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COMPCSI TI ON FOR REDUCI NG THE EXUDATI ON OF SERUM
PROTEI NS TECHNI CAL FI ELD The present invention relates

WO 2008/0g8posi tion for reduci ng the exudati on OPCT/R®2006/000638

serum proteins, and nore specifically to a conposition

for inproving the conditions such as atopic

dermatitis, atopic eczema, skin pruritus, atopic

nasitis (rhinitis), atopic erythema or erythroderna,

contact dermatitis, asthma, chronic obstructive

K ONMRASITION FOR RENGCING THEEXEPATON QR SERIMAIROTEINS
the serum proteins in skin and nucosa. BACKGROUND ART

For the purpose of the academ c understandi ng of

atopi ¢ di seases and the inprovenent and the treatnent
ECHREICAISHIR P, there are many attenpts by
T§§§3Ttﬁ%T§—TU‘understand t he i nmunor eqgul at ory

mechanjsns in.a living body or the cell signaling X
mechanhe RESSHARYHEORSHAGAS BITPMBYTIHER {HidedrEdathe Sidation of the
along with the devel opnent of imunol ogy and cyt ol ogy.
Srumhgroteise anf anete specificallyuth @sohpositivedor goprogingrthbyconditions
sone researchers to elucidate the causes of the

slichersaspie ethetitt ARGRS edlehla, ia FeNEb 0ROBI0nas]kis NTBHEIES), atopic
civilization, that is, the changes in diet or the

%ﬂ‘%ﬁiﬁr &r E&}Egﬁér{ﬁtaa%lﬁact-r&%nﬁ&fm%tt Clnf R GbdiRuctibDe pulmonary
studies on"the atoplc diseases I'n ese vari ous

findings . is that the serum proteins exude, fromskin or
Wﬁ%@a@q&fbyaa veh B Geidriig o e e RERENS et fideRucqsp-

t he understandi ng that the atopic di seases woul d be

caused by the i munol ogi cal reasons. However, there

has been no study to conclude clearly whether the
BAGKGROVUND R EXUde fromthe skin or nmucosa as a

result of the devel opnent of theatopic diseases or the

?;( Iu g gg?f; Qltleﬁ fé)u}ﬂ'bge SR RaQL Gl ﬁnéle@st!aﬁﬁngc' ki Mt8Pic "MEQS& and the

improvement and the treatment of their symptoms, there are many attempts by
researchers to understand the immunoregulatory mechanisms in a living body or the cell
signaling mechanisms and the methods employing the mechanisms along with the
development of immunology and cytology. On the other hand, some studies have been
going on by some researchers to elucidate the causes of the diseases on the changes with
the development of modern civilization, that is, the changes in diet or the exposure to
pollutants.

The common fact found in the studies on the atopic diseases in these various
findings is that the serum proteins exude from skin or mucosa of patients with atopic
diseases, regardless of the understanding that the atopic diseases would be caused by the
immunological reasons. However, there has been no study to conclude clearly whether

the serum proteins exude from the skin or mucosa as a result of the development of the



10

15

20

atopi c diseases. It is known that the exudation of the
serum proteins in outer skin or nucosa are observed

wOorai06l09108%i ng serum al bum n as a mar ker pr ot ei PCT/KR2008900638

been known that an exudation |level of serumal bumn in

the skin diseases is closely correlated with the

severity of the di seases. Hypoal bumnem a in the bl ood

is induced as the serum proteins severely exuded from

the skin (Wormet al., 1981. Br. J. Dermatol. 104:
algpicatiseasesy thperudation Rbthsissgim poggns in the plipgymucosa triggers the
Dermatol . 75: 302-305). Patients are suffering from
aoperdisensasst hma and rhinitis devel oped synptons such

as intestinal |ynphangi ectasia that resulted by severe

| 0ss  @fis &RhOWAM I kY 8&@9’(1&@& ih@%@ﬁnﬁ("?f&telﬁ’g 1nt3 (glﬁer skin or mucosa are

i ntestines (Esenberh, er gy
f h Id
SR ey il Li&%lgrat%”ﬁ THEL B elt P P pom tht an

(Ab aha 1986. Eur Pedi atr. 145; 223-226), and

figp ﬁ‘&l &fr}:ﬁﬁfﬂf’é@lmlﬂ igitheskin disensas isoelpsghp spelated with the
along with the | ynphangi ectasia (Capulong et al. 1996.
Radrigt of thé Idisegses] milypodlbudined(®-id GR .blddd wveasdue@brat ale serum
that an exudation level of albumn in diseased skin

BFRénd Sevdr8§adNdES |fﬁ)t11?Qhé QinhewsRN &I 1y 19811 e J Dermatol. 104:
conditions even in the case o at 0p| C eczel’m and

SRR A BB S, ns

. Mcrocircg. ' .. 10: 193-204). It was
?léfﬁf'dmge fromn allergWe a%kv@a a‘%qdofhl’@hﬁs acledelwed iSHEpiEs gucdie pg) fntestinal

proteins was found even in sputa of the patients
bufphangiectasia ahat yysubtd iy seferadodsnat aindniahthmuigh the inner wall of the
obstructive pul nonary di sease (Schoonbrood et al.

19&4ine N\ sedberiREBM6! Anf Al'ler 6e3MRg50 &1 S dRL ST %ﬁﬁren the loss of
and Anderson & Persson 198 gents ctions Suppl.

gl%umln 9} Severe skin diseases makes them retard their growth (Abrahamov, 1986. Eur.
J. Pediatr. 145: 223-226), and is also accompanied with oiguria and acrocyanosis along
with the lymphangiectasia (Capulong et al. 1996. Pediatr. Allergy Immunol. 7: 100-102).

It was reported that an exudation level of albumin in diseased skin area is closely
related to the severity of the conditions even in the case of atopic eczema and contact
dermatitis (David et al., 1990. Br. J. Dermatol. 122: 485-489; and Wijsbek et al., 1991.
Int. J. Microcirc. Clin. Exp. 10: 193-204).

It was reported that the exudation of albumin-including serum proteins was
found even in sputa of the patients suffering from symptoms of asthma and chronic
obstructive pulmonary disease (Schoonbrood et al. 1994. Am. J. Respir. Crit. Care Med.
150:1519-1527; and Anderson & Persson 1988. Agents Actions Suppl. 23: 239-260),

and it was also reported that the exudation of albumin occurs without a sign of
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and it was al so reported that the exudation of al bumn
occurs wthout a sign ofeosinophilia in the case of

waebkwendw3xough (Pizzichini et al., 1999. Can. ReEBFERR006/000638

J. 6:323-330). The exudation of the serumproteins is

i nduced by the chem cals including materials such as

nmet hyl salicylate, phenol, croton oil, benzal koni um

etc. (Patrick et al. 1985. Toxicol. Appl. Pharnacol.

81l: 476-490); and toluene, mxylene, cyclohexane, etc.
¢osymgphitia @t tied case1808hrohivd cougha(Rikzi@Gnd et &ll) 1999. Can. Respir. J.
2,4-dinitrofluorobenzne is used in the ani mal nodel s
bg2¢angdyct a skin irritation study, and also induces

t he exudation of the serum proteins (Nakanmura et al.

2001. ical. Pathol. 29:200-207). 1t s reported, . .
Chat AP siBiioncBt IR, seri AR R L indybe Y hEHBEMiGhus including
exudation of the serum proteins, and the exudation )
malrsials sieh as methyl splicylate pbenali ¢rgtoneik henzatkogiiny resc. dPatrick et al,
chem cals. The exudation of the serumproteins is

2R3, [Mpxicod ugpdl Rnrhine]. d1ed76-4D6); had tohgenay mrsatiéne, cychg®xane, etc.
but nearly affected by organic solvents such as

assioaieet ASEPORIMIN HEaR Jehks hhe 23t BRitfobRPREAR RNRed in the
caused by reason of the westernized food habits

W05 30 05 07 GRCTREN 202 e o

2001. Aller 56:425-428& t he researchers have paid
SRS Bk RB UGl e 208k Keécab bt o200 ndt was reported
content of lipids ingested by the people. Wth the

thdv elh brgahicl®heat materialy dof not ésdre ciresaidhtdoreof the setutnhgrioteins, and
t he i nbal ance of the human nmetabolismis caused by the

BXCEARIAMEN 11088 bt 10T varda 3l bR td AMd ¥tr@Gind SNhemicals. The
trans oil which are nmain conponents of vegetable oil,

AN NS T R o —
g&rrilegyli a flg&g IQ)(I) loiggini%ssopvixgs r;%cl?asvaecre%ne.

Keeping in mind that the atopic diseases are caused by reason of the westernized
food habits (Weiland et al., 1999. Lancet 353:2040-2041; von Mutis et al., 1998. Lancet
351:862-866; and Dunder et al., 2001. Allergy 56:425-428), the researchers have paid
attention to the changes of the components and the content of lipids ingested by the
people. With the advent of 1970s, a few of researchers have found that the imbalance
of the human metabolism is caused by the excessive ingestion of unsaturated fatty acid
and trans oil which are main components of vegetable oil, which results in the
augmentation of the atopic diseases.

