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WO 2006/091033 PCT/KR2006/000638 COMPOSITION FOR

WRBEDVWESING THE EXUDATION OF SERUM PROTEINS TECHKEREZA$/006638

FIELD The present invention relates to a composition for reducing the
exudation of the 5 serum proteins, and more specifically to a composition

for improving the conditions such as atopic dermatitis, atopic eczema,

skin pruritus, atopic nasitis (rhinitis), atopic erythema or erythroderma,
coOEG QRTINS @8t A} COONC T B KE R ATIS Ry SHREAIS RETFINS
by reducing the exudation of the serum proteins in skin and mucosa. 10
BACKGROUND ART For the purpose of the academic understanding of
atopic diseases and the improvement and the treatment of their

syibidHd iddid Are many attempts by researchers to understand the
immunoregulatory mechanisms in a living body or the cell signaling
mechahisnpsessi theentiothodgesriployineptiseinmethapdsmsgatbngwitititheof the
15 development of immunology and cytology. On the other hand, some
studieghEvesheeh Yo gren bredorie reswapekitirs thoelucidatenthéeatpseistions
of the diseases on the changes with the development of modern
BigiliZatisarih de18 e chaRtfe ST et Bt HEWHpb StirRiton poliatEhtEITheatopic
common fact found in the studies on the atopic diseases in these various
ARG GE RREPIRE et ot BLEGE Pt SKRYBE Mbeagdive pulmonary
patients with atopic diseases, regardless of the understanding that the

AR diSe XS DFH FeeCHGEER 19 TresSHim BROM darkdagafgucosa.
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 .1 WO 2006/091033 PCT/KR2006/000638 atopic diseases or the
2ctdatiorrof e setum proteins in the skin or mucosa triggers the

For the purpose of the academic understanding of atopic discases and the

improvement and the treatment of their symptoms, there are many attempts by
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researchers (o understand the immunoregulatory mechanisms in a living body or the cell
signaling mechamsms 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 t0
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, fegaxdless of the understanding that the atopic diseases would be caused by the
immunclogical 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

atopic diseases. It is known that the exudation of the serum proteins in

W(S)uter Ski&;?r mucosa are observed mainly using serum albumin as a

20010/091 . : PCT/RRI006/000638
marker protein. It has been known that an 5 exudation levelof Sefum

albumin in the skin diseases is closely correlated with the severity of the
diseases. Hypoalbuminemia in the blood is induced as the serum proteins
severely exuded from the skin (Worm et al., 1981. Br. J. Dermatol. 104:
389-396, and \W m.an zROSS#QIQé 1980. J. _Itnyest. [ erq%atol, 75: 30213051). "
atients are sUffering from allergic Asthma and ikt TR VEIBpEYH risgsts the
Symp ?ms such as intestinal 10 lymphangiectasia that resulted by severe

os%io %f’é‘ﬁ%%‘m through the inner wall of the intestines (Esenberh, 1976.

. : - . hild | f albumin b
Ann Aﬂel%lqn&d(%% 1?}1%% tl?fg %)(UH;:'} c1:(‘;;1115 gfqgg ae{hl%?ll?%%%%ﬁ%%{s})\%mé‘% si'clirrrl] Qr fglg: .sa are

severe s ases makes them retar ranamoyv,

B LaRedial e 2a3:280)nA09JS %L%%‘ECP%%%““?%VA’&%S%QQ ri{%u%n%at an

acrocyanosis along” with the lymphangiectasi apulong et al, 1996.

&Qﬂ@%ﬁ@%@%h@%ﬁ%lmg%}%S%QIHWQ%%QQ g etl*}a&ﬁ‘pcgted with the

exudation level of albumin in diseased skin area is closely ‘related to the

sexety gf the groagitonsieyenin ie.caseiR’ AIORIG ae2ema:ang RO corum
dermatitis (David at al., 1990. Br. J. Dermatol. 122: 485-489; and Wijs ef<

Slotlind Qderdnt Lo Migrocise . (lini EXpwi0n,123:204)0 44 Was repeyted. that 1 oa.

the exudation of albumin-including serum proteins was 20 found even in

sputef dhe wakeniserERing frem sympiemsahasihma and:eRioNiGtents are
obstructive pulmonary disease (Schoonbrood et al. 1994. Am. J. Respir.

LrerGarerMeciidbl: 1548n1 5271 ane:ANdRRSIR-E1 PSiss L 98B LABE MR stinal
Actions Suppl. 23: 239-260), and it was also reported that the exudation

lohalbupiscostUsnitioarsigavefe 200 Q2000488 %833eh the inner wall of the
PCT/KR2006/000638 eosinophilia in the case of chronic cough (Pizzichini
ietaatind OQ%Clank Re8piradn. Allergy, 36: 342-350). In case of children, the loss of
albumin by 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 Immunel. 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. Microcire. Clin. Exp. 10: 193-204).
[t 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 1t was also reporied that the exudation of albumin occurs without a sign of
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WOHEMIRKIS including materials such as methyl sali.cylate, pfi

6:323-330). The exudation of the serum proteins is induced by the
ShoRas s
oil, benzalkonium, etc. (Patrick et al. 5 1985. Toxicol. Appl. Phannacol.
81: 476-490); and toluene, m-xylene, cyclohexane, etc. (lyadomi or al.,
1998. Ind. Health 36:40-51). 2,4-dinitrofluorobenzne is used in the animal
models to conduct a skin irritation study, and also induces the exudation
wisthepls&rum phetasirss (Nakumisacevah, Booriciboxidat P, Can. Respir. T,
29:200-207). It was reported that all organic solvent materials do not
Gridiice e exudation of the serum proteins, and 10 the exudation levels
are also varied according to the structure of chemicals. The exudation of
the seflit PrOMEHRNE AR STHETCRIP I h & CHERTRBID N EIfg rdrakYéncluding
rings, but nearly affected by organic. solvents such as acetone. Keepin
Hntemela THel AsdstoYiciEEseBISO S1RIEA B RBEHK B TRE Giedtefti gcf*f al
food habits (Weiland et al., 1999. Lancet 353:2040-2041; von Mutis et al.,
1§68 Tpsiteet r5'3B13882:868! dhtb tRNEreilresoa* Higrggyclobexans, ete.
56:425-428), the researchers have paid attention to the changes of the, .
@B?ﬁ%ﬁé‘ﬁt%iaﬁg e 'BOntesH Bt fiBid Hdested DR HHEOLRIRERith thed ™ the
advent of 1970s, a few of researchers have foynd that.the i[[’gbalané:ﬁm%fo £ the

