DESCRI PTI ON ADI PONECTI N FOR TREATI NG PULMONARY DI SEASE Techni cal Field 5The

present invention relates to an agent for treating pul nonary di sease that

i nhi bits abnormal al veol ar airspace enl argenment associated with destructive

changes of al YOl | s caused by chrionic injury ther&TOPHNYPSISt hat

i nhibits destructive changes of alveolar walls. 10 Background Art

Vari ous known pul nonary di seases (PD) include acute bronchitis due to acute

i nfl ammati on caused by viruses or bacteria; bronchial asthma mainly caused

by the inflammtory 15 response of 1eRfBSH Y atory tract due to

eosi nophi | s; interStith#o&EE?R@Q%?Tﬁﬁﬁﬁﬁgpay ?NXQPB%%A%Eithelia

i nfl ammati on; |ung cancer cause y cancer céw S; and chroni c obstructive

pul nonary di sease (COPD), which is known as a di sease characterized by

pul nonary chrenigicafl appaii on 20 caused by various factors, especially

snoking, leading to veol ar wall destruction and bronchial nucous gl and

hypertropﬁ§ resultin3+??3§?ﬁﬁ%ﬁkﬁ¥?Q) OBF‘QFE?S%ﬁé?bﬁgﬁﬂ: Yufhead S put um

etc. ParticulBeinpnagydilseesee fidetet hyikidld ednenphy seiveocdbrenicewrpls cates a

dihseage for I’Y_Bér{bér@iélnlsﬁd CES_@B&_CaLQ&i blr@nghi tijésttﬁid/carv}éi ng:drgie@te@es.quoday,

t he obstructiy nar | se.re ing to.the i seas i.S

referred to aéslq,@%gﬁgn"%ﬁs Cglgge&bytd?}sons%i Jdg%lﬁra?{t %gé?%)@? fnc%‘zgfgté}aetr i zed by

t he progressi¥e&i®dVvél dpheitctér carbitwf IGinPLae? BiF (ailtfmy 30 obstruction)

(Non- pat ent Docunent 1). Unl i ke chronic bronchitis in which

respiratory tgagt, Bypgrsacretion and infection do not involve airflow

l[imtation, irreversible airflowlimtation.is considered to result from

peripheral airway | esiOn® SSRH HBRFHBMNAY di S83¥ss (PREINEE 1985254 2addi ti on

to the af or erarpniconeds ctuonic aghger dofilsenguilomrangedi seaseruses wdi ng

enphysema anthhe@nhs dHRRENAT IS5t hnaGsid1§ EAPSQS b, tHY 9RehhRed@sisS,

tubercuIOﬁ;su:Snegggcoq;o§ﬁg,ragdigggbglk%.act du To dgt . wWith regard

to drug t erapypfor_pﬁ1nnnary glgease,ancFuding ECﬁﬁ’aggaﬁﬁghﬂéﬁ’by

i rreversi bl e EtREFOW- B | meAMeBR2 dfdgReSudly astl¥32lsti nebaslial

anti chol i ner ging 1ageat sorantdutdeahcke aveagp beanchodil as prayidagitdodity are

used for temerally AEVeNLiNd. 0 o SUDRILSRING, { NGy BUTPLOTR:o JouRver, these
nchodi | atory or

drugs having bro activity cannot decrease, a 1 ong period of
tine, the det®rFarat iBATBFEREESSUl FONEPY™IR FUNERFOMiC whPRER T %iRE nost
i mpor t ant20c| icaiusall bndieatwrs. factors, esphmalllagr geostad e tdddiingaltost udi es

have exam nedithe:1gff echis ofiebPeraPhUSihAg, BSoddthahankgeoss erpids having a
pot ent |nh|b|tor%Eeffect roguctlon of %%}OEIHBS; hoggver, severa

N on_ghe $ ( 0 N
document s have&PPEpbrR BTt iat" Si%toiPds totTH ° 15 56t "d et EaE St e 19
det eri or at i orngdf spheupul stohar yafruhctlon Yover disease formerly called

emphysema often complicates a disease formerly called chronic

256 bronchitis to wvarying degrees. Today, the obstructive
pulmonary disease relating to these two diseases is referred
to as COPD.

It is said that COPD is characterized by the
progressive development of airflow limitation (airway

30 obstruction) (Non-patent Document 1).

Unlike chronic bronchitis in which respiratory tract
hypersecretion and infection donot involve airflow limitation,
irreversible airflow limitation is considered to result from
peripheral airway lesions. Such pulmonary diseases include,

35 in addition to the aforementioned chronic obstructive

pulmonary disease including emphysema and chronic bronchitis,



a long period of tinme (see Non-patent Docunments 2 to 4).
Regardi ng the effects of PD therapy using drugs having inhibitory effects
on the production of active oxygen, no reliable clinical studies have been

conduct ed. 20ROBFEHE to a clinical study, N acetyl cyst® WU oxi dant

that is considered to have a mechani smof action simlar to that of agents
for inhibiting the production of active oxygen, can reduce the frequency of
acut e exacerbation of COPD (Non-patent Docunent 5). However, no docunents

have 25 reported that, Nsacet yhoyst &l 2401 bi fis..an ekfigct of decreasing the
deterioration of the uInDnaré fUQCtJOH over a long period of tine.

Further, for RI&TPF8AtNENRt 679PDC thig®use of drugs inhibiting
phosphodi est erase |V Tactdavet ywitds rogend di s crsgethe 3P yHEwe view 1narta riys

reported thatqiihgse, dinlasiayecady aceemsi e £blect S vliGhnas nausesd

vom ting and gastric achf secretion h@n-Patent docuneqi 6). As descri bed
above, no “dr RO HITVE SRET sThdrory PerttrmAt e @& A ¢4t or
treating chraitic@ts2pLithenkbirke Hpr%ees &roandod hat odece elbise ttyhers riseder si bl e
det e;i orati Ol’fd};térﬁ]ﬂ)rﬁmhmaﬁynﬁﬂ@bf?Dpre&LngttkI'&I s dist. HAM@ver,

2010/ 0244603R P ’ ol ar, airs e nt

associ at ed mfi Ségé?%%ﬁ??ﬁéﬁgﬁ%ﬁ%@%ﬂgﬁagﬁggg%gfﬂﬁgPf%ﬁﬁﬁg-@%ﬁ%%ﬁ%ﬁic injury
t heret o and/ dr%t At PnPR B Bestifet F e dEhahEs? G aP v &oraR U IRINESY have
been develtopetinchi€it attiian Lesthdateent ikhpderatturcd iRTEall:indi1896£39429 PTL

2: W1999/ 21577 10 PFEngi19&ﬂ§%%§@§4&§%&@9139%§%%@ e 4xamined the

JapanesePat ent No. 414722
P effects of therapy using, as inhalants, steroids having a

potent inhibitory effect on the production of cytokines;
however, several documents have reported that steroids could

15 not decrease the deterioration of the pulmonary function over
a long period of time (see Non-patent Documents 2 to 4).

Regarding the effects of PD therapy using drugs having
inhibitory effects on the production of active oxygen, no
reliable clinical studies have been conducted.

20 According to a clinical study, N-acetylcystein, an
antioxidant that is considered to have a mechanism of action
similar to that of agents for inhibiting the production of
active oxygen, can reduce the frequency of acute exacerbation
of COPD (Non-patent Document 5). However, no documents have

25 reported that N-acetylcystein exhibits an effect of decreasing
the deterioration of the pulmonary function over a long period
of time.

Further, for the treatment of PD, the use of drugs
inhibiting phosphodiesterase IV activity has been discussed.

30 However, it 1is reported that these drugs have adverse side
effects such as nausea, vomiting and gastric acid secretion
(Non-patent document 6).

As described above, no drugs that achieve
satisfactory performance as a drug for treating chronic

35 pulmonary disease, and that decrease the irreversible

deterioration of the pulmonary function, i.e., that inhibit
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Techni cal Pr obders,30%khe wdiecievRfiopb@. present invention is to provide a
highly safg drug that is useful for treating a patient with pul nonary

di sease whose pul nonary function is irreversibly deteriorated. 35 Sol ution
to Probl em There®ent favent ors prepared an ani mal nodel that displays
pat hogeni c f erdturgs Lékendoadd y very simlar to COPD acconpani ed by
irreversible ggteri gratbmdapopul nonary function, and conducted extensive
research using this animal_ nodel. As a result, they found that adi ponectin,
which is 5 kn 2&3““8%%?4%9%734 i ke secretory protein specifically secreted
from adi ptse B¥l I35, JeplddditpoktNonad 8 18wphysema and pul nonary function

di sorders causged by jebasi ase teheab nends2oand arrived at a highly safe novel
t herapeutic agent. .t gat exhi bits an trenmely 48_*}(]6%‘(7‘(49“ of treating
‘1 et

pul monary di sease 10°RAEomyATT e BY i 48V Er 5f érioration in pul nonary
function, wit¥erf éagenadvidis@tsirde ef fects such as nausea, voniting, and
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PrideNB,etal.N.Engl.J.Med.,1999(340),1948~1953
NPL 3: Vestbod,SorensenT,LangeP,BrixA, TorreP,
ViskumK, Lancet, 1999(353)1819-1823
20 NPL 4: BurgePS,CalverleyPM, JonesPW, SpencerS,AndersonJA,
MaslenTK, BMJ,2000(320),1297-1303
NPL 5: C.Stey,J.Steurer,S.Bachmann,T.C.Medici,M.R.Tramer,
Eur.Respir.J.,2000(16),253-262
" NPL 6: PeterJ.Barnes,N.Engl.J.Med.,2000(343)No.4,269-280
25 NPL 7: Maeda, K.etal., Biocjem.Biophys.Res.Commun.,
1996 (221),286-289

Summary of Invention
Technical Problem

30 The object of the present invention is to provide a
highly safe drug that is useful for treating a patient with

pulmonary disease whose pulmonary function is irreversibly

deteriorated.

35 Solution to Problem

The present inventors prepared an animal model that



adi ponecti n- cont ai ni ngagent f ori nhi bi ti ngal veol ar ai rspace enl argenent, and
an adi ponectin-contai ning agent for inhibiting alveolar wall destruction.
20 Item 1. An ent for inhibiting al veol ar airspace enl argenent,

conpri sing adiwggzr%%(izf*ﬁq Item 2. The agemt according to I?‘E‘%‘Pi(’,‘m/{}\ﬁ’léﬁﬂei n the
adi ponectin is contained in an anount effective for inhibiting alveolar 25
ai rspace enl argenent associated with a destructive change of an al veol ar
wall. Item 3. The agent according to Item1 or 2, wherein the adi ponectin
i's contained aps@rgy%npymosg%fni@%tt&_ezoc ni%a1hiemA. sThe ageptc@ssor ding
to any one of Itens 1 to 3, for use in the trealinent of, en‘Bh}n/serra, chronic
bronchitis, cyStTIPHi6losi%, *hFORTH Bctast ST BErEar osits, PPnéurdidoni osi s,
or chroni c ob&traiGiny earplicrpdasyedieseaseive WEs 20407 02446 03RETAIRR2009/ 065380
conprising adhp@necthy.a redli@M 6neJhes@3geRhadcs@IiRAliQ, | {8001H, 1 herein
the adiponectjn is contained in an amount effective for | nhI.EI t |]gll as
destructive change df an “rveédfar Wal | ST em 7 P Phe  agéRE “actstditng to any
one of |tens T@eted Wrar eflirassecalli poheletl it s BudirayrRitbhiviseana anfount of
0.01 to 70 Wp@hmoh@riteme8iod hesagets aseadibNgl b or ayt pdern@dntl tems 5 to 7,
for use in thaerrtirv%%tA@Q%i%ﬁu?@%@ésr%%l EP&%}'&&E%&%@Jéﬁatbg%@%s G ibrosis,
bronchi ectasi s, tuberculosis; pneunoconliosis, of chronic obs j’UC]tI ve

pul nonary di s¥ase*tIHElagehtoY orf §91HH bPti hgeal ¥ebl BRLBR T yace! sgsse

enl argenment ofcddm@aptesenty i hvestdaribtent @ tes iadkpomectinn palmshaiyount

effective forgjnhiBhti pg. Rl ngalan RLrspace;enlargeneal associated with
destructive changes of alJveolar walls, and the agent for inhibiting

al veol ar wal IV gtlflﬁctai 9B Lt Apr BT SEAPBNL 10 ROMA s Yt pdiectin in
an anount 20 wefsf eactpvel fdred hhpgi témguchefahdanisar wal | destructi on.

Adi ponectin, which is an active ingredient of the agent for inhibiting

al veol ar ai rspace enljehregerrent 9L r’gthe agtzaL%erflgr n| nhi bi 'gri ggdeasl; veol ar, wal |
destruction of the present i ﬁvenefl on, isa C(_)Jr?_ agen- Firké"prot ei n “Secret ed
from adi pose &B@eppstin-containinggppehéet ilmh b €19 Vet st $ 8P dRgr edi ent
of the agent dmamrgsahébi ti nthdal weol adiabhspace enkatl gementagintt hecagent for
i nhi biting ali\ﬁ%qgggix@la{lvgg%gu‘gﬁ'hlorgie(stg%g{ﬂq{.t er abbreviated as "pul nonary
di sease therapeutic agents”) of the 30 present invention, is an easily
avai |l abl e and wel | - known substance. Conmercial ly avail abl e adi ponectin or
adi ponectdon prrepar.edAbygthe femowhiet hod aghewhar aitfaaetel@rmpeeaxanpl e
descri bed | atempeanihe Lapehakiynused in the invention. Adiponectin genes
of hurman and nouse are di scl osed

Item 2. The agent according to Item 1, wherein the adiponectin
is contained in an amount effective for inhibiting alveolar

25 airspace enlargement associated with a destructive change of

an alveolar wall.

Item 3. The agent according to Item 1 or 2, wherein the

adiponectin is contained in an amount of 0.01 to 70 wt.%.

30
Item 4. The agent according to any one of Items 1 to 3, for
use in the treatment of emphysema, chronic bronchitis, cystic
fibrosis, bronchiectasis, tuberculosis, pneumoconiosis, or
chronic obstructive pulmonary disease,.

35

Item 5. An agent for inhibiting alveolar wall destruction,



35 in Patent Docunment 1 as human Acrp30 and nouse Acrp30, and human

adi ponectin is disclosed as apML in Non-Patent Docunent 7 and Patent
Docunent 2. The estinmated am no acid sequence of the adi ponectin _

pol ypepti de u¥€I'A*tfk pul nonary di sease therapeutic adédt&*BHFHE present
invention as an active ingredient is described in Patent Docunent 2;
however, Patent 5 Docunent 2 nerely refers to the inhibitory effect of the
pol ypeptide on snooth nuscle cell gromh, and its availability as an agent
for prevent|rgbﬂg}lggp?oyafgbﬁggggﬁloscler05|s an agent for preventing or
treating restenosis after angioplasty, and an anti-inflammtory agent.
10Further, Patent Docunment 3 shows the useful ness of adi ponectin, which
suppresses,\MQ¢Kﬁu fhe rophagesoordihy pHdeyt esvhefomathgrdwpdnasftinel ati vel y
mat ur ed rrarlrolw, nepgeyid pﬁo%@ﬂi besureel bgsrédx the @Ibffqrn?@b&%ﬂ@n aSt age, das
an anti-i ammat ory. agent__an opagation_ suppressor for nonocyt oi
cell. Nbrggvégn%ﬁaf¥l ¢ q@n 3 ?§ ?é@g%eéafhé%%the C-term nal side

spheri cal donain of adlponectln (corresponding to the am no acid sequences
SEQ I D NOs: Ittt D. ZBEeQ@ehuﬁﬁﬁo&dhp@meQﬁhﬂon@ﬂdthﬁ@aﬂbﬂ® acidkles@quences
SEQ | D NGs: ltpe (91[?04‘?&9 i nTPUS n@ghp&i]qﬁtérp)amg ﬁttcn?eoeg){%%t 76)fwt20
decreasi ng scavenger receptor expr essi on, can be used as a preventive
and therapeutic agent for arteriosclerosis. Slnllarly, Pat ent Docunent 5
refers tolk hetawaBl afiinki tyerof atcherCitertm aay sicdefsptwrd CGakodongion of

adi ponectin Q%e&ﬂu%%@1%&%&%@%@4ﬁpéﬁ%§¥§éﬂg Wﬁ%ﬁnﬁ&ﬁﬁf&ﬂdﬂitlg5ﬁﬂ%tf%'|0“ﬂn9
adi ponectin qéggconnerC|al é ava Czechosl ovaki a;

http: // ww. bi 0VERTHY " OIS 888?%%%r5??ﬁﬁ§?f%%ﬁdbéf?&mPg%%ﬁﬁFﬁthr

adi ponectin (GAdcponechitruGtobal pwlndnes ¢Eeassi-l)), reconbi nant adi ponectin
pr oduced fron1E coi lthg0 Gﬁ@hﬁonﬁﬁkin1HMHEmt£thOElvé$E@n r £copaicaant

adi ponecty; 999 L{¢ QP fuman ¢ { Stft%dr&%thng£ Sag(éghgg SCLLN Human
HEK293 FIa ) tr| rlc reco nan ponec I n produce ron1 uman

enmbryoni c kldﬁbya@%m¢% (@Qﬁeﬁéhé%t|§PH+Jﬁ§HlW?F%ﬁﬁW A EPHRY HEAYHSPACEW and

hi gh- nol ecul @niwegghintadispoaest e wirbddeed uds it e othdiyrano endrwoniae ki dney

cel I's (Adi pongetin LMY and, Q@VWQ&JBQQQEE gﬁﬂ_ %&Br@kﬁﬁ@&esﬂ?dﬁ%&%m and
hi gh- ol ecul ar.- wei ght adlponect|n produce §0n1 human enbr oni c kldney

cells (Adi poréct i MR TPV bt Sh S 2 PR i CEHER}Y , afetagount A
speci fi c 28xamplfecoive Herpohpeptirde thsedl vap tare wpdl ndderyucdiisease
t herapeutic agents ofadtpends@SENtHiBMENS T QN afctaszeamnggécinv&lﬂ RGr edient is a

pol ypepti de kno anectin coded b uct d shown in
exanpl es descglﬁgd %t%&lef‘énﬁuﬁﬁv? gt 1 DRR g%qﬁ%ﬁce 0 %unan%galponectln

is 4,517 bp ﬁﬁePEﬁ§Fh”“Eﬁdtﬂﬁ§EQNﬁoééaUEHéed%ﬁéﬁﬂﬁﬁgnaﬁf6b@ﬁ”ﬁ@§ang frame
(CRF) is 732ibpehtidrengtha @sl ishewnlike PEQtebn NG cr2teliheramaudpbBeaci d
sequence sgncoded by the ORE' is conposed of 244 anmino acid sequences, as
shown in SEQ ID NO 1, and the gene sequence has been regi stered as the
GenBank accession nuﬁﬂé?°$®ﬁ%@ﬂ7§?lcﬁu+?H%}Exﬁﬁgef&PFr?%ﬁﬁFhoéNﬂ §equence
of nouse adi poaect for | nMlibi276gbplveclangtirspase sholwrgeme8EQokDENE 5, and

the DNA sequgpeg: %&Bﬁ@%%r@glvé§laﬁ41«a@@ adsd8RGtBA @seﬁémmtbp SEQ I D
NO 4. The anégo @fl C;gguen encoﬁtg‘ﬁy éa CRFtIS com Q 247 am no
aci d sequencés’ T A5 SHOWH' i A g@i? o the' génd’ seﬁu nce A&s been
regi st er 88 apreprGehBak 1accedsi on Raabey AF30DUAEE: Mt etldrkngene
expressi on ofubsimireand NOUEM20c agli poneathnispeci f kaipondatint i ssue has

been recogni gggponecm FesaE8 AL asl hsaauenes, Moy 00y hetpeen human

adi ponectin nouse nectirnis sequence honol ogy
of the ORE' P¥2 ‘Wﬁ@écﬁiﬂﬁ?%??%%%Wk%%ﬁ?“ﬁFi&ﬂXé%%?18Fhﬁdﬁﬁﬁﬁﬁ9°Pnpl|es
t hat both have the sadepaoidtdint yenes of human and mouse are disclosed

