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The present invention relates to a conposition for
treating devel opmental and/or chronic |ung diseases
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Parducad oby Trespraony failgg2jn newborn- or premature babies kept in a

90  ventilator. Recent data for treating premature babies show an increase in the
incidence of said untreatable diseases (Avery ME et al., Pediatrics 79:26-30,
1987). Not only the disease is a major cause of death of newborn infants,

particularly, premature babies, but also surviving babies have to be hospitalized
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for a long period of time and serious side effects such as pulmonary
05  hypertension must be dealt with. Even after discharge from the hospital, the
rate of re-hospitalization of infants suffering from bronchopulmonary dysplasia
is usually more than 50% because of their bronchopulmonary dysplasia due to
their susceptibility to viral acute bronchiolitis and pneumonia. It is also
known that bronchopulmonary dysplasia may progress to bronchial asthma
30  because of continuous bronchial hyper-sensitivity (Coalson JJ. Semin Neonatol,
8:73-81, 2003), and is further associated with a serious neurodevelopmental
sequela such as cerebral palsy (Bregman J and Farrell EE, Clin Perinatol,
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focused on an approach for the treatnent of

br onchopul nonary dyspl asia to reduce barotrauma and
vol utraunma caused by positive pressure ventilation or
reduce oxygen concentration during the artificial
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Among adult stem cells, the stem cells of hematopoietic system have

received much attention. The bone marrow-derived stem cells as a source for
stem cells of hematopoietic system are generally grouped into two:
hematopoietic stem cells and mesenchymal stem cells.

It has been known that the hematopoietic stem cells in bone marrow
have plasticity, suggesting that they are differentiated into not only cells of
hematopoietic system but also other various organ cells (Gussoni E et al.
Nature., 401:390-394, 1999; Petersen BE et al., Science, 284:1168-1170, 1999;
Mezey E et al., Science, 290:1779-1782, 2000; and Krause DS et al.,, Cell.,
105:369-377, 2001). However, it is though not very common so that there is a
doubt of biological usefulness. Some reports suggest that such phenomena
might result from cell fusion (Wagers AJ et al., Science, 297:2256-2259, 2002).
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mght result fromcell fusion (Wagers AJ et al.,

Sci ence, 297:2256-2259, 2002).On the other hand,
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The transpgfantatlon of hematopoietic stem cells extracted from umbilical
cord blood has been clinically applied since 1980s, because of their advantages
over bone marrow: higher hematopoietic proliferation activity which means
more hematopoietic stem cells present per unit volume (Szilvassy SJ et al.,
Blood, 98:2108-2115, 2001); less HLA (human leukocyte antigen)
incompatibility which means less graft versus host reactions (Rocha V et al., N
Engl J Med., 342:1846-1854, 2000); easier and less invasive extraction
(Rubinstein P et al., N Engl J Med., 339:1565-1577, 1998); and remarkably
lower risks compared to those which may be caused by autologous bone
marrow transplantation in case of various types of cancer or other diseases. In

particular, umbilical cord blood bank has recently been in operation to provide
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extraction (Rubinstein P et al., N Engl J Med.,

339: 1565- 1577, 1998); and remarkably |ower risks
conpared to those which may be caused by aut ol ogous
bone marrow transpl antation in case of various types
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It has been reported that these cells still possess multipotency even after
amplification, and can be differentiated into osteoblasts, chondroblasts,
adipocytes and neuron-like cells ex vivo, while differentiating in vivo into nerve
cells with the migrating ability, cartilage and bone cells, cells of hematopoietic
system and liver cells (Kogler G et al., J Exp Med., 200:123-135, 2004).

Methodologically, the umbilical cord blood extracted from the real
placental tissue is an ideal source for autologous and allogeneic stem cells, and
such stem cells obtained thereby can be used directly or after amplifying stage

whenever and as many as required.
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adi pocytes and neuron-like cells ex vivo, while
differentiating in vivo into nerve cells with the
mgrating ability, cartilage and bone cells, cells of
hemat opoi etic systemand liver cells (Kogler G et al.
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administrating the COII%{)OQIUOH of the present invention intratracheally. As a
result, pulmonary alveoli were increased in their numbers and developed
normally, and the administered cells were differentiated into lung parenchymal
cells. Thus, the present inventors have completed this invention by confirming
that the composition of the present invention can be effectively used for the

treatment of developmental and/or chronic lung diseases.

Disclosure

Technical Problem

Accordingly, it is an object of the present invention to provide a
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pul monary al veoli were increased in their nunbers and
devel oped normally, and the adm nistered cells were
differentiated into lung parenchymal cells. Thus, the
present inventors have conpleted this invention by
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The above and other objects and features of the present invention will
become apparent from the following description of the invention, when taken in
conjunction with the accompanying drawings, which respectively show:

Figs. 1 to 3: photographs illustrating the improved pathological views of
the lung tissues of neonatal rats induced with bronchopulmonary dysplasia, one
of the developmental and/or chronic lung diseases, after treating with the
inventive therapeutic composition.

NC: normal control group,

HC: hyperoxia-exposed (bronchopulmonary dysplasia) group, and

HT: hyperoxia-exposed and umbilical cord blood-derived mesenchymal
stem cell intratracheal transplanting group (HT).

Fig. 4: a graph illustrating improved fibrosis of lung tissues of neonatal
rats induced with bronchopulmonary dysplasia, one of the developmental and/or

chronic lung diseases, after treating with the inventive therapeutic composition.
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hyper oxi a- exposed (bronchopul nonary dyspl asia) grou
and HT: hyperoxi a- exposed and unbilical cord ) >
bl ood- derived nmesenchymal stemcell intratrachea
transplanting group (HT). Fig. 4: a graph illustrating

| pr oveg IORLAYIST Bhvé Hitdsdn SReanings asdefiaédin Fiiss1 to 3.
i nduced Wi th bronchopul rmnar& dysplasja, one of the
I

devel o ﬁmgntfmanadtﬁqsen@wﬁr oM O greyp Ps@Asds, after

Lreat | Dabjidel LGNGO NIRRT, o e

def i neﬁlgsn 5Ft(g§ gilapths iBustratingittié tmproveids dleeelat slevelopment in

g‘gﬁﬂrou ry@foa a gantl f'(gla%tar I{Hi)%lﬁﬂ%gp rgﬁyhglasm one
%‘gﬁéfr@gﬁ%@@‘f‘tﬁﬁ Sgg/ge |cﬂ%3c§|;fﬁgtlungl digvasdsy mghlbh swauesepmésented by
othe rluenef qadial cqém%r\gpowdﬁ%&&& 5 %‘n‘i“‘n% iedcdLn and
V\@S%F }Q%?E;re\%rl&ﬁ‘én e@ﬁ ecgiﬁlelﬁ}hﬁ t%éffrt‘:gEﬂgtﬁﬁn%ﬁwlﬂﬁﬂieqhvéxﬁt\/@ﬂﬁfapeutlc

and nean
atomgpobsitionol une, respectlvel y, after treating with the

i t

nave t NCoahetHe i RaE BRrphEineAingh s difiped yfFis’ w04

Nk e e Ry activity,
. which r

St B S i e

o{henl]ﬁﬂg%s%esr@fﬁc%drﬁgél (ig 8 1%&&%&H@?@ﬂ@ﬁdﬁﬁﬂhﬂbﬁary dysplasia, one

vel opnent al and/ or chronig
| uﬁghdlmmnemak endforechronts Wwng disgasehveler \t,r@atmg with the

thera #PC o]0} osé‘“’?%n%m{\lc HC, HT, * and # have the

i'n Figs. 1 to 4. Fi 9. a
phot OQVN‘@hHU Bt a&id #datvéd die danee treansigh astdegned in Figs. 1 to 4.
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i nventive erapeutic conpositio
bronchopulmonary dysplasia, after treatlng with the inventive therapeutic

composition.

