1 PHARMACEUTI CAL PREPARATI ON FOR THE TREATMENT OF HEMORRHAG C SHOCK AND
THE SEQUELS THEREOF Background of the invention The present invention is
directed to a pharnmaceutical preparation for the treatnent of henorrhagic
shock and the sequels thereof. Shock is an acute conplication of many
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Most frequently, clinical hemorrhagic shock is caused by an acute bleeding episode with
a discrete precipitating event. Less commonly, hemorrhagic shock may be seen in chronic
conditions with subacute blood loss. This condition is the leading cause of death in the

age group of 1-44.

Physiologic compensation mechanisms for hemorrhage include initial peripheral and
mesenteric vasoconstriction to shunt blood to the central circulation. This is then
augmented by a progressive tachycardia. Invasive monitoring may reveal an increased
cardiac index, increased oxygen delivery (ie, DO,), and increased oxygen consumption
(ie, VO,) by tissues. Lactate levels, the acid-base status, and other markers also may
provide useful indicators of physiologic status. Age, medications, and comorbid factors

all may affect a patient's response to hemorrhagic shock.

Failure of compensatory mechanisms in hemorrhagic shock can lead to death. Without
intervention, a classic trimodal distribution of deaths is seen in severe hemorrhagic shock.
An initial peak of mortality occurs within minutes of hemorrhage due to immediate
exsanguination. Another peak occurs after 1 to several hours due to progressive
decompens.ation. A third peak occurs days to weeks later due to sepsis and organ failure,

which is a frequent consequence of reperfusion damage to the organs.




which is a frequent consequence of reperfusion damage to the organs. 2
Treat nent of shock caused by najor blood |loss is a great chall enge, because
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with white blood cells, platelets, endothelial cells and matrix structures. This leads to cell

activation, cell migration, cytokine release and ultimately to an inflammatory reaction. The

role of fibrinogen or fibrin in inflammation is amply documented (reviewed by Altieri

Thromb Haemost 82:781-786; Herrick et al. Int J Biochem Cell Biol 31:741-46). The D-

region of the molecule contains many binding sites for matrix molecules, endothelial cells,

platelets and inflammatory cells. The E-region of fibrin binds to CD11c¢ (Loike et al. Proc

Natl Acad Sci USA 88:1044-48).

We have recently described a novel role for the Bbeta;s.4» sequence of fibrin in
inflammation (WO 02/48180). This sequence is also located within the E-region of fibrin and
is only active when fibrinopeptide is cleaved. Fibrin fragments containing this sequence at
their free N-terminus of the beta chain bind to endothelium and cause inflammation, and a
peptide matching the aminoacids 15-42 of the Bbeta chain of fibrin blocks binding of fibrin
fragments to endothelial surfaces and blocks inflammation in vitro (WO 02/48180). In vivo,
this petide prevents myocardial inflammation and reduces myocardial infarct sizes in
situations of ischemia / reperfusion (WO 02/48180).

Fibrin fragments occur in any situation of impaired fibrin formation and impaired
fibrinolysis. Specifically in situations of shock this altered fibrin formation and fibrinolysis is
a major problem. For many diseases a direct correlation between the outcome and the
impairment of fibrin formation / fibrinolysis has been documented. E.g. Dengue (van Gorp et
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We have found surprisingly that these peptides have a very beneficial effect in
protecting warm-blooded animals from the consequences and complication of reperfusion
after major bleeding events and of hemorrhagic shock. We were able to show that they are
able to prevent the organ damage and organ failure which arise from acute inflammatory
reactions caused by hemorrhagic shock and reperfusion. The peptides are able to prevent such
diseases as Systemic Inflammatory Response Syndrom (SIRS), Acute Respiratory Distress
Syndrome (ARDS), kidney failure, liver failure and multi-organ failure.

Detailed Description of the Invention

Peptides and Proteins

Peptides were produced by solid-phase peptide synthesis and purified with reversed-
phase HPLC using nucleosil 100-10C18 columns (PiChem, Graz, Austria). It should be noted
that beta 15-42 region is 100% similar among species when allowing for conservative amino
acid substitutions. The N-terminal disulfide knot of fibrinogen (NDSK) composed of amino-
acids Aa1-51, BB1-118 and y1-78 was prepared as previously described (WO 02/48180). The
N-terminal disulfide knot of fibrin (NDSK-II, which lacks fibrinopeptides A and B)
composed of aminoacids Aa17-51, BB15-118 and y1-78 was prepared by treating NDSK with