B B T e T T
unsaturated fatty acid and fr il which are main ¢ 1ents. of
FEGBAEC I, WIS L 20 RS or ot e pic cheipared
nlike other tissues and argans, thereg are varic hosphoalipids having a
Bk R BN B S SEr o ol AL e S r PRl PO, and

ncluding human,.and the surfactant present on.the surface of lung have, -
R BHITIAT 4 Ve Mot ContEntor 3 W B006Ib0TELg - 0 HORHUBS: T

iR 2008/000038, é?}%’i‘%‘%%&%ﬁ&@&?gy F0QNDSRR Bl NR%08E Bngs,

o1 O
?(nOWFI %-hatt € component

but nearly affected by organic solvents such ag acetone.
ic diseases are caused by reason of the westernized
food habits (Weiland ef 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 m 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 inciuding human, and the

surfactant present on the surface of lung have, in particular, a very high content of
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functions to reduce a surface tension in lungs. The reduction of the
wsurfagestesision by the surfactant on the surface of lung canrbex¥ad® /000638
easy to breathe when air is inhaled into the lungs, and prevents alveolar
walls from being attached to each other or their 5 structure from being
collapsed when exhaled out. The lipid component of the surfactant is
composed of about 90 % of phospholipid (about 70 % of the phospholipid
isigiisatorasadsphasphalinid), apprabout 10:% ofReulgbial (@amalrityfponent
the neutral fat is cholesterol) (Reviews: Jon Goerke 1998. Biochem.
Bioptiynsictacdides 1-85% anslol eidhuizen etatedl88n BiaghinBieRYSon by
Acta. 90-108). 10 One of the scientific results that should be further
chasidérehimnadditioniicethelufactarpscdestyihed abigvels apathwayiforled into
synthesizing the surfactant lipids in the lungs. One point is that most
¢holesterolapre sentem theveumawhlingfissupghedafterndihedlead. other or their
Cholesterol synthesized in the bung accounts for only about | %, and the
resteofre Hotestéroh s houlepbel supptieekfraimi thetblodth¢Hass anrghponent of the
Longmore, 1979. Biochim. 15 Biophys. Acta 573:166-174). It has been
kndntathids phospkalipiddedristitutiigphesitobif théxdurfadterit «f theplungholipid
are synthesized in and secreted from Type |l epithelial cells, but most of
thal fatpatsd eovisteliig) thedoHosphoIids ramersLifiplie cutiomitV/eDhe(vewral fat
low density lipoprotein) in the blood (Rama et al., 1997. J. Clan. Invest.
Goclgonerg2 IR ey (donfataemie prdtdinBA)ieon Sofithe rajor IOISIASY; and
resent in the surfactant 20 in lung that has been studied for the last 30
SatEvTRR S plal BPStehPrsynEierizad/ittaablt K¥oreted from Type II
epithelial cells present in the alveoli, and also found in a surface of the
small iftBsthetEddeashamrlie Bredowkabs, s msidoshiwsighior to the
pproximately 700 kDa (measured by a gel-filtration assay), and its 18
%%%r?ééﬁﬁﬁﬁé?%%@ %G?@M@B@qu}%ﬁ?@%?@msmé%ﬁlﬁaw eglungs.

S B TR R S L Tk Dot o e orod o e oo
Cholesterol synthesized in the lung accounts 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
Jow 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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waRepeear function. It has been known that the protein hd$-V&Figfgo/000638

biological functions, but they may be mainly categorized into two groups.
The first is an immunological function in which SP-A protects the lungs by
binding to bacteria or 5 viruses, as well as a house dust mite, anther dust,
etc. which enter the lungs while breathing in. The second function is

taddirtg pag ammiaintainiedethe hvhidostasigohtire suifactankiniupg @inbaving
and Wright 1998. Biochim. Biophys. Acta. 1408: 241-263; Haagsman,
BiochimliBidphyisoctd, 14082642771 Chotiche&PWiighthZ00arigymbiological
Rev. Physiol. 63:521-524; and Haagsman and Diernel, 2001 Compar.
Biotlem. Ritydiel. 1a109:M911 08)e BISEE OSYREQFOMVENIHOKst is an
Accordingly, the present invention is designed to solve the problems of the
priornatogad fheebeorénitidish SBidctodidmspilsdntinbentiofing probiséega or
composition for 15 treating and/or relieving the diseases relevant to the
Exuation vFthesseripHsprotsingith ender tdwbcomphsitihenihobe dljest while
the present invention provides a composition for treating or relieving
BriesbisiesPeleVhnfesonkblanciipatis i rafh Uprotaldn i fhgihgmeostasis of te
di-saturated phospholipids as effective components. The di-saturated
PROSHHG iBiderss é)ﬁélﬁr@s%ﬁ’t’ﬁﬁ}énkﬁ%~a%%@f@raﬁﬂ@pa&%ra%% HYfrond 1-263;
animals, more preferably from cattle and pig, and the most preferably from
ﬁ?éﬁ%?&n@%%hgﬁfe%@?ﬁ{é%a‘éé‘%r ek |a§@9%%§u€rﬁ5‘fhoﬁge\%{%§?» ALY, e
di-saturated phospholipids of the present invention are preferably .
%?aaﬁhﬁawpﬁ%é atidy RHolBesTaior tparitoy tehbspmatdy nddier { msio
WO éoo 91033 PCT/KR2006/000635 Also, the composition of the

b?r%'s i %ntion preferably further includes calcium ions and an organic
acid containing carboxyl group(s), and the organic acid

DESCLOSU% OF INVENTION

Accordingly, the present invention is designed fo solve ike problems o
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.

LN
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including carboxyl group(s) preferably includes, but is not limited to,

woneiabelizable organic acid, for example lactic acid, succimciagkbofurpakss

acid or citric acid. In 5 addition, the composition of the present invention
further may include additives, for example glycerol, if necessary. In the
composition of the present invention, the di-saturated phospholipids are
‘preferably present at a concentration of | to 700 mg/ml. The

aforementjoned conseniation rkagsrisdiie imastiprefereksincaithier includes
di-saturated phospholipids exhibits a poor therapeutic or relaxation effect
calcueoneentiadian ofdah: mgidardesscandbs:diffipotite benb et beganiseacid
a high viscosity of a suspension makes its homogenization impossible at
iachoice nration 0fA00 Mma/reabin drelAlsy, the presetitifteéntiometabolizable
provides a composition for treating skin diseases, containing the
ccampositibniof theuprésdattinventioncAilso thedrésentdrvedtioncitrip acid. In
r--""---- provides a cosmetic composition containing the composition of the
gorisent inveotiormsieT hé derpmsproteivestondticheretate ddibelasegivhtire for
present invention includes, but is not limited to, diseases selected from
ethengiougcensistingafstapic dermhatitispnztoipienecf ehta psikienpruritergion, the
atopic nasitis, atopic erythema or erythroderma, contact dermatitis,
dastmetcdmdcinfonipi dbeteutifreapbimisneny zbtccdierairmaitarothietprédéme/ml.
invention will be described in detail. 20 In the present invention, on the
BasrareaanéoarspROUSBELEY HAE e ShnTers! SYisTptsih SHiet ks séniprated
proteins exude from skin or mucosa because a function of an ,
reqatinss epiieia R A e IRRe AT0ir exelien vEsht kel s eati e g |
fatty acid and trans oil, a novel animal model was employed. It was found
THEATLWhESSHIh & SHIRIIEP B bP60E/08 THER BEFIRR2 GowIR508S8 makes

plant-extracted oll is intratracheally introduced into rat lung, the animal
IS gRgation impossible at a concentration of 700 mg/ml or more.