Blue: cell nuclei

Red: therapeutic cellular component; and

Fig. 10: a photograph illustrating that the transplanted therapeutic
cellular components were safely located in the lung tissue of a neonatal rat
induced with bronchopulmonary dysplasia and differentiated into type II cells
of lung parenchyma, after treating with the inventive therapeutic composition.

PKH26: transplanted therapeutic cells labeled with PKH26 (red

fluorescence)
Pro SP-C: type II cells of lung parenchyma labeled with Pro SP-C

(green fluorescence)
DAPI: cell nuclei labeled with DAPI (blue fluorescence)

Merge: co-label with PKH26, Pro SP-C and DAPI
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safely located in the lung tissue of a neonatal rat

i nduced with bronchopul monary dyspl asi a and
differentiated into type Il cells of |ung parenchyma,
after treating with the inventive therapeutic

oMisdes fér Divenifigd26: transpl anted therapeutic cells
|abeled with PKH26 (red fluorescence) Pro SP-C. type
Il cells of lung parenchyma | abeled with Pro SP-C

(gr een[fnllﬂﬁﬁ%ﬁ SERE Blodd Pihe 6ﬂgin %@%@tapbﬂﬁ@'@@ls\/\bf lthe present

DAPI (Dbl ue orescence) co-lapél with P
Anvergiorg iarthe ipodtaken ffmm |mnb1rhncab wemomnwgcgﬁeema and a

b t,he ori of t [
it#qf}bsmqnéin a Hatu rt%hrbybpxe%ﬁl% %Ee&ﬁl dj’élﬁnﬁungh Capﬂ{/ogli ﬁc%?@tblood is
glgﬁglsg%as?? ﬂ@:c @B’ﬁil’li gh@mtgﬁﬁelfaektmssenahylrrml rta:Suwsallike bone marrow
u of chi irt Th '
rﬁ@eﬁlrms peyerplosispt & PREFALIPT, @ﬁ’érngl lsnagé‘é .YCEI%rQ %ﬁ$§ 0 ?&92@ donor
égﬁu?@ﬁﬁx A1 Q0rd BRIYA depdsit SN @istly ﬁds&ﬁ&n(ﬁevemp’lﬂg steadily and
SO very easytoflnda r beca

Lt efaged 1mfmasﬂrmncrcdxa§eaér@@idy hesaestab)ished pBbAddition, umbilical

T B e ERPL st RY ot bR oL pagbiliNF i gl FH.ADR
b{dad- OF)i eihieh eid dled | mafto wowseerbr egjection after tissue- or organ

I S R L

télaggfliéggkﬁzg%%dh (75533@@2(7%'2_5@8) EXDhltserthéseI celB can m1n1mlze the

7EnB89e 3TBPOIETO whenma%wl@rﬁé@@l clél ¢<§“ﬁ§ns pl i L?%Hqﬁ grejection
Iergrguﬂg?et {rﬁﬁﬁqg@@dm&ﬁet SARTRARN St %Sthétoﬁﬁtdﬁégﬂls aorwell as

on adal nst  £rans t1ssue or
0anagEnewambﬂiaahgotmhlbodwanlb@gxsaé as well as

ot ocoquie PeEete ok FEER S AL Rsafaul ERS wibRical cord blood
unbid ftRkwscor d bl ood is as foll ovvs

In case of normal vaginal delivery, placenta is still in the uterus right
after childbirth, and umbilical vein is expelled. Thus, umbilical cord blood is
extracted from the exposed umbilical vein. In case of cesarean section,
placenta is also expelled right after childbirth, and umbilical cord blood is
extracted from the exposed umbilical vein.

When umbilical cord blood is taken from the exposed umbilical vein
right after childbirth, the umbilical cord blood is extracted from the umbilical
vein connecting the placenta and the fetus by aseptic manipulation. At this
time, umbilical cord blood can be taken either before or after placental
separation from uterus. In the case of cesarean section, the umbilical cord
blood is extracted from the umbilical vein ex vivo after placental separation
from uterus, and taken into an umbilical cord blood sampling bag containing

anticoagulant using a sampling needle.
The composition of the present invention contains cells separated or



I'n case of normal vaginal delivery, placenta is still
in the uterus right after childbirth, and unbilical
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extracted fromthe exposed unbilical vein. In case of
cesarean section, placenta is also expelled right
after childbirth, and unbilical cord blood is
extracted fromthe exposed unbilical vein. Wen

jﬂ'@llr rﬁt%'d Gont tht opfibilfcal 2k blood) tptefalgsemhe or more cells

Ical vein right after childbirth, the I
cmlewtm &om the greup sensigting @ﬁmmcm%qorl&agnm% ' alltopmetlc stem

sk apﬁﬁ@hﬁ@frf cefid sEﬁir fé?it ﬁ%anhé‘ﬁﬁl%l'h%al cord blood,

a ion. ical cord blood can
hﬁei@ichynmltktem b lsr sepmawﬂt drom| eemmbilisehasardi dhood,

fromu In t
ETSC AL S1o el Arn RS FOBE JE AesRACHREL sieff selis oy b
‘éﬁldlﬂltrg)é gﬁdl ng? gﬁgﬁnc ﬁhlgﬁ Rtcah @]l@aswarzged ffeam ﬂteeum:b,‘lllcal cord
n unbili
colepd;afi mgsqwhymégtﬂ%ﬁﬁ rfgj?dség?% F}f’?ggﬁggtﬂ%g_baa%%em cells
t
BYRRS L prg?&?éﬂaﬁ%afrgnmv? e unbi 11 cal cord

bl ood, Tﬂueemesamhymadu istenoreetls rssperaiteds fromn dhe aunbilisph ¢ord blood

%rg%g@moienz t&qgogf?éﬁt?frg?nf)%ﬁ JS}' l;slglggﬁg@)gp?ﬁ%ﬁsﬁng that

;ﬂﬁa lrJéa%ﬁe gb ?&ffeﬁ?ﬁﬁtéﬂnbmld m@hymissu¢$ sudelak one, cartilage,
romthe u ical cord blo
ebene N SR Ieel st 1 (e ADR I SonUighe Turther

Shﬁ%‘ﬂ?&il car@plogubdﬁwéd%esenéﬁ b @teﬁﬁéﬁlscmwmenstmwm ability,

S separa fromthe unbilical cord bl pod or
rmwshggatﬂla’stthw et | eapahls iof i e@liferetng hlémfgésgﬁga}%,ﬁﬂondltlons

S SEHF SH YE T  ESRISL T, i o
g iei’lff}[’a;ﬁﬂgf@ﬁgg aéicftlr;gl;ylr tswwtmm; enahsplantedk e Inheddigioncahe scelkmare more
dprimdtize engdthayei mush ﬁ)ggtgl% gﬁ@ %Eerag ?@grceﬁlﬁg‘g&g and secretory
c @%é%éétsfg 6f R 'r@%ﬂﬁtotry SRbRcul¥S6H Subst@itgonas ijmparem d;euth those

ate conditions. Further, unbili

biderided! firoiny gk msgn&lbr;rwé istesn egllE s¢nas atﬁg\fg(l’@ Sﬁ%F‘gYaé fasagnchymal
SIS Fd hutlaasene on0' s, o

dl f f er eT6 beparatg dmit cwlapedhé mesenthymalrstemseallsfromthe harvested

mu%llqglhg hlct())lr g‘lmoldI nauya he methods described in Korean Patent
Publication No. 2003-0069115 and published articles including [Pittinger MF et
al. Science, 284:143-7, 1999; and Lazarus HM et al. Bone Marrow Transplant,
16:557-64, 1995] can be used, and one example is shown below.