Unlike other tissues and organs, there are various phospholipids having a very

high content of di-saturated fatty acids in lungs of mammals including human, and the

surfactant present on the surface of lung have, in particular, a very high content of
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hi gh content of di-saturated fatty acids in |ungs of
mammal s i ncl udi ng human, and the surfactant present on

wao b@esmosace of |ung have, in particular, a vePGI/RRI6/000638

cont ent of di pal m t oyl phosphati dyl choline (DPPC). It

has been known that the conponent functions to reduce

a surface tension in lungs. The reduction of the

surface tension by the surfactant on the surface of

Iun can be nade easy to breathe when air is inhaled
gmtwéphq;mlyéldyb;hdhm €DBRCS. allty oy ahreenmakriosvif itioan thei ngmponent

attached to each other or their structure from being

fielkctiapsedediiten axfiot edsiottin [Uips. | Thé fbdaomgosrant s@fadetnsion by
surfact ant is conposed of about 90 % of phospholipid

osg%a : pl J?E sﬁthagze %Eﬂ&%h:%h 'b%)ngafde%a ttpz)?éa;tﬁa %ﬁgl air is inhaled into

r|ty the neuytr ol ester Rev
Q@Jn Uity ! 08T ch o JEa, it 2tachabelbreachgother or their
and Vel dhui zen et al ., 1998 Bi ochi m Bi ophys. Acta.
gouctos) fromn being collapsest avitent exhaless ot s Theatlipih wolhtpobent of the
further considered in addition to the facts as

g S an consed bBatbup b h)@/@y ph&IphN M RESIE 7096 b ehe phosphohpld
surfactant I'ipids in the lungs. One point is that nost

RO oA s AR BOchi R
DR f*ﬁws o fige t%r%s Tog gw& i lqahasoéctaréég&m-w; and

and Lpngrmre, 1979. Bl ochim Biophys. Acta
KeRthugen eval),. 1998. Biashite Biopghyswhcta [P 148 osphol i pi ds
constituting nost of the surfactant of the lung are

synt hesme 28 dhd scigdicsresilgtthst shooIn By fRethéd caRidehal 1h3ddd1t10n to the
cells, but nost of the fatty acid constituting the

FJ&%ZE%B%' ei&%.b@(f% hea"‘]ngdl\tv%d {J&ag%ﬂly% gQﬁ/ %@%&M“Jﬁ}??ﬁ 51{ Mle lungs.
bh %Btn%@?hé%&hé Sk rpgezsﬁ\fe@zﬂ{ hitren hoe é%?t?pgbt%%m fi?e blood.
| ung that has been studied for the |ast 30 years. The
Sholasteradt winthesiged ymtthe dimrgdcé¢aunts for only about 1 %, and the rest of
cholesterol should be supplied from the blood (Hass and Longmore, 1979. Biochim.
Biophys. Acta 573:166-174). It has been known that phospholipids constituting most
of the surfactant of the lung are synthesized in and secreted from Type II epithelial cells,
but most of the fatty acid constituting the phospholipids are supplied from VLDL (very
low density lipoprotein) in the blood (Rama et al., 1997. J. Clin. Invest. 99: 2020-2029).
SP-A (surfactant protein A) is one of the major proteins present in the surfactant
in lung that has been studied for the last 30 years. The SP-A protein is synthesized in
and secreted from Type II epithelial cells present in the alveoli, and also found in a

surface of the small intestine, Eustachian tube of ear, tears, etc. Its molecular weight is

approximately 700 kDa (measured by a gel-filtration assay), and its 18 identical units,
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and secreted from T Type Il epithelial cells present in
the alveoli, and also found in a surface of the snmall

WO pi0e®9108%2, Eust achi an tube of ear, tears, etcPCT/KR2006/000638

nol ecul ar weight is approxi mately 700 kDa (neasured by

a gel-filtration assay), and its 18 identica

units, each having a nol ecul ar wei ght of 32 kDa, are
gathered to forma mature protein having the peculiar
function. It has been known that the protein has

¢aghiheyngi mblegileaweighneft 32033, abaigathérey tnfaymbemataienprgtein having
categorized into two groups. The first is an

thanpaeliegifG@dtiohUnet hen beéh \WMabeh @B fhdd pRIt&at Sast Pdtious biological
l ungs by binding to bacteria or viruses, as well as a

e t :
0615 ot S8 ey Y SrBif e it i
t aki ng part .i n maint t he horre stasi s of th e
upmpalegicel finctiom dn (V% &bsﬁn@ Nttt hq s oy biawin to bacteria or
Bi ophys. Acta. 1408: 241-263; Haagsman, Bi ochim

Biroghyas wadtas. a hd08: dlmémﬂ@,?antl@raiush efc. Whhightente? GBd Jungs while
Annu. Rev. Physiol. 63:521-524; and Haagsnman and

aeaﬂﬁh(%stO%e Godma fundoAGH @dﬁnaéo Pt irPhainted®ing HR1hdA&stasis of the
DI SCLOSURE OF | NVENTI ON Accordingly, the pr esent

' d I [ O th . .
%ﬁ?a%?atngﬁ? lh%gfﬁlﬁg%}‘?f g}rrf) h§q9§§ fghocgm ﬁ{opgss cfa. Fa08: 241-263;
?Ilaesent invention to provide a co ggos ition

Bioehigr BienhyevAsig- 1 H@8: fodetide rpm}b&amrl% 26(d. Annu.
exudatl on of the serumproteins. In order to
Ree.diipisiob 63t ¥1d - o wed Bhjpgsotan and dipmek 8661 Comeat Baochem. Physiol.
provi des a conposition for treating or relieving
thseasemgyel evant to the exudation of serum proteins,
i ncl udi ng di -saturated phospholipids as effective
conmponents. The di-saturated phospholipids of the
present invention are preferably extracted from

ani mal nore preferably fromcattle and pig, and the
PisCTOSURE QEIIVENTION e, «

Accordingly, the present invention is designed to solve the problems of the prior

art, and therefore it is an object of the present invention to provide a composition for
treating and/or relieving the diseases relevant to the exudation of the serum proteins.

In order to accomplish the above object, the present invention provides a
compositiqn for treating or relieving diseases relevant to the exudation of serum
proteins, including di-saturated phospholipids as effective components.

The di-saturated phospholipids of the present invention are preferably extracted
from animals, more preferably from cattle and pig, and the most preferably from their
bronchial alveolar lavage or their lung tissue homogenates.

Also, the di-saturated phospholipids of the present invention are preferably

dipalmitoylphosphatidylcholine and/or dipalmitoylphosphatidylinositol.
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bronchi al al veol ar | avage or their lung tissue
honogenates. Al so, the di-saturated phospholipids of

W b@epyw3ent i nvention are preferably PCT/KR2006/000638

di pal m t oyl phosphati dyl chol i ne and/ or

di pal m t oyl phosphati dylinositol.Al so, the conposition

of the present invention preferably further includes

cal ciumions and an organic acid containing carboxyl
group(s), and the organic acid including carboxy

gr oup(dso. phef eomensisifionnef e pressnt invention preﬁcrrabéd furgher includes
nmet abol i zabl e organic acid, for exanple lactic acid,
salcitimions amidcan éﬁgﬁﬂibiaci(ﬁed)ldaiﬁfngcédrbé)@l edep(s)| and the organic acid
addition the conposition of the present invention

{relddnes cgﬁ%yl %Hﬁ(ﬁ)e 9%3‘#%%12 SRclufl&, HeX {RbE hﬁhﬂéﬁ &b Ometabolizable

I f necessar itron of the present

i nvention, .the d ur at hosphol ds .are,
BRAR, S5 b SR B 3tnBHERBARbh IBFade edgpcitic acid.  In
g%g. . The aforenentioned concentration range is the

tionpr the eompgsisioned the eresents mvemtiane furihian spiyoincludel eudditives, for
exhi bits a poor therapeutic or relaxation effect at a

exumasiot glagdreln 1Dfneées@mvzm II9rthé @®mpakifioh Soft tHef besdrt #n@ention, the
be used because a h viscosity of a suspension nakes

L}f %atmgéﬁqﬁf%ﬁ}ﬂ)th:p% dﬂ%?&%lﬁg%r@stenfaatcao%%gﬁt[ﬁtohQﬂ’ 1% 700 mg/ml.

resent 1 nvention

OVIdeS a osition for trea skin.di eas S :
RBR ARG CORPEGED GAPEt = Wi P SoRRETTeR o, B, di-saturated
Al so, the present invention provides a cosnetic
phospbelipidsexkibiis ai prion gherapeutisrgyoslaxiidon effeat ¢ apsansendration of 1
i nvention. The serum protein exudation-rel ated

diggabseksoind B eifificels ehbe usedestends al High videssity it suSpensibn makes
limted to, diseases selected fromthe group

19 Héfn%%&ﬁﬂatf&fn iﬁ'xi)S&iilﬁe des E@kkﬁ&aﬁion%tf%{% ?nrgglﬁ? §MBoreSKi N

prurit nasitis, atopic eryt

eryth r contact dermatjtis, asthpm, and chronj.

bt 1 (19 VBE PRy B, Bovidss & seipasiton RE UspugeAKin diseascs
i nvention will be described in detail.

containing the composition of the present invention. Also, the present invention
provides a cosmetic composition containing the composition of the present invention.

