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A3l gloiA, 7] e FEAE AEHE Soll w2 op|wit MAE Zshs ofel B A NorAng-
(1-7) {E = E= 09 A e opdzagl 584 284,

AT

A3l gloiM, 71 AE = 2EAl= AdiE 6o W ofliedt Ads xgshs ofd = lAA Ang IV
FE = = 29 FEA B opd Rl F&A 2EA

37% 8

A3l glefA, A7l FE = AEAls AU 7o b ot MAE ek 9w E= ulAA Ang 111
FE= e 129 FEA EE opFRIl FE&A 2EA

A3atell oA, A7) HPE= ZAEAE 1-(p-ElolddlA)o|nthE FgER o|Fojd ForRY MElE
A A= Ave 099121 S84 2H&-A).

A3 10

AL WA A9 F o= @ Foll ol Y] FA A 4L i BEZVEFE F8A A8,

A1E WA A8 T o= g ol SlolA, 7] 34 # &4 # #<Ed(pulmonary lung injury) HEE #H9
H&A(extrapulmonary lung injury)ell #HE Al =84 -84,
A3 12

A118ke]  dojAl, A7) #H #H £AH(pulmonary lung injury)S EQ9AF(inhalation trauma), -S4
(aspiration trauma), =74 #H5¥F, #A2<d, vEAsiAE #@", 3 893 (lung contusion) % AAF
(embolism) &2 o] Fojx Fo 2RE] Melg Aol =84 284,

(2
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A3 13

A118ke] dolA, A7) HY #H &4 (extrapulmonary lung damage)S #HEZ, t=YA(polytrauma), 3,
P, 34 AEYE, dEFE, ¢F 9§, 4 #H Ay, = 8, 3% W3y S(disseminated
intravascular coagulation), $WH(erythema), ¥ A7 HAWo R o]Fojx FowXRy ey Az} o
e AJ 8 FEA.

RS

AL WA A3F F o= @ ol Yoid, A7) AAE EHER, vhrEae A7, A4 A 4
P

AT3 15
MM FA4 = &4 oY 2/mE X5 AFEshy] fE A1d WA A4 T o= & e w2 Ang-(1-
7) FEA AEAE Edete et 2AE

7l & &
wouge 34 W &3, sl 84 EEERETEe
= g } =

Hl41-(1-7) (Ang-(1-7)) =84 2-&A|, wuhgrz]stA

g7 e
v 100,000 86.29] o] ZAHE AN (age-adjusted incidences)®t F AMEE oF 43%% Ak, H
A ¥ &4 (acute lung injury: ALT) 2 29 7 A3 e 34 T5THSF (acute respiratory
distress syndrome: ARDS)-& % X Z(intensive care) (1,2)olA F& A% elojt}. Ay @AW Wy F
E74 (pathological hallmarks)S 39 #HEAMEHA £AH(diffuse alveolo—capillary injury) % 73 9=
T3 dAzE SrbE d B34 (3,4 g, ol WEle 34 9H, A3 AakadS(severe
hypoxemia) % ©@MAA ¥ (proteinaceous lung oedema)o] 54 JAEAo 2 yedr, FFaI=2E R
ol=, ARFZUZE, g4y, dzz Y, F99 N0 == 239 AW A (supplemented surfactant) (5-
7o S 23S gge A8F A rteAS AFs] A% B 2 s F4A A E B,
okg]® A% ALI/ARDSS] A4 A} (clinical outcome) S /WAAZA F= ¢t} A=
Azt Wulslk e Fg AMgE U35 &% (high tidal volumes) (8)°l H|3}ed

b B
A3 TS (low tidal volumes)S e 3

B
o

2=
=]

¢
F

7] AZF (minimal invasive ventilation strategies)<]