First, the harvested umbilical cord blood is for example, centrifuged by
using Ficoll-Hypaque gradient to separate monocytes comprising hematopoietic
stem cells and mesenchymal stem cells, which are then washed several times to
eliminate impurities. The washed monocytes are cultured in a culture vessel
with proper density, and then, the cells are allowed to proliferate to form a
single layer. Among the proliferating cells, those who are observed to be

homogeneous and to form a colony of a spindle shape under phase contrast



activity when transplanted. In addition, the cells are
nmore primtive and have nmuch better cell
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of the regul atory nol ecul es or substances, as conpared
with those derived fromthe nesenchymal stemcells
separated from general nesenchymal tissues such as
bone marrow, nuscle and skin. To separate and culture

Lrﬁigclrl | Capcﬂbé“ﬁb rﬁé@‘ﬁbﬁﬁhhﬁ st%frpﬁélld‘le Waen abé edlls are proliferated,

ketbeetH tumes %S@E{lﬂ%%giam?grﬁ hoeel W@gle%géds S

0o 150 4 AL IR SRR, el B gy
ol\/llihr a@(ﬂ;('ri]'%rfueswhthnthe d@lﬁﬁ\fl)vﬁallzml?ﬁj vmihknewns‘@dthogﬁ dn the art
uﬁ%ﬁ)ﬁp@aalm}lpgS& oblat 1S, ﬁ}ﬁ eel ;%:& %Jspgl%%‘?{ %(fﬁlg e%orbcentratlon of
g‘g;kflgi‘ljﬁm6:$eh§’?éﬂllem@hﬁ0h giedivm foeples at}e)pmmioascomprlsmg
SGRDLETS, (o] b e o Lo Vste g isaipgido).

elim nqté{% &élplé{l%ﬁéngﬁm -Ehﬁls‘fﬁlﬁi’t@@ 1H’Rf‘ P«ié"s-e%r gstic ampoules for

cul tur ture vessel with per densi t and
t ﬂmp fredsmng:,eﬂridstham theadhporlgs ate wulﬁd gnst ﬁ'ﬂtemtaod‘?e@rﬁﬁ?ee?er kept at

| e | h
 Progien (5T Antro o Bh dblrs By FoisrBiciSimed 10 B frecze-
tﬁe néelggtﬁgﬁ b@ﬁleolyltrtki@ Ifrdehmgeraw at Fhﬁ}t/mnm soshatpgell damage during
mal, stem ce
O N A S T ———
C@b IS 268 1 ABleklSHI PR qgﬁﬁ‘d nith6g@elank ARNAlMSRet rattles than -

nverti ve conposition c be cytopreserved in
a(tﬁmCdance W|th t he conventional nethod well -known to

those i 3@;} SOV life BhopBlie hdP90)be FAAlfehtd b the liquid

cells concentration
5i§it@geﬁ€thh1$ intera 37 i waterrbadi gquickby. Free thawed cells in the ampoule

SR A 5 7 i s e o
ﬁﬁ{@ddﬁ?lﬁ@n distributed into glass- or plastic

or deep freezing, and then the oules are
s eal ed Iandhgupresenta iaeasiion; elige Medipn &Se‘in& &E‘Famaﬂon or

at ure
 BEBSE BN M VBp Byl S5 5 b oy ansonfor gener
Clegil reuturé adll- kﬁandmmig)ee do rthngprt namarrgng aer%eto 30% FBS, for

meglilarrnnp e, %M\Qjﬁnl\/hﬂ\/l emaw 0ys SA g?ecﬁ‘l%?ﬁlaglesseﬁgﬁﬁaedlum,
CMRL medium, Glasgow minimum essential medium, Ham’s F-12 medium,
IMDM (Iscove’s modified Dulbecco’s medium), Liebovitz’ L-15 medium,
RPMI 1640 medium, and DMEM is preferred. The cells are suspended at the
concentration of 5x10° ~2x10% cells per 1 m¢ of the medium.

Further, the cell culture medium of the present invention can
additionally include one or more auxiliary components, for example, fetal
bovine serum, horse serum or human serum; and antibiotics such as Penicillin G,
streptomycin or gentamycin sulfate, antifungal agent such as amphotericin B or
nystatin, and a mixture thereof to prevent microorganism contamination.

In one embodiment of the present invention, the obtained umbilical cord

10



90 C, it is transferred into a liquid nitrogen tank
and mai ntained at less than - 150 C. To thaw t he
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10

15

20

25

30

liquid nitrogen tank into a 37 C water bath quickly.
The thawed cells in the anpoule are placed in a
culture vessel containing a culture nmedi um quickly
under an aseptic condition. In the present invention,

tH6odredis Wentifded fo khsaranabaddyaes, ehdphen tiesatarated atll
the mesenchymal st emé?;alls Ry }ge an s aplar s were

quriared Wil an nPRAPrBLGEFISIREWH Ctlksult%‘égg‘:- ﬁ%gﬁ dhe cells were
C I Bl 9 . 30% : | NEW!

& % %%Eﬁ%??wﬁﬁidﬁﬁfﬁ%aé‘?‘ép FHAE Frore WotorblGH]  Further,
rerdheimpulinesgow dyisplasian wedelntin aneoraiplurpisHaness gstabjished by

s higb i SRR B UGS BB, Asa
PeSiIer fatwithrsroachdsuldonasudpsplakial tiads obtained exhibited increased
concentration of 5x103 ~2x| O4

| '
RSaP GRHOTY-LHE RER Poph B Rt Ak Theh iieRiiasor e giracld from the
PLESAI staly&nt i 88 £aBs@fldidd abah | BrohBképidmonasy dysphsa (HC)

auxi I'"ary conponents, for exanple, fetal bovine ser .
hextiibitebchronay inflammatoey tenctiansl Wit insreased masgetesgnd fibrosis

Penj cil | i VCi  AMC]
o b D DI 2 1
_contla,(r)ri ) Hi Oee. igﬁt.lgn ee g%%h%w.e&ﬁ g‘mt ra‘}?m;rlgrn‘;o.unt (RAC, see
i Husani AN, et He Tt e ﬁﬁﬂbkﬁ?% (‘:"Orlgg?g&%) gﬂ%s ting the number

C&ALIVebHIRs tsfgrffﬁ@eﬁft@t RWEBACHicaR  lirfad ihteedept VLI, see Dunnill
separated cell's were“cultured with an approprialte )
86(&#&%’ mean

dbf] tBharax ol 1:32Q-GR8, 862 pIrepraeiiitich dhe 7S Ohet
{ SRRl ARITRE GRS MRS S BB “Min S SpHECE! Mol Biof, 23:162-

_ ronc I 'monary ‘dyspl asi a nodel
i N6NEe2060) incredssd wemaskatip| (sehdtigbyS ddrmiandr eesnligntly alveolar

S ORE SRS b RS Shn ) BARABIY MBI the witd e
?ééﬁ#?izitrégtr ‘(Nr@%i Okltiéiaveﬁéh eixhitty tienl i tissueasdhe rat intratracheally
werimisistered ¢ wiht o TRGeTCR MG SST FlE (RLDa 15 e was
RHALE (ETSRRLY AL AR U ML dan s
myohayé becane ldwdr(seé Eigs. 5 to 7).