protecting war m bl ooded ani mals fromthe consequences and conplication of
reperfusion after major bleeding events and of henorrhagi c shock. W were
able to show that they are able to prgevent the organ danage and organ
failure which arise fromacute inflamatory reactions caused by
henorrhagi ¢ shock and reperfusion. The peptides are able to prevent such
di seases as System c Inflammtory Response Syndronl(SIRS) Acute

orKj N | d
oS0 B B P DN TR UGS L 2
Pr ot ei n‘rﬂ\/lmle:’;wrmé flnenoghespbate cfEhnkb,MﬂwlaulebepM% BradpmtiddeG Mmgéuczts werd

pur| Fi eibnWid1PzddSU Ry HoSph p@@@@ﬁ EPLGinusbRg) nucl eosil 100- 10C18 col umms
(Pi Chem nGrlagz Austrla aIt ] %agi 32 ng)ted that beta 15-42 region is 100%

sim | ar anong species when allow ng for conservative amno acid
substi BusAns. The N-term nal disulfide knot of fibrinogen (NDSK) conposed

of am RQ L oS | 51 3 118 and y1-78 was prepared as previously
descri e%tl%wlé?}%igq% ?i(é] % terninal disulfide knot of fibrin (NDSK- 11,
whi ch | ackdhé ilhexiact&msqiﬁtheiBbetA chaid (Bpetagupadf ébrinfwithnendothelislceAadalisésl

B1315- | r K h 0 U /
img. ol REge chibey BERESPR PEBLFRL PR U iinty CGTRESHE",

mM di séfr ekalipawigoetaiosghBiad 138120%4 5; Namaguchies, al \Blpod 81:2348: 56t Francist AI |
produchs pasdEcells 1929¢138bY, %)?(Sllfbﬁh@n Pé}ﬂﬁﬂ@?atlem%& f86f1§62 %@# &ﬁbere(e%&%fvoﬁu SA

Pepti d 315 2 binds to VI I nt a chain
ohet anelbbiana factqrsRibes o slnT Gagevest 141 | EahKibesaiabd ClRAE ShGTS 4 nngos
(Bu nCeEﬂbanednd Wagdek,J Blﬁveﬁém&8782¥2515ﬂ§ ) &&Ebos@ibI}aIL 8 E@pet@el BloB&90:3383-324-

SR S P enoleBhigr s AP 00 155 TiBIRONER Rl Bl B8P
et al. VB- cmﬁieﬁﬁh&ﬂ%ni@@mlfm&as abhela@hgahdwﬁthe sWdehme@BhetdlsfmmtchLI(SRsbes et
s S S Ml gl BRI PG S0
90: 3503t hgm) or fhuinfeagmentie Marpnerse inb haws u@gmwm rcac&serletanabodmrtp Thr onb
Vasc Bb&ﬂtut%Qa@l@?-m@ $&ln endothelial cells followed by incubation with fibrin (Martinez et al.

Ann NY Acad Sci 936:386-405), HUVEC monolayers (which express VE-cadherin) have

been overlaid with radio-labeled fibrin fragments or peptide Bbeta;s.4, (Bach et al. J Biol

Chem 273:30719-28; Harley et al. Art Thromb Vasc Biol 20:652-658), and recombinant VE-

cadherin was used by Gorlatov and Medved (Biochemistry 41:4107-16). Others have used

ELISA for detection of fibrin fragments within the blood, mostly by using antibodies to

distinct sequences within the fibrinogen molecule including antibodies against the Bbeta;s.4
motif (reviewed in Fareed et al. Clin Chem 8:1845-53).

We have developed a modified ELISA working with the same principles described by
others, but the purpose of the herein described ELISA is not to quantify fibrin degradation
products, but to search for proteins, peptides or compounds which interfere with the binding
of the Bbeta;s4; sequence and the VE-cadherin. The principle is that the VE-cadherin, either
as a truncated protein, as a full protein or coupled with other proteins which do not interfere
with the Bbeta;s.4» —binding site is allowed to interact with the Bbeta;s4, sequence of fibrin.
Into this system one can introduce any other additional substance and measure if this
substance inhibits VE-cadherin / Bbeta;s.4; binding.