Alsc, the present invention provides a composition for treating skin diseases.
containing the composit
provides a cosmetic composition cont;ining the compaosition 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, ete.

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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exudation of the serum proteins in the lung. It is also found that the

weymgptomoes the exudation of the serum proteins can be redueee®fvos/o00638
suppressed. by the intratracheal administration of the stable
biocomponents - a composition invented here - that are 5 completely
metabolized in vivo. And, it is also found that the composition, containing
the di-saturated phospholipids isolated from animal's lung, a certain

qoneenitation ofl Galghumiens.and,arganicAGid WhIch LOMAINSA8) showed the
carboxyl group(s), act successfully on the affected skin area of patients

withithiatabisediseas esotinthR RReSaRE INVeRtiQR.ithas *&%ﬁﬁﬁ‘@@%&tﬁhﬁﬁ Af the
unigue sedimentary layer 10 containing an ideal combination of the

dixsdtticated phosphelipitisids fosmedavhgndhe «oR QIRINYS the intratracheal
aggregated in the presences of divalent cations and there spun in

bronciiakddve ofatiavagt: diddoghamagenate.aifhehaakhyAumal Thet are
present invention includes a method including the steps eliminating the

sarfabtait protéinizdéspesially Aatganic Selvenas oHablarotgins R B @it ning
SP-C) and hydrophobic peptides 15 which may induce immune responses
ifchdimatwrekidebtepblointiunsaturatecnphdspielipits QRS concentration of
sedimentary layer, and then obtaining an ideal combination of the

aflsatr stetipH o pholipid drabiidneoesdsting indbatinaningl kngusingly on
basis of the findings that the SP-A protein exhibits a strong non-specific
Hycrdpriehikinmeactiantinmtheidbdentenaf disalent cations, a certain
concentration of calcium ions is required 20 when a composition
contaitthdth&'arsatiatetophdsphelipichfréctidntisiappliedito skdimeritary layer
mucosa of the patients with an atopic disease to suppress or to reduce the
ERIEAh o the! Serabinpisteishastiveniuasitobrgenitratids faviag (e)en the:
carboxyl group(s) which can be metabolized in cell, for example citrate or
%ﬁﬁ"c HEFHre futHRerStide d e th@r B ewEs 200608108 3ations and then spun in
}E’CT/KI32qo_6/QOQ638 composition to prevent the di-saturated
ﬁﬁag}b‘ﬁpr}’agiPﬁbh%\ﬁgﬁ@ra gutEgaspae of the healthy animal. The present

invention includes a method including the steps eliminating 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 laver, 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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W&%%;@g%gcentration of calcium ions. BRIEF DESCRIPTIQ_L\&%ER‘%—(;@GOWS

DRAWINGS 5 These and other features, aspects, and advantages of
preferred embodiments of the present invention will be more fully
described in the following detailed description, taken accompanying
drawings. In the drawings: Fig. | is a diagram showing that total lipids

obtained from animal lung are visualized using TLC. 10 In Fig. 1, the *
R oo S bt CERAELe priSSBRONpP raCHOEg, BREred by o
chromatographic di m showing the results of the protein elution

S
coeriain concentralion ol calcium 1ons, .
pa{flern rom each column ghromatography work after the exudation of the

serum proteins is induced in rat lung and then suppressed by a
composition. In Fig. 2, Diagram | shows that the pulmonary protein profile

gg@}a%ﬂﬂﬁﬁ@ W%ﬁﬁﬁ% q}vﬁgﬁge serum proteins was induced by
administrating saline-emuisiii to the rat lung, Diagram 2

h Y i . ] % iy rred embodimen
shows fe.PullieRialy IRIEN RIOIR Altey IBe.TROVIONUAR crbadiments of

administered into the rat e exu 0 efum proteins was

induced, praviousiv, and.Riadran 3 shows e pul %%%Ag (OIGINPTRMIIS:  son,

from a control rat. "A" indicates a peak of the proteins containing an SP-A

{ﬁ@g@@mﬂﬁ{yﬁggrﬁgﬁg&@ rqglg@ﬁ@gmght), and "B" indicates a peak of

the proteins containing serum albumin (@pproximately 70 kDa). A level of

the suppression Qrieductianahthenexudatianef 1he,SRIMBIOIRINSWAS are
assessed by comparing the sizes of two peaks, A and B. Fig. 3is a

phetograpk,showing the results after the composition was applied to 8
WO 2006/091.033 PCT/KR2006/000638 the atopic skin diseases (2 to 4

weeks) Fhe lefts partseidhephotagraphisheudie sepgitapietiheiskin
before the application of the composition. The right parts of the

Fig. 2 is a chromatographic diagram showing the results of the protein 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 | 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 -peak 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



(2]

10

15

20

photograph show the results after the application of the composition. The
wpphoations;of the composition was carried out for the period@fwidR:4v6/000638
weeks, the top of the 5 photograph shows a. patient suffering from atopic
eczema, the second photograph from the top shows a patient suffering

from atopic dermatitis including skin ulcer, the third photograph from the

top shows a patient suffering from atopic erythema, and the bottom of the
phoiagraph ier ing frog iC titis. Eig. 4 Is '
Phooar e Ehom e e rout berarbiaf e s SO AUgofg show ne

aem@ﬂoﬁr@mer%ltbghﬁxv&pQgﬁgggaeb%ﬁhgwﬁg%ﬁ%ﬂ)f a@H'eig%t#a%gAs of the

the composition to an atopic skin disease developed in the bac

Enreaselgi %’ﬁlﬁlﬁtﬁ@fQStﬁtQQﬁMﬁ@@%jﬁéﬁ%qft% COmRRsItN t%ﬁ%%qzﬁleication

atopic skin disease for 4 weeks (right). Fig. 5 is a photograph showin
resulbbeforp@iienihecompraition wasmapRlied: ThesgrasYLSiows wp of the

photographs taken before application of the composition 15 to an atopic

skin termatiteyinclyding skifteterr rdavelopedinamnopliteal ;e9ion, ALIRe: from

knee of a 6-year-old female (left) and after the application of the

compasithorwtoatipeti@topiciakin dermatitisd d BweeksH(igh e Kign Sl the third
photograph showing the result before/after the composition was applied.