Further, the result of measurement of myeloperoxidase (MPO) activity
as the index of neutrophil accumulation shows that MPO activity in lung tissue
of hyperoxia-exposed neonatal rat (HC) increased markedly as compared with
that of room air-exposed rat, while MPO activity in lung tissue of rat
Intratracheally administered with the inventive composition (HT) was markedly
lower than that of hyperoxia-exposed neonatal rats (see Fig. 8), which means

that the accumulation of neutrophils as inflammatory cells was significantly

reduced.
In addition, the composition of the present invention comprising cells

labeled with red fluorescent PKH26 was intratracheally administered and then

the lung tissue of the rat was observed with a fluorescent microscope. As a
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with over-proliferated interstitial fibroblasts in the
lung (see Figs. 2 and 4). In addition, in the |lung

woriwgeeonf the rat (HC), radial alveolar counPCtRR)07/000535
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see Husain AN et al., Pediatr Pathol, 13:475-484,

1993) representing the nunber of alveoli was
significantly |l owered, nean linear intercept (MIl, see
Dunnill Ms., Thorax 17:320-328, 1962) representing the

Sieg€lt,Othe ¥eis Mdludetininaénmb@l @mpp @Jmme Vs(ae safelyGlowated in the
S et al Am J Respir

zl(qgg)(se;qu}ge S3etnd % e(%eéléBs,a?%}g lo ?% m,}he ﬁw@ tissue were
@?fékérﬂﬁﬁéd’ inb Yﬁg refﬂﬁ‘)@ﬁiﬁﬂmws% gsigpi ficantly

nor ma conpar W t at inthe w| type nor ma
r at ( N@Qcordmgkyethe ¢allst ofcthieygsant dryeation, wuch ate separated and

| nt h aI I r
0L O, o St b WS SRR HEBL, 5 s
é%lgoﬁ%Cl obwuet(ieedlu@w otthsean(:C@EE) aholeohsr cyssicurfibrosis and
ame | ower (se h
o@mﬁw% n@ﬁfi Vﬁiﬂ%ﬂb@ﬁg@loﬂ e li{&t%;%r Jebé Sudﬁ%e?%‘gf‘l@?t such - as
el t@@n gymaﬁabf@%faﬁ%ﬁa h@eBnIs bibat  MPO

t'i ssue of per oxi a- exposed neon I
rat ( HG)hei nmeaaseopqmosetmry fy )3 t@@ﬁp&r@y%mmertthla@né@r chronic

ir-ex
¢ RO RS BORBRIsIE! e KRl SpdflcBtn pfoliferkRd IOl ymbilical cord
It Eg@ﬂt z%svﬁm @oﬁwsmgremn( bgl) additiomat extinyprisewene phamrore auxiliary
o] e OXI I
WPBROREHE Selcoiad TREY J56 VB LRDRsHRE ], FiHiPrdto Shspend the
' E%l 'E“gérfér IrER vleSmVﬂé tfdatiichi 68 Nirlgydiseshec@ds., hmti-inflammatory
, the conposition of the present_invention

c ookl genee SIRYCA R iesesh PFIGE ASP I RELEEHE K Eipkine) o an
t d

\A%)g}%{?g&{)ﬁ (fﬁéétgf 33%@3@%2@%@6 " ?Wtokﬁfé”u cgrgglggn Gautocrine or

Mparaesine pffechse.ar, datartenkihd0); edrowth fadtori éeigis rkarafinocyte growth

ventive co osi tjon re safely located in the |ung
(2 0151 @“d@ tdﬂfﬁgoégrt of the cells safely |ocated

in the Aupgs ttirﬁ‘*é; Ltﬁe\&ﬁéﬁuﬁi frfa?'r snidettiedl withothoseglescribed above
parenchynal cell’s (see Fig

c ot theafell eidtuse axedium; ﬁgg%qﬁt,fghnomc&&dl ngl Yen heaéaalblotlcs and
AL EE R cq (o treat adult chr Sn.b'c°8‘ést rpct .be
| ung di Feages: GIODRDKPEessoNaveCtyrseamnpHising @lgqrgoﬁ \{)e transferred
by any of the conventional methods known to those in the art, for example, viral
transfection or non-viral method, or simply combined with the cells. At this
time, the introduction of the gene may be conducted in accordance with any of
the methods known to those in the art including adenoviral transformation, gene
gun, liposome-mediated transformation, and retrovirus or lentivirus-mediated
transformation, plasmid or adeno-associated virus without limitation. Further,
the cells may be transplanted together with carriers having gene delivery system,
which can release or deliver a gene to the cells for long periods of time.
Further, the composition of the present invention, may include 1.0x10°
to 1.0x10° cells/ml, preferably 1.0x10% to 1.0x10® cells/me, more preferably

1.0x107 cells/md.
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enphysenma, and devel opmental and/or chronic |ung
di seases such as bronchopul nonary dyspl asia of a

woRef7ase10and a prenmature baby. The inventive cBOPER20G7600535
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for treating devel opmental and/or chronic |ung

di seases conprising the cells separated or
proliferated fromunbilical cord blood as an active
i ngredient can additionally conprise one or nore

auxi | i apy iGeemAReSdmpostionicad Be 0sed henot-Green or can be frozen
consi sting of a nedi umto suspend t he égélls

effot dater wsei nTph&eeZQeﬂt%ﬁﬂmp@ﬁltloang‘l #ea Qecqygpgegs,ervatlve agent
a@t%bﬂflﬁggggﬁcgféi lﬁ’ém or SelSrec eBiurd T0as&RRBiologics))

nna ory cyt okl or an ‘expression
Vmay(be addeabmﬂler@lllshereof a cytok| ne providi ng

aut ocri.ne, or paracrine,.effect

gr owt hFPHBEG eccbmpo%gpgtcfaﬁlogg &Etrncl) e%r guﬁ}rghu}apc ne unit
t WuRableefoe AdmiMNstratihg tbi tdrine)ynwhum 1 imethod

| dengl cal aWl th thgrll descgl bggp%i)ove mng/ ime hods in the

cpharmasewtical figlderad the ﬁeﬁagsfosomﬁmsu%n g egﬂ‘ye é&%‘ﬁ’f enough to
airﬁtdhpé A otart 8 AGBhEMBR g[ﬁ dog_ch @r Qﬁ rtﬁvﬁfedt d&xes. For this

expression vector conprising Chereof

tplmpsﬁfer reed fdaynudatyorof foth epammmlt mﬁﬁ@mlsmtwad singllgn injection

forh)gﬁ S‘qeﬁnlr gﬁl tlﬂgf ﬁ%}%btlfgﬂ? g glf l?l’fli}%b{l ;Tgn{lﬁ%h%ﬁeﬁfcho& infusion

CS&é Sandpsipréyh ifgrniulagon sheh amhemdubpraﬁerabfy t Hﬁqegm@tmyampoule
be Conducte€d i n .accar danf@q wi t h any

cesba BN FRIGEREN 3P LU IoHIGE A ag SO Ra: ERidse, mannitol

tﬁﬁd‘srir%e'i@t é(ﬂﬁ‘tflorgﬁgﬁ Beifdre liseOS PifetheE dilat e@lls can be carried by
trans mat | retrovirus. or. | entiyirus- medpate

“’fffuﬂbnrm teoviyred) by madywinyheblnsides b aohvethylgne. o Shmple, a
Wlt i é?ﬁt qﬁt?t' {kﬁorﬁﬁla Eontlbfed‘égé | Rati®¥alPHospital Products or

er W carri ’havi ng gene
dqufﬁ:@y system which can rel ease or deliver a gene

h .
conposi HkonpBATIARER S dAFTR Q. | o, My PHERE, JhVEntion  may
% &%@agg lc#»gﬁfis%n@@r'rﬁéﬂe ﬂlfa@ﬁl@battlcmllbz@cbéﬁabb mactlve carriers

_ : | nore referably Oxl 0 7 cellsl\/ﬁ
| oxenttifoe tlmomiw igeadionin [QscnaRRlE ARTERTYARY & AN g5 G gotroller
e zen fo f
3153 glﬁfr olr);gap Ié}%% t@g?ﬁ{?cﬁ& f{)ﬁﬁ%lﬁtlbﬁ ealﬁpﬁﬁlﬁsgfig?gb}n&al,ubncant
I lpkésefarvedor quld:alffoﬂaulangnnedl um ( Cascade

