.COVPCSI TI ON FOR TREATI NG DEVELOPMENTAL AND/ OR CHRONI C LUNG DI SEASES
COWPRI SI NG CELLS SEPARATED OR PROLI FERATED FROM UMBI LI CAL CORD BLOOD
5Technical Field The present invention relates to a conposition
for treating devel opnmental and/or chronic |lung di seases conpri sing
cells separated or proliferated fromunbilical cord blood. 10
Background Art Devel opnental and/or chronic |ung diseases
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15 bronchopulmonary dysplasia of infant or premature baby, The seriousness of
these diseases is that there are no effective prevention and treatment methods

for these diseases in spite of the severeness and chronicity thereof.

For example, the bronchopulmonary dysplasia is a'ch_roxiic lung disease

induced by respiratory failure in newborn- or premature babies kept in a

20  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

for a long period of time and serious side effects such as pulmonary

25  hypertension must be dealt with. Even afier discharge from the hospital, the
rate of re-hospitalization of infants suffering from bronchopuimonary 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 progréss to bronchial asthma

30 because of continuous bronchial hyper-sensitivity (Coalson J1. 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,



19: 673-94, 1992). An effective treatnment nethod for

br onchopul nonary dyspl asia as well as other chronic |ung di sease of
adults has not yet been devel oped. Studi es have been focused on an
approach for the treatnent of bronchopul nonary 5 dysplasia to reduce
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20 thereof.

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.

25 It has been known that the hematopoietic stem cells in bone marrow
have plasticity, suggesting that fhey 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.,

30  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).



On the other hand, nesenchynmal stemcells separated from bone marrow
of adult mce, named "nultipotent adult progenitor cells (MAPC)', are
capable of differentiating into all three germ|ayers of ectoderm
nmesoder m and endoderm and in fact they have proven to differentiate
into alnost all organ 5 cells when injected into the blastocyst of a
nouse. These cells were reported to have enbryonic stemcell markers
such as OCT-4, Rex-1 and SSEA-1 (Jiang Yet al., Nature, 418:41-49,
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The transplantation 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
25  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
30  lower risks compared fo those which may be caused by autologous bone
marrow fransplantation in case of various types of cancer or other diseases. In
particular, umbilical cord blood bank has recently been in operation to provide

3



5 as to whether the nesenchymal stemcells, particularly, MAPC-Iike
cells having excellent differentiation potential into various organ
cells are present in unbilical cord blood. This is because it woul d

be a break-through discovery in cell therapy, and cell and tissue
regenerative medicine, if mass-production of such nmesenchymal stem
cells or MAPC-like cells fromunbilical cord blood 10 can be
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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
30  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.



15 Patent Publication No. 2005-0105467 describes a nethod for
treating nyel odyspl astic syndronme and mnyel oscl erosi s by

adm nistrating a high dose of unbilical cord bl ood-derived stem
cells. However, there have been no descriptions on the therapeutic
effect of the transplantation of unbilical cord bl ood-derived stem
cells in treating developnental and/ or chronic lung diseases. 20

Thus, the present |nventors e gllshed a bronchopul nonary dyspl asi a
model by admi ni st FRWeYgLHhgH Yasberiene ﬁﬁlﬁwté&yﬁgéﬁ' therembilisab bgrd blogd-

t hen adm ni n fent
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di seases 10co Ising cells arated or_ proliferated fromunbilical
cord bl ood & Lc%]cgqr\gleb]pﬁgr%gg@ﬁt cells. * For example, Korean Patent Publication
No. 2003-0015160 describes a composition for treating articular cartilage
damage comprising cell components separated, proliferated or differentiated
from the umbilical cord blood and a medium containing thereof, and Korean
15  Patent Publication No. 2005-0105467 describes a method for treating
myelodysplastic syndrome and myelosclerosis by administrating a high dose of
umbilical cord blood-derived stem cells. However, there have been no
descriptions on the therapeutic effect of the transplantation of umbilical cord
blood-derived stem cells in treating developmental and/or chronic lung diseases.
20 Thus, the present inventors established a bronchopulmonary dysplasia
model by administrating highly concentrated oxygen continuously, and then
administrating the composition 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
25  cells. Thus, the present inventors have completed this invention by cdnﬁrming
that the composition of the present invention can be effectively used for the

treatment of developmental and/or chronic lung diseases.

Disclosure
30  TYechnical Problem

Accordingly, it is an object of the present invention to provide a



In accordance with the other aspect of the present invention, there
I's provided a nethod for treating the devel opnental and/or chronic

| ung di seases conprising adm nistrating the inventive conposition to
a patient suffering from 15such di seases. Description of Drawi ngs The
above and ot her objects and features of the present invention wl]l
20becone apparent fromthe follow ng description of the invention,
when taken in conjunction with the acconpanyi ng draw ngs, which

respect i vel ycahpusition for trE—atg% délveﬂ@plﬁentahmcﬂaf eirbaid nhy dideatdsng the
' ti ssues Qf neonatal rats

i mproved pat hol og cal vi the un
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and/or c ronnreathgsl%el é@@%@fcﬁmeﬁfal e@dc/gﬁférﬁgpﬁcm@ diSeat0s "W hirdfracheal

t her apeutic co itron nor ma

hyper oxi a- exq,xhnﬁnst(a:ﬁmnﬂthpummmewonmﬁm ta)a pattewyp, and HT:
hyper oxi a- exposed and unbilical cord bl ood-derived nesenchymal stem
cell intratracheal transplanting group (HT). 30Fig. 4: a graph

i 1l ustrati ngTeshiieneSbltibnosi s of lung tissues of neonatal rats

i nduced wi t h" bronchopul nonary dyspl asi a, one of the devel opnent al
and/ or chronic lung diseases, after treating wth the inventive

therapeutic conpogi bR dance with one aspect of the present invention, there is provided

a composition for treating developmental and/or chronic lung diseases

10 comprising cells separated or pfoliferated from wmbilical cord blood as an
active ingredient.

In accordance with the other aspect of the present invention, there is

provided a method for treating the developmental and/or chronic lung diseases

comprising administrating the inventive composition to a patient suffering from

15 such diseases.

Description of Drawings

The above and other objects and features of the present invention will
20  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

25  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).

30 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.