The serum protein exudation-related diseases of the present invention includes,
but is not limited to, diseases selected from the group consisting of atopic dermatitis,
atopic eczema, skin pruritus, atopic nasitis, atopic erythema or erythroderma, contact
dermatitis, asthma, and chronic obstructive pulmonary, etc.

Hereinafter, the present invention will be described in detail.

In the present invention, on the basis that the atopic diseases have a common
symptom that the serum proteins exude from skin or mucosa because a function of an
endothelial-epithelial barrier is lowered by excessive intake of unsaturated fatty acid and

trans oil, a novel animal model was employed. It was found that, when saline-emulsified
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In the present invention, on the basis that the atopic
di seases have a common synptom that the serum proteins

we@2de9108m ski n or nucosa because a functi on PET/EKR2006/000638

endot helial -epithelial barrier is | owered by excessive

‘intake of unsaturated fatty acid and trans oil, a

novel ani mal nodel was enpl oyed. It was found that,

when sal i ne-enul sifiedplant-extracted oil is

intratracheal |y introduced into rat lung, the anim
plaotexiracked @ik usl anttratracldally Hetreducadniptootagilurg, ithe tihignal showed the
lung. It is also found that the synptom of the

exuddeabh on e senlif PRI IR RinBS RAR ake ORI symptom of the
suppressed by the intratracheal adm nistration of the

?}hﬁﬁ{ﬁn Rif %hQ 'Héﬂ{i‘lz 'Hrg’tel S a(‘él?logg) ?e:flutcé(? e ' srd}é&%nsgg IQ? El?e intratracheal

at are co YA
so.found t th orrp05| tion, contaipjng th
@m’é’é%tﬁﬂavéé tgﬁ é&ﬁb aOﬁwagom% - GeePMsHHoANNEted here - that are

| ung, a certain concentration of calciumions and
corgpletety metabbolibddoh voont #inds it(is lso downsixthit the ocompesitiomebntaining
successfully on the affected skin area of patients

Wiet di-dafiRated PRb&HhAIipRIA IS ated Fronh @niMASA0hg,| HI¥EHiA @Bncentration of
has been found that a uni que sedinentary |ayer

2% H'Lf%:ng gn@gr aﬂl%aicmf:&gﬁ\}}#ghfa ngg&ﬁ&a‘lj gl{ro%ﬁ]sl)'rﬂtt @ﬁlccessfully on
TREeE 5t SKiner Sinehe e At/ B RePt a8 or |ung

honogenate of the healthy animal. The present
i nvenin élre preséntdimyentiomptihbes beer delindgthahe wtigws sedimentary layer
elimnating the surfactant proteins (especially,

osra@iRing &0ldégNEonsihattinCoPihetdRishiraRit PhdxPHolPICIs Riled when the
hydrophoblc pepti des whi ch nmay |nduce I Mrune responses

?13- m ?J‘%%@%%ﬁ&? llP gtﬂg ﬂf@sséﬁg en a%{ﬁascgﬁ&ké BhdShen spun in

e sedi ni n
hoI [ pl

{a gﬁg‘o ation of the ?1 -saturat

roRchinh gbvealar Javags o lynga ng%w thfa a they apipgal. The present
baS| s of the findings that the SP-A protein exhibits a
stventign mortudes ex infdtioodh yrobhwiih e stept eliaghdting the surfactant proteins
(especially, organic solvent-soluble proteins SP-B and SP-C) and hydrophobic peptides
which may induce immune responses in human, cholesterol and unsaturated
phospholipids from the sedimentary layer, and then obtaining an ideal combination of
the di-saturated phospholipid fractions existing in healthy animal lung. On the basis of
the findings that the SP-A protein exhibits a strong non-specific hydrophobic interaction
in the absence of divalent cations, a certain concentration of calcium ions is required
when a composition containing the di-saturated phospholipid fraction is applied to skin
or mucosa of the patients with an atopic disease to suppress or to reduce the exudation

of the serum proteins, as well as the organic acids having (a) carboxyl group(s) which

can be metabolized in cell, for example citrate or citric acid are further added to the
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in the absence of divalent cations, a certain
concentration of calciumions is required when a

W@ o09p0%i083 on cont ai ning the di-saturated phosphOi/KR2@6/000638

fraction is applied to skin or nucosa of the patients

with an atopic disease to suppress or to reduce the
exudation of the serumproteins, as well as the

organi ¢ acids having (a) carboxyl group(s) which can

be metabolized in cell, for exanple citrate or citric
emnposiian fieprévent altd eilsatoratduie phogphslipidorono beingy egdregated by a
the di-saturated phospholipids from bei ng aggregat ed

Bttan 6 kA&t FmUTCaRInR RN of cal ciumions. BRI EF
DESCRI PTI ON OF THE DRAW NGS These and ot her features,
aspects, and advantages of preferred enbodi nents of

the present invention will be nore fully described in
the fallow n% det ai | ed description, taken acconpanyi ng
BRIGF RESCRI Wm&ml i s a di agram showi ng
that total |ipids obtained fromaninml |ung are

vi suallThesecandsithey fE4tGres) aspetty, anld, adviantages oftprefeirred embodiments of
represents the di-saturated phospholipid fraction.

fHeSresent fhventedH @HPB@Qfo?@hﬂ? fsaamh %Ml@@lﬂéj&’etalled description,

results of the proteln elution pattern from each

ft:a&)(eurmc (I:nhraormt %?ag“%ﬁ \go S fat er St he exudation of the

SerLAY ﬁrcﬁ e1'hg Fduct ah ?Vg}g 1ung and then

suppressed. by a conpaqsition. Fi g

shows Fithak it Relipgrpmrothaming tht épwl &m&b. <ptéa1f1¢<g rﬁroaﬂ raatmalnlung are
whi ch the exudation of the serum proteins was induced
biguadred nsmigTAtG.ng sal i ne-enul sified corn oil into the

rat lung, Diagram 2 shows the pul nonary protein

profi k@F%q'i 6the &hRdiCANPR; Ffetsérﬁ@th‘é@{’f -s&dHd Sospiefipidrfction.
t he rat ich the exudation of the serum proteins was

i nduced sh :
Ippotj g?}g %{%}% %gslﬁglg)gaggb ﬁl}flgrgfn §%w1ng° W LOSPS R "576t¢in elution

pattern from each column chromatography work after the exudation of the serum

proteins is induced in rat lung and then suppressed by a composition. In Fig. 2,

Diagram 1 shows that the pulmonary protgin profile from a rat in which the exudation of

the serum proteins was induced by administrating saline-emulsified corn oil into the rat

lung, Diagram 2 shows the pulmonary protein profile after the composition was

administered into the rat which the exudation of the serum proteins was induced

previously, and Diagram 3 shows the pulmonary protein profile from a control rat. -
“A” indicates a peak of the proteins containing an SP-A (approximately 700 kDa

molecular weight), and “B” indicates a Vpeak of the proteins containing serum albumin

(approximately 70 kDa). A level of the suppression or reduction of the exudation of

the serum proteins was assessed by comparing the sizes of two peaks, A and B.

Fig. 3 is a photograph showing the results after the composition was applied to
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"A" indicates a peak of the proteins containing an
SP-A (approximately 700 kDa nol ecul ar weight), and "B"

w0 paboo20exs a peak of the proteins containi ng SBCT/RR2006/000638

al bum n (approximately 70 kDa). A |evel of the

suppressi on or reduction of the exudation of the serum
proteins was assessed by conparing the sizes of two

peaks, A and B. Fig. 3 is a photograph show ng the

results after the conposition was applied tothe atopic

thei atopic skmsdiseases {btotdweeks). . THedeftebhds phthesploftogrgh show the
phot ogr aph show the condition of the skin before the

8Rliti PbF @B sRin BellSred ichtiof of the&ohd RAr TR A
photlogr aph s?hgwthg I?égg@?tcslaf?er tt(w)e pgg%f’u cat|§eon§}(1)ttlha(f'ts of the

|t|o i cation of eco
BESoGaPR R Wi rep o PR s Aot g o SRERRER" | B applicarion
top of the photograph shows a patient sufferi n from
at Hi5i eoERYRY Wapcatisdony BrdhegieEpd afrdie thweelgp the top of the
shows a patient suffering fromatopic dermatitis
pingbgrapln ghaks a patient suffedve froimr adomib etzguag e fecomd phetograph from
top shows a patient suffering from atopic erythens,

#R%dop RRoWS hiRMeRT suffeBnd HOhP gtro?f?:hde?fﬁ‘aﬁﬁs teRAAELin ulcer, the third

sufferlngfromatoplc dermatl Fig. 4 is a
ef or.e/ after

%Pﬁ? %ﬁéOpa%}ﬂt“{ggaotga esélg efipg friom %tﬂgl\%grytﬁema and the bottom

phot g}gr aphs taken before the a fg{;}l i cation of the
plogephisBowna aptigmt suldseing faems atopic dematibped in t he

back of a 6-year-old female (left) and after

appl i €&t idns af pidiegragihewingothet @sulh defor@piter thiei composition was

di sease for 4 weeks (right). Fig. 5 is a photograph

SHMMING Th&e! RSk t sHRRIO ﬁ)ﬁél%%l; hs TARerf WIS tHeOBp¥RSition of the
applied. These result shows "photographs taken before

PR &t R G dehiba s Bl £ fedh-otd omate (et

p(gllteal regi on of the knee of a 6-year-old female
anceattor agplicatipn of therrompepition 4e ﬂ@rﬂt‘éﬁlc slfin diseassder 4 iW@ﬁkSt (sight).
the atopic skin dermatitis for 5 weeks (right).