BI o1 odl "Fﬁg %)repared composition or pharmaceutical formulation of the present
invention can be administered in accordance with any conventional method in
the art together with other stem cells used for transplantation and other purposes,
or in the form of a mixture therewith. Direct engraftment or transplantation to |
the lesion of the lung, or transplantation or injection into airway is preferred,
but not always limited thereto. Further, both non-surgical administration using
catheter and surgical administration such as injection or transplantation after
thoracotomy are possible, but non-surgical administration using catheter is more
preferred. In addition, the composition or therapeutic agent can also be
administered parenterally, for example, intravenous injection, one of the

conventional methods for transplantation of stem cells of hematopoietic system,
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may be added to the cells. Further, the conposition
can be adm nistered by fornulating a unit dosage
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conventional nmethods in the pharmaceutical field, and
the dosage contains an effective anmount enough to
i nduce al veol ar devel opnent by a single dose or in
di vi ded doses. For this purpose, a fornulation for

Pﬁsﬁfﬁs?{hﬁ:‘ga Qgﬂéﬂgsﬁéﬁcﬂi tooﬂhtellébﬁblhlde i nj ection

uch as
f or mul dheoeel bu%qpaafﬁeq'l nréfrﬁgli I On‘@é{a ?ul y ‘g‘&g‘g‘& cord blood of the
a%g%tal{nk/gffn@ﬁ‘ Cé&naﬁe %ﬂﬁﬁﬁ%&er@ﬂ ‘%Beél?ké'fféctlw SrhShrRCEdn@ihg from

njection solution such as 9
S@ddund (bdl(lﬁto OrﬂleIl ucalsésg thody M@Ilgla);qomfan@ldy l0x10° to 1.0x10

soI before Fur t t he

T (oY et REn s tned Sl ey Rftesy However
Oft %ﬂ&tw|&ﬂ@rst6ﬁ tRata i amaeunpr Oﬂlihé mfthantgedlent actually
Bect on- Di cki nson, Medcep, Nati onal ita

chdsisioneq BT 5 ASeEhineBan DL R RSTHvanh ActoS including
p{h%scﬁg% ast 1y ‘B@t ({T?B{e aqsition E«?'b%%ré&%@ ithe Sevifiy OF the patient’s

armace i'cal 'y  acceptabl e inactive carriers
esgcﬁ?plbnf mhe tlmseaa'outve)f iadgriridiration, ahdthekedypmeight, age and sex of

{@&%ﬁ{vi ya Q?]tle Jagglt 'klgeﬁgtg)sé r};ﬁ{z at%I ey %Eéj ghéﬁlaeﬁotq{e intended to

ekfiittheRtopd oflthe darition ipampemayat i ve for t opi cal
formul ati on. The prepated %Wrﬁ)osmlon or

phar maddet | BEsertorRNFRQTL N TWHEr, PTRYIES nd | Msthad ofpr  treating
a0 A6 Iﬁgﬂiap'a?ﬁi regbt‘oﬁlcaﬁ.ﬁfg’aﬁ%@ﬁﬁs\’\hélhg a¥omposition comprising

conve i'ona rt together with other
stelis sophatated eepr(fltfﬁraltﬂbfrgm wnbiidabeorhblogd e an active ingredient.

purpos Q
Di r ect p{;{l‘}q% ﬂF %16{ %Hggﬁfs prf\/eﬂl)é[m:ﬁgglutd@?r eéﬁkfv g)sfI %dr{mnlstratlng
t e bcbtﬂﬁosmbntdrmnhammwab fororulatipme ¢o iagratient by alsingathe above

Is preferred, but no ways limted thereto. Further,
bUﬁHO%?’Fl@H}I %&?n@&hﬂ%stratl on using catheter and

surgi caf h@meﬁ‘ﬂtl%rtﬁbth%ﬂ fotCllesting dbedlbpmenti and/or chromc lung
transplantation after thoracotony are E)(p si bl e,
e

ndiseasasgby ahtrattachsablyr admunstiadingg theae sition ¢, ,p armaceutlcal
r &l erlgﬁﬁn g#;& g%tt ér)n ﬂlnr}gtst{‘& ?alﬁl @Hn ‘i’ﬁcr%&?s%r t%@ﬁifkuﬁc effect
par en erally,
eb@r@lbﬁatlngﬂﬁctmabduy, cafmpa'rtedomthdhe cofiverféonal cell transplantation
method using intravenous injection. Further, umbilical cord blood is a natural
by-product of childbirth. The umbilical cord blood is much easier to obtain
than general mesenchymal tissue-like bone marrow requiring several steps of
operation and it is also very easy to find a donor because umbilical cord blood
deposit industry is developing steadily and the related infrastructure has already
been established. In addition, umbilical cord blood-originated cells do not
express histocompatibility antigen HLA-DR (class I1) which is the major cause
of rejection after tissue- or organ transplantation. Thus, these cells can
minimize the immune response when transplantation is conducted, for example
rejection against transplanted tissue or organ, suggesting that autologous as well
as allogeneic umbilical cord blood can be used. From the above advantages,
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conventional nmethods for transplantation of stemcells

of hemat opoi etic system besides direct adm nistration

i nvention can
rangi ng from

about 1.0xI0 4 to LOxICLO cells/kg (body weight),
preferably 1.0xI0 5 to LOxI 3 cel |l s/kg (body wei ght)
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scope of the invention in any way. The present
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devel oprrent al and/or chronic | unﬂ$di seases usi

cExanyile il» Separasion; ppg culiure of £p

ated or prol

ng a
i ferated

fromunbilical cord blood as an active ingredient. The
esent invention includes a step of
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phar maceutical fornul ati on as close to the lung tissue
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ction.
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Qta's QBIIH&EH @Ebral $llld‘10mb111cal vein right
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e bone narrow requiring several
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bl o

Fied ufe
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ture ha

hummmmsawasmom thaart0%Gen HLA-DR (class I1) which is

the maj or cause

<1-2> Separation and amplification of mesenchymal stem cells

a'dbﬁgﬂé/d heg el @blvigineds Houraddter colectlomhiandaht vuaintity of the
0]

originated cells do not express

The UCB collected in <1-1> was centrifuged by using Ficoll-Hypaque
gradient (density: 1.077 g/cw, Sigma, USA) to obtain monocytes.
resulting cells were washed with a basal medium (a-MEM medium (Gibco BRL
USA) supplemented with 10% FBS (HyClone, USA)) several times.
cells/c were inoculated into a basal medium, suspended, and incubated at
37°C under a humid condition containing 5% CO,, while replacing the medium
with a fresh medium twice a week. As a result, adherent fibroblast-like cells

were identified.
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of rejection after tissue- or organ transplantation.
Thus, these cells can mnim ze the i mmune response
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rejection against transplanted tissue or organ,
suggesting that autol ogous as well as allogeneic
unbilical cord blood can be used. Fromthe above
advant ages,the inventive nethod can effectively treat

devel ogyeihad vaRgts00.25% dtypsih UMy Glosepsas addedrio = mpnolayer
cystic fibrosis, chronic o structlvehﬁpul narly di e@e Th
aredomy evichisumesenahymaf sHieRs rells, Tand the cglls mye Ex%’ﬁ%? en,
2§ & 1ght %@H?/g%ft C\N«%Ilér tRBEulalddUSinkRt § 1HiRaPr #RE8MIm and repeated
imvention Wwthout limting its scope. Exanple 1:
Sabaubiviationaves amiducted softhatethe selih expansdedgasuive cel | s

of the present invention, nesenchynal stemcells, were
separated from human unbilical cord blood and cul tured

follo see Yanqg SE I .
cExampid IS YRR ckposed helpe oy WOy Yeptasia model
bl ood (UCB) Unbilical cord blood sanple was coll ected

fromthe unmbilical vein right after childbirth with
the nother's approval. Specifically, the unbilical

vein P Aifdg died 166RRed! Byc |uesichd Airah Laboratory
UCB- c\gﬁsl_lec?uhglrﬁﬁbgég%g%?gi AppitRadl BycHReHcR,