Tifesegreshilfrshoths phetographsiakentefaserthe application-ofthed2Q: bottonm

composition to a common atopic skin disease developed in a popliteal

regibm widtheknkeolofa 1 6ayiearoltfemalefeiand-aiientbe application of
the composition to the atopic skin disease for 3 weeks (right). Fig. 7 is a

photogrBish $howinphtiesreshilthefdre/after+heicompesition was3Wton was
2006/091033 PCT/KR2006/000638 applied. These result shows
phivlégtaphEhrekerebeforbithe applicatiphsofitien coatpesitien @@iation of the
early-stage atopic skin disease developed in the face of a

composition to an atopic skin disease developed in the back of a 6-year-old female (left)
and afier application of the composition to the atopic skin disease for 4 weeks (right).

Fig. 5 is a photograph showing the result before/afier 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/afier the composition was
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10-month-old female (left) and after the application of the composition to
e Atspitt 98kin disease for 3 weeks (right). BEST MODES FE&R/KR2006/000638
CARRYING OUT THE INVENTION Hereinafter, the present invention will
be described more in detail with reference to the preferred embodiments.
However, it should be understood that the description proposed herein is
just a preferable example for the purpose of illustrations only, not 10
intgmefed. to lrhisthecsebpehohthepinventiohs ExpeINEfolXURACIGR IS, of the
di-saturated phospholipid fraction from Bronchial alveolar lavage of pig (I)
A snepdifor obtainingudybregichisdatyeddar laage LURGIten floM@ face of a
healthy pig was lavaged by administering an osmotic saline 15 solution,
cortaivainig-5ii Neralei vl hiotidE<CAE 1)y lintoitheolliig. dheplavaging Was atopic
carried out at a room temperature by administering about 0.6L. of a
sclitichsesssrierof wbrksurightuising 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 |mmed|atel transferred to an ice-water bath and 20 cooled down. (2)

s ¥5Rike : He IS5 YfalstEaMNrom a bronchial
alveolar Iavage using an aggregatlon phenomenon. As the bronchial
alveolar 5sgali#e GaiRy caldrnidm (Bihhe) desesikeptioraim dOAW@ith reference
2006/091033 PCT /KR2006/000638 ice-water bath for | hour, then the
SB- R REATH Bh GOt e g R ¥t thehnpidPinusdersanfhhant hT lisscription
solution was spun in a centrlfuge (Component-R, Hanil, Republic of

%?éﬁsﬁ"a HE oW eaTaRBIF S ToindfoPt PRt Sl ifisiravess only, not

centrif _
mten(ye% te limit the scope of the invention.

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

alveolar lavage of nig

(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 (CaClz), 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

10
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at 4 'C for 35 minutes under a centrifugal force of 4,500g. The precipitate

wiosms,ahree distinctive layers after centrifugation. A small gmautf 8s063s

bottom layer contains cells and insoluble and/or denatured proteins, and
the largest amount of an intermediate layer and a small amount of a top
layer contains both the surfactant lipids and surfactant proteins which are
required in this invention, The intermediate and top layers of the

@59%@%&%? ?I%%Qh%g@f)%(?)ﬁ%eﬁ%%%(}% g&%z%%gi?éi%ﬁgl\{%;}ipids in

extraction to 10 obtain a di-saturate osphalipid fractio ) Primar

organiz.selventextraglionAqsfoldyaiume el distiled water was addeddo, .

the mixture of the surface-active’ protein and the surfactant lipid prepare

NFthe oK YJ&HﬁFsﬁeEv@Q&élk?aEhﬁﬂs hee wasisUsPRRASd AYMINEd centrifuged
u

solvent (2:1 volumetric ratio) of chloroform and methanol was 15 added to

the;sample asthe sameyaline .andRhakenat3q Sigr 39[15@55%@@%&3&%

sample was centrifuged for 15 minuteS under a centrifugal force of

0,209 JE%%E‘t(‘%eiélgé%aﬁt%rsé’e?{tﬁg&é%%iS5.W % %%gﬁg%%%ﬁ{&?‘% BUBer SQIAl0N, 1

procedure. traction of t I-saturate pid fraction using

§Qifsa339'kﬂmusfa@m%&omﬂl};&gl&agy%ﬂgs%ﬁ&g@&%&%&%%fm&%ame&m.e

sample obtained by the primary organic” solvent extraction using a rotary

VAGUUTY SVARATalns LGV 2 1aRan) andihendhe sammie Nas SerdissolNad. .t

in chloroform. The sample was [oaded into a column having a diameter to

beightyatoof d>rdiledavithsilica (esck, 23Q-4RQ-mashd Jhe:slicaeld of te
WO 2006/091033 PCT/KR2006/000638 column was pre-washed with

prgshierofarmonetore theapplication ke sample,onte: thevealumi.ditn o
get rid of cholesterol and the surface-active proteins that are soluble in

he.prdanissseientrespeqially sRagstone and in order to obtain a
di-saturated

{3) Primary organic solvent extraction

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
orgamnic 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

11
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phospholipids fraction, the solvent systems were employed in the

wdallawingserder. After 5 the application of the sample in chlofofERa¢ErEs3s

chloroform - pure acetone - pure chloroform - a mixed solvent of
chloroform:methanol (9:1 volumetric ratio)- a mixed solvent of chloroform:
methanol (4:1 volumetric ratio) and, a mixed solvent chloroform:
methanol: water (8:6:1 volumetric ratio) as a final solvent. The organic

saluentsglphissurtaceiachve praipinsandibydmphelicapeptidasavasple onto
eluted in the early 10 stage of the column work when the column washed

withdhensolvenig elipirenakeiane aadehpyiefebloarafosp; ardsadimetionddible in
di-saturated phospholipids, which is required for the present invention,

wasoeddted withdite laptsalyenhsysient: Radhiaf theephospialipid di-saturated
components of the fractions was identified using 2D-TLC (2-dimensional
phizginishkofnatography) wsingythenstartardilipigsd dothenlallyg order. After
available from 15 Sigma) (Fig. 1). Main components of the extracted

e satpliateidplhdshhchipids vie gl dipiimitqyiph ok phedidyl cholire @atbne - puse
dipalmitoylphosphatidylinositol. (5) Post-treatment process of the

ehitnacten di-satixades whoisphaoiioid fractioeth g fivdl wdmpieiexateled mixed
from the column was passed through a 3-layer Whatman Filterpaper
Nbodntand thétothésolvetiaves férhovetiasitg anstary ascugmRoced  solvent
evaporator. Pure ethanol was added to the solvent-free sample, and then
fitere®uimgthupypEgp OhAihyidenetfinorte) 6522 Gal peracsize, The organic
Millipore) filter. Ethanol was evaporated again using an evaporator.,
WESHiTIo! Wik Sanpie aitHeatvigios wikivdraao Baroriitfesy® Gl dmberiecly
of the remaining ethanol was removed using a freeze-drier. 12 WO
%W;%?@QMSSIWIP@RI’ZO%?GG@B%EW%VWSF%WW%@%W-%%U?E@HG acetone
phospholipids was stored at -70 C in an air-tight storage container filled
WRIPRiE- SBHOGaE R Sac SO RErdictisw e theharrhiotiste dbkdsisHaRpieed for

fraction from bronchial _ . o
the present invention, was eluted with the last solvent system, Each of the

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.l, 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~§ize, Miilipore) filter. Ethanol was
evaporated again using an evaporator, Washing the sample with ethanol was carmied

out 2 times. A trace amount of the remaining ethano! was removed using a freeze-drier.