Fig. 5 is a photograph showing the result before/after the composition was

applied. These result shows photographs taken before application of the composition
to an atopic skin dermatitis, including skin ulcer, developed in a popliteal region of the
knee of a 6-year-old female (left) and after the application of the composition to the
atopic skin dermatitis for 5 weeks (right).

Fig. 6 is a photograph showing the result before/after the composition was
applied. These result shows photographs taken before the application of the
composition to a common atopic skin disease developed in a popliteal region of the
knee of a 16-year-old female (left) and after the application of the composition to the
atopic skin disease for 3 weeks (right).

Fig. 7 is a photograph showing the result before/after the composition was
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Fig. 6 is a photograph showing the result before/after
the conposition was applied. These result shows

w@hb@bogroaphs t aken before the application of tPEI/KR2006/000638

conposition to a common atopic skin di sease devel oped

in a popliteal region of the knee of a 16-year-old

female (left) and after the application of the

conposition to the atopic skin disease for 3 weeks

(right). Fig. 7 is a photograph showi ng the result

beiflede/ aThese tasult cshmpyes iphotographs appen debforthtdwe applicatipn of the
shows phot ographs taken before the application of the

CORPOsiién ap bA edilyedsdey atdpr@eskat Qlidas® kiWelp&Eafethe face of a
devel oped in the face of a 10-nonth-old fengle (left)

i [ . Lt .t he .
S0t S0 KOG SO 780G BRCARTP 0Pkl BB e torie
FOR OARRYf:qNg OQUT THE | NVENTI ON Herei nafter, the
PriBgEieess 19y d mteekh(Ughth  be described nore in detail
with reference to the preferred enbodi nents. However,
it should be understood that the description proposed
herein is just a preferable exanple for the purpose of

BHESTSMODEQFORODARR YING OUETHEINVENTION the scope of
the invention. Exanple 1: Extraction of the

di -s a%&&f}ﬁger,ptﬂg gfégg+tgﬁ%e?5tl% %rrgltb% @8;;%@)?21 gg)?@ ﬁﬂ;leg%ll \g/ith reference

al veo avage ain
brqnchi al al veol ar | avage Lung taken froma health L
1 gievﬁgfaerraa & dﬁgﬁ%m‘%@@%ﬁ ihghend be wargtoad thaidhe description

sol ution, containing 5mM cal ci um chloride (CaC 2),
priposechberenig . jureepiefaralje rgample foarthd parposet ofaillustratoms only, not
tenperature by adm nistering about 0.6L. of a solution

iR t@1infinBe et of Usd iRderdionpr essure punp, fol | owed by
collecting a | avage that exudes fromthe

Example 1: Extraction of the di-saturated phospholipid fraction from Bronchial

alveolar lavage of pig
| (1) A method for obtaining a bronchial alveolar lavage
Lung taken from a healthy pig was lavaged by administering an osmotic saline
solution, containing SmM calcium chloride (CaCly,), into the lung. The lavaging was
carried out at a room temperature by administering about 0.6L. of a solution to one of
the lungs using a pressure pump, followed by collecting a lavage that exudes from the
lung. The lavaging was carried out with 15 L of a saline solution per lung. The

collected bronchial alveolar lavage was immediately transferred to an ice-water bath and
cooled down.

(2) A method for obtaining a precipitate of the surfactant from a bronchial
alveolar lavage using an aggregation phenomenon.

As the bronchial alveolar lavage including calcium ion (5 mM) was kept in an
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| ung. The lavaging was carried out with 15 L of a
sal ine solution per lung. The collected bronchi al

w@bawend@s3 | avage was i mmedi ately transferred tPCEHRR2006/000638

i ce-water bath and cool ed down. (2) A nethod for

obtaining a precipitate of the surfactant froma

bronchi al al veol ar | avage using an aggregation

phenonenon. As the bronchial alveolar |avage incl uding
calciumion (5 niM was kept in anice-water bath for 1
egtwatert bath fotnb hom, teprtbe P Ipegeinsdegins dg gggrgerteswithtthe lipids in
the lipids in the surfactant. This sol ution was spun

the aurfac@bt. i fMgesdE@PRReHimRn aHRRirl fugdRasdnentOR, Hanil, Republic

Korea) having a | ow accel eration spinning function.

. Lt for . .
3D S0 B AROELHOR e i R DN S5p convitea
for three distinctive layers after centrifugation. A
%‘nér% £ofp & tgHtes unden 6rﬁen%5f@$al derseaind50Qg. | sthenprecipitate forms
i nsol ubl e and/ or denatured proteins, and the |argest

dredIdistifdtiveNayend AtcIReihtafigzation.er Aanfhllansdimt bf ABBH 18fr contains
a top layer contains both the surfactant |ipids and

P A S ScLAR i SULAEAD LB g n i

j tat |l ected t t.h d ded t
z{g(gf : %pgll %ﬁg}%ﬁﬁf aggp Taélg{ g%ﬁaipg{;@gtr%]aq ?Prr %t%lgt ﬁpids gnd surfactant
di - sat ur at ed phosphqliﬁiq fraction. (3) Primary
prajeins svhashl are mequasedringhisgnventignf ollte wgemmediasé and top layers of the
distilled water was added to the m xture of the

precipiaer 868 icvRedidiopethenAfd tohstesddd RCtheNirgari@isbllvent extraction to
prepared in the previous step, and the then m xture

. ) ] : t (2:1 volunetric ratio)
g?égﬁ%gfo o?gﬁdgﬁggyrlrléﬁﬁlgnoﬁ\ﬁgs added to the sanple at
the s vol une, andlshaken at 30 C for 30 m nutes.
The Smrgnmgr%a@ﬂﬁw\f%ggr%pnw m nutes under a

centrifugal force of 1,000 g, and then the
A 2-fold volume of distilled water was added to the mixture of the surface-active

protein and the surfactant lipid prepared in the previous step, and the then mixture was
suspended. A mixed solvent (2:1 volumetric ratio) of chloroform and methanol was
added to the sample at the same volume, and shaken at 30 C for 30 minutes. The
sample was centrifuged for 15 minutes under a centrifugal force of 1,000 g, and then the
organic solvent layer was collected for the further isolation procedure.

(4) Extraction of the di-saturated phospholipid fraction using silica column
chromatography

A solvent was evaporated from the sample obtained by the primary organic
solvent extraction using a rotary vacuum evaporator (Eyela, Japan) and then the sample
was re-dissolved in chloroform. The sample was loaded into a column having a

diameter to height ratio of 1:5, filled with silica (Merck, 230-400 mesh). The silica
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organi ¢ solvent |ayer was collected for the further
i solation procedure. (4) Extraction of the

walreosmvusant ed phospholipid fraction using siliPEI/ERRWGI000638

chr omat ogr aphy A sol vent was evaporated fromthe

sanpl e obtained by the primary organic sol vent

extraction using a rotary vacuum evaporator (Eyel a,

Japan) and then the sanple was re-dissolved in

chloroform The sanple was | oaded into a col um havi ng
golgmarisasepretvenshed with pueet ¢hdoroform Beforfeithe application ef the sample onto
(Merck, 230-400 nesh). The silicacolum was pre-washed

Vet ddliRHA ETE BEOHO HOEHO1EREOT nd the safEBdd-stifvt PRoteihs M are soluble in
sanple onto the colum. To get rid of cholesterol and

Hﬂ:e 0 Mca% e\égeo%lg; 91‘1:1 nacbe{olﬁgt an S&dé{b Itc? db@alé g c%i-saturated

organic so venf Iy in a one and 1 n or

opt ai n.. saturate phospho |ds fra tian,
ngbﬂklp@%@@f%l ROVt Ve CHp 6 1 e fgIGingrorder. Afer
After the application of the sanple in chloroform

ther eppdishidero PO itlm sample anachderofpem: pune ehlotvifomo f-opure -acefone - pure
m xed sol vent of chl orof orm methanol (9:1 volunetric

tlelbta@drm a AThnigsll S B cRlorsBhAMRtmal B1 RaNRhetfiéd rdtio)- a mixed

volunetric ratio) and, a m xed sol vent

g&?&{tofoqr H)%flaﬂﬂ tRLET ? go llmeﬂjg flujocanrdat ﬁo}nn?gd solvent

nal vent € orga I'c SO

eblordin ook Briey (&8 B T —

col umm washed with the solvents of pure acetone and
pelventesolublo$usface-aatine profeinscnddrydofphdbic paptideatvend eluted in the early
phosphol i pi ds, which is required for the present

stap€ Bt ki@NcolWAs vRbrl tvittbnhe Roluden vasedSwitly @Y sotyehts£ 6T pure acetone
Each of the phospholipid components of the fractions

ﬂﬁ@ bl drbk B3 Q@ra@l?’ nTthCE? (s%’g.\q g@ Pﬁ(’)s?gglllplhg"%léﬁ lsrpequlred for

mat ogr aphy) usi ng
connerC|aII avallable from.Si

BRERE dnAntioRe viast pliade Vi tﬁ%ﬂﬁ%‘d@%é&% i giagh of the

wer e
phospholipid components of the fractions was identified using 2D-TLC (2-dimensional

thin film chromatography) using the standard lipids (commercially available from
Sigma) (Fig. 1). Main components of the extracted di-saturated phospholipids were
dipalmitoylphosphatidylcholine and dipalmitoylphosphatidylinositol.