, CDPA- |
aGbimvitigel ofr$ amﬁr@Bimn@@Qakgﬁﬁﬁa;cmmsé@yteMegﬂ andigenducted
UCB was, col | egt.eq, i.nt Q. col l ection bag b ravity.
TH’eaCGéﬁf‘%nﬁﬁé”lgtﬂPg'f‘?%égﬁh‘%@%ﬁandl od within 48 hours
after collectio n h i ahilj f . _
o T AU 8 St TR
of;rdgﬂaﬁﬁsb?dg%b-lsiwmycgﬂté @:;_wmlmmlmm CeclL )!werepuxehased and
was centrifuge - using Ficol] -Hypague .gradi : -

( ERised nja rqs_e%n;gm @‘%&?ﬁ ’cagf: é‘ﬂra?t tgg%/ Ptvgeegbt?eﬁﬂe &labirth. ng},flly

td g bastalirats right after their
oEORH G, FREGCRBIN el s Gmepggicas il
sbirth enighinel) hours fiondhsbirtyior dhdaysisa)) several

reabieTSAUBeseRt B nd s hadiany Gy 80ee D x 320
cendadryDBox ¢sdatédPlexigies CGe) whichevasepindusilled asras a humidity 40-
g%%lgf g’aé“ atfq!ggfl@gqutgg%q 285 Ietj (r:nlg%cféng cleat%l,wfﬁgﬁ théboR WS Wthrated with
100% oxygen at a rate of 10 £/min for the first 10 minutes. When the oxygen
saturation reached 95%, measured by an oxygen analyzer (572, Servomex,
USA), 100% oxygen was refluxed at a rate of 2.5 ¢/min, during which the
oxygen saturation was measured continuously to keep the oxygen saturation at
around 95%. To avoid pulmonary edema caused by oxygen toxicity, nursing
rat dams were switched between room air and 95% O, every 24 hour for 14

days.
Example 3: Administration of UCB-derived mesenchymal stem cells

0.05 ml of UCB-derived 5.83 x 10> mesenchymal stem cell suspension
in 6a-MEM without FBS was intratracheally administered to the neonatal rat of
Example 2 using a 26-gauge needle on the 5™ day from birth after confirming
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were identified. Wthin 3 weeks, 0.25% Trypsin
(Hyd one) was added to a nonol ayer col ony of the
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Then, 5 x 104 cells/cn2 were inoculated into a basal
medi um and repeated subcultivation was conducted so
that the cells expanded ex vivo. Exanple 2:

Hyper oxi a- exposed bronchopul nonary dyspl asi a nodel All

ipYap of aftffomaraha® i theadidineReseof the murkrudlthe rat.
Laboratory Conmittee of Sansung Bi onedi cal Research

Institute (Korea), and conducted in accordance wthin

lﬁfﬁl‘hg_w it Tkésﬂ@ yrgt/)ﬁﬁftlod Rfeer Qﬁfmbpsd%'i‘ﬂw e a

asi a nodel, tinmedpregnant
Spr ague- Daw ey rats (Daehan bi oI|nk Co. Ltd.) were

pur cha nd
| east i)er\/vetz]ﬁ k}ef or‘ga Chﬂ} dbllrar%? e\%%h %{é’sﬂ%‘gﬁ%@%tﬁ f?ﬁtre?ﬁerltoneal
i talfbﬁala dtﬁh(mt erA?ﬂen fixmgt the heﬂ»saﬂmlracmiomyr Wghtperformed
er e Ir t 10 fr
T erayss Thgishenrtautd Jing: nes ot Qs SRETEHD TREGH aiffeered to
51’?509 1aé effu %n5w?€h 3& BoMd pBSQo(‘emt@@f ﬂie beatt asdahedung. A

eX| g age) which was contraolled as at a

Mth%Wmdnscﬁ@m@mﬁagh@ braampd fized dightlys 4 Olfrﬁglﬁiegyde as a
g ?\?e)éyvv}a?ﬁ%s f fe;dr@tr(?%hmﬂﬁeﬂl[n e@@&lﬁgﬁeﬁ éﬂd the' an% Whs &panded

Sgi}lgémqumdee aohpdsQireof 25asm rIégD gllawed by g”genng weth therfixative.
e 1009
B S B SO S T e

“RguilEi ggl continuously to keep the oxygen
saturatlo at around 95% To avoid pul nonary edena
caused by oxygen toxicity, nursing rat dams were

S et @'}ﬁﬁ e8P0 fih FOsH yR@fC hoqLIf and
1% mﬁ%@mﬁ(ﬁn nistrat ?gnﬂc))f UCB- derl ved mean
nﬁmmhn&t emcells 0.05 m of UCB-derived 5.83 x

105 mesenchymal stemcell suspension in a-MEM without
FBS was intratracheally adm nistered to the neonat al

(rjg; ]9{ oﬁ?‘%m tlﬁ?l%bz :sétﬁl(ﬁlf Bfedavigle 4% efdrmabdehyde 5t (24 hours in

¢ Exegie fwendbedded dnapaaligh “CRETBaR i PHEIRe 4 a thick

EXAIR! Siflch Tas YEiREERFIR a8k yIfd RidTBfolladdd biycebservation
under optical microscope, to determine the number of neutrophils, the grade of
fibrosis, the cell numbers and thickness of alveolar septa and pulmonary
interstitium, while the presence or absence of pulmonary edema was
investigated. Radial alveolar count (RAC) representing the newly-formed
saccules and alveoli and mean linear intercept (MLI) representing the size of
alveoli were measured, and mean alveolar volume was calculated.

The grade of fibrosis was assessed quantitatively according to a
modification of the method described in [Stocker, J.T, Hum Pathol., 17:943-961,
1986]. Specifically, 6 non-overlapped lung tissue sections per rat were
randomly selected, and 5 fields per section, totally to 30 fields, were observed at
a magnification of x 10. The grade of fibrosis was scored as follows: Grade
0=normal lung; Grade 1=minimal fibrosis of alveolar septa; Grade 2=moderate
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On the 14th day, the rats were anesthetized by
i ntraperitoneal phentobarbital injection. After fixing

woRbmg/oBdILs, thoracotonmy was perforned to expoBETKR20G7/000535
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heart and lung. A part of the sacrificed rats was
subjected to transcardiac perfusion with ice cold PBS
to extract the heart and the lung. A catheter was
inserted intratracheally and fixed tightly. 4%

f @breBisdsdeolas septhi ¥ iOtadevdssévist iflresis ofrabugiiar k@ta The
inserted catheter, and the |ung was pan i for
ufr‘nbr@mswﬁ@rqo%% %@@S%’ﬁ P BEAMETde ] fg‘%@alsgg)r F@Cﬁﬁ $gp ¢’