12
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alveolar lavage of cattle 5 The method of the steps (1) to (5) described in
wdX@mpledswas repeated to obtain the di-saturated phospheilipiedHreisiiensss
from a bronchial alveolar lavage of cattle, except that a cattle was used
instead of a pig. Example 3: Method for obtaining the di-saturated
phospholipid fraction from a lung tissue homogenate of healthy pig 10 (1)
Primary homogenization of the animal lung tissue 150 g of a hung tissue
t ga&r&%&e@m& RIS Was:CULING R.$ize1 0T ApRrexinately Z-cm X2 ARisgnt
700 ml of a cooled osmotic-saline solution containing 3mM divalent

ﬁg%tivecgg{&isng%%g#%vnwﬁﬁlg{&%%_ tf)%Iagé_added to the diced lung pieces, and

en-homogenize ame ade blander. Homogenization was

Carr_ie db#%}_r}%igf% t' %ﬁa@&tﬁi |8¥\€}{Q @ti&%ﬂla% Eﬁiogﬁ'hgﬁ)g?@ ?%g%eﬂgﬁ' bronchial
During mogenization, the blander was often cooled using an
isezwater hath so.as.to prevent temperature from being increased. The

Tung tiISSUEeS Were cut at about a bean size without being completely

homogenized al At aar Weplagds ({23 Yuaeied foRIameNiInG:ae koo btain

primary homogenate without a loss of 20 surfactant lipids The primary
hereaanaie Praparedifsas kepkior d.8aukii AVdSRIVIRISEnAtBatR, except

allow serum to easily exude from the homogenized tissue having a large
ghfacerdEams and sinultenaomsly to allow the surfactant components to
be aggregated in the presence 13 WO 2006/091033
PCT/KRZ298000688«f @ivalenhisnsheatcidmrioni gnobholibel fraction from a
homogenate was kept for 1 hour, and then centrifuged at 4 'C for 40
mipuies: Rdenhaceertifugalierse of 4,5009 using a centrifuge having a
low-acceleration spinning function. A solution containg serum

(1) Primary homogenization of the animal lung tissue

150 g of a lung tissue taken from a healihy pig was cut into a size of
approximately 2 cn X2 an. 700 ml of & cooled osmotic-saline solution containing

3mM divalent positive jons (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 Jung tissues were cut at about a bean size without being
compietely 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

i3



i0

15

20

except a éaqgecipitate and floating matters (some small bean 15&9&9;09%%00638

Wf&ﬁ%} [&&i&that is 5 not completely homogenized floats because it

includes the air in them) was removed after centrifugation. (3) Secondary
homogenization of the lung tissue and the precipitation of the surfactant
lipids 500 ml of a 75mM sodium chloride solution (a half concentration of a

saline._ 10 solution) containing S sivalont positye o (calem o Wes .,
addéd’to the sertim-free primary lung tissue fiormogenate: and then the

tissue was min te#y omaogenized with a metal-blade, blander..in, thi .
STOUEAE Zngpatonts SO G ae by EoT 5 Sty Saafy 00 wsing o
multilamellar structures that have function as a reservaqir C’G\ the ,
SGFEEER PR e kistH G THEITA P PRI HRE Thlls in SRIVEGH, contang serum
Homogenization 15 was carried out 6 to 8 times at a high rotational speed . .
B Ao LS R A e TBHIGH S M0 oM U e Toue o s
ice-water bath so as to prevent tem erature fr being.increased during
RS BB ST e TR SEEom A Fo Mg e Sl  SAme o ved
vgﬁgrléeeg%n u4a'(1% for 1 hour to prevent the blood coagulation proteins from
being coagﬁa%eén'and at the same time, to allow the SP-A protein to

aggreg ith the 20 surfactant lipids jn the presence_ af calcium iqgg, £ i
The ot ondt RS EE R oF (TR SRR L AR B on of o
fg{gﬁgﬂ%ﬁ, . 0199 using a centrifuge having a low-acceleration spinning

function. The sample forms two distinctive layers that are clearly different

in colorgang textyres afker cantriigatian . A sRemaERL oL Ne A WE o saline
2006/091033 PCT/KR2006/000638 precipitate layer was separately taken

angd SUPIECIR AMOraag SRIMen: SXUAGUOM RIQERANIS SBASYAs added to the

fractionate the di-saturated phospholipids. A certain amount of the

sirfpciant lipidsdntegratediinto the.holtamlayaringbe eentrifude taeSminutely
could be

homogenized with a metal-blade blander. In this procedurs, a hypotonic solution was
employed to obiain easily multilamellar structures that have function as a reservoir of
the surfactant lipids existing inside Type II epidermal cells in alveoll. ﬁomogenﬁzaﬁon
was carried out 6 to § 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 T
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

14
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Wdegﬂ;gg,ggg@gs the saline solution containing 5mM calcium ionsSiwas addedsss

to the bottom 5 layer again and suspended it again, and then centrifuged

in the same manner as described above. The reformed top layer of the

precipitate was collected and combined with the sample prepared

previously, and then subject to the organic solvent extraction procedure.

ﬁ%cﬁg%@éhﬁ#eﬁo %89@%5&1}%{1? t%é?%ﬁét%&?%Bhﬁ’&'PdPgLﬂ%Q“Q&JeQJ@&mm
ethod of the steps (3) to (5) described in Example | was repeated to

ﬁm@é@uf@ dirsatraied phespiofpid raalion EURIE JUNIAISSH N amount of the

omogenate. Example 4: A method for obtaining a di-saturated

phesrhelipid Jraghonfiamia.lung Fesdmemeganate ofealthy watiechifl be

method described in Example 3 was repeated to obtain the di-saturated
daRbRaRRakipid:frRcion e aRrpchRlveRAK VRO af £allle 1eXx8eBbtom

that a cattle was used instead of a pig. Experimental example 1: Animal
experimnent 4d . dngustian af theexudationottheserum:prateins i aniMdr as
lung Corn oil (commercially available from Sigma Co.) and a saline
sedutipeiwesee 20 siertized daspestvelyising pR-ataclavee 800 & combined
(microliter) of the corn oil and 1500 /, of the saline solution were mixed,

and theravostexeehved/ prgosasislyaiel gie autjemagtneopsitispensiakiraction
The suspension was intratracheally administered to the lungs of grown-up
Sprague-Dawley rats to induce the exudation of the serum proteins in 15
WO 2006/091033 PCT/KR2006/000638 the lung. In order to study a
placebgleffeattioniythetstarite sadinewolttienphahintratr&cheatly
administered to the control rats. 2 weeks after application, the groups of

rats wéecanetbthietizéd sising Bricaiie stvetibddetalimmen(y bveas ©peiil fo obtain
republic of Korea),

a di-saturated phospholipid fraction from the lung tissue homogenate.