NC, HC and HT have the sanme neanings as defined in Figs. 1 to 3.
*significant difference from NC group (p<0.05) #significant
difference fromHC group (p<0.05) Figs. 5 to 7. graphs illustrating
t he i nproved al veol ar devel opnment in 5 the lung tissues of neonatal
rats i nduced with bronchopul nonary dyspl asia, one of the

devel opnmental and/or chronic |ung diseases whi ch was represented by

t he val ues of radi veql cou nean |ijnear i njerc

and mean al veol ari\ﬁ:lr‘)}ibrém 6’@3? é Plgﬁraééiﬁﬁﬁsd\m St Eé‘)?’
i nventive therapew 9N¢C nd # have the
same nmeani ngs as dglfk;’ﬁln ﬁﬁlfzérbﬂéb fb éi‘@up'(ﬂ_mz‘gi? 8: a graph

illustrating redu#ﬁ@nlﬁ@mbdlﬁmnmﬁ‘em(m@map@ﬂ) whi ch
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ft t t h 15 t
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10 NC, HC, HT, * and # have the same meanings as defined in Figs. 1 to 4.
Fig. 8: a graph illustrating reduced myeloperoxidase (MPO) activity,
which representing the accumulation of neutrophils as inflammatory cells, in
the lung tissues of neonatal rats induced with bronchopulmonary dysplasia, one
of the developmental and/or chronic lung diseases, after treating with the
15  inventive therapeutic composition.
NC, HC, HT, * and # have the same meanings as defined in Figs. 1 to 4.
Fig. 9: a photograph illustrating that the transplanted therapeutic cellular
components were safely located in the lung tissue of a neonatal rat induced with
bronchopulmonary dysplasia, after treating with the inventive therapeutic
20  composition.
Blue: cell nuclei
Red: therapeutic cellular component; and
. Pig. 10: a photograph illustrating that the transplanted therapeutic
celluldr components were safely located in the lung tissue of a neonatal rat
25  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
30  (green fluorescence)
DAPI: cell nuclei labeled with DAPI (blue fluorescence)
Merge: co-label with PKH26, Pro SP-C and DAPI



Fig. 10: a photograph illustrating that the transpl anted therapeutic
cellul ar conmponents were safely located in the lung tissue of a
neonat al rat 25i nduced with bronchopul nonary dyspl asia and
differentiated into type Il cells of lung parenchyma, after treating
with the inventive therapeutic conposition. PKH26: transpl ant ed
therapeutic cells labeled with PKH26 (red fl uorescence)

Pro SP-C. ty | cel.ls of. lung parenchyma | abeled with Pro SP-C
30(green flu QQﬁﬁQ§§E$¥éﬂ2 cell nuclei |abeled with DAPI (bl ue
fluorescence) Merge: co-label with PKH26, Pro SP-C and DAPI  Mbdes
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2 remat o 8 eRlied ik RacRire HelMheldd e MR {1 BAAE, [bilical
75: 389- 397, @ﬁﬁ&)lood’-lmmgmatbrésells:dblmtwprm migtozempatibilitynuimiesre IPOEIR
cond cted for exanpl e. r ectlon alnst

wh | 5
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transplantation (e Blanc, KC, Exp Hematol, 31:890-896, 2003; and Tse WT et
al., Transplantation, 75:389-397, 2003). Thus, these cells can minimize the
immune response when transplantation is conducted, for example rejection

15  against transplanted tissue or organ, suggesting that autologous as well as
allogeneic umbilical cord blood can be used.
The procedure for the extraction and separation of umbilical cord blood
is as follows.
In case of normal vaginal delivery, placenta is still in the uterus right
20  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
25  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 exiracted from the umbilical vein ex vivo after placental separation
30  from wuterus, 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



al | ogenei c unbilical cord bl ood can be used. The procedure for
the extraction and separation of unbilical cord blood is as foll ows.

In case of normal vaginal delivery, placenta is still in the uterus
right 20 after childbirth, and unmbilical vein is expelled. Thus,
unmbi l i cal cord blood is extracted fromthe exposed unbilical vein. In
case of cesarean section, placenta is also expelled right after
childbirth, and.ynbili al cord blood is extracted fromthe exposed

unbi | cal veiBfolitepied from |the anmbdlical prasddbioed: aireferablymonkeoemosedells

unbi | i cal vei ' f Ll :dbi ilical cord. blaood is

ext ract ed frc?%le%%g ffﬁg‘f?ﬁégﬁﬁ\’/E’Pir‘\é‘g@“‘rﬁ\.Ee??{‘}&ﬁl‘lgagéfﬁg%l‘ﬁﬁﬁgiewl?%sﬂc stem
fetus by asepells andnmesenchiyomal stemt hells separatednfrom ¢ verbilcdll end BRB,
be taken eit or,_after. placental .separation fromuterus. In

t he case of éssaeﬁgliyﬂrﬁglecs[t?lgn106{1563%%9&5[}011@0% B‘IUQBLC@IS co%d r bloodg and
f r om t he sunbichéseathymeahstex: ¢eNe aafiliHtedofroge ERMyld v -
uterus, and taken iyrf?o Zn unbi | iaczfl11 ceorcf bl gigghlggrrpl | ngdlégg%lﬁ éerlﬁ”By sub

cont ai ni ng aft ’Eﬁa_gﬂﬂdame Qﬁsﬁgdb}q%@lnﬁ]eﬁhéeﬂ%éﬁpﬁawdh&mrtb@simlbidinabtord
he B eFert BUADGE A ahab e Lo ERALA ol g bh Lo
the group cob¥isubiawdtus areomory preervesht ai ni ng hermat opoi etic stemcells
mesenchymal st em oo EssRuRRRa. T Roes i rsted o Grum blseh cohilood
5 mesenaby mebresmaltimstents ualike tie Bgidal eFoiAE cOMSSNBENBardWe Tugsdsting Wat
subcul ture, gnd the nmesepchypal . stemcells separated fromthe
unbi i cal co YbP%@%&‘%é@%ﬂ?&?%ﬁﬁo messachond tisvpes snely asrlne; tvertilage,
TRy DS et T S S S gy, Fues
umbilical cord blood-derived mesenchymal stem cells have self-renewal ability,
suggesting that they are capable of proliferating under suitable conditions
15 without differentiating into specific cells or tissues, and might exhibit anti-
inflammation activity when transplanted. In addition, the cells are more
primitive and have much better cell proliferation, differentiation and secretory
capacity of the regulatory molecules or substances, as compared with those
derived from the mesenchymal stem cells separated from general mesenchymal
20  tissues such as bone marrow, muscle and skin.

To separate and culture the mesenchymal stem cells from the harvested
umbilical cord blood, any of the 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,

26 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

30  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



10 are nultipotent, unlike the typical stromal cells of bone marrow,
suggesting that they can be differentiated into nmesenchymal tissues
such as bone, cartilage, adipose tissue, nuscle, tendon, etc., under
appropriate conditions. Further, unbilical cord bl ood-derived
mesenchymal stemcells have self-renewal ability, suggesting that

they are capable of proliferating under suitable conditions 15

w thout differentiatin iﬂto specjfic cells or tissues, and m ght,

exhi bit anti MEPSERR¥ %?fsrt ﬁé&l?@ﬁﬁbm%ﬁem efllspl alhew the aelianet protiferated,
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o ow - mase it aerhBpRE WA e IR PR Aot HelR oW do bosh dnythaart
stem cel Iss f (Deyidet ARy ve93)ed THHpIiL, @l cetlar fe RuSRhdea M RE cro%entga%m of

met hods descr :)‘gsgl in K@reiin Pat ent Publicatign No. 2003-0069115 .
publ i shed ar tiXdPex 5%401 eellsnper bind im ganedmm forathe @yepieservation conprising
1999; and Lazar bRV 1 y -