Ho] APA AFA, Imai R TFATAESS g ofAbe] Hete] oato] Ang I1E Ang-(1-7) %2 #3A]7]
=, kAo ElAl A3 FA2(angiotensin converting enzyme 2: ACE2)7} AF &2l (acid aspiration) ¥ 3=
of 95ty frE TT FA ¥ EXo2NEH AHAE BHIAUE AS FYIATH9). 7] AAEL o] HAS
ACE27} Ang 11 &%=5 Z2AZ Zlola aeiA, Ang 11 EFS) 1 &4 (AT ] &4dsts Az selgks A
Ao 7]Qlgk Folgta &k, o] /Mg vhke Feje] AFA w4 H &4 ARE A AT A DA
T ACE AslA 5 do A7E FEah3lth(10-13).
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rr
e

gy T3 A%, ACE29] 23k Ang 119 Adt AHE, Ang-(1-7)2 SHX|QHA-AHZ9] E&A 7] AHE(inert
waste product)e] ofHet &40 AESA 7|5 S & & Avh. Ang-(1-7)& ATla & (15), R FAH o=
= U8 FEAEY AU AIFA] AAHY Holy 6 @E-AFE F8A Mas (G protein-coupled
receptor Mas)(14)el]l ZAgstl. Ang-(1-7)¢ 19 FRA(E)e AFS wabx] ALI/ARDSS H o] 3t ¢kx]
QEIN AR FAY F THE o2 Fmibd AHHoR 7o 5 Q.
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n| 53] US6,235,7662 Ang-(1-7) FEAE2] vFAE= ggAol #3t Aolm, 53] Ang-(1-7) FE&A S U
3k ¥Xw"  #8  (marked action)& Zt3 @IV TEE Ang-(1-7)9 AEFH LS EWee

I=(p-Elell dld) ol v thE-S 7hA 3t

A 53] &Y W02006/128266%= BAA) 71%5S Aol AN Mas 8A 9} Ang-(1-7) T 19 ofdza
59 BsAge B Aol

ZAA (apoptotic activity modulators)®EA HE = TEE= H]-

ZAESEY W02007/121546S A} =37 = 19 E3Zo] A4 ZAH(clinical manifestation)® 2#
H A S-S =48] Y3 HE s = v-WE s Mas F8A FEAEY &5 A3 Ao},

—_

58 Ang-(1-7) = #AdHH zZgASo] ALI/ARDSY AEZE 93 AEFn AdgdE AZs vegd +
S Ay, wEkaA, 2 el EAo ALI/ARDSY WiAlEl WHE]-Ae]l A A (patho-physiologic
/q 1

talet FAS fg FE 0 WHE AFes Roln.
2y o] g
s d3lel= HA

B oo a2 A J4 d &8 oA Z/Es AR5l ARSS7] % Ang-(1-7) F&A 2HgAll <

e FEES

R 542 Ang-(1-7) F8A AEAES ARgsto] Aol A w &4« s/Es ARE AT Y
ol oJsto] s A et

oo Ao JRAolA F44 #H &8 di B/EE ARE 9T ot A= AXE A% Ang-(1-7)
F&A A-EAL] &Imol ofsto] w3 At

79 HE e

A FANNA, A7) Ang-(1-7) F8A AEAE Vas 58A g A o]},

A AN A, A7 Ang-(1-7) F8&A ZHEAl= Mas F&A = Mas &A1 Avbe F8A 9k 3 a-83.

A FAANA, 47] Ang-(1-7) F&A ZHEAE Mas FE&AS} ZelFor Fozgsts F8AE A5,

q FAGNA, A Ang-(1-7)  FEA GEAE Mas FEAG  oFeetA
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rr

similarities)S &3t F8AE A5},

A Ao, A7) Ang-(1-7) €A FALAE Ang-(1-7) HME| =9 F%F FAM (structural similaritie
TF8te Ang 11 tjARAEE© ]EP.