Example 4: A method for obtaining a di-saturated shospholinid fraction from a

junz tissue homogenaie of healthy caitle

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 uf (microliter) of the corn oil and
1500 ,LL? of the saline solution were mixed, and then vortexed very vigorously to give a
homogeneous suspension. The suspension was intratracheaily administered to the
lungs of grown-up Sprague-Dawley rats to induce the exudation of the serum proteins in

15
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and then immediately euthanized using carbon dioxide ga%dg%%%}%%”%”
nd the'lung

WOakEA Gt Yight 5 after the experimental animal was killed, a

was lavaged with total 50 ml of a saline solution (containing 3mM calcium
chloride) to collect a bronchial alveolar lavage in each animal. 1-2. Test of
an effect on the suppression or reduction of the serum protein exudation
and the component of the comPosition applied 10 The exudsaeﬂon of Ehe

SeriRBrotineiFadoindibed iR ArfRtafdi thela i IS aSHES AREH oD Was

above, and then the compositions c?ntaining the di- aturalled hos holg)id ¢

RN B AbATE I B A PR A te PR CHRR e Re oS ©

week after the jnduction of the seru rotein. dation procedure. T

A SRR BT STE oL URE O A ol e of Korea.

animals were carried utlw&%(.after %he #350 m ositigns were
I

AT RO ST BR CTE ESHBBb HOA Apohd (o IHB Tato gy o et
suppress or to reduce. the exudation of the oteins in-Jun £n
R SRS S SR OF Lo e BB acecy B B or

serum
8!

chloride, 7.5 mM citratej(%ir te trisodium. t(g U otar |
G R G SBiL 5 aE ST e O Mot tvese
Vi orgusl}/nyprtexed 20 to form a homogeneous suspension before it was
lél(% d

ministered to the animal. 1-3. Analysis of the induction and suppression

of the expdation of serym. RIORINS N, ihe desied animals (LrRreparationRfein

the samples from each experimental’animals i6 WO 2006/091033

PGIR20061000638 . The, branchial alyeqlaslauages obtained from each

experimental animargroup were centrifuged at 4 "C for 30 minutes under

a centifiygal fares,Of AnOQasIng @inceRiiifuge-faming dlownaeceleratianhod
spinning function. Only a layer of the surfactant,

described above, and then the compositions containing the di-saturated phospholipid
fraction prepared in Examples | to 4 were administered intratracheally 1 week after the
induction of the serum protein exudation procedure. The lung extraction and bron
alveolar lavage from the experimental animals were carried out 1 week after the
compositions were administered intratracheally.

The composition applied to the rats fo suppress or to reduce the exudation of the
serum proteins in fung 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 animais
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aggregated in the presence of divalent ion (calcium ion) with SP-A, was

w Oc&{b%tﬁg lg'om 5 the precipitate. Approximately 3-fold volumeok axsadings3s

solution (including 3mM calcium chloride) was added to the collected
precipitate and the precipitate was suspended. again. The suspension
was centrifuged under the same centrifugal force to form a pellet. The
washing procedure described above was repeated twice to clean up the

pellet using the same solution. A suspension of the final precipitat
divideﬁ%ﬁ%ﬁ%‘ifﬁ%ﬁﬁ% ur%l‘fr:a1 etgri?ugaé %Ablggfﬂ aﬁ%%gx\}/}g lljnr%g{(%?t ';Y6¥r?a$1 BIoup
precipitate was adjusted.to ,2000,. Iml of 10mM Tris buffer lin .
R EOI B 1 TACP A ARG EBATRAG IO A o V8 i &
(ethylenediamineteteraacetic acid) was agdded to 2%) of tpe e?%%f ctant

RIS VIR ALY ARV A HE W UBITAR was theh Sti€pended (efactant,
the 15 solution. An zwitter-ionic detergent CHAPS (4 0. USA).was
SR o OB B Aoy A ST Sk i e o B rom

gen ing untif the

suspension was solubilized by. PS. In order tq.solubilize t €M
e OHERRon P AOR (oo B SRS Ely L83 i) Sk S S
solution was employed the final concentration.of CHAPg inthe .. ..
salfbre \%}Vﬁgr %’&Wgﬁ ran% 8 %‘%ﬁgﬁyf%sﬁtg%l mf of %ﬁaéesg?npltgse \?/bérglr%ék%nwas
from each sample (2 ml) prepared in the. ihe
e T R S SRS

b85S HCT AL ISOBIO00Lo Bin ol he GroRB g o e o

0638 pattern of the proteins. The

fé,%ners&%&'%%i)gg glﬁgemtggf%@g was cared QuiuSing Gradifrage was divided

armacia). At this time, uffer solution used in the chromatography

Werk 8s %{MQQJQQCQHLE%Q@%@S}M MT lis uEer selutiap: fRkle’ s adjusted to
Including 5 mM
200 ul.

Imi of 10mM Tris buffered saline (pH 7.4, 16mM Tris-HCI, 140 mM NaCi)
containing 10mM EDTA (ethyienédiamineteteraacetic acid) was added to 20048 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 % (w/v,
approximately 162 mM) CHAPS stock solution was employed and the final
concentration of CHAPS in the sample was about 65 mM.,

(2) Analysis

] 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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EDTA, 1 mM CHAPS and 140 mM NaCl. An exudation level of the serum
rotelns‘5ﬂ§nd a suppression level of the proteins were deter

B%ﬁﬂg@t) %/ealy, by comparing a size (quantity) of an peak corﬁﬂ%%gﬂsog{ﬂmsg

around a molecular weight of 700 kDa with a size of a peak containing

albumin around a molecular weight of 70 kDa from a UV absorption graph

of the proteins eluted from the column (see Fig. 2). 1-4. Animal

experiment results 10 From the graph of the protein elution patterns of the

SEABR ORI HBM tHEe gtae) 6W‘fﬁ’é’1ie%?éﬂ%fﬁ%}ﬁ|8f?%h‘é33é5&?daﬂbﬁ‘smg
T b T TC R -
S R L BB 2 0
B T T

Q‘%‘u""e{e galoylated r %xepe;% lwely. JQ%@ tios of twa. b ﬁve? “9% comparing a
uantlt i) alnecﬁro roups Of rats wererhsc%ecf olldwing © e

sz%%l P lgfj?(%bp%gkl%gﬁ&ging rﬁge}{l ege&d%rpnu %117} O\le(e[i) gfr %@@Da with &
roun

peak a Serum protein exudatlon |n uce gro 81114

E%QQ“BP%'%%QPEE%Q&%HL%%%%%%&%SH%%%&% %ezght of 70 kDa from a UV

absorption graph of the proteins eluted from the column (see Fig. 2).