1995] can bezlgsze@,olﬂa\%%t%e?\% bexarrp? e |2%gﬂ-cl)i\'{/\)n%g)(y{%g(dn%g&gdéﬁfog‘?&e)t he
harvest ed unbilicalhesel $ispensios if alisteibatgal mto cglass-i drugkgtibyamysaulgs for

Fi col | - Hypaq radi.ent to.separate nocyt e onprisin

hermat opol ot i A68F Birerbe and frride Amhalieh a¥ seled e out yd dre freerardiopt at
washed sever al pidgimanied @mperanire. | PutHis ithBe, Fihes PoslbREd RN OSY L L Freeze-
are cultured in a cylture vessel, 30 with pr [ density, and then, |
the cells ar @Q8F ttCBHB'Pgl &*Peﬁ%ﬁzéng @tﬁtﬂ% mcl) ?fguﬁgqoethaﬁyélﬂ .damgﬁgiurmg
the prolifer gidwiecai be riffifezedNO When e Enifthahfie R MSRASARE R -
to forma colony of a spindle shape under phaSe contrast croscopy,
are the mesefR0Ry.nilis drapsferesid wio wHiquid mdtregen tankr sndnulinthinedt atdess than -
sub-cul tures lﬁb%performad until the cells are anplified enough.

The cells confaimed in the inventive conposition can be cyropreserved
i n accorldance w t Hd fieawe dhe arellsptied angtolabxd haeltd -Yentransferretl hvem it tigeid

art 5 (Doyle.et al.., 1995),,Fhat i t he. cell s.are suspended_at the
concentr at i oHltS‘?gel‘&B’é-lm@ﬁ%’éBgWF?ﬁ”&éb q'iwﬁ'gy'i ﬁl‘lhe ﬁgmearﬁeﬂégnttﬁ%ampoule
cryopr eser vaaieplacetiihi $icoBuddvei¥ EbRaldiagal chibiienRedRiny Juickly ks an

DVSO (di met hyl su] f oxi de) . ' The cell suspension is distributed
into gl ass- 6%¢H 1¢hpoul es for deep freezing, and then the

ampoul es are seal ol el Pbertn iy R, [HECHRIAP LSS inlGhe separation or

t
programed tenperature. At this tine, it is preferred to us
f r eeze- BPogr arelifheationoot the meserchynal Ateny ¢ellsemay bel ay médivgolathgeneral

the ampoure FebcAfute MR FER BABHE 17 nE Byr REIE 10576 RIB GRS, for
tank and mai sxapled DNMEMSSEMaa-MEMOMECoys SA medium, Eagle’s basal medium,
CMRL medium, Glasgow minimum essential medium, Ham’s F-12 medium,
IMDM (Iscove’s modified Dulbecco’s medium), Liebovitz® L-15 medium,
25  RPMI 1640 medium, and DMEM is preferred. The cells are suspended at the
concentration of 5x10° ~2x10* cells per 1 mé 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,
30  strepfomycin 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



15To thaw the cells, the anpoule has to be transferred fromthe
liquid nitrogen tank into a 37C water bath quickly. The thawed cells
in the anpoul e are placed in a culture vessel containing a culture
medi um qui ckly under an aseptic condition. In the-present invention,
the mediumused in the separation or 20 proliferation of the
mesenchymal stemcells may be any nmedium for general cell culture

wel | - known t ' . r Y 0 0
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fetal bovi ”%%1%1& A ﬂ%hsl?roﬁeﬁ%i!;mgf Qi;sﬁaj?‘sp‘lé’éié'@husa&%aﬁi%ﬁ! é?d'h%iit intrdied

AN on!
as Penicillin .dst reptonycin entanycin sul fate, antifungal agent
such as anphssgitatonnrate end peer seight gail alThenstthe bingseversfextnae emtthe

m croor gani ;i cont ayn e} ’ .

I nvention, t ag@t %@2{ un%?l%ggﬂngoﬁg?q&wbﬁoﬁﬁoﬁ u?&gp][agla (HC)
separate 1o remut 'Ecviieal clandid imélan‘tﬂl‘l&tos}e mﬁbnfimeﬂm insreasedemonbotytes dndiftbvosis
an appropriate density.,in a,culture S i n the cells re o]
to an ab(gr opWithy eagpélpfpggteg HH@{S%E@L&E%O%%%@WHP%&?B ﬁlﬁ#ﬁé‘ﬂdq@ "In
br onchopul mopmgiNoslyRPHRS hihgHSRIe b (e eiail), Ml vieedial aohmts(FRACH kee
5 adm ni strating highly coricentrated gﬁ/_gen continuously from{he

birth. As a HesamANetial., iedinfsduiboe 4, 4993) weprésenting the number
obtal ned exhhegy 98 SRAEHATPSR L megh i BRI, S Dt
rats with bridiSchdhoramidr3204§2%) 4962) ¢epEpscntingbileedizehobraleeoli and mean
ntl amT% or yal{ngcoal(e:u’.E ivg usmf\:Ni (.ste@ mﬁoev@asneg er{Darig %ligaengglpc}r fd‘et” RfoilsBiol., 23:162-
167, 2000) increased remarkably (see Figs. 5 to 7), and resultantly alveolar
development was significantly abnormal, compared with that in the wild type
normal rat (NC). However, in the lung tissue of the rat intratracheally
administered with the mesenchymal stem cells (HT), the damage was
20  moderated (see Figs. 3 and 4), RAC increased, and MLI and mean alveolar

volume became lower (see Figs. 5 to 7).

Further, the result of measurement of myeloperoxidase (MPO) activity
as the index of neutrophil accumulation shows that MPQO activity in lung tissue
of hyperoxia-exposed neonatal rat (HC) increased markedly as compared with

95  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.

30 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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10 with over-proliferated interstitial fibroblasts in the lung (see
Figs. 2 and 4). In addition, in the lung tissue of the rat (HO),

radi al al veol ar count (RAC, see Husain AN et al., Pediatr Pathol.,
13:475-484, 1993) representing the nunber of alveoli was

significantly | owered, nean linear intercept (MA, see Dunnill Ms.,
Thorax 17:320-328, 1962) representing the size of alveoli and nean

15 al veol ar veduityehd eelés Moltrlgdrin She imentive AomboBERmi welféedalfelbmbcﬁeabﬁn the

rosul tani 'y A0 ear 6o L PORBR PR B GHs Faht Fiselagh By ko Brs were
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tissue of the rat intratrach ea Y adm nistered wth the nesenchy
stemcel I's (HT), thecerdingls thasellpof MEE&@MW@@@%\ghlch@r‘aﬁap&rﬁted and

RAC i ncr %as$%ml?f%9at%l_fr&ﬂdurﬁﬁﬁlbﬁf‘lcﬁﬁp’bféod’cﬂai'l”@e RESEFeI) QHRH thStFEat adult