35 in Patent Document 1 as human Acrp30 and mouse Acrp30, and human

adiponectin is disclosed as apMl in Non-Patent Document 7 and



25 The present inventors found that adi ponectin inhibits abnormal alveolar
airspace enlargenent associated with destructive changes of alveolar walls

due to chronic |n{ rﬁ‘é or exhibits pul nmonary function inprovenent attained
by i nhi bi ti ng"881%tY ve changes of al weolar walls, and"&%¥t5EBncl uded
t hat adi ponectin can be preferably used as a drug. As descri bed

above, since adi ponectin can inhibit abnormal alveol ar airspace enl argenent
associated with destructive changes of alveolar walls due to chronic

niury. 1t canbe.used,or 31 eating AuLIanacy. o seazes. puch.as: eqEnysem,

35 chronic bro trs, ystlcflbr05|s ronchi ectasi s ercul osi s,
pneunoconi 05|@1PQHGC?XPD901W52‘6114?/ 0923808PCTF 120097088380 Far%eri€ Document
1: WD1996/ 39422 rRatentc Doptntento £2:t NAD 1388LR1 57 véNoni-opataentarDacunert  7:
Maeda, K. et 1@1' red@eﬁc J_s(aesc,(rl%gg)lnvggteé@%gcxh\per% 2991%&7@\73@9 Patent The

production of d i ponectin for use as the active |n redl t of th pul nonary
di sease tﬁ’eraPp?(?Hf“FEt ée’ﬁ?%ejo‘f THET n\Fé’nttthn InBrRpETA i% e&ft e Eﬁl nmonary
di sease t her apéybept e agenbstusiusgladiepornaomith, asdartsaevd Vieahidgitedi ent ,

etc. are nowgdeggrifeed. for preventmﬁ o@eﬁhﬂlﬁ'tlh@nalﬂcfera@bli@eﬁgéﬂéﬂ apept i des,
nucl eoti de se uences, nucl el c . re ¥eno lrseg]%&grl ons; 1 n this

speci fi cati om 8 iy O Grhi E ttrheatﬁ Fares ot homencr af ure °r5Y/
recommended eyd| @PA@HUB“@&EJ%QUB%ﬁﬁum cation on Biol ogi cal

Nonmencl atmer e, Eur. J.ruBitBshenrateh38pod(ddidp) shoheneudetunesss of Drafting

of Specificat] |dgggn)§$€m( Ed%géglbg&%%igggi de, & S%g);&nggg%omg@% Agi.d

Sequence Info apanese ice,” (Jul y 1998)

and the 20 co#PBRPFBIRS/i notelr eTe4Mt 15 eF @il Bfi gy, matured’ marggiponectin
can be provi gedoctnptéie pkogemidforaceetoni nantdigfoten i diyionhet ®#st.abki shed

genetic engi %%egwgr tr&q@mngg@% [ageat M%g@op%l#% g@%or @bgchem
Bi ophys. Res. 80, 25

5990 (1963)] mOPﬁCY’ﬁ‘?Js 8%%% Eér?‘h" radF?)%%t Fa%u“tealﬁwﬁ? SYehe e t?‘%‘é“&%ne whi ch
was previ ouslCytesnatdli sheadd@y t kehpriegdnt ideweantor sc€an %@m@@tFBl ochem

Bi OpByS RSS <c@@9’éwbb hndl%%lto 286- ZBhd l@%)s]equéﬁc@sﬂ s@btm maki: veL4 adi ponectin
can be produ the 30.conyentio t r l. .SV isin
accordance w t% % huma? adr’r'gtl ot Ill gﬁg %%‘1 %rgg%%% Jaél%%gegné%dgg by said
gene. The pr&8detildh 6P éé?péﬁeé‘PPﬁeb?déP‘@%ﬁfé?thé élﬁél 8&r iAdFEcRAI que can
be perforoeddaeccosdimg stavandgt hedeptor A expression, and can be used

as a preventive and therapeutic agent for arteriosclerosis.
Similarly, Patent Document 5 refers to the availability of the
C-terminal side spherical domain of adiponectin as an

AMP-activated protein kinase activator.

26 The following adiponectin are commercially available
from Bio Vendor (Czechoslovakia;
http://www.biovendor.com/products/proteins) : globular

recombinant adiponectin (Adiponectin Globular Human (E.
coli)), recombinant adiponectin produced from E. coli
30 (Adiponectin Human E. coli His), recombinant adiponectin
produced from human embryonic kidney cells (Adiponectin Human
HEK293 Flag), trimeric recombinant adiponectin produced from
human embryonic kidney cells (Adiponectin Human Trimeric form
(HEK)), low- and high-molecular-weight adiponectin produced
35 from human embryonic kidney cells (Adiponectin LMW and MMW

oligomer-rich Human (HEK)), middle- and high-molecular-weight



described in Reference Exanple 1 below. Mre specifically, 35 the
production conprises constructing a reconbinant DNA with which the gene
coding for th m ctive protein may be expressed in a host cell

i nt roduci ng tﬁ'é) 80 the host cell tio obtain a transtrHaHPoeIHy

cul turing the transfornmant. In the specification, a

pol ynucl eoti de (DNA nol ecul e) enconpasses not only doubl e strand DNA but

al so single strand 5 DNA incl udi ng sense chains and anti sense chai ns whi ch

conpose them,andqi8. pot prbah&&@ QoA Ih%%h mﬁr_\,%g&c Tﬂ%rn@fyor&ntshe
pol ynucl eoti de encodi ng onectin includes the doubl ?%st rand DNA

i ncl udi ng genbArﬁlé’OBRﬁtJarhd’W{Wpémgl WYY € S6PRRE ﬂ‘ﬁl (WBABe "UHHI Iy Sitficl udi ng
cDNA and the single sArsaedibDNA d0a(rdnt csense phainspthdei nged hier Séguence

conpl enent arypdl%oheey%qgégsgh@e@a J_sa/azc;@@gs e DNA fragmnt svdhargof unl ess

th | | h
UG g T TR PRI st ek o (p PR b R

Pedst '6he 15 of
an expr essi orﬁ@@ﬁpﬂ@é’sﬁ@n?@e@i@w@aafébﬁhw Fegrempl of deydedefiiénce, an

exon and an iTHel ©@L1-length DNA searlh@mrwbynuﬁiaaomgﬁm@lcs@nilrschudess bRNA and
DNA.~ The pol yl%ePéA 53 CQHM%\%'% g?(iue%%rﬁ\%se Ty no, ggg &%‘&Eggcﬁa%d t he

pol ynucl eot i de ri'sin nce inclu ragnents,

honol ogs, der |W§t)|%/%§3ér’i>d> HutlEResNt Fer Bopvn £r SE0 1D NO %’heTHﬁta&HPg of the
pol ynucl emt i deignadanrhcBNA)cddad hyd e hadtRir 8t lopmposed rifngd Aktheho aaidt ant s,

not naturall y, QecHELL) ngsn;%%th @dxmbanisahavemg g@é%@qgencéwagtltutlon
addition and i nsertion. tants ‘encode t%

e ﬁo % %él de havi ng
substanti al | feteﬁerg%h%t%?ﬁcﬁsoﬁ %SG“‘Lr}‘?’émf(uﬁﬁ??%Snlod’f ntuﬁl@ef)o CB‘% e encoded
by the pol ynifelcebe i dehbefwrle lehatmANAt $@mience of mouse acrmenﬁgtmu@n of the

pol ypepti de (1mfzdisfﬂpcla1 i &y 1of, @é@Hw@@h@E@W@ ah8 thetDNRESRRSAY 0 occur
by the nalt5ural 1%%9%“”'991 0 lé:jn%ﬁk]’méltsat on olr grgét IBrl\gdﬁsl ati onal

nodi fi cat’ion, fhose ArtifiCi uti 2|ngthe naturally
occurring pr (?thél fﬁm(fé? geid rﬁmﬁn‘aﬁlep“@ﬁééﬁl% the19f aﬁd’?ﬁéﬂﬂ?ﬁﬁén‘?% 28f the
pol ypepti de lamchudecial kebiuenaas,i ant shodromal s 1@ndonad,ukabl tid arhs havi ng

at | east 80%segﬁs£gg 3l 95% anc. JPLE AISLERADLyY D9 bomRl RGN Lo the

pol ypeptide before the nutatio honol og
pol ypept i de &fPHEeHol yHRET VR dFCEn ed‘é”&ﬁéF%e&%?W@ﬁs&P@rré\‘?t“sﬁm ng
FASTA pr @gr amd(tbusttaln sYeciMet hodgahbtisBiolhas REen307c@082894)). As the

nost preferable and &ihgplaenlrﬁ%t mﬂdf Ofe NRARLONORNBLYSitetwkbnl SiuRaROSSI bl €
to exenplify the method in

e_sequence 1s tredo m(eg,
flexible di sEHPHEM" KA mdmésg &5&%“6 I’lerln‘c’al83(?1’|6§c drf \ge%hﬁvghg
capabl e of béﬁﬁgem%boml%h@ﬁtté? O ol & F\%nmmowﬁu@éqw@ﬁ@ékéﬁﬂ-aba% |s
sear ched in ae¢er daneemui bhy weld1-kBova s eartehhiige prrecedis eadtsivigyt he 10

stored seguence. SpeqhLisG SXAMRLGEnOl-d P KNOND. SERNGNSS 1Al ARRS eS| nel ude
ero Omnn%gnormal alveolar airspace enlargement associated with

destructive changes of alveolar walls due to chronic injury,

or exhibits pulmonary function improvement attained by
inhibiting destructive changes of alveolar walls, and they

30 concluded that adiponectin can be preferably used as a drug.
As described above, since adiponectin can inhibit

abnormal alveolar airspace enlargement associated with
destructive changes of alveolar walls due to chronic injury,

it can be used for treating pulmonary diseases such as emphysema,

35 chronic bronchitis, cystic fibrosis, bronchiectasis,

tuberculosis, pneumoconiosis, and COPD.



- DNA Dat abase of Japan (DDBJ) (http: //www. ddbj . fig. ac. jP/) -GCGenebank
(http://ww. ncbi. nlm nih.gov/web/ Genebank/ 151 ndex.htlm; and -the

Eur opean Mol ecul ar Bi ol ogy Laboratory Nucleic Acid Sequence Dat abase (EMBL)
(http: // ww eBi® BEY%GKP b docs/enbl db. Mt ). Lots of seHréhPiy S ori t hns
for the honol ogy 20 analysis are available for those skilled in the art.
One exanple thereof includes a programreferred to as BLAST program There
are 5 BLAST procedures in this program Three (BLASTN, BLASTX and TBLASTX)
anong t hem have been desi gned f-or checking the nucl eotide sequence.

Remai ni ng two_ hav een_desi.gn hecki ng the protein sequence

( Coul son,g Tr ends | nggf;%lf‘%%%nldl @g%?%&:ﬁ?‘é—%m 1994); Birren, et al., Genone
Anal ysi s, 1:528-5590099ygnt 2: WO1999/205Y7addi ti on, additional prograns,
e.g., a sequemmepalébgam@hmanegr;aﬂaeagad . pmgr.lan%{mm.icdeﬂmi%ei) rm];golt.he
sequences 30 r st I s@parated are available in the art for

anal yzi ng %he@dgﬁflbfiég}ds%&ﬁgnce. The nmutant DNA is silent (no
change in an am no acid residue encoded by a nutated nucleic acid sequence)
or conservative for the ambaocticindoénobidecebyit . ukxaplas aftidk

conservative ﬁ%&@i@ﬁ&%fSWéghﬁHgﬁm Al S ShoWMIPEl AW i c WRnts of the
2010/ 02446011PCT/ JP2009/ 065380,  Ori ginal ami no acid. resi due Conservati ve

substituted am'F3tatld FESAIaLI A £2e "8 A YRPLARENG TG HEFIRPBIF OysSer

G nAsn 10d@ uAsgents using adiponectin as an active ingredient, etc. are now
described.

The designation of amino acids, peptides, nucleotide
sequences, nucleic acids, etc. by abbreviations in this
specification is in conformity with the rules of nomenclature

15 recommended by IUPAC-IUB (IUPAC-IUB Communication on
Biological Nomenclature, Eur. J. Biochem., 138, 9(1984)), "The
Guidelines for Drafting of Specifications Etc. Containing
Nucleotide Sequence or Amino Acid Sequence Information"
(Edited by the Japanese Patent Office, (July, 1998) and the

20 conventions in the relevant field of art.

Adiponectin can be provided in the form of a
recombinant protein by the established genetic engineering
techniques [e.g. Science, 224, 1431(1984): Biochem. Biophys.
Res. Comm., 130, 692(1985); Proc. Natl. Acad. Sci., USA., 80,

25 5990 (1983)]. In this case, as the adiponectin (apMl) gene,
the gene which was previously established by the present
inventors can be used [Biochem. Biophys. Res. Commun., 221,
286-289 (1996)1].

As an alternative, adiponectin can be produced by the

30 conventional method for chemical synthesis in accordance with
the information on the amino acid sequence encoded by said gene.

The production of adiponectin by a genetic
engineering technique can be performed according to a method
described in Reference Example 1 below. More specifically,

35 the production comprises constructing a recombinant DNA with

which the gene coding for the objective proteinmay be expressed



G yPro H sAsn or Gn IleLeu or Val Leulle or Val 15LysArg, Asn or Gu
MetLeu or |l e PheMet, Leu or Tyr SerThr Thr Ser 20TrpTyr TyrTrp or Phe
Vallle or Leu rally, one or nore codons encoding a Cys residue 25
affects a dis&%?ﬁ?loﬁ%%d of the particul@r polypeptide.Q%ﬁ“P”mwmb”mThe
substitution of the am no acid residue generally thought to affect
characteristics of the protein includes the foll ow ng: a) the
substitution of a hydrophobic residue with a hydrophilic 30 residue, e.g.,
t hg substi t ut im]g)ra Iﬁfst'—@éﬂ;l,l L@Grc%‘u%ingladhe%NhPAL@t%\kﬁg hogk &g%ﬁu bbtét)j)hn tq/he
substitution of_the am no_acid residue er tha S .an ro w S or
Pre; c) thé %ﬂIE?%?@??%ﬁ”%??Fﬁgufé%?3%@ ﬁé@?%%ngﬁnérectrically 35
positive side chain, &:ghespregsfigutgosr dpelyiivcheanids éBYR nedetylaegati ve
residue, e.g.end3nbaBEeASpit anty d¥6HL20HrAR446012PCH1$B2000/1066880,4) the
substitution gl Ghe, amlNo.8eLd feshduanaying a0 Sxranpl il arge, & de
chain, e.g., Phe wth the am no acid residue having no side ¢ in, e.g.,
ay. them, and is not limited to a length thereof. Therefore, the

polynucleotide encoding adiponectin includes the double

strand DNA including genomic DNA and the single strand DNA
(sense chain) including cDNA and the single strand DNA

10 (antisense chain) having the sequence complementary to the
sense chain and synthetic DNA fragments thereof unless
otherwise mentioned.

The polynucleotide (DNA molecule) herein is not
defined by a functional region, and can include at least one

15 of an expression suppression region, a coding region, a leader
sequence, an exon and an intron.

The polynucleotide also includes RNA and DNA. The
polypeptide comprising the certain amino acid sequence and the
polynucleotide comprising the certain DNA sequence include

20 fragments, homologs, derivatives and mutants thereof.

The mutants of the polynucleotide (mutant DNA)
include naturally occurring allelic mutants, not naturally
occurring mutants, and mutants having deletion, substitution,
addition and insertion. But, these mutants encode the

25 polypeptide having substantially the same function as the
function of the polypeptide encoded by the polynucleotide
before the mutation.

