph (b), the cells were fixed with 4%
Spar af or FRldeHyBE-PBS2 4 aheublcydkede i the Fowsealsisi/absence

Mouse ntl- okeratin 10 antibody

Ot HBE uF b S oBLRa M bt OGS e B DR GEF PR &)+ the
t t
?g%%gg%guvg@{m%&mg P» E%e BEAIEAS We%gzsa and8Tbcrea

Wi t FyitBBSos aﬂﬂ)kfle;a%te%gmmir‘i rPBQ;er oxbdases . ahel8d kre%k%l%'ltn 10
anti-nouse i munogl obulin antibody (manufactured by
Dak @htabotgomatefperatedr By f mrk 30 o mbii €S .antheigaeblgcrin
were washed again 15 with PBS, and subjected to

10 col enatireAyushagu DG Sudsk thvatdEEhr srpgera Sysd eai room

(manufactured b Dako) The results are shown in
FlgteTperature or 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
15 with PBS, and subjected to coloration using DAB
Substrate-Chromogen System (manufactured by Dako). The

results are shown in Fig. 1.
InFig. 1, micrograph (a) shows theresult of observation
of Keratin 10 expression in the absence of the fermented
20 milk whey, 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
25 corresponding result in the presence of the fermented milk
whey at the final concentration of 1%.

(d) Analysis of Differentiation Marker Expression by

13



In Fig. 1, mcrograph (a) shows the result of
observation of Keratin 10 expression in the absence
of the fernmented 20 m | kwhey, andm crograph (b)
shows the corresponding result in the presence of the
fermented m |k whey at the final concentration of
1% M crograph (c) shows the result of observation
of Involucrin expression in the absence of the
fermented m | k whey, and m crograph (d) shows the 25

corrﬁég\ﬁggm? %ﬁiﬁﬂl‘ﬁ in the presence of the fernented

m |k ey a I nal concentration of 1% (d)

Anal ysi spof1 8% fferantiation Markere EXPIRS S
Real - ti mE; RT- chFol | owi ng the 24-ehour cu?t 8?29?%/%%58ence

pr esedcealiseneateofmihewhey rentvedi gib koshentabtions, and
various concentrations, and the culture for the tine
cour skeamal ysis fdypttihel himboveussparagvapls, (bpth theabove
cul ture supernatant was_aspirated away, and the

T enePAT G R I(8) weie FAaSHES FWPEENHF N MepesBuRted. avay,

Usi ng RNeasy M.ni, Kit (.manufactured by Q A , the

Lot a7 KA S 181 CTaHr 14 6T FH CELF T ok Hepesrour for
t he t ' I -1]

e B Rt oL SRS B0 SO (iR e
MNUARES Weed byr JakalRarrbf trameeii £yclehglds SetEMracteq
(manufactured by CEPHEID) in accordance with its

pr ot ociod 1 BEABRYasheulpf é aeyd t s Rewn ~itiime RaBIPETlus iy One Step
quantify the expressions of Keratin 10 nmRNA

10| nvob YRk iRT THRRAKi&ndt ghge eraicdempaaf3cphosphay efdiaRa) in

dehydr ogenase (GAPD). nRNA. The obt ai ned expressions
wer SN A &d BYSAPDT 4T (HE Witk bhy CERBETD) in

eXpr§gngHLAg; 9@%9 its protocol using the primers shown in
Table 1, to quantify the expressions of Keratin 10 mRNA,
Involucrin mRNA, and glyceraldehyde 3 phosphate
15 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%
20 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
25 the results in the absence of the fermented milk whey.
(e) Cytotoxicity Test

Normal human epidermal cells were cultured in the

14



(€]

MRNA, which is believed to be expressed in the sane
anopunt in any cells, and the obtained val ues were
expressed in relative values with respect to the
val ue obtained for 0% 20 concentration of the
fermented mlk whey in the mediumin 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

pfesﬁt.‘&?er?ée Jey fertﬁﬁgﬁgda@H&l"%%y’co%gnwgd‘@x‘tué < or 48

circles 1 ndicate results in the absence

f er negt £4;i Aichk MiRYvay 4 £} n QbOL LGt ¥pRash , I\Md@bj ected
human epi dermal cells were cultured in the 14

pr esencehofcithe cdnyilty aksvansong toncdnimaat Bang tebgent
48 hours in the sane way as in above paragraph (b),

and §ubpectddiradoby RAHYHAGt BRFQTVE y INEst usikpgorfence with
Al amar Bl ue reagent (manufactured by NACALAI TESQUE,

| NC. )t § PR dancé i ERSUEES t 3T Drot Bl FRE résul ts
are shown in Fig. 6. 15 UHFC HC7r FC FCO0:UE ; E
F:CFC, Ur-Cgg C7 U F. ~ UfzZC < FCU;, C7TFC, EFZ4