Figs. 5 to 6f measur enen
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hyper oxi a- ex§ SE88na feye ?ﬂ'&f’xﬁakc?’%&:{ggdch’%ﬂ%& F‘!Pgas REHBar Syeh as
with 25 t hatyrghcHopalmahiryQRPRAR ¢fad infaktidnd dt\@@nmﬁﬂevoaw in lung

tissue of rat Intratrachedl 'y adm nistered w the i nventi
conposi tion (HT) waBe riﬁY%ﬂ’leychl@ﬁﬁltl?ﬂaﬁﬁ’TttFl%Rtm@f develepmsgnia! @rgéycehronic

neonat al, y at ?uﬂg ﬁﬁlegéeg co@ﬂpms‘i‘% Fﬂl—: (\5/\52%%? E%Iﬁ%d Blh (Eeéiuce OﬁkanhcaI cord

neutrophlls as | ca tIy r
addition, t hé)lmﬂrpmantaodmveahgtddmrmaaaeﬁddlmmm c@mpnsmpne @rngomeaumhary

labeled with red flu h 1|

and then 1 ho PHRgIERTRSTRY il e "B ub ibBlstRE GF pirhei & SLSHER the
m croscope. Aglig a gf@ﬁ?l effectivee ugﬂ'ld ﬁ‘ea?]tme:ntldfdl(mgl diseasd (wg.panuenﬂammatory
conposi tion were safe ed in the see

partof the GaHRG B PIRS Attt oIt g insHimetory EtokiRe) or an
di fferenjd at gg Rfé},t:,fa ! %gto?abs gﬁxm@ tBQkbH 615@?’[0%1193 pd¥iding autocrine or

Accordingly, e ce resent invention, which are separated

and 5 proli f@aeaoemef ¢f5¢nu(mﬁ,|1né@‘ﬂcukm-d%l growth daptop e &t karatinagyje gsewth
to treat adul | ung di'seases (COPD) such as

cystic fibr og%’%tgg’lrﬁgﬂ%r%ﬁﬁ %ﬁéﬂgﬁg devel opnmental and/or chronic |ung

di seases such as bAommbcmnb,nﬁnamydrdmsme@sba idénticai miththasadleacribed above

2;3?2? u;ﬁr gﬁi%r th-léhgeﬂ cul te'mvgdluf)nn%%éﬁt'fgr nof) 1ncrlucﬁné aﬂ? sgﬁl\ﬁ?l zﬂﬁﬁﬁgﬁ@ and

20  antifungal agent.
The gene or the expression vector comprising thereof may be 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
95  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.

30 Further, the composition of the present invention, may include 1.0x10°
to 1.0x10° cells/mf, preferably 1.0x10° to 1.0x10® cells/mé, more preferably
1.0x10 cells/md.
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10 lung di seases conprising the cells separated or proliferated from
unmbi | i cal cord blood as an active ingredient can additionally
conprise one or nore auxiliary conponents selected fromthe group
consisting of a mediumto suspend the cells, a gene effective in the
treatnment of lung disease (e.g., anti-inflanmatory cytoki ne gene,

si RNA or anti-sense priner against inflammatory cytokine) or an 15

expressi on vect or TeRNpER(AY cbﬂ@b@f@ﬁon GhrClé AWed as RioPMtdHen oradHnOBE iffzen
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06 to 0x108
cel I's/me, noWmay em icdn b inisxtion Seltio/sweh as shlin $H0IPR, Siepys mannitol
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To freeze the donposition st an g reservat Ive agent (e.g
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aan i stbr ecPiogubL B Rt FE PR indls SRS avueihal Hosal Erodysts o

to a patientTéwnmonventional nethods in the phar maceutical field, and
t he dosage cont ai an effectiyve a untlégnou ttﬁe' nduce. al.veaol ar

devel opnent by a glfg‘ad@%e‘mcatln BIGEa™q FATORRf s IYVHINGD, Mgy

fornul ation ﬁdthtidﬁ‘él ghséiﬁﬁé of ﬁidr@&ﬁt@ﬂnamh@dﬂy abtrableindctidve carriers
formul ati on such as | nJ ection anpoul e, infusion fornulation such as

i nf usi on baggxegpt f@ﬁhéwcildﬁ mr&sire@ﬁ @E@Pﬂa@@l"-‘a@w&tﬁfﬂeﬁﬁﬂlﬂﬁﬂﬁ copfygller,
injectigy anpaul & mpy. be 81\"’11'[95‘ctidﬂ ﬁﬁ-hh{i’éhcﬁ{)'a&ih' e é&{&gl@ﬁt %ﬁbh&ﬁlt

sol uti ofi, glucose, nmanni nger' s sol utidn just b
Furt her, theonpiebm'vahneﬁﬂ'toprqalﬁmm;laﬁloﬁ usi on bag textured by

Dol Y oL ort SRl st BE BTG, AR e presen
Ter uno. invention can be administered in accordance with any conventional method in
the art together with other stem cells used for transplantation and other purposes,

95  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

30  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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The pharnmaceutical forrulation of the present invention may
additionally conprise one or nore pharnaceutically acceptable

I nactive carriers except for the active ingredient, for exanple,
preservative, analgesic controller, 20solubilizer or stabilizer for

i njection fornulation, and base, excipient, |ubricant or preservative
for topical fornulation. The prepared conposition or
pharmaceutical formulation of the present invention can be

admi ni st er ed hesldgs ddreghadministratiomtp thedesion.i onal nethod in the art
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convent i onal tiediseste focto ireatod,pharondition HibeheMaaht Seflrity of the patient's
hemat opoi eti c _syste esi des difect, adm nistration to h Tt Oat
The cells seméf%%fv‘c PIAN rorteRicadminsfratiani andcthe body avedightpdgoind sex of
present jpnvetid Ridi | S | LV, unt, ranagi
From abant " 1 <oy a0l BeRRE" M 1RGSRk R e s 3k SR Bl Rl o
1.0x1 05 to Hmikthesoopsoliseivyangiontindyy waiyght ) per day in a single
dose or in divide 0s | t oul d _be. understoqd that the ,
amount of the act :jl:/lfeé iﬁ%?%r??\gﬁtylg@&rhaﬁ@‘cidrﬁrw &r éd BE t {prpdreating
?et er mt nedt i gevdtiﬁﬂnnemfal }ﬂfu;ij’orushrbgioezmgt ;ifs%@s!e@[] Ssihp ué{naasfgia?h%xﬁﬁﬁ%g
o O D B el o o oo,
wei ght, 18ge and sePheOmethlfd b ehd Pl Ehﬁﬂﬁcnﬂ@ﬁ'iﬁ&hde@ﬁdstgﬁ te)?r %ﬁﬁﬁfsﬁating
dtolimt the scope o at e

ig
t he above dose shoul d not be intende | _
i nvention i ntgrPmyREsition or pharpagsusisahformplating tma fpatichicby psing thesabmve

met hod for Wﬁi’éds”oﬂin%‘i's‘ﬂa%ﬁﬁfg&ﬁbdénd/ or chronic lung di seases using

a conposition conprising ce separated or proliferated from
unbi i cal cord bl db¢ myentiveanéthed ifoyrtemiiogtdeveldpridigalnendrod dbfodibeung

or *phar maceut Pears 1 iFERReTaE PRl Ralbe Bhe Kot aieh 28 P!
adm ni s£0 at | fommuistiomdas close to the lung tissue preferably can increase therapeutic effect
by elevating accessibility, compared with the conventional 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