(5) Post-treatment process of the extracted di-saturated phospholipid fraction

The final sample extracted from the column was passed through a 3-layer
Whatman Filterpaper No.1, and then the solvent was removed using a rotary vacuum
evaporator. Pure ethanol was added to the solvent-free sample, and then filtered using
a PVDF (polyvinylidene fluoride, 0.22 um pore-size, Millipore) filter. Ethanol was
evaporated again using an evaporator. Washing the sample with ethanol was carried

out 2 times. A trace amount of the remaining ethanol was removed using a freeze-drier.
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di pal m t oyl phosphati dyl chol i ne and
di pal m t oyl phosphatidylinositol. (5) Post-treatnent

wEe@ensw3Idf the extracted di-saturated phosphoPCPK#2006/000638

fraction The final sanple extracted fromthe colum

was passed through a 3-1ayer Whatman Fil terpaper No. |,
and then the solvent was renoved using a rotary vacuum
evaporator. Pure ethanol was added to the solvent-free
sanmple, and then filtered using a PVDF (polyvinylidene

f Aymrvidée forth @2therdipaeatad gleospMligidpabegtofedldie70 T in an air-tight
Et hanol was evaporated again using an evaporator.

with et hanol was carried out 2
&%e%ﬂ\t&p‘?ﬁgg@nﬁhmo@ DA% remai ni ng et hanol was
renoved usjng a freeze-drier. A povvder form of the
ample FAGHO ecdivsatirated phesphplipid fractipp fegan bronchial
air-ti ght storage container filled with nitrogen gas.
Bveolpt lav@ge offeattleact i on of the di-saturated
phosphol i pid fraction from bronchi al al veol ar | avage

of catrhk ehelliR dﬁﬁ@&’cgpfl{ ) i )%Eﬁ)?ﬁe& 3 Exdin 0;(15)1 V%Sr&%éa%QO obtain

in Exarrpl e 1 was repe ed obtain the satura

B BRI ByceBfinid gl "Er? 4 el uded foediar Gr3R. cxcent
giﬁggﬁﬁélﬁ nple 3; Method for obt a| ning the di-saturated

Vﬁsdlsﬂlé‘ét@?‘bﬁf%lm@m a lung tissue honogenate of
healthy pig (1) Primary honogeni zation of the ani mal
| ung Exsmplk 39dethod ffomobtainimgt the slisatesitehptaspiolipid fraction from a
heal thy pig was cut into a size of approxinately 2

GISAisSHB hof eﬁhte%ffhéalﬁﬁ%;?d osnotic-saline solution
contarning 3nM di val ent p05| tive ions (cal cium

chlori was ,added t i ced i eces, and then
homg&ﬂe})zrgaa%hpﬂloge%? |‘§%@1’B‘PL’.L’J1‘BQPQ SWonogeni zat i on
was carried out 6

0 g of a lung tissue taken from a healthy pig was cut into a size of

approximately 2 cmX2 cm. 700 ml of a cooled osmotic-saline solution containing

3mM divalent positive ions (calcium chloride) was added to the diced lung pieces, and
then homogenized with a metal-blade blander. Homogenization was carried out 6
times at a low rotational speed for 20 seconds each. During the homogenization, the
blander was often cooled using an ice-water bath so as to prevent temperature from
being increased. The lung tissues were cut at about a bean size without being
completely homogenized at an early stage.

(2) A method for removing serum from a primary homogenate without a loss of
surfactant lipids

The primary homogenate prepared thus was kept for 1 hour in an ice-water bath
to allow serum to easily exude from the homogenized tissue having a large surface area,

and simultaneously to allow the surfactant components to be aggregated in the presence
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times at a low rotational speed for 20 seconds each
Duri ng the honopgeni zati on, the blander was often

W@ ombeMsxsi Nng an i ce-water bath so as to prevePCT/KR2006/000638

tenperature from being increased. The lung tissues

were cut at about a bean size w thout being conpletely
honogeni zed at an early stage. (2) A nethod for

renmoving serum froma primry honogenate w thout a

| oss of surfactant |ipids The primary honogenate

of divaleatiions (ealitmm lraepme)r Tha dgmogenasm was &epteford heat,rand then
to all ow serumto easily exude fromthe honogeni zed
témmsfiged aati HgCa forangemmindsafdédr @acentTgdli fode INENSTUgY using a
to allow the surfactant conponents to be aggregated in

t he .presenceof .dival ent .ions. (calgiumion, 3 . The.
OTafes RS RupRedBhuot RpiahiE, RreBhn 4 ehliion, ftipine serum
at 4 Cfor 40 m nutes under a centrifugal force of

exasploy Pigsipigteand dloating nytendsomesmall beanasizes [0é thet lupg tissue that is
spinning function. A solution containg serum except a
potecdimpltietyehanogdnizedt flongs bedatisy & itdlodes thealid inbham) was removed
sizes of the lung tissue that is not conpletely
heamgaRirgeflioh! oat s because it includes the air in

them was renoved after centrifugation. (3) Secondary

honogeni zati on qf the lung tirssue and the S

or ect b1t SeBay thopesSaizatah, of, B Tang; Ui ged fhe grecipitation of the
75mM sodi um chl oride solution (a half concentration of
surbasfant pis| ut i on) cont ai ni ng 5nM di val ent positive

ion (calciumion) was added to the serumfree primry

| ung 506 snieoth MEYd 3ddinmactdodide Bolttien (4 Bslf@oMé@&dtration of a saline
m nut el y honogeni zed with a netal -bl ade bl ander. In

nut el amea b ,
EQhSodr GRS sﬁqmygﬁa@pﬂaﬁ@g}vﬁ Clkagrg;\sa&ghng tmehg@ b&ded to the

obtain easily nmultilane

function as a reservoir of . .
St frée primary Fung YiSsue ﬂomogenate, and then the tissue was minutely

homogenized with a metal-blade blander. In this procedure, a hypotonic solution was
employed to obtain easily multilamellar structures that have function as a reservoir of
the surfactant lipids existing inside Type II epidermal cells in alveoli. Homogenization
was carried out 6 to 8 times at a high rotational speed for 40 seconds each, and the
blander was often cooled using an ice-water bath so as to prevent temperature from
being increased during the homogenization procedure. The secondarily homogenized
sample was kept at 4 C for 1 hour to prevent the blood coagulation proteins from
being coagulated and at the same time, to allow the SP-A protein to aggregate with the
surfactant lipids in the presence of calcium ions. The sample was centrifuged at 4 C
for 40 minutes under a centrifugal force of 4,500g using a centrifuge having a
low-acceleration spinning function.  The sample forms two distinctive layers that are

clearly different in colors and textures after centrifugation. A supernatant of the
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the surfactant |ipids existing inside Type |
epidermal cells in alveoli. Honobgenization was carried

wWo@i06/091083 8 tines at a high rotational speed fPCT/ER2006/000638

seconds each, and the bl ander was often cool ed using

an ice-water bath so as to prevent tenperature from

bei ng i ncreased during the honogeni zati on procedure.

The secondarily honogeni zed sanpl e was kept at 4 C for

1 hour to prevent the blood coagul ation proteins from
besicitateo dayer avasdsepatedy takes shwsubjecteto e oagdndavsolvent extraction
SP-A protein to aggregate with the surfactant |ipids

pfoceth@re Boes ad Cacidnateaihe | dilghtueiied pHdiehSHIB. € AVB&rtain amount of the
centrifuged at 4 "C for 40 m nutes under a centrifuga

Fﬁ’lrf&c%atﬁf lliﬁlidé e %Ilé’?eidn thi& thé rl)togtio{nlu gaﬁrep ﬁ 'etﬂg acg%tlrigu%eo }ur?gs could be

ow accelerati on spi nni ng func

t di stipcti I t hat I ly diff [

eoeed anihersaliiesbien senta paR P YAGIR i onses added 10 the bottom
supernatant of theprecipitate |ayer was separately

{ayke rmgaind asdi spspended iaagaingand cheolcomrifugedt inathtei same manner as
procedure so as to fractionate the di-saturated

Ab2sibBO bb®iedS Thé réBFhe t@»ﬁ &R Bf the fprdoiffitatdwhPEdIRBed and combined
lipids integrated into the bottomlayer in the

S AR A, D e e Al g mcsion

bottom | ayer again and suspended it again, and then
QEICHPuged in the same manner as described above. The
reformed top |ayer of the precipitate was coll ected
and c éfbhA mezthad fon obtamingtie|dé-spnepeak e sphodipibiradtion and
then subject to the organic solvent extraction

pr ocedueenethdd oﬁ"th&@kb@@r})ft@(S)Qié‘é@iHéB ﬁlﬂEkilﬁ{ﬂ@il'&@st 1¢p&it&Fito obtain
phosphol i pid fraction The nmethod of the steps (3) to

5S35 BRI ol LR E R REREL °
' gens Exn'_ple,4_ A _rretho f or ﬁbtai ni ng
cthod for; gbtaining 2 giurated, ghospholipid fraction from a

lung tissue homogenate of healthy cattle

The method described in Example 3 was repeated to obtain the di-saturated
phospholipid fraction from a bronchial alveolar lavage of cattle, except that a cattle was
used instead of a pig.