W:HUCW EUUUHU U<UE COU CDC/;UE9 U
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FromFig. 1, it is seen that expression of Keratin 10
and | nvolucrin was not observed in the absence of the
fermented m |k whey, but was observed to be pronoted
by addition of the fernented m |k whey. 5 From Fi gs.
2 and 3, it is seen that expressions of Keratin 10
and I nvolucrin increase in dependence on the anount
of the fernmented m |k whey added. From Figs. 4 and
5, it is denonstrated that the fermented nilk whey

pronote%,ex %e33| n., f the e gerwa
1

10
di fferentiati oA narkers ?%rat LOR~TaIeH 1ﬁ6b Sc§?ratln 10

From i grn<B1ddriin Swééeﬂofzh@%sé‘lovecd’thl Qe C'aﬁa)ée%é of the
observed in adding the fernented m |k whey. Exanple

2 FofedfaddtRgl whe kf enapptieg: nidK opdeyvpaepares gribmoted by

Exanple 15 1 suitable for drinking, 90 parts by mass

of tdwliftgroreptfedhenitkkmaheyd i 126 what.s by mass of

flavoring agents, 0.05 parts by nmass of aspartane,

5and 9. 7@rﬁ&‘r'?tl§soy2 ARS S/ Gft Wmseen thek exprregieps of Keratin
th gever contalnln fer nteg mlk whey. The

obtaill 889pEVE? waéngasf £8°t %n%mnomgam%t of

eval (o a ge in Corneocyte Area

% f%%eﬁ%éké Eﬂﬂé dﬁ}g% 3? ﬂk‘%{‘

I'nt a ape stripping using a

CelloDh@@%mQQQﬁ; 4Hﬁagfaﬁiigggmgﬂs@%é%ﬂé¥%$@¥%efermented

LTD.), corneocytes in the ~ out er nost | ayer on the
| ef midheetewepeopeetedexpransifer ogd tRe tpidegh&@bs
slide, and fixed there. The fixed cells were stained
10w t Idilffielrkepantt gprena geen s arkedadliot 10Bepg amdolinerin.
i mage of t he stalned cells was captured on a
conput e rogflg 6, it is seen that nocytotoxicitywas observed
in adding the fermented milk whey.
Example 2
For making the fermented milk whey prepared in Example
15 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. Theobtainedbeverage was subjectedtothe following
20 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
25 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



17 anal ysis of the BG stained i nage, the corneocyte
area was determ ned. The above eval uation test was
conducted on 16 nale panels of 24 to 43 years of age
with the average age of 29.4 years 5 old. The test
was first conducted before the intake of the sanple,
and the average of the values for the panels was
obt ai ned. Next, the panels were given 150 g per day
of the beverage containing fernmented m |k whey daily
for _9 weeks, .the al uation .test conducted in

the SEATG 0105 e oL RuhET Bk e RN W agbran vas
the yaldgs f&r the panels was obtained. The results

are shown in Table 2. Table 2 Before Test After 9

weeks NeambdSk dMediniatSn kY whdc dikfuct3H dD1 FmaME panels
Table 2, it is seen that the corneocyte area was

i ncreeagédt hyi 32ycafs @f Yoewiekd Uie iankbakegeiapd hé Yy olpears
whi ch took the beverage containing fernented mlk

Swheyldshi e §a§5e%es Tt [coRgueErh Pafeke tdfe thgake of

10

15

b tai ni f ted mlk wh t
opi GAVTaPTReP Al T 2419 GReT 48 T AMNG 210t AP gdi Panels
For BUPBLESSHOY. skiyd dr yness, 9L, £ QU9Nness R 99@24“%% day

for oral intake conprising, as an active conponent
fermanted plikraheyrRhtanngd AYrdait@nhal komof Jdiihk for
with bacteria including Lactobacillus hel veticus,
whereewaeBa) the evaluation test was conducted in the same way
after the 9 weeks, and the average of the values for the

panels was obtained. The results 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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agent acts on epidermal cells to pronote epidermal
differentiation and keratinization. 10 2. The agent
for suppressing skin dryness or roughness adapted
for oral intake according to claim1l1, wherein said
Lact obaci |l lus helveticus is Lactobacillus helveticus
CM 4 (deposited at International Patent 15 Organism
Depositary, National Institute of Advanced

I ndustrial Science and Technol ogy under accession
number ~;RERM BP-6060). 1

1. Anagentforsuppressingskindrynessorroughness

.5 adapted for oral intake comprising, as anactive component,

fermented milk whey obtained by fermentation of milk with

bacteria including Lactobacillus helveticus, wherein said
agent acts on epidermal cells to promote epidermal

differentiation and keratinization.

10
2. The agent for suppressing skin dryness or
roughness adapted fof oral intake according to claim 1,
wherein said Lactobacillus helveticus is Lactobacillus
helveticus CM-4 (deposited at International Patent
15 Organism Depositary, National Institute of Advanced

Industrial Science and Technology under accession number

FERM BP-6060) .