25  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 II) which is the major cause

of rejection after tissue- or organ transplantation. Thus, these cells can

30  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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The inventive nmethod for treating devel opnental and/or chronic |ung
di seases by intratracheally adm nistrating the conposition or
pharmaceutical 20 fornulation as close to the lung tissue preferably
can increase therapeutic effect by elevating accessibility, conpared
wi th the conventional cell transplantation nmethod using intravenous

i njection. Further, unbilical cord blood is a natural by-product of

chil dbirth. I, ] r | ' I.Nn,.t.han
general nes et;’l]??: ﬁ? ﬁg?ﬁﬁ gﬁsaé&lé&?) ic%é bébfgér%g"%@r %@?@%ﬁ‘?ﬁ‘ %‘g‘gé %@5&%&@{331“%
of 25 oper adiseasenedniprising eystic fibrosiss ahyortio obistractivedpulntorey alissase and
unbi lical caord bl ocid d%Egai t Ii ndustry i s devel oping steadily and the
rel ated i nf r FOPPORVTIRAEYR'P¥4dy been established. In addition,

unbi lical cord bl ood-originated cells do not express

hi stocogati bility antigen HLA-DR (class I1) which is the major cause
of rejection aftedheBilosing Examples tareigisnded d0i ntherhllystratadbe present
cells can T Wl Is onse when transplantation is
conduct ed, ﬁgyﬁ%mopgﬁgé{%ﬁggg%st transpl anted tissue or

organ, suggesting that autol ogous as well as allogeneic unbilical

cord bl ood can be used. Fromthe above advant ages, the inventive

met hod can difample/t! Yepamadiondentcolimeevfitellnd/ or chronic | ung

di seases conprising cystic fibrosis, chronic obstructive pul nonary

di sease and broncopul nonary dyspl asia. 5The foll ow ng Exanpl es are
intendegoto furthi.;l itfll §St rtate #he r esent ti.nve tion wthout fim’ti r‘i%
its scope. Exanpl eq:"MSaBeLt PRls Of e RRes Tt dngFItan, jeesey al stem cells,
t herapeut | thg*e}&pafaﬁédlfrom boel l!in_ wmbiival @Bll'd bR lﬁ’id Wﬂﬁﬁl{tuﬁﬁgqii@ fotlohs. (see
wer e separa m n unbilic cor and cultured as

foll ows (sej%éﬁ@ﬁagfaﬂq ,erwyo?dé&ﬂgégﬁg?@@g?)A?s- 86, 2004). <1-1>
Extraction of unbilical cord blood (UCB) 15Unbilical cord bl ood

sanpl e was collected fromthe unbilical vein right
<l1-1> Extraction of umbijlical cord blood (UCB)

15 Umbilical cord blood sample was collected from the umbilical vein right

after childbirth with the mother's approval. Specifically, the umbilical vein
was pricked with a 16G needle connected to an UCB-collection bag containing
23 or 44.8 mf of a CDPA-1 anticoagulant (Green cross corp., Korea) such that
the UCB was collected into the collection bag by gravity., The UCB thus

20 obtained was handled within 48 hours after collection, and the viability of the
monocytes was more than 90%.

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

The UCB collected in <1-1> was centrifuged by using Ficoll-Hypaque

25  gradient (density: 1.077 g/cw, Sigma, USA) to obtain monocytes. The

resulting cells were washed with a basal medium (0-MEM medium (Gibco BRL,

USA) supplemented with 10% FBS (HyClone, USA)) several times. 5x 10°

cells/co were inoculated into a basal medium, suspended, and incubated at

37C under a humid condition containing 5% CO,, while replacing the medium

30  with a fresh medium twice a week., As a result, adherent fibroblast-like cells
were identified. '
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after childbirth with the nother's approval. Specifically, the
unbi l i cal vein was pricked with a 16G needl e connected to an

UCB- col | ecti on bag containing 23 or 44.8 in of a CDPA-1 anti coagul ant
(Green cross corp., Korea) such that the. UCB was collected into the
coll ection bag by gravity. The UCB thus 20obtai ned was handl ed wi thin
48 hours after collection, and the viability of the nonocytes was

nmore than 90% <l+@phpPRakatisoD, 2% 'Pﬁ@kfnf i};ff%fé)gg) g{/as[}%ﬁ%gcﬂayﬁﬁoﬁlﬁgr

cells The UCB collected in <1-1> 'was~Cent
Fi col | - Hypageelonp sofythed masen¢hyeanali stgm tells,7and dhe ,cels gwere viBshed.o Then,

(o NEM o bt e T el ubplelstnita " ¢ Fseho ey nipested
USA)) sever adubcultbaition wasl@hduetddsdoctiiatiehieecells egphradedcex ¥ive, a basal
medi um suspended, and incubated at 37C under a hum d condition

cont ai ni?ug 5% CO2, while replacing the nmedium 30with a fresh nmedi um
twice a wee As esult, adherent fibroplast-like cells were
dent i 11 ea. Example 2 lperaxa-qiased hyongboriipensty dysnlasiaymage
added to a nonol ayer colony of the nmesenchymal stemcells, and the
cells were washed. Then, 5 x 104 cells/cml were inoculated into a
basal medi um and repeated subcul tivation was conducted so that the

or onchanol onary Ak el D Werd abBRRN b REBIRER_ Aminal Laboratory

approved by Gesmeditied ofBanadunigaBivmedicyl Resaardi hstitite $&vreadg and conducted

Bi omedi cal Researc nst,i t.utte g Kordef%, and conducted 10i n accor dance
within their guidelihe.

wi thin thei r@sea afllfi%
First, in order to prepare a bronchopulmonary dysplasia model, timed-
pregnant Sprague-Dawley rats (Dachan biolink Co. Ltd.) were purchased and
raised in a research animal cage for at least 1 week before childbirth. Highly
concentrated oxygen was administered into the neonatal rats right after their

15 birth (within 10 hours from the birth) for 14 days.
Specifically, the rat dams and the neonates were put in a 69.5 x 50.0 x 32.0
cn acryl box (sealed Plexiglas cage) which was controlled as at a humidity 40-
60% and a temperature 23-26 C under 1 atm, then the box was saturated with
100% oxygen at a rate of 10 £/min for the first 10 minutes. When the oxygen
20  saturation reached 95%, measured by an oxygenl analyzer (572, Servomex,
USA), 100% oxygen was refluxed at a rate of 2.5 £/min, during which the
oxyg;an saturation was measured continuously {o 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

25  days. |

Example 3: Administration of UCB-derived mesenchymal stem cells

0.05 m¢ of UCB-derived 5.83 x 10° mesenchymal stem cell suspension
30  in o-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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First, in order to prepare a bronchopul nonary dyspl asi a nodel ,

ti med- pregnant Sprague-Dawl ey rats (Daehan biolink Co. Ltd.) were
purchased and raised in a research animal cage for at |east 1 week
before childbirth. Hi ghly concentrated oxygen was adm nistered into
the neonatal rats right after their 15birth (within 10 hours fromthe

birth) for 14 days. Specifically, the rat dans and the neonates
vere put in #u8mPofaibfroth iradRedlinGRb Afidihe A% dfSR8kL I gtas cage)
whi ch was co%t?olpisoed as at a hum giﬁ%y 40-e60% afﬁg aegéﬁ%‘)gfrea@hre