W th the X eE W$sair thm'eilms Ifbfdz&zb%v&hbﬁr 13:475-484,

rats were ex acte i medi ately frozen in
ni 993()ganverﬁxainhn@ vEas mwufm ithe mmnahbrcmchmlbcl@sﬁhﬁ nearest

i T, TR TS TR ATSHE e e
Fg}@g@g@}lé%wﬁ?qﬁ@@dgmlam arrﬁfﬁasrcouwtadch was then cut

ic i ce
horst ot CreedavmnilloRtokerasy Topap 8t S\ palculated using
oPtnE j op]hem édu%ﬁgﬁ ¢ ggﬁlb@fbﬁﬁ 08 Whie %B%W[ng)ﬂle tissue under the

s e o rosis, the cell nunbers
anphddhmkmsep@(XzﬂOOeol ar septa and pul monary

e RRAC HBEIER PR ot o

CRURE 10msrepresent| ng the new y-forned saccul es and

al I d I [
The oi Ziorake SGEBHOTBeATL RGBS HE VAT ORBaY ot al. A

L i forfd
T ey el e
0

thmsmst was placsdr pibdhie i E@ﬁ@é‘k&rﬁ})hﬁfﬁhe ﬁﬁaﬂvew%magmﬁed 200
£ 943-

a3 8% AT oy Sy R ver

fh%a@@reﬁer Thecdubenof thet a]vleylatrah&ﬁefelrdiIUss mantck divided by 3 was

? Bg? \é(?gstagggges@%g@é;%cg z]?r %Lu)ﬁtg}%&g-rtgg r% ﬂflgos‘;aluc;s obtained
| I d 9,
i, gty TRt E
&

3 severkadhi datosvas agplyzed statiskicaldppy usrngecqrr%i%ggﬁhglg mean value.
e VBT (2%8%&?%@%%031??%&2%?% anéjgégglfarl]fdaﬁ{e@?'ogl OBmpus BX81
Pfﬁﬁ'cﬁisboﬁﬂt hDlata hie £%pressed as meantSD, and statistical analysis was
performed by analysis of variance (ANOVA), followed by the Mann-Whitney
test or Kruskal-Wallis test using an SAS (enterprise guide version of three, SAS
Institute, USA) (Results were considered significant when the p value was less
than 0.05).

As a result, the lung tissue of a bronchopulmonary dysplasia induced rat
(HC) showed chronic inflammatory reaction accompanied by increased number
of monocytes such as alveolar macrophages and lymphocytes, and fibrosis
accompanied by over-proliferation of interstitial fibroblasts. However, the
damage in pathology was significantly alleviated in the lung tissue of the rat
intratracheally administered with the mesenchymal stem cells (HT) (Figs. 1 to

3), the quantitative analysis of grade of fibrosis was markedly reduced (Fig. 4).
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1993), a vertical line was drawn fromthe term nal
bronchiole to the nearest fibrovascul ar septum and
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and the fibrovascul ar septumwas counted. M. (see

Dunnil I Ms., Thorax 17:320-328, 1962) was cal cul at ed
using 1 m ruler, counting the nunber of septumwhile
observing the tissue under the optical mcroscope ( x

40). Taqe Ufnethgﬁgngmﬁsﬁé—bf a%ﬁﬁ&iﬂpﬂlrﬁ@h&i@ft ®gbphiseinduced rat

wer e each observed the 10 For

c l(aH&)J as mmmredmmh dhoteof & noan@héat( e); I\/Bé&}vaﬁass significantly

a [ 3, 0
L

0 Iindrb&edh ot Asi gregulip hmtp‘édirinmtd oft aﬂivedﬂan gdem@ppn‘lerﬁd showing a

200 ti ndthed meters of ..t he. al

mdwg'a@iw BmumGer A gl Saed Shvsolifees obvious.
gﬁé\)é? Oknarthéj'l tt%%ué 'dfet?lepra@ﬁﬁtrﬂtr%éﬁ@ﬁybé’drﬁm&ﬁéred with the

use to esti rrat he nmean al veol ar vol une,

r mlemh)gnwlammsc@im @lhb st erp@eghsithgh ataﬁﬁgrhrynchopulmonary
a?&?@%@g IB?E‘({ I{a‘?zPIlC]r)yRé\@ LasaAtEleagas wlﬁ?&ﬂ/ﬂijla&?d Yi’i%%n alveolar

usi ng corréspondi ng
vabliane Heeamealpavearf (Rigetd sech)i ol heasesu kﬁtgg@ytsathat the alveolar

d;ggilt%lg)lggﬁ:% gﬁgg%gglfﬁgﬁ&aa%ﬁo&lpg & ﬁﬁ:g?%gfi?l%@lﬁr fumber and
Pehd @édreskealvehysikze of variance (ANOVA), followed by

t he Mann-Wiitney test or Kruskal-Wallis test using an
SAS (enterprise guide version of three, SAS Institute,

EREH ROTIGPRD ) o e P P

ti ssue of a bronchopul nonary dyspl asi a i nduced rat

HC hronic i :

by | ner ShelreRvnpere ORPCATBR AL b IRHH 8P sRGEGPRT destimulation,

WWMM&e@wuﬂmb@maem il fridthesd dsscaibedip §6iradKD et al.,
over - prol I ferati or}tQ interstitial fibroblasts.

H@‘Wé\/e?u’”gta H&06 (ﬁ%@&%@ é]zt hol ogy was significantly
al l'evi ag ﬂﬂmﬁ ?ly‘ag' ogeh | lriﬁ%e tRbud NM@E was homogenized in a

intratra m ni ste with the masenchymal sfem
c giblosplfat) bufferg ¢pH17¢9, centrifuged at 30,000 x g for 30 min, and the

resulting pellet was resuspended in a phosphate buffer (50 mM, pH 6.0)

containing 0.5% hexadecyltrimethyl ammonium bromide. The resuspended
pellet was allowed to react with 0.167 mg/mé O-dianisidine hydrochloride and
0.0005% hydrogen peroxide, and the rate of change in the absorbance was
measured at 460 nm to determine its MPO activity. 1 unit of MPO activity
was defined as the quantity of enzyme degrading 1 pmol/min of peroxide. All
data was expressed in mean+SD, and statistical analyses were conducted in
accordance with the method of Example 5 (Results were considered significant
when the p value was less than 0.05).

As assessed, the MPO activity in lung tissues of hyperoxia-exposed
neonatal rat (HC) was higher than that of room air-exposed rat, which means
that the accumulation of neutrophils as inflammatory cells has increased
significantly. However, when the mesenchymal stem cells were administered
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3), the quantitative analysis of grade of fibrosis was
mar kedly reduced (Fig. 4).Further, in the lung tissue
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conpared with that of a normal rat (NC), RAC was
significantly decreased, and M.l as well as nean
al veol ar volune were remarkably increased. As a
result, inpedinment of alveolar devel opnent show ng a

r @&@@t@qn@hﬁf@aiean yEIDE theMP@ractivitgrwad markedlgargddced than that
al veol ar size vvas obVi ous ngve er,. in the lﬁ ti ssue

ot hppesoxda- pmw&dm@n@@fra}s i #).cvhichnegnsbaRthe accumulation
g%g%eﬁi?ﬁ@g ééffma r EBlls wi sieAiRane réfihdedt hat of

a bronc m)nary asi a |n ced rat (HC), RAC was
i ncreased, while MI and mean al veol ar vol une becarre

I [ ,

Ea2mble AN apbEaheted 1B bR bistSHRERNT, affink g ¢ e

[ ncreaséig a: \éegl alrvpgun‘oe(rBI gngrghedgecreased altveol ar
i’ijéfopem”‘ﬁefg%r@nvm Ol lessnohymal s cSilS AEASPIgtRd into the

bS8 hAEAIsESSE.USi ng a nodification of
tﬁ gédh/scrl ed In SG&gey KD et al., AmJ Surg

186 526FBgD, in206RT . tosphedls ivdather, the mesgaghymaly swlss%éls were

é)ﬁﬂ)efer )Wgréggbg?&gg%é) fhe! lﬂngofrl’l%g'ag&%tcﬁyﬁﬂ fs%ﬁn €O & fkample 1,
r ggb&r}[ﬁi n@lthg |r%dét ﬂmscrem uBKgﬁZﬁe C(Eugmg, ARSAphavere birftfasracheally
t 5% I
mn@pﬁ@sqi okl Tov 0 PO BERIRIUE A OFSHIER ap b g, the lung

g&&@sf thed daPwidls bBderdted wathCh Husrissést MR rbxdpechl ori de
and O OOOS%S@étnr ogen er oxi de, and the rate of chang

in the Bhese et s mesenahysss semicsllaafdiamale 1 were
f MPO activity was defined
ssg{ehg %g%ﬂ%tﬂ% l‘f“}%ﬁﬂ degradl ng 1 mol / mn of
per oxi dEurtlvN:ﬂ, ml ajrdemis chmpk ¢lses eHaraotemsafhdifferemtéation of the cells

f hg(tzl S ; C?}hgﬁﬂ?ﬁ%’tﬂzﬁp@% rtgﬁgondu%t %glr g&@of@ekﬁg&% ﬁkﬁ% were

Siggdihéd A %I\M]SP-G iSroPsut Bl cttht Wstelie €3 ashagpclifddmarker of type II
assessed, e MPO activity in lung tissues of

h;m@nmn@cmp eneof selnaf hing aarepm)m%aa‘ga&wmeefiﬂ%vnsubﬁctmg a
U8 zenf 11ds00 e &idn X RRSEHohRiocheHisthy SBMIAg against the cell specific

marker.