Experimental example 1: Animal experiment

1-1. Induction of the exudation of the serum proteins in animal lung

Corn oil (commercially available from Sigma Co.) and a saline solution were
sterilized, respectively, using an autoclave. 500 wf (microliter) of the corn oil and
1500 1 of the saline solution were mixed, and then vortexed very vigorously to give a
homogeneous suspension. The suspension was intratracheally administered to the

lungs of grown-up Sprague-Dawley rats to induce the exudation of the serum proteins in

15



10

15

20

| ung tissue honogenate of healthy cattle The nethod
described in Exanple 3 was repeated to obtain the

walreosmvusant ed phospholipid fraction froma br oPChTKRR006/000638

al veol ar | avage of cattle, except that a cattle was

used instead of a pig. Experinental exanple 1: Aninal
experinment 1-1. Induction of the exudation of the
serumproteins in animal lung Corn oil (comercially
avai | abl e from Si gna Cb.? and a saline solution were
gheehung; z &y ordassipestufy &l placeks gffeetn oalt gl stoxile sdime napilution was
(mcroliter) of the corn oil and 1500 m of the saline

sotagtatioaliwadministaed to tretohitelalsor Lex@ds ¥idrapplighioalhk groups of
to give a honbgeneous suspension. The suspensi on was

LR GRld ﬁﬁm&m%/eﬁrtg?x? aﬂia Es@%&ﬁj: I&&ﬁtﬁe‘lﬁfe ('Ygxﬁgnc‘ C8.]c Lt?.r, ?ﬁgxbﬁp of Korea),

Spr ague- to 1 nduce t exudati on o

55 U D e 4 P52 o i

intratracheal |y adm nistered to the control rats. 2
wdedbe arpasimentyllaniealiveas killevk and thepungvas bavegadewish total 50 ml of a
anest heti zed usi ng an anesthetic Ketam ne (Yuhan Co.

kalthe, sohejoulgbortaiainganadalcidi @hldnide) fonovRgétat bichial alveolar lavage
eut hani zed usi ng carbon di oxi de gas. Lung was taken

Eachiag after the experinental animl was killed,
andact ﬁeh{’%}ng was | avaged with total 50 mM of a saline

sol uti.o cont.ai ni 3mM cal ciumchloride).to | I ect .
= br onehi A AOF L5 &R, He SRRSO Sriettigiongob Tierggym protein
of an effect on the suppression or reduction of the
supdatiop aad diercomponentiod thegmanpasiongpplielent of t he
conposition applied The exudation of the serum

pr ot eiThg ewadation df ¢iedsekiin PRdteidk Svas induded Boamastih gt same method
descri bed above, and then the conpositions containing

b&:Bka %@B%, af,@%4naf ?l?eog&hb&n‘flons containing the di-saturated phospholipid

fraction prepared in Examples 1 to 4 were administered intratracheally 1 week after the
induction of the serum protein exudation procedure. The lung extraction and bronchial
alveolar lavage from the experimental animals were carried out 1 week after the
compositions were administered intratracheally.

The composition applied to the rats to suppress or to reduce the exudation of the
serum proteins in lung was a concentration of 30 mg/ml of di-saturated phospholipids,
1.5 mM calcium chloride, 7.5 mM citrate (citrate trisodium salt) and 125 mM sodium
chloride, and pH of the solution was set to 6.0. The solution was vigorously vortexed
to form a homogeneous suspension before it was administered to the animal.

1-3. Analysis of the induction and suppression of the exudation of serum
proteins in the tested animals

(1) Preparation of the samples from each experimental animals
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fraction prepared in Exanples 1 to 4 were adm ni stered
intratracheally 1 week after the induction of the

W@ 2006/0918Dt ei n exudati on procedure. The | ung eRCT/E&R106/000638

and bronchi al al veolar |avage fromthe experinental
animals were carried out 1 week after the conpositions
were adm ni stered intratracheally. The conposition
applied to the rats to suppress or to reduce the
exudation of the serumproteins in lung was a
conceflhe drororhiab fal\@0lardavdgeo bbidined gram @held experimental animal group
phospholipids, 1.5 nmMcalciumchloride, 7.5 mMcitrate
[ [

(R EARREA 3P, M BEL0 s Ll WA Ig orladRog wing o

gaorously vortexed to form a honobgeneous
5%&5}%#%1%& loweageelergtion spipningsiuastian. ¢ @nina laysr phthe surfactant,
1-3. Analysis of the induction and suppression of the
egardgatedbm bt psesenen @rdivaentson (ealdiemtions) with SRt Aphvas dldected from
Preparati on of the sanples from each experinental

Lipitag, bix (i)tibﬁhdlﬁhteﬂj yg8l@foluasages satkiadod r(f?l@ludmg 3mM
eac experl men ani rra gr oup were centrifuged at

s_und forc
SR R ?.Wg ), GRS AR uP Gt e Oﬁﬁeﬁ‘é"tate was
functl on a | ayer, of the surfactant, aggregate
P‘#ﬁp@h@dp%g@%nc@ecwsmnmpevms Gentifpges wd@mheoﬁaylevﬁepﬁlfugal force to
SP-A, was collected fromthe precipitate.
fppr opelat ellyie Sratlihg prazkdure defcribed aboveewavteptatedhtwice to clean up
(i ncluding 3nM cal ci um chl ori de) was added to the

ol parkt A8inp RS kAhd 3818tidNd A REspnsiohRirtRd ﬁnéﬁeﬁrempltate was divided
suspended agai n. The suspension was centrifuged unde

ent.r i f ce forma
S A e 3 S T B S g s
to clean up the pellet using the sane solution. A
0esensi on of the final precipitate was divided into
I'm miniature centrifuge tubes, and the volunme of the
preci pinflagrel odaer B WatBdd@line (pH 7.4, 10mM Tris-HCI, 140 mM NaCl)
containing 10mM EDTA (ethylenediamineteteraacetic acid) was added to 200.¢ of the

surfactant precipitate described above, and the precipitate was then suspended in the
solution. An zwitter-ionic detergent CHAPS (Amresco, USA) was added to the
solution drop by drop with gentle shaking until the suspension was solubilized by
CHAPS. In order to solubilize the sample, a concentration of a 10. % (wW/v,
approximately 162 mM) CHAPS stock solution was employed and the final
concentration of CHAPS in the sample was about 65 mM.

(2) Analysis

1 ml of the samples were taken from each sample (2 ml) prepared in the
procedure described above, and applied to a chromatography column packed with
Sephacry S-400HR (1.5 cm><20 cm, Amersham Bioscience) resin to analyze the elution
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200/~ Im of 1OMM Tris buffered saline (pH 7.4, 100V
Tris-HO, 140 ni M NaCl) containing 10rM EDTA

w@ edobpyweedi am net et eraacetic acid) was added POI/RBQ006/000638

of the surfactant precipitate described above, and the

preci pitate was then suspended in the solution. An
zwitter-ionic detergent CHAPS (Anresco, USA) was added

to the solution drop by drop with gentle shaking until

t he suspension was sol ubilized by CHAPS. In order to
pafitarbi of| the proteissanylihe, size-cxotesiont chtonmogréply $@s Matriwdv out using
approximately 162 mM CHAPS stock sol ution was

ordiPpedPRitehachy. f Analis GafRe et hiatdr QBIubn Q'@d)ﬁl tHé dH®matography
sanpl e was about 65 nM (2] Analysis 1 nl of th

I e P
AL MRS R S R  d 5
%?)5[9 g&/l X col um packed with Sephacry S-400H

2ARS 9nd A raoN el ity v eyeb kg Agtum protens
the elutionpattern of the proteins. The size-excl usion
oehd arsmppgssaghicvelef tharproteths omtre ustengin@d aatspeactively, by comparing a
(Pharmacia). At this tinme, the buffer solution used in

ki2e (@R AR08 BEHKYcoNRIitkin@ SPaA aruAl AGndlbdl 8Twaidls oF 780 kDa with
nv '?’drl:‘fhs tggffer solution (pH 7.4) includi ngvg nM EDTA, awina

%zwfq—@? %Qalﬂ'ﬁ]ig Mquufﬁ]a%@ga}l%olegﬁ%g% 70 ktﬁ hﬁom a UV

serump 0 erns and a suppression | eve e pro €l ns

deter respectively, onparlng a_size
Vﬁwﬂ% 8P PF ‘gﬁ PRRtciRS gy F‘?WFEP 5o bt 2

mol ecul ar wei ght of 700 kDa with a size of a peak
cont ailrd. dignimbbenperimeniogsadtsa nol ecul ar wei ght of 70 kDa
froma UV absorption graph of the proteins eluted from

ﬁ 2 guf??“i(bifmhd 8@6h bif ¢he prbtein ckhtioNpafti@hs BRBRIdaBIYs obtained from the
group of the tested rats in which the exudation of the serum proteins was induced, the
samples of the rats in which exudation of serum proteins was suppressed by the
administration of the composition, the samples obtained from the rats into which only a
saline solution was administered, and the sample obtained from the untreated control
rats, the ratios of the protein peak sizes around a molecular weight of 700 kDa to the
protein peak sizes around a molecular weight of 70 kDa were calculated respectively.
The ratios of two peak sizes (quantity) obtained from the groups of rats were listed in

the following Table 1.