23-26C under 1 atm then the box was saturated with 100% oxygen at a

rate of 10 t/f4p rq, ' ] S, xygen 20
saturation r@Mésg}:]gsn@aéﬁ#gégggh%x{eg)&pqugﬁé{lﬁfgr (572,

Servonex, USA), 100% oxygen was refluxed at a rate of 2.5 f,/ mn,
during which the gen sataration, was nmeasured caontjnyoysly to kee
the oxygén sa_tu_ra?é%n&‘ft_ﬁ#tou >9db5 *T%Sa\‘/"(‘ir‘_’d ﬁ@ﬁﬁ%ﬁ%ﬁa g’derf*ﬁ“@ﬁ‘if;éf@geal
by oxygen t ophentbBarbitdl shjestismt AREP ﬂéﬁrﬁ%ﬁé’ﬂibﬂﬂe(ﬂh&%m, WRRMPefdrmed
and 95% 02 every 24 hour “for 14 25days. anglle 33:_ Adm ni stration of
UCB- deri ved His¥pRssythgir heashandlyng. "A part of theoscrificefl ratsBwae shbjedted to

5.83 x 105 -l : ' 30Qj < '

vas i ni 1ot r nOROSARGIR perh SR BLBROPRS N MEN M il the T, A

using a f26- geab?eten&mtl inserted hﬁrdﬁtd@hdag]iy hnd)lﬁxbﬂrtigfhtla{.]t eﬁt%dik)frh;caldelﬁpde as a
up-u ai .om trac t i n re t ne of the

Pob R Shor o Toxalifd b S b e wsPied oot ot At Bihedyyat Agpanded

14t h day, thgnifesmslyaidr @lﬁ@?ﬁeﬁﬁir&%ﬂgsbmiﬂw FoR6WEQB9Txing with the fixative.

phent obarbital jnjéction. After fixing the |inbs, thgracofg

. [ V\as 4
performed t oFEthess dhe Aungs abihe ofwy p n‘gereAeﬁaaqtefbﬁndﬁm%@g{eﬂy deagen in
rats was subﬁgﬁﬂe{gh.bgeﬁ_r anscardi ac perfusion with ice cold PBS to
extract the art and the lung. A catheter was inserted
intratracheally and fixed tightly. 4% formal dehyde as a 10 fixative

expandedbun EaRHIECs: MEplepiatsof Bgpeobr Mol TRAGIMER v megn

wi th the fixalveskar volafdeer, the lungs of the other rats were
extracted and i medi ately frozen in liquid nitrogen.

The lung tissue section fixed with 4% formaldehyde for 24 hours in

Example 4 was embedded in paraffin, which was then cut into a 4 tm thick

20  slices which was stained with hematoxylin eosin, followed by observation

| 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

25  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-overlajaped lung tissue sections per rat were

30  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

O=normal lung; Grade 1=minimal fibrosis of alveolar septa; Grade 2=moderate

17



15 Exanpl e 5: Measurenent of grade of fibrosis, RAC, MI and nean

al veol ar vol une The lung tissue section fixed with 4%

for mal dehyde for 24 hours in Exanple 4 was enbedded in paraffin,

which was then cut into a 4 an thick 20 slices which was stained

wi th hematoxylin eosin, followed by observati on under opti cal

m croscope, to determ ne the nunber of neutrophils, the grade of
fibrosis, the_cell nunbers and thickness of alveolar septa and

pul monary i nifibresis of @hveolar septa;andoCeadendesoverafibeosie o tlveolarseptay The

edema was in s .al__al | ar__count C) .representing the

new y-fofn:ed@gg’séé%%ﬁgé"’agﬁegépg‘i’s\?g%\ég 3 e argle P%f‘@a‘%sw o6 a?llnp 1)

representing the sf@enaisusl R i(sevcHasARAAN éﬂal.,@P@diE?raPa%dl.?qg%75-484,
The grade,  of fibrosis was assesse

vol ume was c | ated. . . | _

quantitati veﬁbgée@o?fﬁﬁt'ﬁél {igeawas Grawe dtomnthef terminaldwnochiales tor theedeanast
[ St ocker g J. GHHT: h 17, 6 : L i .
non- over Fappggrl un ﬁta F s%géu%éc%ﬁﬁggpé?mggfqvf\eﬁ g&g@ég rb%%%%q yt?le terminal
sel ect ed, anbranichiade dad ple fibrasasonar septaml was coted.i el ds, were

2o Fol Tove:  &r ade ML SMePUnBiL My T bl 300208, HbP0ReS shltuiaedmans
septa; G adel ZMdEr,aé(ﬁmtimtheslhﬂmfr oflsymohpivhsle RibdervidiEitie tidfe under téle

3=severe fibrosis of alveolar 3ept a. The fibrosis score was expresse
as a nmean gr SPECHMICIISCERE EXMAD: each sanpl e. To neasure RAC

(see Husgi n AN et T§) meadiREIRAC SRANID], ﬁﬂ@ﬁfrﬂf §él‘é§éd at s Were®abf'dbsERed
line was drawn fromthe term nal bronchiole to the neares?
5f i br ovascul afrthgdftfighls.and t he number of saccul es between the

termnal bronchi oke, 30d 41Bf1alibR PASH AL BF ORI B2 AMELEEn S et al., 4m
J Respir Cell Mol Biol., 23:162~167, 2000), a grid that contained equally spaced
crosses was placed on the photomicrograph of the distal lung magnified 200
15 times, and the diameters of the alveoli that were within each of the cross were
measured. The cube of the alveolar diameter times w and divided by 3 was
used to estimate the mean alveolar volume, and the resulting values obtained
from 6 photos randomly selected for a test rat were averaged.
Each data was analyzed statistically by using corresponding mean value.
20 The image of each section was taken by a digital camera of Olympus BX81
microscope., Data are expressed as mean+SD, 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
25  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
30  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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M A (see Dunnill M., Thorax 17:320-328, 1962) was cal cul ated using 1
mm rul er, counting the nunber of septumwhile observing the tissue
under the optical mcroscope ( x 40). 10To neasure RAC and MJ,
random y sel ected areas were each observed at the 10 fields.