A AN, 7] FEA AgAE HEE Ei n-HEE Aol

| £ o4k Y Aspl—Argz—Vals—Tyr4—Iles—HiSG—Pr07§— Xz
AE|= e 19 A TE old 2ot}

(E
e
2
=

d FAdelA, 7] FE = 2EAE A
gt ol == HAH Ang-(1-7) F

A FAANA, 47 HEE AFAE A7) Ang-(1-7) BE SO FEA TE opgE 0w ‘*”1%Eﬂ
obEIE obrlndt WE, A4 EE AU TFAT. HFASAE, $7] FEA EE opdEiE nE
= d e 484 54

%n rlr

AR, A7) B B ) () WElme) frdl mie ohgmaeln, ) fed wi
olgm = AAWE20] wWE ofuweat A Asp-Arg -Val -Ser -Ile -His —Pro , A AW 30 W Asp -Arg -

\’2113—Tyr4—1les—HiSG—Cys7 = AIHS40] e Aspl—ArgZ—Val “Ser'-11e -His' —Cys % EZ ksl

o FANA, A7 AL = FeA= HANE50] wWE ob] Ak M Asp -Arg -NorLeu ~Tyr -Ile -His -Pro <
Eotehs oA = WA NorLeud-Ang-(1-7) FE| = Hi= 119 FIA] B opd =0l

e

A A, A7 AE = A= AL E60] W obu]at A Val -Tyr -Ile -His -Pro —Phe < X35}
SelA = WAA Ang IV PEE EE 0] §EA EE opdEielt),

H‘

A A Arg-Val’~Tyr -1le -His -Pro -Phe &

d FAdolA, 47 HE= 2EAE AEHET7Y wE o]
e 9 HiA EE oldE o)t}

et ol we YAA Ang 111 HE =

A FA e, 7] B-HE = ZAFEAE 1-
A A E Ave 0991 (2 5-E2U-4-WE
Elod s d]v e ]-olnt}=E) o]},

(p-Elellgddld)olv|thE spteer o7zl Lozmiy Al
Al -[[4

cERES
~[2- (el obr) b2 1 & Eofn] 12)-5-0] A e -3
A AN, A7) B JY 2ERITFLI

FA NN, A7) FA H &8-S FH(pulmonary) (F7H2A) =x #H ¢ (extrapulmonary) (ZFE2) # &4k
ER=E

e
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A7) epte gl o AN, 47 A A Ede FQOd, FAY, 4 ATE, A7, v
A oF, ol B @ MAZOoR oSl Forte Mud,

A7) kA 2R A FAGNA, ) A9 A Ee ABF, G, &3, S, F4 AP, o4
FH, 42 98, w4 A DY, 0P £E, %F k) $3, T, L MUY ALY ofFol Lo
W Aed A8 Aol g

A A A, A7) okEH ZAELS HAT Fo EE ZABFol(enteral administration), BHIHA A=

= ’ |

G, Y EE T 2ol A T FAT A% ADAAL 4T, 25, Ao, s, T
s, 24, A, 9, WUl Bl(intrabuccal), EE Ak Fol T slste] AFaE oA £y Tol G w7
e,

A AN, F7] ofshA 2AES AA, Lok, e, FY, AE, AZde], doRE, YEF 2w, o
T

= hl =
L, #ok, o] E(implant), A il(plaster), X =8 W& Aoz A3,

A7) oFebd ZAES A A, SIA, 84, &0 == FF A (swelling agent) o} 2

go] "#&A Z&A (receptor agonist)"v FEAE SAASAA F e A F FEA S FET

= A& Yepdg. A7) 890] "Ang-(1-7) &4 Z8-A (Ang-(1-7) receptor agonist)"

olgte] w3t GAstEE FEAE AL F e AE et A7) 8o "Mas F&A

S G433 F de HAE vET. A4

Oi’ﬂ 27 FEAZEH (Maset %ﬂﬁoi FEALsE AR o]ﬂ) A% e A
A

B AE AxAE I MAEHY B =W, olgly
oF7IAI R

OPO

rlr

Ang-(1-7) N & ASE A779 ([D-Ala -Ang—(1-7); Asp -Arg -Val'-Tyr —Ile -His -D-Ala , AW & 8) @ /L= D
Pro-Ang-(1-7) (Asp -Arg ~Val ~Tyr -Ile -His -D-Pro , AW E 9)el] °]3}e] 2pehs]7] wj¥ol Ang-(1-7) ZH&

Ao F7bA B ATI9 L/EE D-Pro-Ang-(1-7)el 1@ 9] Fakel olalelth. Eat, H-FYH Ei B4
A A A

f
1_,\'(
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"HEE A8A (peptidic agonist)" shifolael HEE AFEL TS HTRS Uehich. 7]
AEE Tz PAR SR = 20140 opvlieitow T WE =R ol fE= 9 -

Fob= shet=s 23d.