In detail, 96 well protein immobilizer plates (Exigon, Vedbaek, DK) were coated with
recombinant human VE-cadherin FC fusion protein (8 nM/ml; R&D Systems, Minneapolis)
in PBS and were left overnight at 4 °C. Plates were then washed and incubated with peptide
BB15.42 (GHRPLDKKREEAPSLRPAPPPISGGGYR) tagged with a FLAG-sequence
(DYKDDDDK) at the C-terminus of the peptide or with a FLAG-tagged random peptide




VE- cadherin has been identified as a binding Iigand of the sequence

Bbet al5 42 and ELI SAs have been devel oped to denonstrate this interaction
of endothelial cells and/or VE-cadheriqn with fibrin or fibrin fragnments.
Martinez et al. have used anti-pan cadherin antibodies to capture
cadherins fromendothelial cells followed by incubation with fibrin
(Martinez et al. Ann NY Acad Sci 936: 386-405), HUVEC nonol ayers (which
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Peptide Bfs.42 and fibrin fragments compete for binding to VE-cadherin.

In a next step, we analyzed whether this ELISA can be used to screen for other peptides
/ compounds to compete with the binding of the Bf;s.4> sequence to VE-cadherin. As
expected, peptide Bfis.42 completely inhibited binding of the flag-tagged peptide Bf1s.42 and
was used as the positive control and random peptides or solvent had no effect and were used
as negative controls. Shorter peptides partially inhibited the binding of Bf;s.4; to VE-
cadherin. NDSK-II inhibited Bf1s.4; binding in a concentration-dependent fashion. An
equilibrium between Bfs.4, and NDSK-II (50% inhibition) was reached at a molar ratio of
24:1. NDSK had little or no effect.

VE-cadherin was coated to the plastic surface at a concentration of 8§ nM/ml. Then
indicated peptides were added at concentrations of 200 uM/ml, NDSK or NDSK-II were
added at indicated concentrations. Detection of binding of the FLAG-tagged Bbetajs.4p (12
uM/ml), was performed as described above.

In addition we have identified a specific assay for the determination of the claimed activity of
the peptides, which consists of measurement of the inhibition of the release of interleukin-6
from endothelial cells. Interleukin-6 has been shown to be a strong predictor of the outcome




determ ned by an ELI SA plate reader set at a wavel ength of 450 nm Data
represent the nmean of three independent experinents, each perfornmed in
triplicates. The table bel ow shows thg the peptide B(315-42 bound to

VE- cadherin in a concentrati on-dependent manner. In contrast, the random
pepti de denonstrated only insignificant binding. Dose dependent binding of
e tide Bbetai 542 to VE-cadherin M m 0 0,23 0,7 2,3 7 14 21 35 46 70
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whet her this ELI SA can be used to screen for other peptides / conpounds to
conpet draff @fithe pegedeiidntagfionally RlankBp15- 42 sequence to VE-cadherin. As
expected, peptide B(315-42 conpletely inhibited binding of the flag-tagged
pepti de BP15-42 and was used as the positive control and random pepti des
or solvent had no effect and were used as negative controls. Shorter
peptides partially inhibited the binding of B1315-42 to VE- cadherin.
NDSK- 11 i nhi bited BP15-42 binding in a concentration-dependent fashion. An
equi l i brium between B(315-42 and NDSK-I11 (50% i nhibition) was reached at a
nolar ratio of 24:1. NDSK had little or no effect. VE-cadherin was coated
to the plastic surface at a concentration of 8 nMm . Then indicated

pepti des were added at concentrations of 200 Mm, NDSK or NDSK-11 were
added at indicated concentrations. Detection of binding of the FLAG tagged
Bbetal5-42 (12 [tMm ), was perforned as descri bed above. In addition we
have identified a specific assay for the determi nation of the clained
activity of the peptides, which consists of neasurenent of the inhibition
of the release of interleukin-6 fromendothelial cells. Interleukin-6 has
been shown to be a strong predictor of the outcone




6 and nortality in the situation of shock and is therefore a val uable
paraneter to determne the beneficial effects of the peptides. This assay
is therefore also part of the invention. (rest of the page left
intentionally blank) 7 Blocking reagent % inhibition of 15-42FLAG bi ndi ng
to VE-cadherin nean SD peptide 15-42 (28nmer) 100 10 peptide random
(4mer) 3 3 peptide random (28ner) 10 3 solvent 0+0 peptide 15-18
(4mer) 200 Mm 65 12 peptide 15-26 (12nmer) 200 Mnl 64 10 peptide