[Table 1]

Ratio of
Protein peak around 700 kDa/
Protein peak around 70 kDa
Serum protein exudation-induced group 0.8
1.1
1.4
Composition of Example 1 or 2 administrated 2.0
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Fromthe graph of the protein elution patterns of the
sanpl es obtained fromthe group of the tested rats in

wobkioshotobe exudati on of the serum protei ns wasPCTERRE@®d/000638

the sanples of the rats in which exudation of serum
protei ns was suppressed by the adm nistration of the
conposition, the sanples obtained fromthe rats into
which only a saline solution was adm ni stered, and the
sanpl e obtained fromthe untreated coptrol rats, _the
atios of the protein peak sizes aroupd a nol edidar
hei glomppkitiv®@fERample 3 tied pdmingstratedeak| si zes ar dutd a
mol ecul ar wei ght of 70 kDa were cal cu| at ed 1.9
respectively. The ratios of two peak Frzes (qQuUuajitTy)
pbt ai ned fromthe groups of rats were[tisted i:zﬂ'é{hc

LeH—e\vg Ag—Ftabte—t—fTFapl e Fomandt+he—obtai+ed

I esul t 1§ﬁ%}\‘,ﬁ?'fﬂﬁnlf1ﬁ@feﬁ;‘kﬂn€°igroiuf’ was discavered 4 hat

he conpositions containing the di-saturated 5.7

phosphol i Pootrélrgactp @mtrastediratpi N conpohent reduces,

extracted fromthe bronchial alveolar|lavage ang3from

t he | ung honopgenate of the healthy anfmat—the Fgrum
rotermexudatronr—n—thetested—r+ats—was+redvcett—A————
peak size of the proteins containing albumn as a

maj or protein was reduced by approxi mately 50 % when

t he compgingithhobiained deduiis shewrdn ithet Fahle dcHewds| diseonksed that the
one tinme, conpared to the results of the serumprotein
exmgaditions- comainmg thatdi-satbreadd phosplolisid feativntas sheagd component
in Table 1 represents a value calculated sinply from

i ' t1.0 . i, .
HRCEL ek@RANSR| it BrdEfisPRRESEX EME B from the g homgogenate of

he exudat.es.i.s highly |arger, than the cal cul at ed
1 e At S5 Pt G ualibh the Cesfigurats psipduspd A peak
preci pitate (volunme/ head) is generally obtained on .
size oA Hhe nipleinsicnatabiegalhimin a8 a/majos pratein age resepd by appreximately
obtai ned fromnnormal rats, but the anmount of
B0 €sivitichathe colnpasditi@tl was administered intratracheally only one time, compared

to the results of the serum protein exudation-induced rats. Such a reduced amount
showed iﬁ Table 1 represents a value calculated simply from the criterion set in the
size-exclusion chromatography. However, the actual reduced amount of the exudates is
highly larger than the calculated value shown in Table 1. The reason is that 2-3 ml of a
precipitate (volume/head) is generally obtained on average when the bronchial alveolar
lavage samples are obtained from normal rats, but the amount of precipitate obtained
from the serum protein exudation-induced rats were 3 to 5 times larger than that of the
normal rats although a quantity of the precipitate may be widely varied depending on
subjects. However, the amounts of the precipitates from the rats in which the serum
protein exudation were suppressed by the composition of the present invention were
almost the same or more than, at most, about 2 times those of the precipitates obtained
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fromthe serum protein exudation-induced rats were 3
to 5 tinmes larger than that of the normal rats

w@bdokoumbs a quantity of the precipitate may beP@I/B&2006/000638

vari ed dependi ng on subjects. However, the anmounts of

the precipitates fromthe rats in which the serum

protei n exudati on were suppressed by the conposition

of the present invention were al nost the sanme or nore

than, at npst, abqyt 2 tjmes those of the precjpitates
Sionithe GPRGM Fate cORE b 1truess shompm thatsthe j qompesitignoginthe present
that the conposition of the present invention

sivgniibn cagrifisantly digdeatdaa ttotahlamsmmotiof thé prdvépitates, when they were
preci pitates, when they were conpared to those

Qbinphieddo tiRBobtithed Ak HIMIRY Qr@h profs AN - USRI ats.  However,
rats. However, these values are not shown in here

' ' I b t . . .
HEALAEL Y L0 e AT 3oL i i e i
t ied by . th [ tal, factors such as the
gggea lbﬁ?él{tﬁ%@%gw? gl%t egr%%ﬁgqll ytl@fexpgqﬁu@ental factors such as
tissues, examner's dexterity, etc. Therefore, the
thed exgteriorent edmpenguree thencqmpliapicy of din@wissues, Exgminr’anidxterity, etc.
Table 1 did not exhibit the total anmount of the

Mheicfdr S the TrR@YCtRAL Yo IO WerhMEpro@dihsOsShowel WEETE. DhdPEaKe 1 did not
si zes containing SP-A and the peak sizes containing

. : . o ¢ ti )
RSP & 241 BRofiR, b r L PE kst Ay AT b8 P sSNen the pea
conposi tion t he present .inventiqQn (see of, Fig. . )
ﬁ(lﬁn?fogﬁlél%géiﬁ and therp GHACS 1SN RHRS) STTHRY a%bw@lqseaaue@ar protein
| evel s are very significant in its effect. Fromthe

thes irh¢tons Bovthe ddtdveamotints efathe fsownd proteins tedecadosyt thedealposition of
conposition of di-saturated phospholipids for

$hiP Prefsriti inderftion! @6 T BH Fid)e2(3Pr M8 RERLRUN iteighd theOfdund that the
was the one isolated fromthe bronchial alveolar

L REEIRLA LY AR Rer. the 0 saturated

Lung SR norasal e gl o ol B et 12 2L IS S csiion o
di-saturated phospholipids for suppressing or reducing the serum protein exudation
was the one isolated from the bronchial alveolar lavage of healthy animal. However,
the di-saturated phospholipid fraction obtained from the de-blooded lung tissue
homogenate also exhibited the almost same suppression level of the exudation of the
serum proteins in the results

Experimental example 2: Test on volunteers with atopic skin disease

2-1. Application of composition used in skin

(1) Composition

The di-saturated phospholipid fraction obtained from the pig lung
homogenization method exploiting an aggregation phenomenon of the surfactant by
divalent positive ion (calcium ion) and filtered through a PVDF (polyvinylidenefluoride,

0.2 tm pore-size, Millipore) filter having a pore size of 0.22 ¢m was used in the test.
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serumproteins in the results Experinental exanple 2 :
Test on volunteers with atopic skin disease 2-1.

wa\ppbiogwsd on of conposition used in skin (1) PCT/KR2006/000638

Conposition The di-saturated phospholipid fraction
obtained fromthe pig | ung honogeni zati on net hod
exploiting an aggregati on phenonenon of the surfactant
by dival ent positive ion (calciumion) and fi I tered

STEOHELD S R OB L0800 2 T g s

0.22 nm was used |.nth.e.test Thef(actlon was .
Phesphelipids egas gmulsifiedi in isomsmntie saliomand theneautoileded. A calcium
di - sat urat ed phospholipids was enulsified in

ichlorids Bwick Soluidibi,neciamd (tinar tisddiehadRstodk sohhitdnUid glycerol were
chl ori de stock sol uti on, acitrate (citrate trisodi um

%ﬁsbta)uto?}lélﬁﬁ %géé&gg??v :Fgc}gé G5 co Q?lg@il déglutlon was mixed under

aut ocl av ster conpaone

%{Si%lé‘%ﬁ{c cﬁ%ﬁdﬁfﬁ’%&%ﬂ a)l(god u 108f0 dll%sglg%rﬁlfgtc cglg;gl‘lcutrétg pLosp%ohmds 1.5

phosphol i pids, 1.5 nM of calciumions, 7.5 ni M of
&ir #f e cqleivm aipas.t 7i5 oaMurefs gitrate ateitrate Gisodium salt) and 10 %
(vol une/volunme ratio) glycerol to pH 6.0. dycerol was

adsiesieablultl #atioh ljrerdl @b pH 6@NC&Fidcrdli wis hddedi &E€10 % of the total
viscosity (or stickiness) to the solution so that the

@bn&ﬁ‘ér%ﬁ{ & oRROFRRA! t* R#)Id Sti getoeﬁll%' Jo)ﬁtl%ﬂrs%aﬁ’lap ﬁle d1 saturated

kin wt chanlc orc uriing the appllcat

PRRRBCLES oo Py G Ao Bk oth ol G {y)altf?éss? during the

used herelnafter &2) Appllcatlon The appllcatlon on
aRplicafign opathe iskin. oJihe pyixedcompgnentsisys Vigprouslyi vasteaed to form a
30 m) of the solution (described above) on every 2 cm
¥amogemwdous hespandiom gnd Kien vaedberaindftérhen

(2) Application

The application on skin was carried out by falling a drop (approximately 30 uf)
of the solution (described above) on every 2 cm X2 cm of the ailing skin area and then
by rubbing the solution very softly until it is absorbed corhpletely to the skin. It was
recommended that the solution be applied at least 2 times daily. It was also
recommended that cosmetics or soaps with strong scent, which may contain the
chemicals having an aromatic ring(s) be not used during the application period of the
composition.