Mol
oo
Ol'

247) gol "-E= 84 (non-peptidic agonist)"E PEIE AFS TeeA 2 S vebac, vl
FRAAL, DT ATEE ALRYS A 5 e v,

471 8o "obdE (analogue)"= THE = TR EE 7]wo] HIRE SFES ot

A7) g0 "9l# & Ang-(1-7)(exogenous Ang—(1—7))"‘:" AAzmH A AAY A Al
¥ Ang-(1-7)F onghth. 2ejv}, o3 Ang-(1-7)7}F <& £¥, Axn¥A &S A o =
A& vl A EHA| %LL *36“4 T F *e”é*e] 3 (lab synthe31s), o & W, 1 FAd 95t Aatw
Ang-(1-7)7}F kA T,

271 8o "WAZ Ang-(1-7)(endogenous Ang-(1-7))"+ Ang-(1-7)7} X 5% o]d 7MA] Al osle] WA
o2 AtEE AL 9ustt. Ang-(1-7)9] (F7HE) WAH AR Ang [I2FE 19 AAHY A5, o8
W, oFEgtH 0w ACE2E E43tr7]e A, ATla F&AE AFdshs 3, H= APAY] ©J ¢k Ang 11°] Ang I11=
HlE Aalists Aol o3 2o A A5 Axd & k. B8, WA Ang-(1-7) AR NEPe]

Ang 10 2HE 219 ALl A= oste] F7hE 4 At (F71E) UAA Ak ®=3, FH4 A 54
Aol A, olE W, ACE2 = AFAOR Ang-(1-7) T 29 A4 T stuE AAste 7x2AE
A7 e A Adxd 4 vk WAFezZ AikE Ang-(1-7)9 S71E FEe Ang-(1-7)9] Z4w E3), 4
ng-(1-7)5 Ang-(1-5) & F3fak= ACES] oFeldt2 Asfjol olste] w3t ofr]d 4 Urt.

fl

i 1 ofy lo lo qf
>

=

)

AzF T FPEPE ACE2E Ang 1I2%EH 19 A8 2oz APHo2 Ang-(1-19 =S Z7HA2
Aoltk., ACE A&AE Ang-(1-5)2 9] Ang-(1-7) &S 724247 Aol gk ATla F8A A= ACE2 712 o]
&7Fsd e kel ofate] Ang-(1-7) &5 S7HA Aot}

Hg, dE B9, 7] Ang-(1-7) FEE M Ee 3 Tx2E EFPehs, JEE = o] B9 1

"FA ¥ £ (acute lung injury: ALD)" ¥ "3FA S EETEI o (acute respiratory distress syndrome:
ARDS)"& 71 =8tA #HE8F, H9, 4 R/EE FYdd ot oprEE Ho dFA AFolv. dFS FF
Aoz He sdA-d F IAY, AV HdA dF5S JNAG dFHEY FEY ¢ Adrh. ALL % ARDSE FUhE
A b2l (elevated left atrial pressure) F-AstllA AALhdZE 2L 715 x-A Ao FHY JEE
(diffuse infiltrate)oll 23le] SAA Y. ALl E544AE 3 (inspiratory oxygen fraction)ol thah &
ARt (arterial oxygen partial pressure)®l H]& (Pa0y/Fi0;) < 300224 A% il ARDSE Pa0./Fi0, <
200084 Aejr= AHellAl (16), ALI®H ARDSE AxbAEFTl Amwbe] Aojsirt. w2 1A AA
(clinical presentation), ABGs (Z M7 A A arterial blood gas analyses) % o|x% Al ¢]3lc},
e H-Rad, ¢ d3|55% 7|44 #7] (low tidal volume mechanical ventilation), *]%] Q¥ ol