1-4. Amimal experiment results

From the graph of the protein elution patterns of the samples obtained from the
group of the tested rats in which the exudation §f 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 protemn exudation-induced group 0.8

1.1

1.4

Composition of Example 1 or 2 administrated 2.0

I8
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WO 2006/091033 PCT/KR2006/000638 2.3 Composition of Example 3 or

WA,Qg%l@Gsigated 1.9 1.9 2.1 2.3 Only saline-administered g@n}g@bgg%@

4 5.7 Control group (untreated rat) 4.2 4.3 4.8 From and the obtalned
results shown in the Table 1, it was discovered that the compositions
containing the di-saturated phospholipid fraction as a main component
reduces, extracted from the bronchial alveolar lavage and from the Iung
homogenate of 5 the healthy animal, the serum protein exuuf\grun nthe
estq@o%%%{%rgg&%ﬂ?plé\aowaﬂ&%n?&%ggyIULt‘IIIb L,Uluanurrgb atbumin-as
a major protein was reduced by approximately 56-9t-when ulcg
composition was administered intratracheally only-one-time
the results of the serum protein exudation-induced-rats—St
armouTT;SHow u - Tabi prese its-a-valte-caleutated
crlterror? § tint euafgl lsrrlz%méegc us?rgon %lr?lg)matogr aphy-
EUUL’UU dlTl rare I |I|_y |a.|yC| t
shown in Ta !ri%'lgﬁomrj g%%%a?g ﬁ%ttl) 293 ml of atp
(volume/head) is generally obtained on average

Ivianalar-lavace lac.ara abhtainad fro
(J.IVCUICI.I IavaAaygc DQIIIPICD arcootTiTrTcT™ ||um r‘.Cf...u. (R d=s e =g =)

precipitate obtained from the serum protern exudation- mduced rats were

3 to 5 times larger th an. that of 5 norm Ithough a gquantity of
the pré%?pr?a%ecgnﬁéy eta\:;\llll efes\lir fs E Od’gbélh gl‘gl?? . 1t Was discovered that the

compositions containing the di-saturated phospholipid fraction as a main component
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reduces, extracted from the bronchial alveolar lavage and from the lung homogenate of
the healthy animal, the serum protein exudation in the tested rats was reduced. A peak
size of the proteins containing albumin as a major protein was reduced by approximately
50 % when the composition was administered intratracheally only one time, compared
to the results of the serum protein exudation-induced rats. Such a reduced amount
showed in 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 gsneraﬂy 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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subjects. However, the amounts of the precipitates from the rats in which
Wik atsetie3protein exudation were suppressed by the compositimroidhesss
present invention were almost the same or more than, at most, about 2
times those of the precipitates obtained in 17 WO 2006/091033
PCT/K122006/000638 from the control rats. That is, it was shown that the
composition of the present invention significantly reduced a total amount
of thie Precipilatesalthed theyswisravasoshparedito thoseoitained fodrhtheresent
serum protein exudation-induced rats. However, these values are not
SHERAG reFeilicisiitaadarsindetmenantitidsibl thepréeipitatess they were
obtainable from the tested rats may be greatly varied by the experimental
AT & Eh Best b aigsarfinenthe rperatirs R whpliardyeof lang  However,
tissues, examiner's dexterity, etc. Therefore, the reductions of the serum
6?8?&?5%1%%%% ﬁfﬁ?@dﬁé%ﬁl@%ﬁa‘fﬁéﬁ Edsithethearstasanicbapofcipitates
5 t(k)léet rogral]'nl . ThE‘Y only show the ratios between the peak sizes
7 SOAIRING SB AR S B s eselitaamieih e hs v asinams deamagonich as
Qﬁgtg}i(n 8%9 thet Eractio_nt. As g?r% total amounts of the serum proteins reduced
by the composition Bf the PreSEMPHARSH RN raEd s sB PRy 2Dy srdexterity, ete.
red, it might be found that the reduced levels are very significant in
e CRaCe P The TRELID S5O AnBUE WS YL e dHEmb fddatid ot
itio di-saturated phospholipids for suppressing or reducing the
SamReon ! fnst O%t%f BEtRe oneisiRieAMo Rt raISfohtRigsn the peak

serum protein exudation

alyeolar lavage of healthy,animal, However, the di-saturated phospholipid
fraction obtg?‘e;%;aﬁr‘on% ga -Tﬁfic‘)os1 &d Tﬁﬁ%“%%éa%% Bt HIgerIor protemn

10 ﬁ%@fpl%ﬁhﬁﬁlﬁé%ﬁﬁ%%&ﬂggﬁﬁgi9@%@}’%@%1&1@%g%l%gggﬂ?fgﬁ?%ggﬂpgépgon of

serum proteins in the results Experime Xample
YM@%‘?@% ﬁ%g&e@% B of Fig. 2(2)) are measured, it might be found that the

reduced levels are very significant in its effect.

the results shown above, it was found that the most ideal composition of
di~saturated phospholipids for suppressing or reducing the serum protein eﬁudaﬁon

15 was the one isolated from the bronchial alveolar lavage of healthy animal. However,
the di-saturated phospholipid fraction obtained from the de-hblooded 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

20 2-1. Application of composition used in skin
{1) Composttion
The di-saturated phospholipid fraction obtained from the pig lung
homogenization method exploiting an aggregation phenomencn of the surfactant by
divalent positive ion (calcium ion) and filtered through a PVDF (polyvinylidenefluoride,

25 0.2 pm pore-size, Millipore) filter having a pore size of 0.22 m was used in the test.
20
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20 2-1. Application of composition used in skin (1) Composition. The
Wdizearf#ted phospholipid fraction obtained from the pig lunBCT/KR2006/400638

homogenization method exploiting an aggregation phenomenon of the

surfactant by divalent positive ion (calcium ion) and filtered through a

PVDF (polyvinylidenefluoride, 25 0.2 um pore-size, Millipore) filter having

a pore size of 0.22 gm was used in the test. 20 WO 2006/091033

Bt IRREO06/B0 S 98 aclloR AR freseniiiban AeRiriied di-saturated

concentration of the dried di-saturated phospholipids was emulsified in

BOTARBIE AR SR HEN ARSCIaoBETA %%ﬁémﬁ?dc%ﬁo%l%ékeéolﬁ%ﬁ?lm

a itrag citrate trisodium salt) stock solution and glycerol were also
Stlgdine 8‘3‘?&86&&%&%&0 *é*f%tﬁﬂ*fé%d&am%ﬂe%ﬁ%aﬂ%?ﬁ fdsEhinee] were
upder ? ay aseptic condition to a concentration of 15 mg/ml of di-saturated
Shochie T IGHEA SGIRCBr B AL PRt Gt i der

S0 al aved, respectiyely.
phosp o‘ﬁplc? ) TBPHN Bt ca
salt) and 10 %. (volume/volume ratio).glycerol to pH,6.0. Glycerol was, .
R T T e Y R et e Rt yos 1

solution so that the di-saturated phospholipids can be easily spread
é%uﬁdski‘??w?t%cémr‘r’ieéﬁ%shi?a forrnlé\é?da%inggnfﬁ%eg 1 ‘ap?%iicgf%n SRR 0aRmando %

mms%@me&% %ﬁg{@%@ﬁe@gg@@” %,%éroq{ogga %d]q;mgglﬁ@ﬂ%% the total

suspension, an e after. (2)"Applic € application on

sKinaasca s LAt %cf@glygg g{ggi@&e @Xi{ﬁea%%'mé%us% afa%h&gst '%érgl Nated

(described above) on every 2'cm x 2 cm of the ailing skin area an

15eyraibbing the %Q'L&Q%V%Yeﬁ&’ftbﬁ ugtih itisabsorbed completely t the

skin. It was recommended that the solution be applied at least 2 times

ey twRsAlee J8ROMMEndediahRamelcR.Qr SRBRMWMIN SHONT 1o form &
scent, which may contain the
homogeneous suspension, and then used hereinafier.