2-2-1. Experiment results on primary volunteers (observation with the naked
eye)

The tésts on volunteers were carried on 15 skin sites of 8 volunteers (5 to 40

years old, average age of 33 years old, 4 males and 4 females) suffering from atopic skin
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by rubbing the solution very softly until it is
absorbed conpletely to the skin. It was recomended

W@ b@b/o9t0a3 sol uti on be applied at | east 2 ti nmesPCEKR006/000638

It was al so recomended that cosnetics or soaps with

strong scent, which may contain the chem cals having

an aromatic ring(s) be not used during the application
period of the conposition. 2-2-1. Experinent results

on prinarg vol unteers (observation with the naked eye)
Tlissasesst Sho applisetion ebths ceanmwsitianrdnettie skinlBasséarmed putefor a period
of 8 volunteers (5 to 40 years old, average age of 33

YED o dl deelds imivBichathe phriodmhe ditefibint@ bynBoth A& severity and the
at opi ¢ ski ndi seases. The application of the

%?Bm%fntehp(\%e sg[;hs&ll?ﬁit H:] hﬂ?ﬁag (f{gﬁr{d tﬁgt, gvgtén%fei’l% g@ri&? 5%1%% )?pplication,

of '2to erio rm ne

oth the seyerity and. the inprovenent of ski

%&ﬂi‘?ﬁqm ol e %%glcfsgmgswg%p Wer&umpﬁgvegng a@é}rﬁ thjtest volunteers to
the application, the synptons of the atopic skin
thesedertsheiat & diffirubivtedlistmgalsh thé bouralatiesof thelpmemtieer diseased skin
to the extent that it is difficult to distinguish the
hesandari es of the previous diseased skin area. It was
observed that skin crusts, fornmed since the skin:

exud atI?&lfl@BﬁseWeidgﬂaltt%iélﬁln&gﬁé,r}gglﬁéd) B.hgef ¥ isﬁingégzl?ﬁgg graeydsried due to

are not or med aga n surrace a

fter the, application of the conpositjon. In the case
3 Fhele Bt iesrS oty Tores ¥ @wkwewéacq Aot 3 days afer the
synpt om di sappeared so that the rimof the affected
gRrplicatipe f Bie compeisisionki n tiesesssel thowblinteets wigh the atopic erythema,
di stingui shed 1 week after the application of the

clepagitdomatisapbéarediso taniherrire df thwadffdcted skiaarels byvatopic skin disease
conpletely recovered 3.5 weeks (approxi mately 25 days)

bLA ndthse aﬁﬂhéﬁﬂ{ae\k}?g é&%tek tfer GRS of thd BEnRi€on. 1t was

of the patlent

confirmed that the wounds were completely recovered 3.5 weeks (approximately 25
days) after the application of the composition in the case of the patients having
complications of skin gangrene (skin ulcer) (see Fig. 3).

2-2-2. Experiment results on secondary volunteers (observation with the naked
eye)

Another tests on volunteers were carried on 27 volunteers (0.8 to 42 years old,
average age of 23.4 years old, 13 males and 14 females) suffering from atopic skin
diseases.

The application of the composition on the skin was carried out for a period of 2
to 5 weeks. The symptoms of the atopic skin diseases were improved in 25 volunteers
except 5 volunteers to the extent that it is difficult to distinguish the boundaries of the

originally diseased skin area. 2 patients who had a complication of atopic skin disease
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conpl i cations of skin gangrene (skin ulcer) (see Fig.
3). 2-2-2. Experinent results on secondary vol unteers

W@ owse9wai i on Wi th the naked eye) Anot her testBCDRER2006/000638

vol unteers were carried on 27 volunteers (0.8 to 42

years ol d, average age of 23.4 years old, 13 nales and

14 fermal es) suffering fromatopic skin diseases. The
application of the conposition on the skin was carried

out for a period of 2 to 5 weeks. The synptons of the
anhdpkeers kicne dymptme onvihe efacarpnd vied badk, 2&speativeht, edtd ot show the
except 5 volunteers to the extent that it is difficult

kRnéicaht NEpréenidne SOWRdabhatiodl I RRIGHEGE "Rhd Yhad a very thick
di seased skin area. 2 patients who had a conplication

i ' [ nd severe acne s tom on. t he .
PhhaRoR T SPRERRIeF BT 87 JonSH OB Tt b sutferings
ahgn%£icapt i.mprovenent of the condition. 3 volunteers =

Qvehthe 3 lglétrl?lpfwe&@nb%frth? skingpndition fudng the perigd of the application.
consequence of the very long atopic skin diseases
s 3fdugof A yobinteseiwhdse syhipidrhs weper deatyeiniprofed el tokientreated with
condition during the period of the application. 3 out

ah ARibYEEHI GRSt RFReSHEPsPIBa R 6f ‘ﬂﬁee@éﬂl?oéiﬁm{ B¥&fhse a skin
had to be treated with an anti bacterial ointnent

' e | i Lon of the conposition.because
B o RBR S84 iR et G SR ERestormE eSS R, R gpemsetves.
overcone the infection for thensel ves. The photographs )
dhevahatperanbs shewingsthe resulis of ithey skip andition impisvementesre shown in
are shown in Figs 4 to 7. | NDUSTRI AL APPLI CABI LI TY As
diessct iobkd above, the conposition containing the
di - saturat ed phospholipids, the present invention has
a significant effect in treating or relieving the
synpt ons of

INDUSTRIAL APPLICABILITY

As described above, the composition containing the di-saturated phospholipids, .
the present invention has a significant effect in treating or relieving the symptoms of

atopic diseases, etc. caused by the exudation of the serum proteins in skin and mucosa.
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atopi c di seases, etc. caused by the exudation of the
serum proteins in skin and nucosa. What is clained is:
wa20060g0Bposi tion for treating and relieving tPEI/KR2006/000638

di seases showi ng the exudation of the serum proteins,
cont ai ni ng the di-saturated phospholipids as effective
conponents. 2 The conposition according to claiml,
wherein the di-saturated phospholipids are extracted
fromanimals. 3. The conposition according to claim1,
Whleat és elamad ifli - sat ur at ed phosphol i pi ds are extracted
fromcattle and pig. 4. The conposition according to
claim2 or 3, wherein the di-saturated phospholi pids
are extracted from bronchi al alveol ar | avage or |ung

tissu q. ho Mg %%{p%mug \%ﬂ etr&ﬁﬁ'i@o %1]1& J&Qe\fi\?gi ?%d 'edg,s%aéeg ﬁﬂ)\(mng the

one of clains er el I -sa

ol '6‘? oI prgdgﬁ rf}%};mg' %&L)Fin%}%tg ﬁgquhat | d &Qﬂlsl i(?lipids as effective

constituents. 6. The conposition accordlng to claim1,
compprantEonpri si ng cal ciumions and the organic
aci d(s) containing carboxyl group(s). 7. The
conposition according to claim®6, further conprising
glycerol .8. A conposition for treating skin diseases,
conpr hsi ng ffae 08 Qi | %ogﬁ% ntgd ciarﬂmCllal %élréln théA di-saturated
cosnetlc conposi t on co the ¢

inclaiml1. 10. The conp05|t|on accordlng to

Iﬁng“Qf%WQﬁqp?ﬂgmH}m%%?ﬁrated phosphol i pi ds are

present at a concentration of 1 to 700 ng/m . 11. The
conmposition according to claim1, wherein the diseases
rel evant to

3. The composition according to claim 1, wherein the di-saturated

phospholipids are extracted from cattle and pig.

4. The composition according to claim 2 or 3, wherein the di-saturated

phospholipids are extracted from bronchial alveolar lavage or lung tissue homogenate.

5. The composition according to any one of claims 1 to 3, wherein the

di-saturated phospholipids are dipalmitoylphosphatidylcholine and/or

dipalmitoylphosphatidylinositol as major constituents.

6. The composition according to claim 1, further comprising calcium ions

and the organic acid(s) containing carboxyl group(s).

7. The composition according to claim 6, further comprising glycerol.
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the exudation of the serumproteins are selected from

the group consisting of atopic dermatitis, atopic
we@eweng03xki n pruritus, atopic nasitis, atopi CPET/KR@G#00638

or erythroderma, contact dermatitis, asthma, and

chroni c obstructive pul nonary di sease.

8. A composition for treating skin diseases, comprising the composition

defined in claim 1.

5 9. A cosmetic composition comprising the composition defined in claim 1.

10. The composition according to claim 1, wherein the di-saturated

phospholipids are present at a concentration of 1 to 700 mg/ml.

10 11. The composition according to claim 1, wherein the diseases relevant to
the exudation of the serum proteins are selected from the group consisting of atopic
dermatitis, atopic eczema, skin pruritus, atopic nasitis, atopic erythema or erythroderma,

contact dermatitis, asthma, and chronic obstructive pulmonary disease.
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