wa o

_8_
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A 1] A gl ot

12 %Eﬂ% AHoleic acid) F=% FA4 # &40 ¥ WP0 &4 (= 1(4), HAZ U AZ TS (wet-

ry weight ratio) (= 1(B)), B+ e (& 1(C)) % # 15” (& 1)l WA= Ang-(1-7) R
H-FE = Ang-(1-7) F&A &4 AVE0991e] J&FS YERAT. EE tlolE & n=6% T& 772 FE9 33
T £SEM; * p<0.05 vs. tiZw-; # p<0.05 vs. OA.

wgs HAsh) et FAE HE
1] o

FEE. A¥e AF(bw) 330-360g2] 4% Sprague-Dawley E (Charles River Wiga GmbH, Sulzfeld,
Germany)olA FAEHAT. TEES AP sEEQ #g 2 ARl gt X3 (Guide for the Care and Use
of Laboratory Animals) (Institute of Laboratory Animal Resources, 7th edition 1996)] w2 ¥zE Wk
. 94 XY 55 A 2 AE 9998 (local animal care and use committee)ol 2]} %<l= ATt

G FH) 2 F994 mUEY. YEE o 7|4H uiet o] wWdEnY (0.5 mg/kg bw, Domitor® Dr.
E. Graeub AG, Basel, Switzerland), e} (0.05 mg/kg bw, JanssenCilag, Neuss, Germany) % w|t}t&EZ (5
mg/kg bw, Dormicun® Roche, Basel, Switzerland)®] %2 Flo] olste] mpHA|ZTH17). 71B&EA T, 7|%
< AEzF AYERAR #B7]17F 80 & /H-(breaths/min)oll A U3 3 & (tidal volume) 6 ml/kg bw (Advanced
Animal Respirator, TSE Systems GmbH, Bad Homburg, Germany)o 2 & vk, 7HelE]l (W7 0.58 mm; Sims
Portex Ltd., Hythe, United Kingdom)& o]l 7]&d wle} o] Fwd e (arterial blood pressure: AP), <
A 2g W FEAGS o] HAFT(left carotid artery) B = AA DM (right internal jugular
vein)o] Z=UEATHIL). %Sy ZT29ZZH (Transonic® Transonic Systems Inc., Ithaca, UY)E A3
(cardiac output: C0)& AHA 0w RUHYSHY| flte] 5] 7% (branching)ol tiste] WZo] 43
g5 F=d JAAHYG. T 7FE5E N (nedian thoracotomy) ¥, JHHEE @5 @ <t (pulmonary artery
pressure: PAP)9] £4& H3te] FAAE Solo] dAeHoz EYAIZTH. AP, PAP R C0F AZEH #7]%
DasyLab 32 (DasyLab, Moenchengladbach, Germany)ol ¢]dle] d<&#xow 7|=319vt. 3 A3 (pulmonary
vascular resistance: PVR)& «A3 A< 2 mHge] 7143t S8 gk S Aol =4 AAE AT

Ad 05 % ZEEF. HEES 74 vy R 74" v Tl AR gt 17 (HET) Y sE2
w st kel FAE x| gokuk. 29 (HQlAE: M)A, ojud XE= ‘Sio] 304l 24 0.2 mg/kg =9
At (Sigma, Munich, Germany)9] AW =% (infusion)ol 9sle] ALIE F =3 Th. 37 (OA+Ang-(1-7))°ll A,
2o A9} ol ALIZF F=ESIAL, AL % A% % 5 pmol/kgel Ang (1-7)9] F4& MABHT. 4+t
(OA+AVE0991) ol A, 270l A9} Zo] ALIZE =% AL, AL %= ZF £ 500 pmol/kg?] AVE09919] =4S 7
AlsHith, M2 H A ThAl (MPO) E/dwh S92 n=621 F719] 270 oA, ALT f% AF Ang-(1-7)
SA A A779 (£ 10 pmol/kg) S ©5 (5 o) EE Ang-(1-7) (293 5 pmol/kg; 675)3 Z&3le], F¢
o] A= AT