The mutation of the polypeptide (modification of
amino acid sequence) is not necessary to occur by the naturally

30 occurring one, e.g., mutation or post-translational
modification, and may be those artificially made by utilizing
the naturally occurring protein (e.g., human adiponectin) . The
above mutants of the polypeptide include allelic variants,
homologs and natural mutants having at least 80%, preferably

35 95% and more preferably 99% homology to the polypeptide before

the mutation.



Adi ponectin conprises the am no acid sequence of SEQ5 ID NGO 1 or 3 or the
am no aci d sequence having one or nore am no acid deletions, insertions,
substitutions additions in the am no acid sequence of SEQ 1D NO 1 or 3,
and has the af’vg)ez(g Q¢4 r space enl argemert inhibitory actiHEP UG 8r t he
pul nonary function inprovenent effect. 10Adi ponectin nmay be the pol ypeptide
expressed in a protein expression system using Escherichia coli or a

protei n expression system using bacul ovirus (AcNPV) shown in Exanpl es

described later by geng f&codinat iR E@Wl%yOPEhé he1pehynRentiixde
obt ai ned by che cal | ﬁﬁ{é% the5| zin gg exag(*g]!ee of the am no

aci d sequencé aélf adip BY T STECTS sPﬁf‘ég F§8§§M%IF? 1P 1sEQ | D
NO 1 or 3. The raiatdodei @10§eq@enée, ofSadBpondkt (49%4s$) nofs| ithiet ebsto one of
SEQ ID NO 1 ferdrapié &rﬁfl slmlptlaoaqeuﬁmnmlogmlaegzs;nmﬁygl@g atcestain

homol ogy theref.0., Jhe hompl 999“%}10”6%85‘111 wgllcgcclhléds% tuh% palyRe t'gdes
conpri si ng t K6 AM 1o “aci 3 = avrn m no-aci d del eti ons,

i nsertions, sSUbsgtPedtidHnS-6r raééﬁfiﬁkblr?s d|lﬁct h%Dﬁﬁf’ho h&éijdd%%lféfﬁé’é of SEQID
NO 1 or 3 andthta‘ihdilg tihec adivieel,ammval, r epace eapasigenmentbdimii hiekar pyacti vity
and/or the aly ﬁ@h@ér"@lé gest ruct O%e%;? h@@' Bé&%é’seac#é Vidycn@pd s the

pul monary function | nprovenent  ef e activit inhibitin abnor mal
al veol ar ~ ai rsaﬁ&Eéd%Wear‘gjb%n‘fe]eﬂs%@i”at é&a\ﬁﬁ:?Jrf‘%e%W‘iﬁ?tLﬁr\?e USHAAgéde
al veol ar Mal Issodeeé teqehraeni cSpafufys ewudhbdest hé abei kmdwn osrequmahmcbl t| ng

destructive c¢fianges. of,alveotad mahloskng30Specifically, the pul monary

function inpr nt effec s.of a ec |n |, ude effect of inproving
or reducing a%égc e sen r%%ﬁa}ﬂ ngg @] ?/‘I’nggﬂbér atr9'nérease in

br eat hi ng resigt ance i n a-rG@QEIOﬂakory thaee: /(/é@'wem al Ingbtthe br sdaghoal veol ar
tract) of mamyal sosuedh @endbakiman. prokaryotes can be enployed. The
eucaryotig c es I1s of vertebrates and cells of eucaryotic
mcroorga(r%u sfrilg isnr?%#n F‘? of a vertebrate, the nonkey cell |ine COS
(Cell, 23, 17§h€1@m9998nt el iids BIRAREY Sra b Pan %{L]ieqq A€idnd the 5
corr espondl ngediubyck ohohlad & MEEBCt dBetweffweiverbi cat lull/iche ddersdembNat | .

Acad. Sci., WsAngmi)l. 4216 (1980)) and the like are often used but t hese
are not exclusive ch0| ce }rf?)e e>§§lr eSél on vector (1

vertebrate origin, aL\?EEt Gt hi@‘i“ﬁ‘ﬂ“élgpr?) e 0Equitice HBcdt™ 8H¥tream of
t he gene 200 koabesiexpressedlalRNAC¢preetr sbi)lablin the girt e Ong gxelpadenyl ati on

site and a traps&st @hb@undé@érpﬂ&@trbﬂgceﬁwea% gamrher gedgkak| Ynused. |f
oY or A2e AL Ok TUSLULL DS NS, BLLEPIILCRELOD @TAOLD. #9530 SXATP

of such expreSS| on vector \ar bor ng an ear I onbter SV40 can
be 15menti onédd(WASTéél PmOYBJ dihem 113"6831?@(1198%9%(1 for CheCk%@ the
eucaryoti ¢ nmhatoesgak SBueyeast Ssedidigenewal hyvelsesen Jedil@sa, ryeasts of

the genlJ%Saggggmgceéhecan bg. diged y@&&én%@vank%g@soﬁs t he.gYPresgi on

vector deriv a eucaryotlc m croorgani smsuch as a yeast , AMB2

havi ng 20 a ProRBTEPIPGY  t he? ad (ﬂ?ﬁ&gﬁﬁét ast igERe (B oc?! Nat FE"ABRd. Sci .,
USA., 80, 1 f488B))s,cadnsShe-uid(1i%2&d) - As the prokaryotl ¢ host,

Escherichia col i andIBagad |ﬂi%nSU9&diiﬂl%r@rle gegedn | )é gseda s\éya;@@n&@ey are
used as hosts, . usi n asm d vector capa l.e O % £¥6(P t| ng in_the 25 host
expr

mcroorganlsﬁ]ll??m 6‘2% a"¢ & BRI 15H) Oﬁs?“éieﬁ ssieosne Fasht d

obt ai ned3by mﬁé%ﬂbé?%ﬁmswwﬁrfﬁ@t@e awlglbl@smﬂhe aﬁﬁ palgar-afd)Isequence
and an initiahéoiuLgedenelesgquerdEQ required for the initiation of protein

synthesis at upstream,of, g . 960€ :50: 1hat. (he Yeng.canhe.expy gssed in this
residue encoded by a mutated nucleic acid seguence) or
conservative for the amino acid encoded by this. Examples of

35 conservative amino acid substitution are shown below.



30 vector. As said Escherichia coli as the host, E. coli K12 is generally
used, and as the vector, pBR322 or its nodification product is generally
used. However, these are not exclusive choices but the various known
bacterial strXHIQectors can |ikewise be enpl oyed. FXAXBIUSEP ¢ he
pronoter that can 35 be used are tryptophan (trp) pronoter, |pp pronoter,
| ac pronoter, and PL/PR pronoter. WO 2010/02446019PCT/ JP2009/ 065380

As the vector for the insect cell, it is possible to exenplify a
bacul ovi rus vector (Takara) in which cDNA of adi ponectin has been
| ncor por ated. o Specl.hi cal Ly, .t he expressed. product, of e present, invent i on
can be obtained“%y |ﬁ%rOEUC|ng the bacul ovi rus expression Vettor® i n which
cDNA of adi ponectin has been incorporat @&fidnteseddd ured cells Bn\4 or

| arvae of sil kworm (Bommexnori) using nucl ear pol yhedeesis virus (Bm\PV) of
sil kwormto express, aqujsolating froma culture negygn1or a sil kworm body
fluid by chromat ography. 10 The expressed product of _the present invention
can al so be obtai ned byS™corporating the cDNA of adFpBneEtiiF into the

nucl ear pol yhedrosi s viasgs (AcNPV) of Autographa cal Giornica, expressing it
in Sf9 cells of Spodopugga frugi perda or Tn3 cells of.Irichoplusia ni, and
| i kewi se 15 purifying frroma culture supernatant by chromatography.

I ntroduction of the reéﬂfking reconbi nant DNA into tfid%host cell for
transforndti on can be d¢danried out according to the kAswn net hod. The

resul ting transformant qagn be cultured in 20 accordapgs with the standard
nmet hods, whereby the o &%ctive reconbi nant protein igsexgg %Fd and
produced (accunul ated or "secreted) intracellularly, extrace ularly or on
the cell menbrane. As &lfedi um used for the cul ture, Lear¢od@lredi a comonly
used can be suitably sealegcted and used according to 2bethe ast cel

enpl oyed.,sThe culture gan also be carried out under gggdh&hp@§ syjtable for
t he gromﬂ% of the host cell. | f necessary, the adiponectin
obtained in the above H&fner can be isol ated and purF??é&rﬁ}evarious
separation procedures whelizing the physical, chem céttariguwherys30
characteristics thereofse(Bi ochem cal Data Book I, 1345-1259, First

Edition, 1st inpressio% Jun. 23, 1980, published by_Tokyo Kagaku Doji n,

K. K. : Biochemistry, 25-(35), 8274 (1986): Eur. J. Biochem, 163, 313
(1987), e¥c.). More spéérfically, said isolation andTpurification can be
achi eved by the 35 conwertional reconstitution treatnmentor tbheatment with a
protein-precipitating g%glting-out) agent, centrifugﬁiéqﬂhL \ 8

2010/ 02446015PCT/ JP200 65380 osnotic pressure shock net 03, soni cati on,
ultrafiltration, various types of |iquid chromatography such as nol ecul ar

si eve chromat ogr aphy Gegekafliyt paticonppradsappsicorocdhnomatCegrapiyiue

i on- exchagge ;¢hEepBt.ography; aafdd i by ehe %mttq%aabypoﬁ,c#yp%ag.er formance
liquid chronatograph%hnggégh etc., an dlalXSIS,gS us e ei t her ilngly or
in conbi nation. SUBRLEEPhatT val i€ fhetadicpsrectinentmSténed above
can al so be phodultledoffded generctlerdet hod oforthchenterl isyhtdresitbebased on
t he am no acirdiseaueyice i nformation. The nethod 10 includes the
conventional _|iqui d-ph n al i d- phase.nethods_for, peptide synthesis. In
nor e detail,aggb%f3gg?ﬁgggﬁ%§?ﬁéis§%¢%§aﬁ§égrfﬁé %%Y%ﬁFfiﬁ‘%?%%ﬁ%ég

el ongati of t 8ERATRre SwHi cHE- o RPPESES doRdehsiay ébfpditént VakidtoPagi ds one

after anot hewitlorsehairnText ensi on according to the amno acid
b) the substitution of the amino acid residue other than Cys
and Pro with Cys or Pro;
c) the substitution of the residue having an electrically
35 positive side chain, e.g. , Lys, Argor Hiswith anelectrically

negative residue, e.g., Glu or Asp; and



15 sequence information, and the fragnent condensati on techni que which
conpri ses synthesizing fragnent peptides each consisting of several am no

acid residues_in advance and coupling themtogether one after anather
according to &A%t mati on. 20A condensation method efgfSFEY FE’ t he

pepti de synthesis can al so be perforned in accordance with the standard
nmet hods. Exanpl es of the standard nethods include an azide nethod, a m xed
aci d anhydrate nmethod, a DCC nethod, an active ester nmethod, an oxidation

and reduct i ondm&m)dsu@st@%%l% bdi @h@nxhphgsabpangm@ nfeatm% aPDC +
additive (1-h dﬁofO),I(%g otrlazoeN-h dr oxysuc %I

N- hydr oxy- 5-n >f‘ ISTGE o 5 150RY T i Ged et odaﬁ& VWOBEVAT P et sl The
sol vent that ezmidye DSW‘J mat kode wetiods-ean ®e/-30 suitably selected from

the solvents that aread®ldnekBoMEchgrbee O hdSniind @@piisé@uérﬂfemaﬂgSEQ

condensatwn f[‘f%t ns, ??gﬁg%%ot celraeg%]%d Clg?%%glgj\&gé oxane a%.nr%m de

(DMF), dimeth OXI exap
t et r ahydr of uraéJn"Ld( Tt ioashyinsgcét abe, Sépétlt‘aﬁwld)% W afeiBERheRddE. WO
2010/ 0244601 6RGCHoIP20D 30656388 cdcsED Mot NO nvaelrved dnal hie theagtvailaor t he

carboxyl gr OUa[&ﬂs%aEQ%nﬁg%éﬂgntcﬁ‘HhP&tWr?} §&élezqt§5arlo°/‘@?rtr?e' ,IBMimcﬁr%t such as

net hyl ester, et ester "and tert-butyl ester, "and aral kyl ester "such as
benzyl ester,t PTRPRoKEHAE Est er*dnd p- nltrobenzyl ester 5 generally by
esterifichtion. Adipon¥heimydroXoe tgeopplyrentheeapkpoeseidd isueh as

tyrosine.r es'ﬁ%eﬁﬁ@ﬁﬁe@sib‘ﬂ%ﬂs@@ﬁ' s%@upsdmertl%lglc@alc&abrpmlble

protected with carb tert-butyl or thellke
al t hough suchexﬁ)re SY Sﬁsggxﬁgﬁnﬁececélsar iy’ %géﬁzﬁ\él §’R8W§altrfl éex

Mor eover , theﬂegsgamb@ﬁinéag%ubmfgeaﬁ aﬁgpmbh@atrw diﬁé?h@éﬁloﬁé prottéet ed with
an appropri at@1gpepecdd Wbtgraup SEciheas cally Gsyritdeylzing.

th [ f anyl | bgnzy e
p- met hoxyjenzenesu %@yoEg@ﬁéylﬂ%e ga@;‘;‘lé %nyltpe ETATS %}f&a%g%g}é\ﬁ S L ions

i sobor nyl oxycar bonyl| damant
for elim nati¥n2dfPEFEHipr oltteé’ﬁlﬂ?éstj%%r% ?%%‘f'ﬁ]tlﬁé( VtOoPEHEITAM%d aci ds or
pepti des, or doom tlhe dnhad aporidt @tquencancbeadigoneedimuts nnt alcigortgance wit h

the met hods Q%”Hf%"o}f 48edp N%ucb 0453aaaatéérygectﬂo%qug;dmogew%e%r met hod
20 using |i qgﬁvaammnl a/ sadi dr oge fI uoride, hydrogen bromn de,

hydr ogen chl ad ‘:t‘r?e?lit&dpog(?‘@gf%gyactlh&)ée%et e DOTGLOP I Weicica™ or
met hanes W0f oriine ladé d;heandlyhertides. ctmlermrwoﬁé@t@wq%agl@bq%qméecan be

purified by mﬁeing one or more amino acid deletions, insertions,
substitutions or additions in the amino acid sequence of SEQ
ID NO:1 or 3 and having the alveclar airspace enlargement
inhibitory activity and/or the alveolar wall destruction

25 inhibitory activity, and the pulmonary function improvement
effect (the activity of inhibiting abnormal alveolar airspace
enlargement associated with destructive changes of alveolar
walls due to chronic injury, and/or the activity of inhibiting
destructive changes of alveolar walls).

30 Specifically, the pulmonary function improvement
effects of adiponectin include an effect of improving or
reducing a decrease in breathing capacity of lungs, or an
increase in breathing resistance 1in a respiratory tract
(especially the bronchoalvecolar tract) of mammals such as

35 human.

As a host cell, cells derived from eucaryotes and



25 various nethods such as nethods using an ion-exchange resin, partition
chromat ography and gel chromatography, and a countercurrent distribution
nmet hod conmon ()%ﬁ)dvfn the field of peptide chem stry. The pul nonary

di sease therapelt i€ 4§ents of the 30 prégent invention conpFr¥¥'adponectin
or a pharmacol ogically acceptable salt thereof as an active ingredient. The
salt includes those with alkali netals, alkaline earth netals and anmoni um
such as the sodium potassium Ilithium calcium nagnesium barium and

anmoni um sal t sroddhesRsakhs saNeMLL3RRr educedcbyydthe mrhhodg-wekds known in
the art. The ab ve-gentl oned,.salt furipserogl ncludes .acid addition salts WO
0

2010/ 0244601 7PCT/ S B20697065380° I he tah “be” pregarad by FeaSt i hys -
adi ponectin W Hhe saitadl e vrgahreter throrgakee cadildlime W€ peellse known
hmaS”eL' Exanptes 1?15 tiveiagi dnadcoh iR Bl dts rades Mydr €chl ofhéend the

ydr obr om gde, .bi s a a . ate,, ojeate, 5
| aur at e, b%r a%%%ueb%tﬁggéﬁ?%, H}%ﬁﬁfgﬁ%%oggﬁﬁ%ﬂe Tdt% gﬁ%g‘lﬁ]ﬁ% u%?elolnajﬁane
(tosyl ate), cifreg-eNehhi &50€; Fthar 4F8; - s7Jccf1?1%1‘$e(,19188H rate thsul Fnat e,
gl ycol at e, aszor kefiren benzenesuhbesairs nmapsythisiw@ndhbikessalts. The

pul ronary di sease theganeut Le,agants gbctbhe L0 pyention.ake; geperal Iy

provided and put to use in the formof a pharmaceutical preparation

contai ning a ‘Eﬁoﬁal?:%‘fld‘@i?:éﬂrf’?o TT SEEFVECANBImteDIPT e HEPT V&< $igi%edi ent

t oget her W t htan appr epriatepharMiceutpradurcar) i ersplthe cariteer tehat can

be utilized igbisueBnddaphal FRELULHGAL r JHLRALAL QRS rhNEA HURS s ¥QKd RUS

di l uents and/ or XCl nie%%tﬁy l§Succp afffr!elcleerssk e E‘{%nggétsd bi nd rSo,

hunect ants, disi nfee%ranlts, ‘surfactants, Pibricants, “and {Re t1ke* These

carriers are S enafPiiqrddanaetuiidi-ngst a» £x@APL e dos fyehf OrpT ©Fsitde

resul ting forvadtati, opsv20hire ndabdridesageed ornprohot e qrhavaacead ivgal

preparat i gns n@ﬁnciggeée ﬁ&f.?%eﬁﬁ?r@i’ rioys geynp /GGording to the purpose of
ca

t herapy. Typi exanpl es i nclude soli'd fornms such'as tablets, pills,
powders, fine powder &5 gr&fiul BECHN Iaps L EECOLHRI1STGui dYEdT s S¥éh as

sol utions, suspemsidnsisezb efutisensyesyrups ahd gdriuvd Sscclheseces
preparations @iepslassi i et aRMnk oyt € Aaf R RIrskEabh QctbPt @ OrRl
preparations, parenter gl gr anar ations,, tranigasal Eregar %}"I ?ﬂ%h vagi nal

pr epar at i ons, PEct &”“8hYPosT FoFT 8T IBUST AYURRSthBFt s, PO REmEntLY and t he
| i ke, andleachreamrtss for phe atedrlarpbhathdedes8e Groot etw deagr dtdssed by
the establ i shed . phagraceutisgal paoeRdwresi et hernore, such pharmaceuti cal
preparations may contaln,yari.ous,addi 1] Vs whi ¢ gap, be,f oty ated in
ordi nary pharnmaceutical preparations, such as stabilizers, anti 5acteri al
agents, buff&iesililsdtBHZilRG apemeserahey dtgedg When they are used as

hosts, using a plasmid vector capable of replicating in the

25 host microorganism, it is possible to suitably use an
expression plasmid obtained by incorporating a promoter and
SD (Shain and Dalgarano) sequence and an initiation codon (e.qg.,
ATG) required for the initiation of protein synthesis at
upstream of the gene so that the gene can be expressed in this