15_30 { fa HEl W | adi| 12 dAa E_24 (290 r )Y 200 M- 4 67 17

popt | [BIARrebhrer ) 200 M 17 ik itomest IS AR B orVE aibdh. 5
13 peptide 15-18 (4ner) 12 [Mm 7 2 gﬁﬁgf’ 15-26 (12ner) 12 Mnl 6 1
pepti de 15-30 (16ner) 12 Mm 6 3 pepti 34 (20mer) 12 Mm 7 1
pept i gdeentBled?- 1&22@8%16;) 12 [Mm 7 2 pepto(bwelo_es 42 (27mer) 12 Ml 5 P
A Ly gyt ST 002 (Mske H b Ml 0,20 T 2

peptl(fe random (28mer) - 10+3

solvent 0+0

peptide 15-18 (4mer) 200 puM/ml 65+ 12

peptide 15-26 (12mer) 200 uM/ml 64+ 10

peptide 15-30 (16mer) 200 uM/ml 61 £13

peptide 15-34 (20mer) 200 pM/ml 67+17

peptide 15-37 (24mer) 200 uM/ml 17+19 !

peptide 16-42 (27mer) 200 uM/ml 55+£13 -

peptide 15-18 (4mer) 12 uM/ml 7+2

peptide 15-26 (12mer) 12 uM/ml 61

peptide 15-30 (16mer) 12 pM/ml 6+3

peptide 15-34 (20mer) 12 pM/ml 7+1

peptide 15-37 (24mer) 12 pM/ml 7+2

peptide 16-42 (27mer) 12 uM/ml 5+£2

NDSK-II 0,06 uM/ml 1+0

NDSK-II 0,12 uM/ml 39+18

NDSK-II 0,20 puM/ml 42+ 14

NDSK-II 0.60 uM/ml 52+16

NDSK-II 1,2 uM/ml 63+ 13

NDSK-II 2,4 uM/ml 79 +9

NDSK-II 4,0 uM/ml 82+12

NDSK 0,06 pM/ml 0+0

NDSK 0,12 uM/ml 2+1

NDSK 0,20 pM/ml 1+1

NDSK 0.60 pM/ml 7+6

NDSK 1,2 uM/ml 15+13

NDSK 2,4 uM/ml 16 +9

NDSK 4,0 uM/ml 20+ 10

anti- VE-cadherin Ab (TEA1/31, 1 mg/ml) 2+1

+




NDSK-11 2,4 Mm 7949 NDSK-I11 4,0 Mm 82 + 12 NDSK 0,06 Mnm 0+0 NDSK
0,12 Mm 2+1 NDSK 0,20 Mm 1 + 1 NDSK 0.60 [ tMm 7+6 NDSK 1,2 M ni
15 + 13 NDSK2,4[Mm 16+9 NDSK 4,0 [¢Mm 20 + 10 anti-VE-cadherin Ab
(TEA1/31, 1 ng/m) 2+1 8 Inhibition of the release of Interleukin-6 from
endothelial cells 96-well cell culture plates were coated with 1% gel ati ne.
Into each well, approx. 23,000 human unbilical vein endothelial cells
(HUVEC) in 200 | of nediumwere pipetted. The HUVECs were taken from
passage 4 forma pool of four different donors. The nmedi umused for
dilution was standard nediumw th 10% FCS, ECGS in |Iscove's nodified

DUl Dec b A o Bl &b 1Pkuih- ttom clabiIpRlys 151: 50625072, 1993)

W t hi n appr ox I'n an 1 ncu & confluent cell nonol ayer
is formed. The supernatant was renoved and replaced with nedi um contai ning

ei t her olyRKt delll @ht@ﬂ‘,gal les WeRKcdatedRYids 19 E‘%&dtﬁil@ Iﬁfo?‘éaléh%ll approx. 23,000
( GHRPLDKKREEAPSL PPI vol une was 200 |, After 4

hrs of DPRREHHOlER &?m@?@%ﬁefg Felﬁo/}@g\ééek 204 |0 f megymy W@resmB%tFeﬁaifhw was
again I}Hﬂf\bﬂédmmiak@ﬂﬁbmfpamge #dornd @ podlrofdburddifeht &S, Uhehiediubhased

d I
(L6 EORn s Py Sl i S E R 1Bl ol S0 231361y -
Cal i br atedowm melhﬁuﬁeetaid;cbhmmngolt it %%imdw%)pwmomﬂprmp&hrm 38C t he
assay EE?!&P{;@E &e&eac%ﬂlfknv@én Rdfola rly%dr@@a Ble 4B Wavem rehfo gd medi um

Readi n ensi nmw t h

I ca
a ref e go%&erp%ca\\wogfanggg) e;ﬁ];ﬁr NRSIGI glone or NDSK-II plus peptlde BBis-42
(GHRPLDKKREEAPSLRPAPPPISGGGYR).