For the cal culation of nmean al veol ar volunme (see McGowan S et al., Am
J Respir Cell Ml Biol., 23:162-167, 2000), a grid that contained

equal |y spaced cro : ) ’ i

di stal lung nagni ffggﬁ%%?gg ti é%ﬁgmﬁgﬂg{?@}g?ggg?}gp y%i%gélgti‘r\}cé%ﬁeid rat
that were w t(HQ), esctoropancHewithothat wfr @ nesmelimeti (N€he RABewss significantly
al veol ar di angt ' 7 di v} e |

nmean al veol a%&g%’aa%n%aﬂdmgddﬁeg‘ytﬁw%gg%gﬁuégégﬁagﬂ@%lfﬁgﬁggHgﬁ%%g ly
random y sel dfigegsddor Ast astesult} wgredimesy adedivebhehdewslapmaest showing a

anal yzed statistically by using corresponding an val ue. 20 The .

i mge of %eacH® uead AlRColasnunRenang an a @'madfy ‘E"HE’@EQ e ry%ggvag@ylous.
m cr oscope. e: : b o3 :

s per or med BgCtets i BE TRRE idhe BENE it AL, sERiniBRRd ith the
Mann- Whi t ney messnchymil stokmceN®(HI3, asesompsiadgwith thasof @ng@mphm@dmonary

gui de ver si on, of r I i , | de
significant ﬂgﬂl#ﬁe@ueﬁﬁé (%Es)’ ?ﬁ%@ w%f@gﬁe(agg%é& ﬁﬁe W'Fgl(s}&)gﬁ éragszlgll@?(,)lar
tEe I gnght i s_&tmn;ellaedamwwaum!gpai ytody)s pl B a%mlgﬁu@gtstsathagm alveolar
showed chronig i ammat o reacti on,acconpani ed. i ngr eas nunber

of nonocl es iegg%pgge%@bggq lrﬁﬁ’é‘}v&aﬂa’gé?%g tﬁ? ﬁﬁgﬁ;ﬁggyeﬁmnun%er and
fibrosis accqppaeérasddyalovdar sizel i feration of interstitial

fibroblasts. However, the 30 damage in pathology was significantly

alleviated in the lung tissue of the rat intratracheally adm ni stered

with the nes | 2. éﬂ;‘ ' 1. to 3), the quantitative
anal ysi s of ;%E&-Q'fl rogﬁ{je\?\%‘s nalr{dég?%trlé ced (Fig. 4).

Further, in the lung tissue of a bronchopul nonary dyspl asia i nduced
rat (HO)

as conp d.w th that nor mal rat (NC), C as .
significently dec ?&ﬁ?&l’,ﬂ%’ﬁ‘&aﬁ{@%?ﬁ“% shahatA ot pslppti Remumparion
r ﬁ”ﬁ_r kabl y5i Rﬁéég@a@gninléd u@}ﬂg%ﬂiddiﬁ@t%ﬁ?ﬂtﬁé&rbaho@tlivj@@ib&dliﬂ QG@&JOKIEBBt al.,
showi ng a reduce veol a and an abnornally enl arge
al veol ar si Z@nglﬁgvﬁ@éé&@é%@%ﬁi n the lung tissue of the rat
I ntratracheal | y adghsy; d,w h Y. t C HEed &%
conpared with that sgglgE@!%ngﬁ%F%Dna_ %gggﬂlégl?%éi %ﬂsuceﬁgh]? t, (H(Cll) 2
RAC was i ncr qﬂmaﬂhatahblkfé'env@ﬁna-%@ﬁnmigéd &t 36000 Hefonnd minerand the

(Figs 540 Dieciflfe’ Sl:t wik 9288 Rnlb R tint Repisphiic®butfer (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
0.0605% 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

25  was defined as the quantity of enzyme degrading 1 pmol/min of peroxide. All
data was expressed in meantSD, 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

30  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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10devel opnent has been inproved by showi ng the increased al veol ar
nunber and the decreased al veol ar size. Exanple 6: MPO

(nyel oper oxi dase) activity 15Myel operoxi dase (WO activity, an index
of neutrophil accumnul ati on, was determ ned using a nodification of

t he net hod described in [Gray KD et al., AmJ Surg., 186:526-530,

2003] . Specifically, a frozen lung tissue sanple was

honogeni zed |to ratspimmalﬁ&dwﬂ?) the MPOAActivi§ vk fm&k@dl@treﬁﬁcé@%dfl fhat
for 30 mn, the 20 resulting pellet,was resuspended

phosphat e bu Y PEEKIGHP PSS Eagrﬁ%téu(ﬁigqgg D“fb%hmﬁmﬁeﬁlﬁt thei aastnyulation

ammoni um br orgfdRuirdhRIl Hﬁﬂﬁﬁﬁ ebh g\@%E act with
0.167 1118/ nme O-di aEI sf?ne y roc Ioré;?g'at ?ﬂa&ﬁg@%&hﬁy rogen
peroxi de, and the rate of change in the absorb;:;ml(\:/govvast meafurgg at
460 nmt det ni.t .0 ctivity was
defi ned %s th-e—quﬁ-ﬁt—r I?O%? lﬁ%%‘ E‘X’EP&&?‘PFJ"&“%SFW% AYHNg o oxi de.
Al data was expressed in neanSD, and statistical analyses were

conducted in accordance. wth the thod of Exanple 5 (Results were
consi dered si gni f st & diffprentiatien ai’% meseprehymal §tqmec|¢i1@ tompplangsed into the

assessed, th%ﬁgaggbg%gawlméﬁﬁgrgsb&%xes of hyperoxi a- exposed 30

neonatal rat ( her than that” of room air-exposed rat, which

means that the accEiﬁ?Jl ani @ldebftonqul@p\rhelﬂwra&a mﬂsamiqmmly steed | cellbawere

h h t
were: adn: s PLORSH HatblodtB T me UGE, RS RN Bomb O S Rigmala 1,
mar kedl y redilabeded haitht fat fidorbyoeat ORKB}%XQS%Qda nQISl@),alwelf@t ﬁltl(aﬁ'aGheally

8 vvhlchrreasth he accunul ati.on fnutroph|lsa5|nflam'raor
b 15 was o BARETIEGHe {0 AT Bt ERanghopURRopSLREhlee) and o, the Tung

| munohi st ockigstiesdf the ¥atavid HBserved W1th a fluorescent microscope.
The result showed that the mesenchymal stem cells of Example 1 were
15  safely located in the lung (Fig. 9).

Further, in order to check the character of differentiation of the cells
located in the lung, whether the transplanted cells labeled with PKH26 were
stained with pro SP-C (pro surfactant protein C) as a specific marker of type II
pneumonocyte, one of cells of lung parenchyma, was examined by subjecting a

20  frozen tissue section to immunohistochemistry staining 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%

26  normal goat serum at room tepiperature 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 4°C 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