30 vector. As said Escherichia coli as the host, E. coli K12 is
generally used, and as the vector, pBR322 or its modification
product is generally used. However, these are not exclusive
choices but the various known bacterial strains and vectors
can likewise be employed. Examples of the promoter that can

35 Dbe used are tryptophan (trp) promoter, lpp promoter, lac
promoter, and PL/PR promoter.



35 agents, pH control agents and surfactants. The stabilizer includes human
serum al bum n and those WD 2010/02446018PCT/ JP2009/ 065380 L-am no aci ds,
sacchari des andhceIIuLose derivatives. These can be used each alone or in
conbi nati on Wt h 8%t actant or the 1ike. Particul arly, PSURRYE'EdHbi nati on
may contribute to an enhanced stability of the active ingredient. 5The
L-am no acids are not particularly limted and include glycine, cysteine,

glutam c acid, etc. The saccharides are not particularly limted
but incl ude monosacchasideSysuclt asr IHICOSEscITRANOS &, 98l alasecand
fructose; sugar aIc%holsbaculoa§rnanngngj Hn%5|t [ and 1 xylito

di sacchari des suén as Sucrose’’mait ose and VTREF - 1an d ysacchaﬁldes

such as dextra%%pQﬂﬁmﬁé%yphéﬁylb%@%ﬂ(ﬁﬂCQ§@QﬁdF%ﬁ{|rﬁgﬁﬂlﬁaﬁélahd hyt | ur oni ¢
aci d; and der éxaitdsesl Ebftﬁﬂﬁzﬁfof The ;swsfea@t affshtaba &t bp&iﬁﬂaﬁubardy limted

and 15 ionc %ﬁ‘éjréﬁ% '19868??5 YLEACLANL S, ¢ ESPAFP'V%XQ?r E?‘%E’ fisca the

surfactants are pol yoxyet hyl'ene glyco rtan al'k
pol yoxyet hyl efe aélllRE?‘Pe%’ile s b§6Pb]tf‘t%’ﬁpﬁﬁﬁﬁ%%ﬁlntésct%lrtélrean%flflat@‘V\”am d
gl yceri des. The1eebé@b®seld@brmambme§xabeln@b1panmmaahapbyy26df¢§ﬁied but

i ncl ude nEthY$£¥ﬂ§ W%Q%@v?tdﬁ”é¥¥kaLHS€b exp ress and isolating

hydr oxyet hyl cel | ul ose, h | cel ose r oOXypro Ineth ceIIquse,
car boxynet hyl & 140 g8 ﬁﬂl n1e?£¥kW%%“§5€€h§??%€§“@&ﬁr gziﬁﬁﬁfégy | east

about 0.0001 ny, 25 ahtk prefesadd yrwidukinof hever angeenf ialveution Odart o about

10 ng per lggalca‘o bhenagt h¥€ by N RFhenk « 1 Thens WAt ARk Spsrache used at
| east about 00001 ngé and preferably mﬁthln Rhﬁp nge of aQoH§]] 0001 to

about 0.01 ng d?]tﬁgdac Ve ﬁﬁ?edlent &Hhe huABR° SR al bumi n

can be used af2 kﬁggplg@ouﬁxgrggggxhglt in Sf9 cells of Spodoptera
frugiperda or Tn5 cells of Trichoplusia ni, and likewise

15 purifying from a culture supernatant by chromatography.
Introduction of the resulting recombinant DNA into
the host cell for transformation can be carried out according
to the known method.
The resulting transformant can be cultured in
20 accordance with the standard methods, whereby the objective
recombinant protein is expressed and produced (accumulated or
secreted) intracellularly, extracellularly or on the cell
membrane. As a medium used for the culture, various media
commonly used can be suitably selected and used according to
25 the host cell employed. The culture can alsc be carried out
under conditions suitable for the growth of the host cell.
If necessary, the adiponectin obtained in the above
manner can be isoclated and purified by various separation
procedures utilizing the physical, chemical and other
30 characteristics thereof (Biochemical Data Book II, 1175-1259,
First Edition, 1st impression, Jun. 23, 1980, published by
Tokyo Kagaku Dojin, K.K.; Biochemistry, 25 (25), 8274 (1986);
BEur. J. Biochem., 163, 313 (1987), etc.). More specifically,
said isolation and purification can be achieved by the
35 conventional reconstitution treatment, treatment with a

protein-precipitating (salting-out) agent, centrifugation,



30 and preferably within the range of about 0.001 to about 0.1 ng per 1 jig
of the active ingredient. The am no acids can be used within the range of

about 0.001 tQ about 10 ng per I gg of the active ingredient. The cellul ose
derivatives cXH? BEEEY at | east about 0300001 my, and prefBrAEIS it hin

the range of 35 about 0.001 to about 0.1 ng per 1 jig of the active
i ngredient. The anmount of the active ingredient contained in the WD
2010/ 02446019PCT/ JP2009/ 065380 pharmaceuti cal preparations of the present

i nvention cancbeotsid ba@éyu&elsagts@dné‘tmm ascbﬁ%ﬁi1bﬁngﬂtﬂatf1il§r§ﬂi$r@b| e that
the anount of the ascgl ve in rle l§ %‘rom Ly rIaC% S\(Jd}%bout , 00001 1o about 70
. % and preYeraQﬁJI %ﬁaou(f goo1 Do 5 lbuaffer “Whi ch may
be opti onal | ycmmf@rtﬁélfal??éﬂ o Lt ﬁéltm@érlﬁﬂtemqs@éptb@@ﬁé‘rré%“ﬁéﬁgrwmlrudes
boric acid, phesphehasgaci dhragetdgraatiyd, caﬁfrlln@tgm GhBmalbgeeapr,0i ¢ aci d,

g utam o agi o, Al LhooeprgoPonding SaldacLe: Sy sald el ol kalfgretal s or

al kal i ne eart suc as t tassi um’-‘cal ci'um and
magnesi um sal ‘?%‘31Y51?hé5| %%ﬁdorﬁlipﬁﬁ %ﬁdéﬂty PhcEudeEWEGataff chl ori de,
pot assi um chl ori de, sagarrhaamndedyyadiel aeipdiretdchehat i ghegigehdve nanudes

sodi um edet at@ls%“ge%xtotheéqj}ﬂthJ@%n@?Qi Reauli €Al cRERRAMAL] RS Ofs the
i nvention cantF 15 be prepared ‘as a :Tg%%‘f reparation, and_additi onaIIy can

be made into i FG<AGe 2F O Wed Wy THEHAT1 | Zihd T HE?

phar maceutd caindloudﬁal atheonconhertidralpr épariattratsan appr eptiatehase
colngent r a}]i on%étrmo@@ef&w p@:pasgé Wy heBid hanﬁéf@rde@éQﬂﬂ.ﬁi éﬂﬂgoﬁa&hﬂé& bI20I n
mol di ng the pharmaceutic Qsiti t he. i nyent | 0 .the tabl et
form there caﬁmb ncdl, %es %hesga???gerd%te ‘flt)sueseexc pi erl?t Ee%}l}f&que

| act ose, sucrgsen §@@Pmﬁ%w@mﬁeém@q (REBPENCTF it é‘lcéﬁs eaf c3 imr

car bonat e, k&oidtrm,ercrfybﬁt alhlaiine egebh sl @seac&iddiege taci theanthipot assidum

phosphat e;; 2 é?fu%%é%n%%a?uor}"’ggﬁé ’thgtﬂ%@{men‘f RLARBAOL w1 H FRLEL SYHUP,

gl ucose sol ution, starch n, gelatin ution,
whic comprises synthe8121ng fragment peptides each

consisting of several amino acid residues in advance and
coupling them together one after another according to said
information.

20 A condensation method employed for the peptide
synthesiscanalsobe;@rformedinaccordancewiththestandard
methods. Examples of the standard methods include an azide
method, a mixed acid anhydrate method, a DCC method, an active.
ester method, an oxidation and reduction method, a DPPA

25 {diphenylphosphorylazide) method, a DDC + additive
{l-hydroxybenzotriazole, N-hydroxysuccinamide,
N-hydroxy-5-norbornene-2, 3-dicarboxyimide) method and
Woodward method.

The solvent that can be used in those methods can be

30 suitably selected from the solvents that are well known to be
of use in peptide-forming condensation reactions. Examples
thereof include N,N-dimethylformamide (DMF) , dimethyl
sulfoxide (DMSO) , hexaphosphoramide, ‘ dioxane,
tetrahydrofuran (THF), ethyl acetate, etc., and mixture

35 thereof.

Upon the above peptide synthesis reaction, the amino



car boxymet hyl cel |l ul ose, hydroxypropyl cellul ose, nethyl cellul ose and

pol yvi nyl pyrrolidone di sintegrators such as sodi um car boxynet hyl

cel | ul ose, %q?%§‘poxynethyl 30 cellul ose, |ow substituted

hydroxypropyl CMUFBEE, dry starch, sodfum al gi nate, agar " BERY&3s0

| am nar an powder, sodi um hydrogen carbonate and cal ci um car bonat e;
surfactants such as pol yoxyet hyl ene sorbitan fatty acid ester, sodium

| auryl sul fate and stearyl nonoglyceride; disintegration inhibitors 35 such

as sucrose, S&@ﬁf hBt 1G30A0BUMt Efe aegcby&{ ogenat @er&ﬂx!y;l abses phi

pronDters such er.nar ase a
2010/ 0244602 /jigzél /bﬁegg%‘gméf Gm Tauryr ?QYﬁ FREEF Tleefaht ¥ %such as

gl ycerin and &t tadsoitremzd 5%%%%Yét%ﬁt@ﬁ 4relcd Ty Lkegdisirrs udient oni t e
and col | oi dalasbéhgjiceacddl; pamndtHokpeaant sssechnap-put kbt tiad eerst eari c

acid salt,; bo et hyl ene glycol. 5 Furthernore, if
5 D08 AGH () PONHRL. ARdo POl 4

necessary, the table tai ned can be coated with the conventional coating
materials to provi de Stfigardeyatiedr tublattde eing pAlESaERA St BpFRtide enteric
tablets, fil mrevatiedhéabietss foncdbuid le-groupmiht thd ayiele thbietmay Hee pills

can be pr epargﬁd)t‘é%'t@@:w1%% A&ﬁargé&r 1, 10 £X81 2 @9}%@&0%@&%&&&
| act ose, starch, Cac]&?‘ E} dro enat ed ve eta e oil kaol I n and tal c;
abi 8 pORAEY |

bi nders such %s RYUGEES Phlﬁoﬂﬂérneﬁ‘%?%ﬁﬁﬁjryand
et hanol , Hhd J'didmsmaeg@kal%rs such as |ani naran and agar. In general,

Cgpsul es can be pr epa«r&@owrmmer@;am@lké @eddpvgf |a|ﬂg£ﬁ§i|rﬁ@k|ﬂ!§1murﬁhef
above- nenti one rrier r to.a usyal net to_encl gse the forner
in a hard gel aat%g aroguigt(gl Fﬁ Iag T AP capsu reo%er tlﬁfg ke S8ch

The liquid prréﬁépattloéb{lf cE’r‘méFlé?x Zﬁp§’€>1ﬂh Pof /i MRYNYdE€sesof Bt H iy L/

enul si ons, suspensbRSrmylp and el i Xiskdor2Pl Lastarbanybe prepared using a

convent i olrg,,al dé&%&kt?ié%trboﬁgi exanpl e a pharnacol ogi cal |y acceptable
vehi cl e inclusive of water qui d reparatlon may further be

suppl enent ed with varqh(?usreé‘ﬁﬁf??%rf/o%g ngii¢A" a8t aShet t PRy Hgeie, an
enul sifier andbtopsduspendrngecgenenandacads be prepakced dy frore tést abl i shed
25 procedure.final protein, canbe carried out in accordance with the methods
commonly used, such as a catalytic reduction method or method
20 using liquid ammonia/sodium metal, hydrogen fluoride,
hydrogen bromide, hydrogen chloride, trifluoroacetic acid,
acetic acid, formic acid, or methanesulfonic acid, and the
like.
The adiponectin thus obtained can be purified by the
256 various methods such as methods using an ion-exchange resin,
- partition chromatography and gel chromatography, and a
countercurrent distribution method commonly used in the field
of peptide chemistry.
The pulmonary disease therapeutic agents of the
30 present invention comprise adiponectin or a pharmacologically
acceptable salt thereof as an active ingredient. The salt
includes those with alkali metals, alkaline earth metals and
ammonium, such as the sodium, potassium, lithium, calcium,
magnesium, barium and ammonium salts. These salts can be
35 produced by the methods well known in the art. The

above-mentioned salt further includes acid addition salts



The liquid preparation for parenteral adm nistration, for exanple a sterile
aqueous or nonaqueous sol ution, emulsion or suspension, can be prepared by

using a diluent such as water, ethyl alcohol, propyl ene
pol yet hyl ene JIQB28b et hoxyl at ed i sostearyl al cohol , ‘%HXVGQVP ated

i sostearyl al cohol, polyethoxylated sorbitan fatty aC|d esters and
vegetable oils such as olive oil. The liquid preparation nay be

suppl emented with an organic ester which can be injected or infused, such

as ethyl ol eafgichSHER b@rgp@gﬁ@f@dow r@axtb@g 3%ibyrtbern 5upplegBMt At av th the
sol ubi l'i zer, buffe oye t|n ent e I5|f|er kngﬁpgg%%qg gggg%ﬁ
preservat i ve, S ¥R Fanf® ?ﬁé#lad ples
pharnaceutica@fﬁﬁ@pa¢aiﬁﬁh@teaﬁfﬁ@f§térﬁﬂhzé@cb90¥i¢Q¢éwﬂéﬁbtﬂmbtgh a
bacterial fils@rsatiencaripenadbton akecdabact ekbChele, kwhladiwad,i opléd@at ment,

heat treatyrent, (rEet he Sb# k{férm o A’%ateSUCh g%?l{%aegg%:)g% SR GRAT ations

may each be provided in asterile I t1on, Skhi ch can
be di ssol ved RTFSLERPFRLENAMS dFOBYLA-Qui CaBFRLRt 1AUSRESD| EURRER WP f or
ext enpor aneousucstienkckj zataotratldect alulsuppos) t oglieland, vagsaatbgqiregpar ati ons

can be 10 pr %&Qe@bﬁf’&ié’a% C%%&ﬁ&é%@ asipal yethyl ene glycol, cacao
butter, a higher al caohol al cohol ester, gelatin and a

sem - synthetlc egcefWH% pUMm”gry disepit mbRE LR CadF5asFedt déans and
gel s can Be prrepatedn yraigiengrauth rarodiitHeemndpudi teentess iastivhifarm
petrolatum 15 paraffi @)haglnx@&mlrbalcel Iyieg&&aei%hvatlmalam@yl enpe glycol,

pol yethyl ene gl.xgol.., sill.aqnes. -bentonite, and yegerable obls such as olive
oil. ran ﬁlngual

har retsutical pr ep arat fons f or shasa
adnln|stratldﬁg@éﬁebewbmbﬁﬁwéépﬂgﬁﬁqu?h@haém¢cﬂﬁﬁ%m412935¥aﬁﬁard exci pi ent
or excipients in the menvent-irasal sRABErcan be utilized in such

15 pharmaceutical preparations includes various diluents and/or
excipients, such as fillers, extenders, binders, humectants,
disintegrants, surfactants, lubricants, and the like. These
carriers are optionally used according to a unit dosage form
of the resulting formulation.

20 The unit dosage forms of the pharmaceutical
preparations can be selected from various forms according to
the purpose of therapy. Typical examples include solid forms
such as tablets, pills, powders, fine powders, granules and
capsules, and liquid forms such as solutions, suspensions,

25 emulsions, syrups and elixirs. These preparations are
classified, by route of administration, into oral preparations,
parenteral preparations, transnasal preparations, vaginal
preparations, rectal suppositories, sublingual tablets,
ointments, and the like, and each can be formulated and molded

30 or otherwise processed by the established pharmaceutical
procedure. Furthermore, such pharmaceutical preparations may
contain various additives which can be formulated in ordinary
pharmaceutical preparations, such as stabilizers,
antibacterial agents, buffers, isotonizing agents, chelating

35 agents, pH control agents and surfactants.