—

]O

l‘

-

2
.
2

=

h

™=
=

Aol 16tel 2R w2 #9] % dRrsydt g3t =, 71Ad /5 (baseline hemodynamics)o] 7]
EZ5a s9d 71A7F B0 (Rapidlab 348; Chiron Diagnostics GmbH, Fernwald, Germany). A|AE dH
Fi= sl=FAoE AR (6% 3|=FAleE A 200/0.6; Fresenius, Bad Homburg, Germany)2o. 2
ARk, 1A 715 AF, 0.2 mg/kg S JAME TT-VI ol q = 1 ol 543 339 0.9% NaClS
302l 23 AWR FYstt. BE oA, AL FEo] A (exsanguination)el &J3te] IAH F 44
A 60 TPA SR WHEEAT. 5 F7IRAY S AR ZAF 5, AL ZAehaL ofd] 7jeE ukek o] H
Az O Az S22 WP 49 AAE st A3ttt
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#H FiE(vater) B AT ¥ HA. #H FE Y AAS sk, ¥Ax O Ax FHHE vlolaRg A
Z 71H(18)& AHg3te] AR, 95 AE EFH(recruitment) o] Mol 71&¥ wp(19)9 o] H #H3I}
E 59 NP0 49 ZHAd st A=A, asiA Adetd, NP0 4L HAg mEFA oib, 3'-
5,5 -HEZGH A H (TMB)-7 Aol okl AAstar Az g & @9 (U/g) =2 FAISHAT

=
i
o
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Charite - Universitatsmedizin Berlin

Use of an ANG-(1-7) receptor agonist in acute lung injury
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<213> Artificial
<220><223> Ang-(1-7)

<400> 1

Asp Arg Val Tyr Ile His Pro
1 5

<210> 2

<211> 7

<212> PRT

<213> Artificial
<220><223> Ang-(1-7) derivative
<400> 2

Asp Arg Val Ser Ile His Pro

1 5

<210> 3

<211> 7

<212> PRT

<213> Artificial

<220><223> Ang-(1-7) derivative
<400> 3

Asp Arg Val Tyr Ile His Cys

1 5

<210> 4

<211> 7

<212> PRT

<213> Artificial

<220><223> Ang-(1-7) derivative
<400> 4

Asp Arg Val Ser Ile His Cys

1 5

<210> 5

<211> 7

<212> PRT

<213> Artificial

<220><221> source

<223> /note=" Description of artificial sequence: NorLeu3-Ang-(1-7)peptide”

_16_
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<220><221> MOD_RES

<222> (3)..(3)

b2l

<223> /replace=" Nle
<400> 5

Asp Arg Leu Tyr Ile His Pro
1 5

<210> 6

<211> 6

<212> PRT

<213> Artificial
<220><223> Ang IV

<400> 6

Val Tyr Ile His Pro Phe

1 5

<210> 7

<211> 7

<212> PRT

<213> Artificial
<220><223> Ang 111

<400> 7

Arg Val Tyr Ile His Pro Phe
1 5

<210> 8

<211> 7

<212> PRT

<213> Artificial
<220><221> source

<223> /note=" Description of artificial sequence: A779”

<220><221> MOD_RES
<222> (7)..(7)

<223> /replace=" D-Ala”
<400> 8

Asp Arg Val Tyr Ile His Ala

_17_
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1 5

<210> 9

211> 7

<212> PRT

<213> Artificial
<220><221> source

<223> /note=" Description of artificial sequence: D-Pro7-Ang-(1-7)”
<220><221> MOD_RES

<222> (7)..(7)

<223> /replace=" D-Pro”
<400> 9

Asp Arg Val Tyr Ile His Pro
1 5

3
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