The total final volume was 200 pl. After 4 hrs of incubation at 37°C under 5% CO;, the cell
culture supernatant was again removed and centrifuged for 10 min at 4 °C at 3000 U/min. The
concentration of interleukin-6 (IL-6) was measured using a commercial assay (IL-6
Quantikine Immonuassay (R&D Sytems; Catalog#: D6050; Lot: 231361). Calibration was
done according to the standard protocol supplied by the assay manufacturer with various
dilutions of recombinant IL-6 and medium. Readings of the optical density were taken at a
wavelength of 450 nm with a reference wavelength of 550 nm.

Results
IL-6 concentration in pg/ml
Medium 12+1
0.3 pg/ml NDSK-II 19+2
0.3 pg/ml NDSK-II + 10 pg/ml peptide 152
3 pg/ml NDSK-II 25+3
3 pg/ml NDSK-II + 10 pg/ml peptide 12+3(p<0.05 cmpd with
NDSK-II alone)
30 pg/ml NDSK-II 212
30 pg/ml NDSK-II + 10 pg/ml peptide 13£1(p<0.05 cmpd with

NDSK-II alone)




I L-6 concentration in pg/m Medium 121 0.3 g/m NDSK-11 192 0.3 pg/m
NDSK-11 + 10 gg/m peptide 152 3 g/m NDSK-11 253 3 g/m NDSK-I11 + 10
gg/ M peptide 123(p<0.05 cnpd with NQSK-11 alone) 30 gg/m NDSK-11 212 30
.tg/m NDSK-I1 + 10 g/m peptide 131(p<0.05 cnpd with NDSK-11 alone) 9
Henorr hagi ¢ shock in donestic pigs Donestic male | andrace pigs wei ghing
20-35 kg were fed a standard diet and received water ad libitum All
procedLﬁ'es r\éﬁere erforé'red i.n concurrence with the AAALAC gui delines and
accor di'hg"? atgf"f’eéileﬁlf Ut RESCar e of Laboratory Aninals (Departnment of
Heal th and Human Services, National Institutes of Health, Publication Nr.

86-23) .nPi I : ) i
cannul R R Z1anBlRE T iR itS0.35 35 INEE P ol Bt e anlidechls HBLT 1O,
i nst r urdribéima Adl rgeaduns avese perdermedtn cprrugietes with ther AAABNC guideliss and
o Lot | apecrBIE MDY or (R0 COR ol il (O e PSR ST IRUBCat || evel
const i %?F%’g dViche iPﬂ%lg{lnﬂlt‘étﬁ%iHF@B" g’uhlﬂéaﬁ% f\éfélga‘ia%e)sb’cgsﬁéﬁ? he | ost bl ood
\(/0 | une plni&ﬁgdi%ctﬂ)iﬁth hzﬁpebetrﬁgr]/kQ)e dhe l@hlowihl ﬁfﬁﬂcaﬁlghlateﬁQilndtth@ Iaﬁesthe]:cic

cristalloids). ln.addition the animal.s recejved.a us.dose of the
bopt | ddr R TaEYasAnpiBE T Rlindit feB IR Sl BRI 30 S heiily SR hatdFig 4 4
mh/ kg eedtveasstable baseljhe Subtegmorth ulse domals (nE16) vege exsenguisatedigntil@pseanusi on
peri od oufl ﬁr@s%&%%ff?fb' t}?%wﬁs A evedr‘?ﬁe{y‘c}%{}éﬂe %eﬂ)t%iﬁﬁs (e%la&)lﬂgﬁtﬂg?é)& ood

agie s

oxi genat 1 on)’, 0Si e end-expira ressure 1n _mn and cardi ac
ej ect i BEMY metga bhe rAfites dlais simethe fastiblopd welyaierivas resupstittedrvath $hging
t abl es vidal dndlsh@WbIBoAd RERANGIHS). WEARIitTAHe anifialReditd d bolds Bbselgtiry €
herror r T)%gtlic?e ﬁ&cﬁgi((n=8) or a random sequence peptide (n=8) in a dose of 2.4 mh/kg each as a

single intravenous bolus. During the ensuing reperfusion period over the duration of 5 hrs,

Horrowitz index (measuring blood oxigenation), PEEP (positive end-expiratory pressure in

mm Hg) and cardiac ejection volume were determined at various timepoints.