The stabilizer includes human serum albumin and those



Furthernore, if necessary, the pharnmaceutical preparations of the invention
can be supplenented with coloring agents, preservatives, perfunes flavors,
sweet eners or % harnaceutlcal conposi tions. 25The nethod f
adninistratiné&{ gmﬁ'%?naceutlcal preparétion i s not I|rWQQﬂT”mWW?“W

sel ected according to the dosage form the patient's age, sex and ot her
conditions, and the status of the disease. For exanple, the tablets, pills,
sol utions, suspensions, enulsions, granules and capsules are 30 orally

admi ni st er ed. LIh@rid’lja@@&é,Orb&c@hﬁrlcﬂ@é’ awen@aﬁimoe@nu@tﬁﬁl%sel these al one or

o cosanire vk 80 LAl DALY LNEUSLONSUGR, A% HO0RS, AN AN 2 and I
necessary, adm ni stered alone 1 ntramuscu rader

subcutaneouslQh%ﬂiﬁﬁtr%ﬁeﬁpﬁéﬁébY4fucmnec§ﬂbb6%¢%ﬁ?mé¥ %WeXBQUaGﬁﬁhlstered
intrarectal | yan Eheiaviagiinataipriepgr ati ons aatevadidiestiened in vagina, the

nasal preparations ari,e WD.2010/ 02446022PCT P20094 065389 adui gl sier ed i n

nose, the subllngual Ereparatlons are adm nistered 1n oral cavity, and the
Berélst 4

oi ntnents ar et Percist é%ﬂ??yCaﬁﬁ?h?%téﬁéﬁaﬁbﬁl%aFPyet?o make the active
i ngredi ent of the pre8entsdaaqnrentden 5&reé ntot apjpovickerl akdy miimhesd ngredi ent

may be pul ver1@%@%&5@&5&%91&@%@@5Boaﬂaco%er ﬁmmlee gbec@&sté ve

i ngredi ent ¥<f% gu#verlze USIﬂ? 3etose starch. 9 1 ? t & and t hen
stirred to obty Oy ENd8hs Hi U PeSich as mannitol, 1Rk ESt &l

O t headmi Hl st¥adtitedarneditodshpul aphanghlds adrrasst mattope (@ndhasatdor) is nore
advant ageous am@oqpascamlmeet sath ofls hegause, | Hpgr Sl eebly1 as€atdig tar get

organs of th mﬂgpﬁ s&gg%ég rect exp ?sqg to the dagaggg aIveQJar tissue
site is p033| ch prievents genera rzed e effects i e Anount of

adi ponectin dﬁﬁF&Pﬁed in the therapeutic agent of the present invention is
not limted, and can Be suirtfabkynsel &4 etbtf riemtd coildel y angeitaAdiganectin i s

general ly 5cor5toai ped,d NN -aepu t ﬁ@ﬂé!} referably
about 0.11to 3ut ; 7 %F%%?éggggf%gég%ygﬁ out Egamﬁt%/aﬁeut 30

W.%in the p rrﬁ%f%ﬁ???ﬁﬁs CHifpd&iPgKSthyLene glyc?nesﬁﬁﬁiﬁﬂ“cﬁ ‘e active
i ngredi ent tesdfercontrmilvedyérhitlreephakinceathaa, psepgartatn oncmretvtlhe dosage

are not partkgugaglyaﬁdrﬁd&eg QgidQﬁﬂerlgggected froma broad range
according to the des ed thﬁ&qPGUt'&aEff met hod of 25 dnlnlﬁtratlon
en

treat nent peri od, an atl s age, sex an%soﬁher ondPET ohe o fhed dosage
i s usual 13 séligéted séthaﬂnFﬁéd%Io@ﬂthbheehmﬂaﬁﬁon &fthy hee htliase
i ngredi ent witydrbeygrefiersabbyoabout 0.1 to abpydr SO riogh el BNG sRHr €

preferabl y abgukod, 0, Ahautno0cd] ATk T@ao@wgw%e%aﬁ%@ebs%qg%m AL

30 once or in di oses osage o
t herapeutic éﬁ&nt of the invention is SU|tany sel ected accordlng to the
met hod of use, the pdtkeerdcchaagdes sex landset ker leortdaboong,. cand rghe

severity o8f the Qiegieeaﬁ%%ly-r\hﬁcﬁ@'éﬂé ofnRdbponestd . FRY:PapygHald ygabout 35

0.1 4g to about f my.
per 1pg of the active ingredient. The surfactants can be used

at least about 0.00001 mg, and preferably within the range of
about 0.0001 to about 0.01 mg per 1 pg of the active ingredient.

The human serum albumin can be used at least about 0.0001 mg,

30 and preferably within the range of about 0.001 to about 0.1
mg per 1 pg of the active ingredient. The amino acids can be
used within the range of about 0.001 to about 10 mg per 1lug

of the active ingredient. The cellulose derivatives can be used

at least about 0.00001 mg, and preferably within the range of

35 about 0.001 to about 0.1 mg per 1 pug of the active ingredient.
The amount of the active ingredient contained in the



WO 2010/ 02446023PCT/ JP2009/ 065380 Advant ageous Effects of Invention

The adi ponectin-containing agent for inhibiting al veol ar airspace

enl argenment or the adi ponectin-containing agent for inhibiting alveolar

val | destruct?vé)r?°8¥°214ﬂ‘g present 5 inventtPon possesses anP%é‘gP/gﬁ*’lfs"effect
of decreasing the deterioration of pulnonary function, such as airflow
obstruction, and is highly effective for the treatnent of pul nonary di sease

acconpani ed by irreversible deterioration in pulnmonary function. 10The
adi ponect i n- CHRY BV 1 BgENroakat Db Dids BYe gl neehar i didrspacecgnl i genent
or the adi ponget]pcontalningcagent, for, Lol biting alveolar yall,,
destruction of "tHe pPresent I nvention is a ﬁ?ghly safe drug wWi'th Fher
adverse side ¥fFwEt 8t Sleh2alsl irabiseecdieeiv 3 fgPigabiy reonkil 09881 etd on, etc.

15 Brief Descabqit 00 of.4r awdngseferably abolit @.0D0LSt@ Poaphsshowd .ng t hat
adi ponectin has a dosﬁé%%%@gﬁ%hﬂ%gksn?}/t 8L Yo %%h)é%&% ic}{?;foar%?gia%éeojﬁ{ fspace

enl ar genent caused by progressing uctive cha SIN0) ( olar walls.
Fig. 2 shows th%sUREBEFrohscdndirtaPRRgEpYBYr edKilngedesPPtitt i va-ichanges of
al veol ar wal | shosamd ri beciahideiet @t \acaal a4ty cefciadispanead ¢4 @l L Qgr,essi ve
al veol ar wal | ;08SHUCLELD. areP chRSELFPLd A Qh gEoDOd] nRNi;S L eparatdion
Exanple 1 Tthgﬂgrnaceﬁélcal 0E805|t|0n of tge gr sept.hnventjon in the
i nj ectabl e fotmi-dt "6h* é”bf%%& o B2 ARG 30 FxitAG 190" g/ nL of
human adi Ponexttiassihavicaget e andimagnaeign seguencéhofi sSEQIAMNNGgeh)t, 0. 01
ng/ nL of Tweemh3RdeFolyaxyet Byl entid, 2o tSeshuhabn Mopopl ead &ja A0l Hz0r bat e
00 syt a0 Gl pustotceo A Lofusul Tt HSA

citric acid. .

The pharmaceutical preparations of the invention can

15 be prepared as a liquid preparation, and additionally can be
made into lyophilized dosage form obtained by 1lyophilizing the
pharmaceutical formulation, which is prepared at an
appropriate concentration in use by dissolving in the buffer
containing saline.

20 In molding the pharmaceutical composition of the
invention into the tablet form, there can be used, as the
carrier, various excipients such as lactose, sucrose, sodium
chloride,.glucose, urea, starch, calcium carbonate, kaolin,
crystalline cellulose, silicic acid and potassium phosphate;

256 binders such as water, ethanol, propanol, simple syrup,
glucose solution, starch solution, gelatin solution,
carboxymethyl cellulose, hydroxypropyl cellulose, methyl
cellulose and polyvinyl pyrrolidone; disintegrators such as
sodium carboxymethyl cellulose, calcium carboxymethyl

30 cellulose, low-substituted hydroxypropyl cellulose, dry
starch, sodiumalginate, agar powder, laminaran powder, sodium
hydrogen carbonate and calcium carbonate; surfactants such as
polyoxyethylene sorbitan fatty acid ester, sodium lauryl
sulfate and stearyl monoglyceride; disintegration inhibitors

36 such as sucrose, stearin, cacao butter and hydrogenated oil;

absorption promoters such as quaternary ammonium base and



35 citrate buffer (pH 6.0), filtrating the m xture (using a nenbrane filter
of 0.22 pm, then sterilely dispensing the filtrate by 1 nL in a viaI
and Iyoph|I|2| The formul ati on can be used by dissolving in mL of

saline in use (%ngé]é+4g.(tl on Exanple 2 5The pharmaceuti cal“'¢¥ %‘%ﬁ’ﬁoon of

the present invention in the injectable fornulation was prepared by addi ng
10 pg/ 0.1 nmL of human adi ponectin (having the am no acid sequence of SEQ ID
NO 1) , 5 ng of cysteic acid, and 1 ng of human serum al bunmi n (HSA) per

vial in di stl&éﬁdm\/@@ﬂylfgmﬁah% HrdeRje 8EE %ﬂchfalsl $1§tgartlmearrcﬁ§ﬂ$ﬁdmg
solution in one vial bylm_and |1%/chphl|lgl Prep ralon argpIeB

The phar maceutd S C5rpEeFti dh o T he Presen 1’? imveén OFHt§ HE!

i nj ect abl e fordilcdtRrérs Mads iprapal e@incbyluéﬁm%igtmﬁgcmsoﬁuﬁcﬁlﬁdn@%qrn, 80 ny
of sodi um chl erddec Q&drgapi mBRNLteid @ Mghdbosodimmprosphaile, and 45
g of PEG% n 10 m OfFlﬂt% ?g anftﬁé?éggar tﬁé{ltﬁﬁﬁégg obt%lll'lgéﬂ\e(gan

aseptic filtration, di spenS| ng the trat I'n an aseptic vial, 20
and | yophi | i 2th§orECed REfEr BiR & OEX &R et CP?BHE&:'E“PBﬁrb‘?lSatReE%%nt Hunan
Adi ponectin sugar-cdit&xpresstgngefathuranaadd paheets nenteschasliatis,a col i

25 1) human adiponegtid fRets or double—TB§ Mf@ﬁl%%@%‘?&féﬂ% gene and the
am no aci d sequence encoded.thereby have been de%om ted Wwth the GenBank

under the accession nulfbét &15 RRP0B2 787 RHE DASITE, PEsPBEL FYRTAP ' The
codi ng rell orexCbSents shdwasaglthessedqueticeef r o2t h cegaZedstte30 of the

nucl eoti de segueBGEnatds v@%@'&'gl@ﬂe %mlnoka—’&fl'l@ SEQUaNES B Sna&anWBuém 23EQ | D NO

1. In this se uenjﬁ? t he, 1st to, 14t ntec%l due consltltutedaetsnaqlnql pepti de

and the 15th 10 24 P el Erarl ascean e at ute aﬁﬁfr‘aar{l adi pone(ftl n. The

human adi ponedd ﬁ‘lgéﬁ*@em%ﬁpﬁwmeﬁ BRPTRE 1% | a1 BHthe pl asmi d donat ed by
Dr. Funahashi, the Serongnlepaytsmituiet tai efengkepetbCibyeni bakahdni versity

School  of 15|\/ecj.5ic%ii(}8 i‘%%redient with the above-mentioned carriers according
to ausual method to enclose the former in a hardgelatin capsule,
soft gelatin capsule or the like.

The 1liquid preparation for oral administration
includes solutions, emulsions, suspensions, syrup and elixirs.
20 EBach can be prepared using a conventional inert diluent, for
example a pharmacologically acceptable vehicle inclusive of
water. The liquid preparation may further be supplemented with
various auxiliary agents such as a wetting agent, an emulsifier
and/or a suspending agent and can be prepared by the established

26 procedure.

The liquid preparation for parenteral administration,
for example a sterile aqueous or nonagqueous solution, emulsion
or suspension, can be prepared by using a diluent such as water,
ethyl alcohol, propylene glycol, polyethylene glycol,

30 ethoxylated 1isostearyl alcohol, polyoxylated isostearyl
alcohol, polyethoxylated sorbitan fatty acid esters and
vegetable o0ils such as olive o0il. The liquid preparation may
be supplemented with an organic ester which can be injected
or infused, such as ethyl oleate. Such preparations may be

35 further supplemented with the scolubilizer, buffer, wetting

agent, emulsifier, suspending agent, preservative, dispersant



WO 2010/ 02446025PCT/ JP2009/ 065380 a tenpl at e. Desi gni ng so that
the 693bp sequence from 69th to 761st of the nucl eotide sequence of the
human adi ponegtin woul d be anplified with an Ndel site at the 5 -end and a
BanH site 5 2 PHE?Z*Cend, PCR priners2here produced usiAdTaN 45t 8mati c
DNA synt hesi zer. The PCR pri-mer sequences are shown in SEQ ID NO 6
(forward) and NO 7 (reverse). 2) Subcloning of the Human Adi ponectin (apML)
Gene 10 The PCR product obtained in the above step 1) was subcl oned into
pT7 Bl ue T-Vest@rotNevagemiwid it was confirmed that there was no nutation
in its nucleotide seq -gg!\{l{]z.}. r ian _of . Expressi on
Vect or The gg%?%sh(sa?%:%cvec (fairl %ger%%:r %\%tggg%’ bv(\e/assgairggls%%cg wth

Ndel and BanHPY tfd lF&ebiet tATPRAYfeRBCHY Wipf ot ot éPGORBVO P ©h & he ot her
hand, the pT7bapMkichtiaj nedrddiathenabovensihep Lyawasditgestedow tite Ndel and

BarHl to rgcoygr. anbragrent sQkn %Qxa@RQEQ&i@atle{Bi‘eg%t%nsTrK‘a%ﬁ%aERQQéTE”t5

were ligated and the expression vector thus obtal ned was naned pET3c-apM.

4) Expressi onPT W ESEnET FeRife 8ot @ sterile solid comgesifiep, phighiGarst rajn
BL21( DE3) pLysSi® wass25bved aimsSornetized Wathe pER3cuapMNleconstiuciadld n t he
above step  3ecnsh Ukt ukthdotadxduy. Al 16bEyRLoNe 16 g, yeast extract 10
g, and NaCl 5 g). V\hefg tt%('?‘ or gani.sm hadaegt earedahnt(?3 tahe .

[ ogarit hni cgr owt hphase 1'PTE TESE 6yt PBC Fi%GGAr 46188y F Ahd%T 8 Rias added
for i nducltthg RIRPaZEdpOHEERY GATEEeES sacbisi pahtethurene adiysorectdano apML) .
The E. coil celdterbef anghandiiabher, thhsghd Gl abreser An@d 1bheni 236 usi on

body (the inspld Q‘Iigsgﬂﬁﬁéﬂ%ﬁk&%i&em |) after said I PTG i nduction were

sanpl ed and subjected : and Western blotting to confirmthe
expression of human 354dCpbAcEETH. 25 WIS FL0/ G2238926PETIIP2009Y (65380 5)
Resul ts and Dirspassi®y using such a Theueaxpeessiomipr adut t¢ pe Erololum,

obt ai ned j;n the .aboye JRppety, \@@&1@13§Qag§§b9yﬁve%r,og>%m%%rﬁﬁﬁfmqi ng to

the 15(Sly toZﬁ&, Agn exc!]:u_swe _oi,the si gnal sequence, of the am no 5 acid
sequence of HUHHG  BET PENELYTAL i tH- V1S - Oroh ofa“ﬁb‘feg{fetlﬁﬁ’\}sd”f om t he
initiation codon as ehevaNaidrm nus.
Pharmaceutical preparations for transnasal or
sublingual administration can be prepared using the well-known

20 standard excipient or excipients in the conventional manner.

Furthermore, if necessary, the pharmaceutical
preparations of the invention can be supplemented with
coloring agents, preservatives, perfumes, flavors, sweeteners
or other pharmaceutical compositions.