Specifically, a frozen lung section was fixed with 4% paraformaldehyde
for 30 min, treated with a mixture of 1% bovine serum albumin and 0.1% Triton
X-100 for 30 min, and blocked with PBS containing 0.1% Triton X-100 and 3%
normal goat serum at room temperature for 1 hour. The tissue section was
then subjected to a reaction with pro SP-C (rabbit polyclonal, Sterologicals Co.,
USA) as a 1* antibody at 1:100 dilution at 4C overnight. The tissue was
washed with PBS, and treated with Alexa Fluor 488 goat anti-mouse (1:500,
Molecular Probes, USA) as a 2™ antibody in blocking solution for 1 hour. The
resulting tissue was counter stained with using DAPI (4'-6-diamidino-2-
phenylindole, Molecular Probes, USA), mounted by using Vector shield
(Vector Laboratories, USA), and observed with a confocal imaging microscopy
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that the accunul ati on of neutrophils as inflammtory
cells has increased significantly. However, when the

wones®aciynal stemcells were adm ni steredto rBCEKR2007/000535

10

1

2

(&2}

(@]

intratracheally (HT), the MPO activity was markedly
reduced than that of hyperoxi a-exposed neonatal rats
(Fig. 8), which neans that the accumnul ati on of
neutrophils as inflanmatory cells was significantly
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resulting tissue was counter stained with using DAPI
(4' -6-di am di no-2- phenylindol e, Ml ecular Probes,

wo Bjogommunt ed by usi ng Vector shield (Vector PCT/KR2007/000535
Laboratories, USA), and observed with a confocal
I magi ng m croscopy(Bio Rad, USA). A fluorescence photo
was taken with an O ynpus EX41 fl uorescence m croscope
usi ng A ynpus MaganFire canmera Xl OO and X 400 lens. As
awHas Y ¢laithéérpisk ung tissue of the rats in the control
group, that were not adm nistered with the nesenchynal
stemcells, showed m ni nrum background stai ni ng, but

t{].e.A.uQ?Iél&)ié)gﬁH)ﬁs 6f fBgid L%i\{/é‘lé s@aheay | shronic lung diseases

adm™ni s wth the ne stemcells, showed

necwipRKhE 6cel b et prdated aors prelifetated drom  wabiligpl reard blood as an

flé{orescercace. Further, as a result of co-staining with
5  APEIEI Sl ker of type Il pneumpnocyte, one of Iung
parenchymal cells, |abeled with green fluorescence, a

D3 e feomRosi i Pkl WESHIRIDNE S Al SHEPRY frapy (i eroup
‘é‘?(?lfsés?tg{%e&ﬂ/mbgsé}‘tﬁg sbphrafeq frcth th!ghbilics ord BRsod, mesenchymal

rated 1'mto l'ung parenchymal cells (Fi .8}1?8).

Astenr deligylsgparatedhremb thenubilical rrogd thlged, meﬁ%ncglé( ajtem cells
dmi ni.st.rat i f i i1

0 SAEBRE A3 Bty 00T L By SUPRIAL Il o
devel opnental and/or chronic lung diseases. Wile the
<o dheicemamBaUENEe s GBI P Eng e Saubiif feRkpoictic
]\C/g{e?.lpya%ggaﬂi Ifniemgﬁﬁllgfé% gkilrges may be made and al so

wi t hi

the scope of the invention as defined by
the clains that follow What is clained is: 1. A

15 it ATSee lgnifibn (oAt Pe STLAURRTETON, AIIBIE hiises an

f r goxiliaby tompbnerntrseleotabifomsthargraep corsisting et eplturexmedium, a

12 %ggg ﬁ?qsc:tltyh]o fnrh 3{15 ?%%%}1% S(}'i‘; ﬁrf% 'hé#é&rg}% ﬁ(gjc l)a}?e gﬁﬁression vector

sepahipkRfhd tRiNsake, dndytbkie! prvidingl aaderime werpArgerine effect, a

stem cel |l s separated fromthe unbilical cord bl ood,
me geonyHy fagtors ardhit éembinalian 41e1%94: f r om t he mesenchymal

20 stemcell by sub-culture, and a m xture thereof.

5. The composition of claim 4, wherein the medium is selected from the group
consisting of DMEM, MEM, o-MEM, McCoys 5A medium, Eagle’s basal
medium, CMRL medium, Glasgow minimum essential medium, Ham’s F-12

medium, Iscove’s modified Dulbecco’s medium (IMDM), Liebovitz’ L-15

25 medium and RPMI 1640 medium.

6. The composition of claim 1, which is intratracheally administered to a patient.

7. The composition of claim 1, wherein the developmental or chronic lung

30  disease is cystic fibrosis, chronic obstructive pulmonary disease or

bronchopulmonary dysplasia.
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3. The conposition of claim2, wherein the nonocytes
conprise hematopoietic stemcells and nesenchynal stem

woceeal71089104. The conposition of any one of cl ai FET/KR26078)00535

10

whi ch further conprises an auxiliary conponent
selected fromthe group consisting of a culture
medi um a gene effective in the treatnent of |ung
di sease or an expression vector conprising the sane, a

t gki I di t QEAiRE dRKelRphRmtdlner eht@dt , luag diseases
gaf/'os\;lvt E@glg%‘%ire Q%ﬂg g%cgﬁ%ﬂilﬁr%ti on thereof. 5. The s
coeparsidifrem the cemppsition ofjedaial b t he nediumis sel ected
fromthe group consisting of DVEM MEM a-MEM M Coys
5A nmedium Eagle's basal nedium CMRL nedium d asgow
nd. g agees o€otdiml 8,melichris sélacted fFom 2hergriiupngonsistiggeofgnjection

di fied Dul becco! s i um (4l Liebovitz' L-1 5
tHL nrﬁmonlfgg@%p%% %@Mr fa MBLition of

claim1, which is intratracheally adm nistered to a
patient. 7. The conposition of clai

| 1, erein the .
dt.eopathedafor greatingodgvelonmental Q’é&g@m%w%&séases comprising
] | i | indli] SQ&Seh &mprises cell
PR SAAR RS M Ly 92 pimpiscs el
t sepatatad od peliforated fimim ombilicalroed blongl @ aeagieee ingredient, into

prepared fromthe conposition of claim1. 9. The agent
of p@T‘%\‘?trﬁugferWﬁi syfh i%%Srgg%ersect ed fromthe group

consi sting of injection fornulation, infusion
formul ati on and spray formul ation. 10. A nethod for
treating devel opnental or chronic |ung di seases
conprising intratracheally adm nistrating the
conposition of claim1, which conprises cells
separated or proliferated fromunbilical cord bl ood as
an active ingredient, into a patient suffering such

di seases.
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