30  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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The differentiation of the mesenchymal stemcells transplanted into
the lung was observed with a mcroscope. First, in order to check
whet her the nesenchymal stemcells were 10 properly transpl anted
into the lung, the nmesenchynmal stemcells of Exanple 1, |abeled with
red fluorescent PKH26 (Sigma, USA), were intratracheally adm nistered
to each rat W|th bronchopul nonary dyspl asia, and then, the |lung
tissue of th@ibaRaHa eweﬂhd%f] iR GRChkell WIRSAPRympus EX41
The result showe that the mesenc stem ce wer e
15saf el y | ocmengs¢ance Hoidaresegpe Rising Qlympus Magmﬁlrrecammn&l@@r and X 400
check the chlgflgcter of differentiation of the cells located in the

| ung, whet her " T’he transplanted cells | abeled with PKH26 were stai ned
with pro SP-C (prmssa,lrefsatt;ﬁmtlungcuiseumoﬁihmtsmmlﬂxecnohhol geoupe thatfwengpmt

|1 pneunpnocyjfe, .qne .of | s of enc exanm ne

subj ect g Adomisiged Vit 3he Tadenpbital SeRnerlm bobeRaRIamp Sackpongd
agai nst the Gahingnagi heCluRB! ti®ues of the ﬁpeﬁwéttmbhuy adniiniviared | with the
section was fixed W th 4% paraf or mal dehyde m n, treatfanﬁtcells

a mxture ofmesensbymaé shemusels, peheVed aaDY T5KHi2kr daboicd: G
mn, and bl qu{é/ﬁ[?ﬁn%{l hﬂlﬁﬁgs gpt ai P AfleD: 25 %}E%ﬁlf”bf%ﬂl]g’tg Iﬂﬁ'g with aZ?Peclﬁc

nor mal goat F oom errpera ure’for ue sec
was then submerieedfttypa If pactmonowytehope of Sﬁhg:paramhymab@bus,l laheled with
Sterol ogicals Co., USA as a | aiagaqa}% t 1: 100 .dil

over ni gt . T86%R fOERS iy ruhingl] W ReRHpES e part

Fl uor 488 QO@EthéfifdnsﬁlﬂH&ﬂ rﬁés&@ﬁ nﬁbbt@ﬁﬂb@ﬁs Ri}@élﬁﬁfcrdﬁﬁélyals)c@teaﬂﬂ the rat
anti body in bl ocking sol utjon for 1 h 30 re uI% |ssue

was count er kingitissae, wasditierengiatpginte n@%ﬁ@@h}!@ﬂ&e | ndol e,
Mol ecul ar Probes, ﬁ%@cgngﬁ'gné ﬁ&’s B¥eﬂj%bﬂﬂm\{€&ﬂ% 1ﬁﬂhﬁh&1efayﬁﬁhﬁﬁlstratlon of

Laboratories, USA erved wth confocal 1 magi ng m croscopy
(Bio Rad, UShE. tmmpemlcescmpoatlpnoﬂﬁ thespneammrwenﬁoanlsovytyp@ﬁegmg for

fl uor esgence, Il cr 056 RS oA A BB IPRAR T s 2= @ XL0O and X 400

While the invention has been described with respect to the above
specific embodiments, it should be recognized that various modifications and
changes may be made and also fall within the scope of the invention as defined

20 by the claims that follow. | '
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As a result, the lung tissue of the rats in the control group, that
were not 5 adm nistered with the nesenchymal stemcells, showed

m ni mum background staining, but the lung tissues of the rat
intratracheally adm nistered with the nesenchynmal stemcells, showed
many PKH26 | abel ed transplanted cells having red fluorescence.
Further, a resT of. co-staining with a specific marker. of type |
pneumonocyt WhabsEIdmadisy parenchymal cell's, |abeled with 10 green
quorescence a part of located cells were co-stained. Therefore, the
part of the transplanted nesenchypal stemcells, which were safgly

| ocated in khé r@nmp@mgonu decireating Hevelonspentak < ichronicyfgng diseases

par enchymal R,I}m
t hat mtratr%ﬁ%e@ﬁlé AN stra Ff?r?lé‘féﬁg %%%Bgﬁ?lﬁgggﬁ?@?%bgﬁﬁ
t he presentcordblud asmrn actmmgsefdieﬁti ve for 15treating devel opnent al

and/ or chronic |lung di seases. VWil e the invention has been
described with respect to the above specific enbodi nents, it shoul d

be recogni Zed HehRimpiditi@uss BRI, avateir@m&hamseh@mgﬁ@l steny dells apeiseletdd
al so fall vv|th| n the scope of t he |nvent s defi ed 20b

th
cl ai ms t hatirem ﬂ@wgmtw\aonﬁ@ﬂ@gapmesegw zma stesapesdlst separ faﬂ from the
treating d%ﬁsﬁ%f)@aﬂd RN e ﬂrﬁl@l@lc?l gaaﬁsﬁ)éfaormégeabﬁﬁnal stem cells

mesenchynal S separ at lrmg erated fromunbilical cord
bl ood as arsepmtatadefnomgrtbdumnbthcal cOrie beadh osesanchywil stemmells ampliied

t he nmesenc f e Lpg of
msenchymﬁ@&ﬁ?@eﬁ%@%ﬁ%@nﬁ% l?%k}%ﬁhed'um%l 3/?19% (lljll%txal ne rom t he
unbi lical cord bl ood, nmesenchymal stemcells separ ated fromthe
unbi | i cal c¢por, | ood, .nese emcells ified fromth .
mesenchyrmal L 0SS SRS, BT ol BBt ook otapoiets
conposi ti ontéh cellghAdl dcsvheighal dtéx@ getiIsocyt es conpri se hemat opoi etic
stemcel s and mesenchynal stemcells. 4. The conposition of any one

of clainms 1 to 3, which further conprises an auxiliary conponent

sel ect ed fr@”Ttﬁ}é"@oﬂ?Bk‘ﬂﬁoﬁo@P- g &f cRiBY1 ) 8, WRALN TurtBerdEMprises an

effective in the freatment o Sease or ah expreéssion vector
conpri si ng tatuallmprrmomynbmlﬁée@%twm thengroaptconsisting of apariaee medium, a

effect, a gr S0t NG in 308 BeGTEH:8E 18R ' MSLARR  or an expression vector

comprising the same, a cytokine providing autocrine or paracrine effect, a

growth factor, and a combination 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
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

disease is cystic fibrosis, chronic obstructive pulmonary disease or

bronchopulmonary dysplasia.
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5. The conposition of claim4, wherein the nediumis selected from
the group consisting of DMEM MEM a-MEM M Coys 5A nedium Eagle's
basal nmedium CMRL nedium d asgow m ni mum essenti al nmedium Ham s
F-12 mediuni, |Iscove's nodified Dul becco's nmedium (I MDM, Liebovitz'
L- 15 nmedium and RPM 1640 nedium 6. The conposition of claim1,

which is intratracheally admpistered t tient. 7. The ' .
Conposi ti ofb-oh (NCEIRAUC’ WERH ciOh FrRIEL JETOpRERREAL & Chiondn tung igeases

di sease | s fiysirbd FonRRSESmp6HifiBiicE cRBFUCt i ve pul monary di sease or
br onchopul ary dyspl asi a. 8. A therapeutic agent for treating

devel opmental or chronic |ung di seases prepared fromthe conposition

of claim1. . « 2l b I t .1 :
group cons igst i ga-%ﬁt @?@}&1.%2 r‘l"‘;ﬂl gllrl %%é?éﬁ%% %ﬂlﬁ}i@] gﬁﬁ f‘%gﬁrllﬁflg iog?:t%gcr:]t o0
spray for mfbatilation, iusibls domhulationapd spraydieraslatmii ned i n any one of
claims 1 to 7 for the manufacture of a nedicanent for the treatnent
of devel opnental or chronic lung diseases.

10. Use of a composition as defined in any one of claims 1 to 7 for the
manufacture of a medicament for the treatment of developmental or chronic

lung diseases.
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