25 The method for administrating the pharmaceutical
preparation is not limited, but is selected according to the
dosage form, the patient’s age,‘sex and other conditions, and
the status of the disease. For example, the tablets, pills,
soluticns, suspensions, emulsions, granules and capsules are

30 orally administered. The injections are intravenously
administered either alone or in mixture with an ordinary
infusion such as glucose and amino acid, and if neceésary,
administered alone intramuscularly, intradermally,
subcutaneously or intraperitoneally. The suppositories are

35 administered intrarectally. The vaginal preparations are

administered in vagina, the nasal preparations are



The E. coli obtained by the above procedure was anal yzed by SDS-PACE. As a
result, an approximately 30 kD band could be confirnmed in the E. coli cell
and inclusion_body after 10 | PTG i nducti on. Then, Western

bl otting was &é’r%ﬂﬁ’%"%&aﬂ using two kinds &% antibodies (pdi§éPOREPSMti bodi es
(synthetic peptides)). Both antibodies reacted with said approximately 30
kD band, whereas no reaction was detected at all with the host E. coli. 15
The above approxi mately 30 kD band was excised to investigate the sequence
of its 10 am A@niaGisdecke8i duesnate N- tteleM 8a@b1intha 1SegHence twasst hersanme as
the expected sequence ith the deletiopn of thde N-ter m'.ngl Met havi ng been

3 ar ent

! . ed. cavity, the”, oin s ar
found in a mnor popullfa ion. 201% béCdne’cl eal” from t ié above’ resdits that
t he reconbi naPf* WEdaACA PRTEELILAtPERI BOPAC@kpY essed as an approxi mately 30
kD protein. Mst of themsesconbiarante hugaadiaditponess bReexpr essetkvad been
intracell u ar a t a n. i [ i.f]catjon of
t he Recomtt)gf naﬁ/toh%r%én%ggi%%ﬁé;%nlé%%%h?&oﬁgp@%?F£gge$gE&££§larld
Purification 'of UFHaL rEHvESnarftco thaRAMP kKdi pBRARIGITSf + o T L1 eEGi PANES carri ed
out by the fabdlowirngeSd-stiep lprcaosdursear3dd ok) tiullt we g aofi therncotirred

The E coli BL2LptDER) 2 kR gehbOvagen)- eansfornmed with the expression
vector pET3c-apML was_precultured in, 2xT.Y. Anp. Cn étryptone 16 g, yeast
extract 10 g chl oranp%’gni c%le 25 FFGI Pt T H NP NacTes P ?S(S7C?ujs‘ﬁoil?3ycul ture).
35 On t hel® olddniinagtdayion Henbalaurenwds drkat edvasittaye?06 Viodumes:lof

2XT. Y. Amp.  andifidhbhestidicubabesk 180hhef1R e Srdevest fgetVOrgans of
2010102446027t%(3l%JP2909/ 0653%0 I ncubat.i on whep ”}? OiD550 gf fhe cul ture
oat Q a

fluid had beco_r?e 0.3 lrfl%mi:!. 5,1 Bfée%\%sexé?&é@aea 5 nalmaggn_cen‘feroaﬁairon of 0.4
mM for .indudif§uehéLiprodticPrehipic r b MafY cRbfrmASREF porfect istdeapML) .
About 3 to 5 drderssafter addition of PTG the culture 5 fluid was

centrifuggd (5000 rpm, 20 ., 4C) s angdd elgtigolgogg%rgdt%s Qhtai ned was
y E_coll

freeze-preserved. 2) Preparation of an I'nclusion Bo romE. coil The E

coli pellet \ﬁ&?réﬁ‘%b‘élrﬁége??l °§Otrfﬁ\ﬁ’ﬁ??e§“-tl—|€1"%@1€ﬁ#%?8} dAdtefedfed with

| ysozyme at 332G bersditwily. sthentedrintoonaXwi@® (dateay anapiagakio) iwas added

gt afflnal cg&%@@&@;ﬁb@?tg{né& 2%@%%3%%%&& (y\l@éﬁld'@&?bggéad v(tBr%agson

oni fier, output confro Sec. centrifuge rpm m n,

4C) and the %F&%fab a]?%%%\o/e? 68_.a%?¥%|t§%pwe"1'|°eta‘fg'“%aesp£s%§ @%&é’cfbloﬁ‘%% M of

0.2% Tri t28n XR-200° stippite@@ntéd? 501 eTPharMCE Y HHa8. oymeard tilve - suspensi on

was Isoni cat efl (under mlaeaxs@ma;f canghid la@AsvasirafeMeynt to be containedhe

resul ting sol.uti j . e e _pe t S e y e sane
1% t(?lg \ef?%éﬁ%ﬁ%\{ﬂeﬁc%?h%Srgggr%ﬂgjtoar?n‘ierlcip tﬁ’ééa d"&%%'% %rg n%té

procedure as above. o[ 1 was taken as the inclusion
body. 3) Ref &RdFhg AT ithe TAEFUH O BB selected from a broad range

according to the desired therapeutic effect, method of
25 administration, treatment period, and patient’s age, sex and

other conditions. The dosage is usually selected so that the

blood concentration of the active ingredient will be

preferably about 0.1 to about 500 pg/ml, and more preferably

about 1 to about 50 pg/ml. This preparation can be administered
30 once or in a few divided doses a day.

The dosage of the therapeutic agent of the invention
is suitably selected according to the method of use, the
patient’s age, sex and other conditions, and the severity of
the disease. The amount of adiponectin may be usually about

35 0.1 pg to about 20 mg.



The inclusion body was solubilized wth a small quantity of 7 M guani di ne
HC1, 100 mM Tris-HC1 (pH 8.0) and 25 1% 2ME. This solution was added
dropwi se into _200-faold volune of 2 Murea, 20 nM Tri s- HC1 %&H 8'Q%i
diluted, and HABWED stand at 4C for23 nights. 4) Condemtr¥PS#00f the
Ref ol ded Sol ution 30The solution after the above refolding was centrifuged
(9000 rpm 30 mn, 4C) and the supernatant was concentrated to about 1/100
by ultrafiltration using an Ami con YM 10 nenbrane. This concentrate was
di al yzed agai f$¢ardQqoM, I srddel (PH SrentQbnand the dialysate was filtered
t hrough a 0. 45 35wwi.TgiIt [. 3%2.2910/02446028PCT/JP 009/.065380. 5) DEAE- 5PW
Ani on- exchange HPLC The adiPOnsidnsgoliadl s #8605 n"the *8BoVE  §1%p 4) was
i sol at ed and piwddAliagda bysraviconn bxedtaegs of givepedfprrmrice-kpgbdthing
gh][ ]gmat ogr aprnge(d_ﬂPt% i%abHiv%E@EaWe\!MJ(aTlosgm @g%@lﬁﬁ@t’_ﬁii&ﬂbf A% préhnistarti n%

uf fer, ris- : was u an tian S rri out wt
o NG o i R R R R e G e R S e S0
The el uate wedetGalireeten i iPfl RRLIRPRREY orfdngh#cRacFUhacBFonaiwaisl Ahal yzed
by SDS- PAGE. difstGucResw) tsnanid DiigtugSebdhective for tBecausgtrmdia roxconbi nant
human adi ponegti(2pMh)sdiad bees, %Hregsk;fqrafévégsim uskap; body; 4. E

coil, its purification was carrleé)out by solubilization and refol di ng of
the 15 incl usi’bRUBEY2TASTACrstEt, the reconbi nant hunan adi ponectin was
sol ubi i zBd and separBdteedadipdrretant orrexchiaggegolituninr Theh pedkinfor act i ons
(fraction Nos;130137)a Wik canal Y2~ t SDStRACK: shR ti8SHbLta Aling
approxi mately 30tKg band. was. obsgrv d. Inléglstanq{y5|s t% f ai nt
was det ect ed B he" 20" BRekgroun ‘,’eaﬁ']?tr S BT OICHRE BF Ot 6i B s
consi der ed t ciriyent hen fecohbynanta heidang adicpoiseeri at veagdidet ¢f ects
approxi mat el ysu3® kP hantkAr ecambimgnigakurps adipereett ijn wazused as the
antigen ipp the subsequent immunization of rabbits and mce, and the active
i ngredi ent of the Bulnonany di sease therapeutic 25 agents of the invention.
(3) Prepar at i¥me6f Pa@ET Hidran° AdPBHESE n Pol ycl onal and Monocl onal
Ant i bodi es 1) Prepar atiigon 1ofist he glPeply cslonalngAnhiabody i 3@ Tdre iretarbianant
hun?n ad'ponQﬁkbpdegéHhéﬂﬂt&%h@bﬂ@%§y”h%§Qv%&§h<§¥”@ﬂ$géi§¥“é&@§yécbn a 11
ratio and 5 rahbits were inmunized with the m xture 8 tines at Z-QBek
interval s to SOBEAPREN art'iSHuth RAPBETECET n pdt et on gl i965dy’

(1denti fi20at iadNeebaestal@ET9101- OCT9105) .

Fig. 2 shows tissue sections indicating progressing

mear band

destructive changes of alveolar walls, and the inhibitory
activity of adiponectin on progressive alveclar wall
destruction.

25
Description of Embodiments

Preparation Example 1

The pharmaceutical composition of the present
invention in the injectable formulation was prepared by adding

30 and mixing 100 pg/mL of human adiponectin (having the amino
acid sequence of SEQ ID NO: 1), 0.01 mg/mL of Tween 80
(Polyoxyethylene (20) Sorbitan Monooleate; Polysorbate 80),

15 mg/mL of dextran 40, 0.1 mg/mL of cysteine, and 1.0 mg/mL

of HSA (human serum albumin) in 0.01 M citric acid-sodium

35 citrate buffer (pH 6.0), filtrating the mixture (using a

membrane filter of 0.22 pm), then sterilely dispensing the



35 2) Preparation of the Mpnoclonal Antibody WO

2010/ 02446029PCT/ JP2009/ 065380 The reconbi nant human adi ponecti n,
20 pg/ body, was mxed with conplete adjuvant in a 1:1 ratio and mce were

i muni zed wi t FYNE % ure 3 tinmes at 22week interval s. BHERHEHNi nal

i mruni zation was carried out without the adjuvant 5 3 days before cell
fusion. Cell fusion between the nouse spleen cell and nyelona cell was
carried out by the PEG nethod and the hybri dona was sel ected in HAT nmedi um
Screeni ng for ¢ & dyyran, adigponesti 0, anthkodyrnpr oduct pg. egL lrolineaas, carri ed
out by ELI SA usi ngent he anti gen é}g,greco man% human adi ponecti n) - coat ed

i munopl ate, &MY élsﬁgblPchglr?e?o $1¢1 Ghed "hy ©F it 1% £fngSdi | uti on met hod.
In the above manner, 11 anti-human adi ponectin anti body produci ng hybri doma
| ines naned KPROQYLQAL1KAO0RALLL were obtai ned. One hybridoma, anmnong them was
deposited wi th 15 the Nati onal (Ij&sg.ictalite of Bi. si%inencte %5‘1%' Hulmatsrlent

Technol ogy, the M ni st rpy &Rt e hati“onal " frdde “a8hd Thdust ryl,O apan (NI BH,
Hi gashi 1-1-3invEsikgbashie inpheetakile Dapardptasn orskitraged98ddord gi nal
deposit date)id thgd.denti fdrcalingn cQdSoasSiigNe®akyn hendepesid 0461 K0009108)

and the deman r _¢o i . the 0si der.. Bu t Jreaty was
filed as of O%gu%?,cglg%g]ﬂrgg l\tgi(g'cés)éi %%ﬁgﬁbaétﬁﬂt %él(?‘l %g%ege%%sof‘f? is FERN
BP- 6542. human SqREN Ry BRPHBHAINSAAP S Rtk 1€ dhes MEfe s espéefivE y

adm ni st etted imjecapeni tfonéahbycHeoras et irrgead bak irt hn pmiest dake biynl advance and
the ascites fljid ngipg%%stigd (ldentification 25 codes: ANOC9101-9111).

3) Purification ofY nti bodies The rabbit antiserum (pol ycl onal
anti body) and nouse ascites fluid (nonocl onal antibody) were respectively
30 purified udiemgratpeotiiampAecdl um. 4) Expression of hunman adi ponectin in
Ani mal ge! |'s Thﬁ C[E)NATRI;{l:éf phgrﬁf&&%@@ni Ne o Q%G bE et i HC:FeEC@Jé%sest and
inserte nto the.Ec ite of .t expression_vector 0 Pronega
corp ) i e BRI et TR R MR R R R

pCl neo- human %adi PEn&ét PALRRIGHF 101 i BBf Bt AM MElivgpchloride, 20 mg of

2010/ 02446030RCHAEP2000Y.06638F sodium phosphate, and 45 mg of PEG in 10

ml of distilled water for the injection, followed by aseptic

filtration, dispensing the filtrate by 1 mL in an aseptic vial,

20 and lyophilizing it.

Reference Example 1

Production cof a Recombinant Human Adiponectin
{1) Expression of human adiponectin in Escherichia coli
256 1) human adiponectin PCR
The human adiponectin gene and the amino acid sequence
encoded thereby have been deposited with the GenBank under the
accession number of NM 004797 and D45371, respectively. The
coding region {CDS) is shown as the sequence from 27th to 761st
30 of the nucleotide sequence. Its deduced amino acid seguence
is shown in SEQ ID NO:1. In this sequence, the 1lst to 14th
residues constitute a signal peptide and the 15th to 244th
residues represent the mature human adiponectin.
The human adiponectin gene was amplified by PCR using
35 the plasmid donated by Dr. Funahashi, the Second Department

of Internal medicine, Osaka University School of Medicine as



(@ BCO BRL), and the culture supernatant and the cells were harvested after
72 hours. b5) V‘éstern BI otting of Human Adi ponectin 5First, the adi pose

ti ssue extract ells, COS-1 cell culture supernat ant healthy hunman
pl asma, and r@@o"%’"ﬁ‘éﬁo{ human adi ponect eh were subj ect e {IGPPONEE

SDS- PACE and transferred to a nitrocellul ose nmenbrane. This nenbrane was
reacted with the anti-hunman 10 adi ponectin nonocl onal anti body (ANOC9104)
and, then, with the HRP-1abel ed anti body, and detection was carried out
with ECL (Wesierdy ket detecting reagent Aner sham) . Asa result,

an approxi mately band was det ect

f or t headi poset i ssueeﬁ%sa}@tmﬁﬁl ﬁ%ofirf'f’lfrraﬁ1 18400 pHHEE SR EERR 1°%41 1° and
heal t hy human’@lsdasmiathdotuchest ifst sobsercgedf ot hpGihedl Bl ivafdulsy

pCl neo/ COS- 1 wehbhpCuktdy @isHper RabanditeWit hnehe' cald urhe swpennadiant of

pCl neo- hu@n atdlt?n%ngctl I’g C%R rclmers W r§5 J%%u@%ﬁdu& LQ %nbgu%ﬁﬁﬁ I‘ med 20

al though it iAT R e rea discerni lI-c{ef erence
Exanpl e 2 DNA syntheti@ege| The Pﬁatpré%ﬁlre%%q%f{cé?nﬂ?alshﬂ’% Ta8E® U$i on nouse
adi ponectin (wd:@nerbowas)) wedeNoul t weeeren)a | arge scale, and 25 the

resul ting supernatant was collected. Using a Ni - NTA Resin, Hi s-tagged

adi ponectin was purified. Reference Exanple The full-I engt h DNA, as
shown in SEQ 21\&05“?‘31%’?1%6’5&@8 %‘H‘i‘aﬁbﬁ@c}??ﬁeﬁﬁé‘ i APHY AF Y i nto an

expressi oW vect or and'rexpréspedduatr Bbtedontqd jpr daviediabgva bagmgel )Jammsnt of

expressed nousg-adhpeneet ipts sihe superaat @J’&Rxa@énﬂb%&l&tv@& Eon €Qreqnas
applied to a E- %%har ose 9 en gol umn, andl ti oPe(y@sdeperforrred using a

gradi ent from M NEQ . Fatey 0 sequence

ts unuc

(pT7- ale

15 3) Construction of an Expression Vector
The expression vector pET3c (Novagen) was digested
with Ndel and BamHI to recover a fragment of approximately 4600
bp. On the other hand, the pT7-apMl obtained in the above step
1) was digested with Ndel and BamHI to recover a fragment of
20 approximately 700 bp. These fragments were ligated and the

expression vector thus obtained was named pET3c-apMl.

4) Expression in Escherichia coli
The host E. coli strain BL21(DE3)pLysS was
25 transformed with the pET3c-apMl constructed in the above step
3) and cultured in 2xT.Y.Amp. (tryptone 16 g, yeast extract
10 g, and NaCl 5 g). When the organism had entered into the
logarithmic growth phase, IPTG (isopropyl
B-D-thiogalactopyranoside) was added for inducing the
30 production of a recombinant human adiponectin (apMl). The E.
coli cells before and after this IPTG induction and the
inclusion body {the insoluble fraction of E. coli) after said
IPTG induction were sampled and subjected to SDS-PAGE and
Western Dblotting to confirm the expression of human

35 adiponectin.



35 fractions were then collected and subjected to fractionation with 30%
saturated ammoni um sul fate. The supernatant was WO

2010/ 02446031PCT/ JP2009/ 065380 applied to a Butyl -Toyope%rl open _col um,
and el ution V\B]QZB'G?FO?%?Orred with a gradiedt from30%to 0% gé’i”f?ﬁ%{?ﬁé%foammni um
sulfate. Finally, gel filtration was carried out to purify the nouse

adi ponectin. 5 Exanple 1 Usi ng nodel mce (C57BL/6J) that had
devel oped a lung disorder as a result of elastase treatnent, adiponectin
was exam ned forrdsherapettd i selkecss on chronic obstructive 10 pul nonary

disease characterizedyfy Jrreversibl g ALEi oW | LBl nog 5o ene ONCE
al veol ar walls of the nbdél nbuse re destiroye y’ a one-tiIne

i ntratracheal 2k@ifi BRRE¢ &t V6A DR 38 &3t HEE PEAECH] vesFarPeRdinadestiisct i on
chroni cal |y céatlynuwed’Adier ead 1erivelsr expanidimg eaphysenact esieonsincont r ol
in Fig. 2)¢. ! re indi Y. ITe i-pear  tnt.er cepty,. ., which is
a general I5y uas%ﬁgrg\%g uat | 8% ﬁ]ﬁﬁxh?%ﬁ%%l.n'MQ%A %ﬁ%rgaié{gllg%lzgéPlMﬁt
p320-328) . THE¥HEGFeET DR Hveni-ara2dn GEsPr ikt it Nrseevat st ed by
nmeasuring the size ofThendivichial altweoki. b20th¥habpve nptbesdmdelwawuse, the
el astase treal Bt 6a1Sess a0l A% Waddy, 1dests debiommdRarehy ket ing in
expansion of th | veol gr di apeter, Wm+c]h |é]e i val.ent t errph%sema

| esi ons and pul  yOF tihidtson” itﬁﬁﬁ'rﬁ% ce bh &I HE TS PRI HERIST

adm ni strHt i ofPTsf ieHaste®e to 25 mice resulted in the destruction of

al veol ar wg: I's and a mewwgﬂn?ﬂ;;&ﬁ[@a@dm_ p@iﬁ@hﬁ&ﬁuyie&@%@,ki&mﬂ ng
transi ent eedi_ng. and. neutr i.nfiltratiaon,i . ; wever,
this infl amm%jgﬁgalg%%p:ﬁeg%gygno Hr 88%%%%1?31_}%?%#%%&% %%8%%%%25 eri ment,

it can be veridtiedntiepdicfererfierd véftn3er kHigpenestTH 9y A6t kKBdranfed from
el ast ase i nhibidrery acteottion was deteckedralteaBl oftH-theckeod d. ek .