(2) Application

of the solution (described above) on every 2 em X 2 cm of the ailing skin area and then
by rubbing tiﬂe 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 § volunteers (5 to 40

years old, average age of 33 years old, 4 males and 4 females) suffering from atopic skin

21
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chemicals having an aromatic ring(s) be not used during the application

wperHedvfihe composition. 20 2-2-1. Experiment results onPPAHRERP06/000638

volunteers (observation with the naked eye) The tests 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 21 WO
2006/091033 PCT/KR2006/000638 diseases, The application of the
cinrpositichonthiecskim wagheamecbetivfora theritth ok terdadeekésina period
which the period was determined by both the severity and the

phprovemarelt skinvbmhditionsrikdvas foimet thatdduyingthehpesioeriof thei the
application, the symptoms of the atopic skin diseases were improved in
HhPHse st oy elimteastions thk essdotitidathatisidiffigubetpedistingtiishhication,
boundaries of the previous diseased skin area. It was observed that skin
tresisupgimeaishcalehe skin ékertatesarcaiied dligntall tietlatopicwsikimteers to
diseases, are not formed again in the skin surface about 3 days after the
Bpspiestiohdf ifne edhtpdshicisineme chedotwhaivpivhter psowithstdeseased skin
atopic erythema, 10 the symptom disappeared so that the rim of the

Hitécted skin area by atopic skin disease could not be distinguished 1

week after the application of the composition. It was confirmed that the

wound$ W& thipletedy Y stated e sdednes (HispleRifraaty o8 e daips) due to
: fter the agpligation of the composition in the ease of the patients havin
SrSREatOHs GiEaRfiT Gnbrerme TKinasicer) (Sae\ihgialpopspaptd days after the
aExEugritrigerg)tfrt gualt%1 on secon argg\e\i\//olunteers (ob}servationfw[{th the naked
&ye) Anothier test€ar Vottihte &3 riisa SR 5O R8P ors [ ubema,
t%%asgfsm%lt%in disappeared so that the rim of the affected skin area by atopic skin disease
could not be distinguished 1 week after the application of the composition. It was
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
eve)

Another tests on volunteers were carried on 27 volunteers (0.8 to 472 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

22
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average age of 23.4 years old, 13 males and 14 females) suffering from
watepiowkias diseases. 20 The application of the composition epthe wkituacss

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

dis@aseerd 2 WO (91933 P& LK 11200 % 638 and severe acne

symptom on the ac%ﬁ and the back, respecti?/{é %fﬁsﬁ%ﬁ’ﬁ&w %fz not show the

Stgaiicant improverant of thg. condian, 3YOUNRRISMIANALA Ve ery iy

thick cornification of skin as a consequence of the very long a?oplc skin’

diseasSesishfteringsashavedhenslightdn Rfé}ng}%’”@t&gﬁq&ﬁl‘i } GQndl t*is%?ferin gs

during the period of the application. 5 3 out of 25 volunteers whose
symptonhs viiete ipasheineproyest Rad R drsaled il a%antbactstialcaion
ointment during the application of the composition because a skin

infeation” Aascdsesvediand ip&mtﬁ%&%@@%ﬁffﬁf%@&% Tecon) with
for themselves. The photographs showing the results of the skin condition

improvbmienbarershenndmitigsid plichQINBYSTRIMARRL GABIETY, siin

As described above, the composition containing the di-saturated

pHosprolipidshsthe pradeht viention lidsa Sgatisantieiiertinreating. Qe ves.
relieving the symptoms of atopic diseases, etc. caused by the exudation
dhehehstramplprcteinsiin thkincarit miitesekinl BoddiMeE ShiRvement are shown in

Figs4to 7.

INDUSTRIAL APPLICABILITY

As described above, the composition containing the di-saturated phospholipids,
the present mvention 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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What is claimed is: 1. A composition when used for treating and relieving
the diseases showing the exudation of the serum proteins, comprising as
effective components, di-saturated phospholipids, a calcium ion armcaéhp
organic acid(s) containing carboxyl group(s), wherein the diseases
showing the exudation of the serum proteins are selected from the group
consisting of atopic dermatitis, atopic eczema, skin pruritus, atopic nasitis,
ABRIC; enyihema.or erythroderma, contact dermatitis, asthma, and chronic
obstructive pulmonary disease. 2 The composition according to claim 1,
wherein the di-saturated phospholipids are extracted from animals. 3. The
composition acgergingtioncidien Lswheseirifiadisaivraiadgnhosphalipidsowing
are extracted from cattle and pig. 4. The composition according to claim 2

thar &wihéoainfhbedicsaturpiediphespiielpids Arefexdracted fiemdananghialurated
alveolar lavage or lung tissue homogenate. 5. The composition according

rloamylond of <laitesiioidn vandrein m&ﬂbsm@iﬁdm@ﬁm@mﬁuﬁﬁgﬂp@ group(s),
dipalmitoyiphosphatidyleholine and/or dipalmitoylphosphatidyl-inositol as

winggon cbadiituarrtssitrwWing denepoditian acabediag:to olaisind, dfiertadicted from the
comprising glycerol. 24 MCSLLP 7. A composition when used for treating

gskin dissasegconaprisindethetompositioscdefinetkin plaiint, Bopicoasmicitopic
composition comprising the composition defined in claim 1. g. The

endhepuosition awdoreliagite, claintat whereaithe dibatarated] pHlospholipidsuctive
are present at a concentration of | to 700 mg/ml.

pulmonary disease.

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

phospholipids are extracted from anjmals.

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

phospholipids are extracted from cattie 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 dipalmitoylphosphatidyicholine and/or
dipalmitoylphosphatidyl-inosito] as major constituents.

6, The compesition according to claim 5, further comprising glycerol.
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MCSLLP
7. A composition when used for treating skin disease, comprising the
composition defined in claim 1.
8. A cosmetic composition comprising the composition defined in claim 1.
9. The composition according to claim 1, wherein the di-saturated

phosphelipids are present at a concentration of 1 10 700 meg/mi.
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