(CS7BL/ 6Ly Japan Chardi£s BLYEr 2 ffroxikbdel v W85 & RS3InGNRdst 04 IPYRS (A to
D, 6 mice per group) based on bod():/ welght using stratified random zation
35( SAS | nst i tirESTapat 1 HPIUSECENOhn' 15 TabTE P, “EALh” FdtRE WS
subj ect ed to Npertobazbi Tt sanestdressa the\WBM2GI0Y 102 44BO32RCT¢JRZBBI/ 065380
Table 1 with the deletion of the N-terminal Met having been found in

a minor population.

20 - It became clear from the above results that the
recompinant human adiponectin had been expressed as an
approximately 30 kD protein. Most of the recombinant human
adiponectin expressed had been intracellularly accumulated as
an inclusion body.

25
(2) Purification of the Recombinant human adiponectin (apMl)
from E. coli

Purification of the recombinant human adiponectin
from E. coli was carried out by the following 5-step procedure.

30 1) Culture of E. coli

The E. coliBL21(DE3)pLysS (Novagen) transformed with
the expression vector pET3c-apMl was precultured 1in
2xT.Y.Amp.Cm. (tryptone 16 g, yeast extract 10 g,
chloramphenicol 25 pg/ml, and NaCl 5 g) (37°C, shake culture).

35 On the following day, the culture was diluted with 100 volumes
of 2xT.Y.Amp. and further incubated. After 2 to 3 hours of
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incubation when the OD550 of the culture fluid had become 0.3
to 0.5, IPTG was added at a final concentration of 0.4 mM for

.inducing the production of recombinant human adiponectin

{apMl) . About 3 to 5 hours after addition of IPTG, the culture

fluid was centrifuged (5000 rpm, 20 min., 4°C) and the E. coli
pellet thus obtained was freeze-preserved.

2) Preparation of an Inclusion Body from E. coli

The E. coli pellet was suspended in 50 mM Tris-HC1
(pH 8.0) and treated with lysozyme at 37°C for 1 hour. Then,
Triton X-100 (Katayama Kagaku) was added at a final
concentration of 0.2%. This solution was sonicated (Branson
Sonifier, output control 5, 30 sec.) and centrifuged (12000
rpm, 30 min, 4°C) and the pellet was recovered. This pellet
was suspended in 25 ml of 0.2% Triton X-100-supplemented 50
mM Tris-HC1l (pH 8.0) and the suspension was sonicated (under
the same conditions as above).

The resulting solution was centrifuged and the pellet
was washed by the same procedure as above. The pellet thus

obtained was taken as the inclusion body.

3) Refolding of the Inclusion Body

The inclusion body was solubilized with a small
quantity of 7 M guanidine HC1l, 100 mM Tris-HCl1 (pH 8.0) and
1% 2ME. This solution was added dropwise into 200-fold volume
of 2 M urea, 20 mM Tris~-HCl (pH 8.0), diluted, and allowed to

stand at 4°C for 3 nights.

4) Cdncentration of the Refolded Solution

The solution after the above refolding was
centrifuged (9000 rpm, 30 min, 4°C) and the supernatant was
concentrated to about 1/100 by ultrafiltration using an Amicon
YM-10 membrane. This concentrate was dialyzed against 20 mM
Tris-HCl (pH 8.0) and the dialysate was filtered through a 0.45

pm filter.

Dose of
B



solution - 6 C Perforned Adi ponectin (0.02 ng/m) 0.001 6 D Perforned

Adi ponectin (O. 2 ng/n1) 0.01 6 5SSubsequently, using a sprayer (a product
of Penn Centu %ﬁ normal saline solution (Qsuka norml sal

produced by Lﬁ?%{" % maceutical FactoRy Inc.) and hunsif ﬁ’é’ﬁ“{“?’?)ﬁﬁf‘ﬁ“

el astase (produced by Elastin Products Co., Inc.) were intratracheal ly
adm ni stered via the larynx to the mce

5) DEAE-5PW Anion-exchange HPLC
The sample obtained in the above step 4) was isolated
and purified by anion-exchange high performance liquid
chromatography (HPLC) with DEAE-5PW (Tosoh Corporation). As
5 the starting buffer, 20 mM Tris-HCl (pH 7.2) was used, and
elution was carried out with a NaCl gradient (0—1M NaCl/60
ml) under absorbance monitoring at 280 nm. The eluate was
collected in 1 ml fractions and each fraction was analyzed by
SDS-PAGE.
10 _
6) Results and Discussion
Because the recombinant human adiponectin (apM1l) had
been expressed as an inclusionbody in E. coli, itspurification
was carried out by solubilization and refolding of the
15 inclusion body. As a result, the recombinant human adiponectin
was solubilized and separated on the anion-exchange column.
The peak fractions (fraction Nos. 30-37) were analyzed by
SDS-PAGE. As a result, an approximately 30 kD band was observed.
In this analysis, a faint smear band was detected on the
20 background, but as most of the protein was considered to be
the recombinant human adiponectin (apMl), this approximately
30 kD band (recombinant human adiponectin)} was used as the
antigen in the subsequent immunization of rabbits and mice,
and the active ingredient of the pulmonary disease therapeutic

25 agents of the invention.

{3) Preparation of Anti-Human Adiponectin Polyclonal and
Monoclonal Antibodies
1) Preparation of the Polyclonal Antibody

30 The recombinant human adiponectin, 100 pg/body, was
mixed with complete adjuvant in a 1:1 ratio and 5 rabbits were
immunized with themixture 8 times at 2-week intervals to obtain
an anti-human adiponectin polyclonal antibody (Identification
codes: OCT9101-0CT9105).

35
2) Preparation of the Monoclonal Antibody



10 in Goup A and the mice in Goups Bto D, respecitively, in a volune of
50 ill/mouse. The dosage of el astase was 200/ nouse. Fromthree days after
the intratrac | el astase adm nistration, adiponectin s intratracheally
adni ni stered @%823102’%3%/ for 18 days to £he mce in G oup C Rt G8e of
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sol ution was 5H@y@%efweté%%1%@%ﬂs%e§9n§JSQ'on%eq}&l%enV¥Re mouse spleen
2010/ 02446033PCT JP2009/065380. (G oup B), nornmal saline solution was

adni ni stered TH-pPRE™ BT AW FERECTIH FEF Ehe* Famt pBY i'dE "RAMPIMSELin or
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using a sprayer. A;ter 188da srof coonttl uour% ggér atrache adm ni stratl on,
each mouse was eut haht 2885 by Biré&di iy 5 r k bdﬁﬁﬂ“ﬁm or ta" 1de

i sofl urand® i nhfeﬁc@ﬂbeﬁaahmsaﬁ%mm@tlluhgcwdexm\ﬂmleﬁeandn@utb]eect ed to
perfusion fixafdradonkthaa iQHebepyrede hukfieieg dO frabrahéthsol ution. The

fixed-| h ff .
i xed-1ung tissue was,thep supjegct ggaggr parla a'nt'heﬂﬁﬁgr@ tggép%-b &Iﬁe{)t hol ogy

sectioning, Masson Trichronme starl ni a
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15 the National Institute of Bioscience and Human Technology, the
Ministry of International Trade and Industry, Japan (NIBH,
Higashi 1~1-3, Tsukuba-shi, Ibaraki, Japan) as of Jun. 8, 1998
(original deposit date) (the identification code assigned by
the depositor: KOC09108) and the demand for conversion to the

20 deposit under Budapest Treaty was filed as of Oct. 7, 1998.
The accession number of the final deposit is FERM BP-6542.

The hybridomas as single clones were respectively
administered intraperitoneally to mice treated with pristane
in advance and the ascites fluid was harvested (Identification

25 codes: ANOC9101-9111).

3) Purification of Antibodies »
The rabbit antiserum (polyclonal antibody) and mouse
ascites fluid (monoclonal antibody) were respectively

30 purified using a protein A column.

4) Expression of human adiponectin in Animal Cells
The cDNA of the adiponectin was excised with EcoRI
and inserted into the EcoRI site of the expression vector pCIneo
35 {Promega Corp.). The COS-1 cell (ATCC CRL1650) was transfected
with the above pCInec-human adiponectin using LlipofectAMINE



The nean linear intercept (Ln) was cal culated using the fornula: Lm=NxL/ m

wherei nNi's the nunber of transversal lines, L is the length of a
transversal n is the total nunmber of alveolar |l s intersecting
with the trang@ez;%@lzjlﬁg] lines. Statistiéal Analysis ly@“””%"?f‘@iam ne

the activities of the drugs, Dunnett's test was perfornmed by conparing the
el astase control group (Goup 25 B) with Goups C and D. Each test was
conducted in accordance with the two-tailed test, and the significance

| evel was set (@s®BrINE dr@sthw%umfﬁeoéap@lrWaag SAS 90ef bware |HAS

Institute Ja The re are shown in Fig. 1. The neasured
| i near mterglg%fveR%eél%)Et 7f4%$ %%m in 30 Goup B, while 115.2 17.3 }tm

in Goup Cand 81.7 20.4 pmin Goup D. Significant inhibitory activities
wer e denonst rat edsicBracBEosdange oM fimdrheddpsage:iaf adi ponectin (Mean S.D.

P< 0.05). 4n Goup Apfhe 'M&eé‘&l;&&‘é EfsesR}e VaS-af3, Q:osﬁl cdiB, @xhe resul ts

reveal that the continuous pul nonary adm nistration of adl ponectin has the
dose- dependert®dct iV W BTOFG2RE6030PCT HP2008P 06588041 r €diici ng t he
i ncrease i n meaerbinear hnher cepipwaused herel asfbdseted eabmeEntME (+)

Sg_eCi fi Ctal |y, sdd-pp@s Mrtjrra'ﬁl%@ekpé‘é dde 9@@%&){@4@.@0@@[@&@1@53}%“ on of
adi ponectin suppressed .al veol ar_ai r space nl ar cause
progressi ng destruct ?@é‘ SchARYELST AF Y edFar %\%I " g%ﬂenme anti I'—k?%"aDZ shows

ti ssue sethi crsipchattimapeat eoprlogrtedsidng AdesPbitt pve, thangedtofthal veol ar
wal I's. This rereabselé@tanthBo@y 0@maSed firaloviend alcaval &d dest wueh ison in 10

groups recei vew& %91@% L&%tg%m% }ea%telngn of . adi Rgnectl n (Goups C and D)
te

i s obviously hore’i nhl f he control gr oup (S(;‘roup B), and
this inhibitory acti \/ﬁ? re§UéFe§t“e?pﬁ”?PXG“‘6651D35 kD' bafld was etgsdEdf i cal l y,
it was confirfreed t hate t headbpdsanuousidbuadm rkstaat, on pflackh-pomaat i n

suppr essef t hey; %M@J:@ﬂ{%s chéjﬁs%h'&%'e\é?tﬁh%ﬂ%ﬁ &fas%Ve&Jt%a%Uts 35

CLAI M5 [ ai m 1] An or i |n al veol ar rspace
enIargeLent observeggFI:pCIneo?COS ce?? or pCI eo/COS— ?i lture
supernatant.

With the culture supernatant of pClneo-human
adiponectin/C0S-1 cells, a 35 kD band could be confirmed

20 although it was tooweak in intensity tobe readily discernible.

Reference Example 2

CHO cells that express N terminal His-Tag fusion mouse
adiponectin (clone No. 5) were cultured on a large scale, and
25 the resulting supernatant was collected. Using a Ni-NTA Resin,

His-tagged adiponectin was purified.

Reference Example 3
The full-length DNA, as shown in SEQ NO: 5, of mouse

30 adiponectin was integrated into an expression vector and
expressed in E. coli, providing a large amount of expressed
mouse adiponectin. The supernatant of disrupted E. coli was
applied to a DEAE-Sepharose open column, and elution was
performed using a gradient from OM to 1M NaCl. The eluted

35 fractions were then collected and subjected to fractionation

with 30% saturated ammonium sulfate. The supernatant was



conprising adi ponectin. [Claim2] The agent for use according to Caim1l,
wherein the adi ponectin is contained in an amount of 0.01 to 70 wt. %
[ C aim3] An a%ent for use for inhibiting alveolar wall destruction
conprising ad9ShRCHH [ ai m 4] The agent for use accordi'HE ¥ i m 3,
wherein the adi ponectin is contained in an amunt of 0.01 to 70 wt.% 1/3
SEQUENCE LI STI NG <110> OTSUKA PHARVACEUTI CAL CO., LTD. <120> AGENT FOR
TREATI NG PULMONARY DI SEASE <130> P09-96 <150> JP 2008-217721 <151>
2008- 8- 27 <1603148170>aPatieptIm eest ONogerl AR, lardldPu2ddh <2k2> PRT
<213> hono sapl ens <400~ .1 . . o .

ormed with a gradient from 30% to 0% saturated ammonium
sulfate. Finally, gel filtration was carried out to purify

the mouse adiponectin.

Example 1

Using model mice (C57BL/6J) that had developed a lung
disorder as a result of elastase treatment, adiponectin was
examined for therapeutic effects on chronic obstructive

10 pulmonary disease characterized by irreversible airflow
limitation.

Once alveolar walls of the model mouse were destroyed
by a one-time intratracheal administration of elastase, the
alveolar wall destruction chronically continued thereafter,

15 expanding emphysema lesions (control in Fig. 2). Such changes
are indicated by mean linear intercept, which is a generally
used evaluation index (Dunnill. M.S. Thorax (1962) 17,
p320-328). The degree of alveolar wall destruction is
evaluated by measuring the size of individual alveoli.

20 Thus, in the model mouse, the elastase treatment
causes alveolar wall destruction, thereby resulting in
expansion of the alveolar diameter, which is equivalent to
emphysema lesions and pulmonary function impairment.

One-time intratracheal administration of elastase to

25 mice resulted in the destruction of alveolar walls and a
consequential breakdown of blood vessels, causing transient
bleeding and neutrophil infiltration in the alveoli; however,
this inflammation disappeared in three days. Therefore, in
the experiment, it can be verified that the effect of

30 adiponectin is not derived from elastase inhibitory action.

Female 6 or 7-week-old mice (C57BL/6L, Japan Charles

River Co., Ltd.) were assigned to 4 groups (A to D, 6 mice per
group) based on body weight using stratified randomization

35 (SAS Institute Japan, R8.1), as shown in Table 1. Each mouse

was subjected to pentobarbital anesthesia.
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, ) Dose of
Administration

Group

Elastase

treatment

substance

adiponectin

(mg/mouse)

Number of

mice

(Concentration)
(50 pl)

Not

performed

Normal saline
B Performed , - 6
solution

Adiponectin
(0.02 mg/ml)

C Performed 0.001 6

" Adiponectin

D Performed 0.01 6

(0.2 mg/ml)

Subsequently, using a sprayer (a product of Penn
Century Inc.), normal saline solution (Otsuka normal saline,
produced by Otsuka Pharmaceutical Factory Inc.) and human
neutrophil elastase (produced by Elastin Products Co., Inc.)
were intratracheally administered via the larynx to the mice
in Group A and the mice in Groups B to D, respecitively, in
The dosage of elastase was 20U/mouse.
the

administration, adiponectin was intratracheally administered

a volume of 50 pl/mouse.

From three days after intratracheal elastase
once a day for 18 days to the mice in Group C at a dose of 0.001
mg/mouse and to the mice in Group D at a dose of 0.01 mg/mouse.
The adiponectin used in the administration was obtained by
(50 mM Tris-HC1l (pH 8.0) 0.5M NaCl)

CHO cell-derived mouse adiponectin obtained in Reference

dissolving in a solvent

Example 2 above. The adiponectin was diluted with a suitable

amount of normal saline solution to a concentrationof 0.2 mg/ml

or 0.02mg/ml inuse. The solutions at each concentration were

divided into daily dosage units, and freeze-preserved at -20°C

until the date of administration. At the time of use, the

frozen solution was thawed. In the elastase control group



165170175 Lys Lys Asp Lys Ala Met Leu Phe Thr Tyr Asp G n Tyr Gn @ u Asn
180185190 Asn Val Asp Gn Ala Ser Ay Ser Val Leu Leu H's Leu Qu Val Ay
195200205 Asp . Gn Val Trp Leu Gn Val Tyr Ay Gu Gy Qu Arg Asn Jy Leu
210215220 Tyrwﬁzzgl%g #*Asn Asp Asn Asp Sé8 Thr Phe Thr QYFPREYEeu Tyr
225230235240 Hi s Asp Thr Asn <210> 2 <211> 735 <212> DNA <213> honob sapi ens
<220> <221> CDS <308> Genbank No. D45371 <400> 2 atgctgttgc tgggagctgt
tctactgcta ttagctctgc ccgggcat ga ccaggaaacc60 acgact caag ggcccggagt
cctgcttcce ctgeesansy, 9896a106aci A HIggabe W20 18R98088 46 6agg0LA CC
gggecat aal ggggcencag gecglgal 9g.cagaoal e, 180,acc561 0919 a0aagdal o
gaaaggagat ccagec At dggt cctaa gggagacpatc 320 ggf‘%aaaccg gag?acccgg

ggct gaaggt ccezgdygctolititéepggyaat leEaagrdGy 1300 caragyRiead ciiggagsagy
tgcctatgta tacegeixcag gatdwaghgiegagairt ggage Iobhaactiacginatabat gcocaa
cat acccat {; 005 413652 1208} oL AIR£0L PATCA 20020 SATLA! T2 gpt s
continuous intratrachéal administration, each mouse was
euthanized by bleeding from the abdominal aorta under
isoflurane inhalation anesthesia. The lungwas extirpated and
subjected to perfusion fixation with a 10% neutral buffered
10 formalin solution. The fixed-lung tissue was then subjected
to paraffin embedding, thin sectioning, Masson Trichrome
staining, and HE staining at a Bio Pathology Institute Co.,
Ltd. Pathology tissue was evaluated by measuring the mean
linear intercept, which is an objective indicator of alveolar
15 damage.

The mean linear intercept (Lm) was calculated using
the formula: Lm=NxL /m, whereinN is the number of transversal
lines, L is the length of a transversal line, andm is the total
number of alveolar walls intersecting with the transversal

20 lines.

Statistical Analysis
To examine the activities of the drugs, Dunnett's test
was performed by comparing the elastase control group (Group
25 B) with Groups C and D. Each test was conducted in accordance
with the two-tailed test, and the significance level was set
at 5%. The test was performed using SAS software (SAS
Institute Japan, R8.1). The results are shown in Fig. 1.
The measured linear intercept was 152.5 + 14.7 um in

30 Group B, while 115.2 # 17.3 pm in Group C and 81.7 = 20.4 um
in Group D. Significant inhibitory activities were

demonstrated in accordance with the dosage of adiponectin

(Mean * S.D., P< 0.05). 1In Group A, the linear intercept was
73.0 £ 6.6 um.
35 The results reveal that the continuous pulmonary

administration of adiponectin has the dose—dependent activity



PCl / JP2009/ 065380 2/ 3 gcctaccaca tcacagtcta tatgaaggat gtgaaggtca
gcctcttcaa gaaggacaag 540 gctatgectct tcacctatga tcagtaccag gaaaataatg

t ggaccaggc ctccggetct 600 gtgctcctgc atctggaggt gggcgaccaa dtctggctcc
aggtg-tatgg g&'é’gngoé{ﬁ?o%o cgtaatggac teétatgctga taat gac%zit( 603%?%%8§cct

tcacaggctt tcttctctac 720 catgacacca actga 735 <210> 3 <211> 247 <212> PRT
<213> Mouse <400> 3 Met Leu Leu Leu G n Ala Leu Leu Phe Leu Leu Ile Leu Pro

Ser His 151015 Ala Qu Asp Asp Val Thr Thr Thr Gu Qu Leu Ala Pro Ala Leu
Val 202530 Pr g BreiuPh g Lite Ghyrdhse Qrsmbhad Qrealr @nﬁ@ﬁcegtacgiyech g, Pro Gy
354045 Ile Pro dy Ile Hs Val Gy Thr Pro Ay Arg Asp y Arg Asp Gy
505560 Thr ProtEY 8 b t5¥" Q'Y Qu Lys Ay Asp Ala Ay Leu Leu Gy Pro
65707580 Lys Ay G u Swrci@igapsp. Vdl wesycqeiirmed Ghgt Alhe ePut@yewPro Arg
859095 administration of adiponectin suppressed alveolar airspace
5 enlargement caused by progressing destructive changes of
alveolar walls.
Fig. 2 shows tissue sections that indicate
progressing destructive changes of alveolar walls. This
reveals that the progressing alveolar wall destruction in
10 groups receiving continuous administration of adiponectin
(Groups C and D) is obviously more inhibited than that in the
control group (Group B), and this inhibitory activity is
greater in Group D.
Specifically, it was confirmed that the continuous
15 administration of adiponectin suppressed the development of

destructive changes of alveolar walls.



Ay Phe Pro Gy Thr Pro Gy Arg Lys Ay Gu Pro Ay GQu Ala Ala 100105110
Tyr Val Tyr Arg Ser Ala Phe Ser Val Ay Leu Qu Thr Arg Val Thr 115120125
Val Pro Asn Val Pro He Arg Phe Thr Lys Ile Phe Tyr Asn Gn G n 130135140
Asn H's Tyr Asp Gy Ser Thr Ay Lys Phe Tyr Cys Asn Ile Pro Gy
145150155160 Leu Tyr Tyr Phe Ser Tyr His Ile Thr Trp Met Lys Asp Val Lys
Val 165170175 Ser Leu Phe Lys Lys Asp Bg§s Ala Val Leu Phe Thr Tyr Asp Gn
Tyr 180185190 G n G u Lys Asn Val Asp Gn Ala Ser Ay Ser Val Leu Leu Hi s
Leu 195200205 A u Val Ay Asp Gn Val Trp Leu Gn Val Tyr Ay Asp Ay Asp
H's 210215220 Asn Gy Leu Tyr Ala Asg ﬁqm@/al Asn Asp Ser Thr Phe Thr Ay
Phe 225230235240 Leu Leu Tyr H's Asp ﬁ‘ r n 245 <210> 4

[Claim 1] An agent for use for inhibiting alveolar airspace enlargement,

comprising adiponectin.

[Claim 2] The agent for use according to Claim 1, wherein the adiponectin is

contained in an amount of 0.01 to 70 wt.%.

[Claim 3] An agent for use for inhibiting alveolar wall destruction, comprising
adiponectin.
[Claim 4] The agent for use according to Claim 3, wherein the adiponectin is

contained in an amount of 0.01 to 70 wt.%.



1> 744 <212> DNA <213> Mouse <220> <221> CDS <400> 4 atgctactgt
aagctct cctgttcctc ttaatcctgc ccagtcatgc cgaagat gac60 etactacaa
aagagct agctcctget ttggtccctc cacccaaggg aacttgtgca 12601¢t2 4%t 665380
gcat ccc aggacat cct ggccacaatg gcacaccagg ccgtgatggc 180 agagat ggca

ct ggaga gaagggagag aaaggagatg caggtcttct tggtcctaag 240 ggt gagacag

at gtt gg aat gacagga gct gaagggc cacggggett ccccggaacc 300 cctggcagga
gagagcc t ggagaagcc §ERUEMCHILERATING cgct cage gttcagtgtg 360 gggct ggaga
gegt cac tgidh CHARRM PihBRESAHIG 9 tigct aa gatcttctac 420 aaccaacaga
attatga cggsageasiropaReAthG PULRGLgsaasEsEt ccgggact c 480 tactacttct

accacat caloycRoOgt¥c at gaaagat g tgaaggtgag cctettcaag 540 aaggacaagg
ttctett (é ot %%‘%Udg‘t at cagg aaaagaat gt ggaccaggcc 600 tctggctctg
tcctcca t é ggagaccaag tctggctcca ggtgtatggg 660 gat ggggacc
at ggact ciabgwagat veeasgiicaacg actctacatt tactggettt 720 3/3 cttctctacc
ataccaa ctga744 <210> 5 <211> 1276 <212> DNA <213> Muse <220> <221> CDS
2> (39) 231&7‘ 2) <400> 5 ctctaaagat tgtcagtgga tctgacgaca ccaaaagggc
t claggat gct QsHgtpggcaab0 getctcctgt tcctcttaat cctgecccagt catgccgaag
atjgacgttac t<%aaﬁhga@ieas20 gagctagctc ctgetttggt ccctccaccc aagggaactt
gtijgcaggttg gdcaggc 180 at cccaggac atcctggcca caat ggcaca ccaggccgtg
atlggcagaga g’ﬁb'c%i&ﬂg § Cﬂﬁ@aﬁﬁgébﬁ‘gﬁbﬁg‘ﬁﬂ%\bﬁ’gﬁgﬁ'yéﬁat gcaggt cttcttggtc
ctjaagggt ga dgarasarodt TRGA gh 8be¥a020da08tL U8, Bgggccacgg ggcettccccg
gdaccect gg caggaaagga 360 2gagcctg aagccgctta tatgtatcgc tcagcgttca
gtlgt ggggct  § tle EyrT 2y Tyr Maich'y fly de Beodat s ReocClcat t cget tt act aagat ct
tdtacaacca agaddaleatedel ALLHa59 E%;Q&ﬁ?%&%%@(%tc" actgc aacattccgg
ggdctctacta ctsctcttac 540 cacatemcgg tgfacatgaa agat gt gaag gt gagcctct
t Jaagaagga Caagsgelgquglﬁeﬁa Rxb@té/tLea&q:lea eCGhdisalld caggaaaag aat gt ggacc
adgcct ct gg 0 ct é]t g a_.ccaagtctgg ctccaggt gt
atlggggat gg gidg%%ﬁ%at a@%ﬁ%@%& Egid't g%g gé‘?’g’%%g? Gfc{‘aacgact ct acatttactg
gqtttcttct bd@eGatgatys0ciaeemametigay AlgTaaetBeargCcat agcccat acaccaggag
adt cat ggaa cagt cdefcac 840 1@etttcagct!ft agtttgaga gattgaatt attgcttagt
t tjgagagt cc ?‘@’d’éﬁ,%\gtséf\/@@ é&%&&‘a@@f@va'a%‘f befeP gt Metcat t aaacg acttt at aaa
ataatttg pgtit At @@trnI64 16 PROARAGREIN RBTGAFCGEALUIL Ct ccac gactcttaca
gt agcaat aadagaat ga 1820 aaat cdagatt tggtatgggg gcttcacaat attcgcatga
gt ct ggaa g &gabe gg‘-g’%ﬁ’wh%ﬁﬁ;t spiig Bro %Jdtgfgh%acaaat att gttcacataa

r

cctataat gt3aatasdd v140, Aat e RGNARL L LT

dfld@h.Cacaggct ga gtgtat gaat
ct aaagac ccataagieat 1200 tamagtggtazgggat aaatt ggaaaaaaaa aaaaaaaaaa

aaaaactt bagasgé%dae Ald E@%%ug?@e d gcb;;gtgsrt Gle Tadl2@6 Asn
Asn Val Asp Gin Ala Ser Gly Ser Val Leu Leu His Leu Glu Val Gly

QYO T

195 200 205
Asp Gin Val Trp Leu GIn Val Tyr Gly Glu Gly Glu Arg Asn Gly Leu
210 215 220
Tyr Ala Asp Asn Asp Asn Asp Ser Thr Phe Thr Gly Phe Leu Leu Tyr
225 230 235 240
His Asp Thr Asn
210> 2
211> 735
<212> DNA
<213> homo sapiens
<220>
<221> CDS
<308> Genbank No. D45371
<400> 2

atgctgttge tgggagcetgt totactgeota ttagetetge ceggecatga ccaggaaace 60
acgactcaag ggccoggagt cotgottcce ctgcccaagg gagectgeac aggttggatg 120
gcgggecatce cagggceatec gggccataat ggggecccag geegtgatgg cagagatgge 180
acccctggte agaagggtga gaaaggagat ccaggtotta ttggtectaa gggagacate 240
getgaaaceg gagtaccegg gectgaaggt cececegageget ttecgggaat ccaaggeagg 300
aaaggagaac ctggagaagg tgoctatgta taccgotcag cattcagtgt gggattggag 360
acttacgtta ctatccccaa catgoccatt cgetttacca agatcttcta caatcagcaa 420
aaccactatg atggctccac tggtaaattc cactgcaaca ttcctggget gtactacttt 480




as

<210> 6 <211> 29 <212> DNA <213> Artificial sequence <223> QO igonucl eotide

aaggatcctc agttggtgtc atggtagag29

2/3
gcectaccaca tcacagtcta tatgaaggat gtgaaggtea gectcttcaa gaaggacaag 540
getatgetet tcacctatga tcagtaccag gaaaataatg tggaccagge ctceggetet 600
gtegctectge atctggaggt gggegaccaa gtetggetee aggtstatge ggaaggagag 660
cgtaatggac tctatgetga taatgacaat gactccacct tcacaggett tettctetac 720

catgacacca actga 735
<210> 3
<211> 247
<212> PRT
<213> Mouse
<400> 3
Met Leu Leu Leu GIn Ala Leu Leu Phe Leu Leu Ile Leu Pro Ser His
1 5 10 15
Ala Glu Asp Asp Val Thr Thr Thr Glu Glu Leu Ala Pro Ala Leu Val
20 25 30
Pro Pro Pro Lys Gly Thr Cys Ala Gly Trp Met Ala Gly lle Pro Gly
35 40 45
lle Pro Gly lle His Val Gly Thr Pro Gly Arg Asp Gly Arg Asp Gly
50 55 60
Thr Pro Gly Glu Lys Gly Glu Lys Gly Asp Ala Gly Leu Leu Gly Pro
65 70 75 80
Lys Gly Glu Thr Gly Asp Val Gly Met Thr Gly Ala Glu Gly Pro Arg
85 90 95
Gly Phe Pro Gly Thr Pro Gly Arg Lys Gly Glu Pro Gly Glu Ala Ala
100 105 110
Tyr Val Tyr Arg Ser Ala Phe Ser Val Gly Leu Glu Thr Arg Val Thr
115 120 125
Val Pro Asn Val Pro lle Arg Phe Thr Lys lle Phe Tyr Asn Gin Gin
130 135 140
Asn His Tyr Asp Gly Ser Thr Gly Lys Phe Tyr Cys Asn lle Pro Giy
145 150 155 160
Leu Tyr Tyr Phe Ser Tyr His lle Thr Trp Met Lys Asp Val Lys Val
165 170 175
Ser Leu Phe Lys Lys Asp Lys Ala Val Leu Phe Thr Tyr Asp Gin Tyr
180 185 190
GIn Glu Lys Asn Val Asp Gin Ala Ser Gly Ser Val Leu Leu His Leu
195 200 205
Glu Val Gly Asp Gin Val Trp Leu GIn Val Tyr Gly Asp Gly Asp His
210 215 220
Asn Gly Leu Tyr Ala Asp Asn Val Asn Asp Ser Thr Phe Thr Gly Phe
225 230 235 240
Leu Leu Tyr His Asp Thr Asn
245
210> 4
<211> 744
<212> DNA
<213> Mouse
<220>
<221> CDS
<400> 4

atgctactgt tgcaagctet cetgttecte ttaatcetge ccagtecatge cgaagatgac 60
gttactacaa ctgaagagct agetcetget ttggteccte cacccaagge aacttgtgeca 120
gettgpatge caggecatcce aggacatccot ggecacaatg goacaccagg cegtgatgge 180
agagatggca ctcctggaga gaagggagag aaaggagatg caggtetict tggtcctaag 240
getgagacag gagatgttge aatgacagga getgaaggge cacggggett ccececggaace 300
cctggcagga aaggagagec tggagaagece gottatgtgt atcgetecage gttcagtgtg 360
geggctggaga cecegegteac tgtteccaat gtacccatic getttactaa gatcttetac 420
aaccaacaga atcattatga cggcagcact ggcaagttct actgcaacat teccgggacte 480
tactacttct cttaccacat cacggtgtac atgaaagatg tgaaggtgag cetcttcaag 540
aaggacaagg ccgttctett cacctacgac cagtatcagg aaaagaatgt ggaccaggee 600
tetggototg tgctecteca tetggagete ggagaccaag tetggcteca ggtgtatgegg 660
gatggggacc acaatggact ctatgcagat aacgtcaacg actctacatt tactggettt 720

primer (forward) sequence for adiponectin <400> 6 aacat pseyy ’ ag
gaaaccacg29 <210> 7 <211> 29 <212> DNA <213> Artificial gg%%endggggégggﬁ

A i gonucl eotide as prinmer (reverse) sequence for adi ponectin <400> 7



PCT/JP2003/065380

3/3
cttetctace atgataccaa ctga 744

<210> 5

<2ti> 1276

<212> DNA

<213> Mouse

<220>

<221> CDS

<222> (39) --- (782)

<400> 5

ctctaaagat tgtcagtgga tectgacgaca ccaaaagggce tcaggatget actgttgeaa 60

getotectgt tectettaat cotgoccagt catgecgaag atgacgttac tacaactgaa 120

gagctageotc ctgctttgat cectccacee aagggaactt gtgcaggttg gatggeagge 180

atcccaggac atcctggcca caatggcaca ccaggecgtg atggcagaga tggeactecot 240

ggagagaagg gagagaaagg agatgcaggt cttcttggtc ctaagggtga gacaggagat 300

gttggaatga caggagetga agggecacge gecttccccg gaaccootgg caggaaagga 360

gagcctggag aageccgetia tatgtatcge tcagegttca gtgtegegct ggagacccge 420

gtcactgttc ccaatgtacc cattcgeottt actaagatct tctacaacca acagaatcat 480

tatgacggca geactggcaa gttctactge aacattcegg gactctacta cttetcttac 540

cacatcacgg tgtacatgaa agatgtgaag gtgagectct tcaagaagga caaggecgtt 600

ctcttcacct acgaccagta tcaggaaaag aatgtggacc aggectetgg ctetgtgcte 660

ctccatctgg agetgggaga ccaagtctgg ctoccaggtgt atggggatgg ggaccacaat 720

ggactctatg cagataacgt caacgactct acatttactg getttcttet ctaccatgat 780

accaactgac tgcaactacc catagcccat acaccaggag aatcatggaa cagtcgacac 840

actticagct tagtttgaga gattgatttt attgcttagt ttgagagtce tgagtattat 900

ccacacgtgt actcacttgt tcattaaacg actttataaa aaataatttg tgttcctagt 960

ccagaaaaaa aggcactccc tggtctecac gactcttaca tggtageaat aacagaatga 1020

aaatcacatt tggtatgegg gottcacaat attcgeatga ctgtctggaa gtagaccatg 1080

ctatttttct getcactgta cacaaatatt gttcacataa accctataat gtaaatatga 1140

aatacagtga ttactcttct cacaggctga gtgtatgaat gtctaaagac ccataagtat 1200

taaagtggta gggataaatt ggaaaaaaaa aaaaaaaaaa agaaaaactt tagagcacac 1260
1276

tggeggecegt tactag

<210> 6

211> 29

<212> DNA

<213> Artificial sequence

<223> Oligonucleotide as primer (forward) sequence for adiponectin
<400> 6

aacatatggg geatgaccag gaaaccacg 29

210> 7

<211> 29

<212> DNA

<213> Artificial sequence

<223> Oligonucleotide as primer (reverse) sequence for adiponectin
<400> 7

aaggatcctc agttggtegte atggtagag 29