In the following tables the following timepoints were used:

Timepoint 1: 1 hr before hemorrhagic shcock

Timepoint 2: during hemorrhagic shock

Timepoint 3: 1 hr after the start of reperfusion

Timepoint 4: 3 hrs after the start of reperfusion

Timepoint 5: 5 hrs after the start of reperfusion

EV (ml)
Control Group Treated Group
1: 38 +/-1 44 +/-2
2: 6+/-1 6+/-1
3: 25+/-3 31+/-4 p<0.05
4: 25+/-4 32+/-3 p<0.05
5: 22 +/-2 37 +/-4 p<0.05

Horrowitz Index

Control Group Treated Group
1: 460 +/- 20 465 +/- 20
2: 395 +/- 60 450 +/- 20
3: 425 +/- 30 420 +/- 10
4: 360 +/- 50 410 +/- 20
5: 220 +/- 20 420 +/- 30 p<0.05



Ti mepoi nt 2: during henorrhagic shock Tinmepoint 3: 1 hr after the start of
reperfusion Tinmepoint 4. 3 hrs after the start of reperfusion Tinepoint
5: 5 hrs after the start of reperfusigp EV (m) Control Goup Treated
Goup 1: 38 +/- 144 +/- 2 2: 6+4/-1 6+/-1 3: 25 +/- 3 31 +/- 4 p<0.05 4:
25 +/- 4 32 +/- 3 p<0.05 5: 22 +/- 2 37 +/- 4 p<0.05 Horrow tz Index
Control Goup Treated G oup 1: 460 +/- 20 465 +/- 20 2: 395 +/- 60 450 +/-
20 3. PEEP (dmHgpP 420 +/- 10 4: 360 +/- 50 410 +/- 20 5. 220 +/- 20 420
+/- 30 p<0. 05C199tr0f)§§ﬁ)1 (mtg) Cont rol TRERRGRGEat ed Group. 1 4+/-0.2 4 +/-
0.1 2:14.3+/-Q.3 8 3: 5+/-0.3 44}%410.2 p<0.05 4: 5.4+/-0.4
4.2+/-9.3 p<04055+/ 63 6.6+/-0.4 4. 34/ - +;-(9f0 05 11 dains:

3 5+/-03 4.1+/-0.2 p<0.05
4: 5.4 +/-0.4 4.2+-023 p<0.05
5: 6.6 +/- 0.4 4.3+/-02 p<0.05




1. Use of a peptide conprising the N-term nal sequence

A y-Hi s- Arg- Pro- Leu- Asp- Lys-Lys-Arg-d u-Qd u- Al a- Pro- Ser - Leu- Arg- Pro- Al a-Pro
- -Pro-Pro-lle-Ser-dy-dy-d y-Tyr-Arq or any allelic variant or derivative
of said peptide possessing the biol ogi &al property of matching the

i nduci bl e VE-cadherin binding notif on the B(3-chain (i.e. B(315_42) of
human fibrin for the preparation of a pharmaceutical preparation for the
treat m@ﬁif@f henorrhagi ¢ shock and the sequels thereof. 2. Use according
to claiml, characterized in that said peptide is

G y- Hi s- Arg- Pro- Leu- Asp-Lys-Lys-Arg-d u-d u- Al a- Pro- Ser-Leu-Arg-Pro-Al a-Pro
- -Pro-Pro-lle-Ser-@y-Ay-dy-Tyr-Arg 3. A nethod of determning the
anti-igflaq}mtgry effects of a peptide py nmeasuring the inhibition of

r el easd- of UShebrPeRtdefropprisineghe N-SHNBARSAHEICFal cel I's after a chal | enge
with fibrin E fragnent. 4. Use according to claim1 or claim2, wherein

an abi |1ty LA AT Rkalaume s s i PRl PrER - R Hosa RO 1 °
el i m nat es the-Rietlld-BerbhlGlyeGhetueAces of this condition, including but

not limted to Systemc Inflamuatory Response Syndrone (SIRS), Acute

Respiratore Di stress Syndrone (ARDS), liver failure, kidney failure and
nul t i - 6 ganaliedicivgriant or derivative of said peptide possessing the biological property of

matching the inducible VE-cadherin binding motif on the BB-chain (i.e. Bf15.42) of human
fibrin for the preparation of a pharmaceutical preparation for the treatment of hemorrhagic
shock and the sequels thereof.

2. Use according to claim 1, characterized in that said peptide is

Gly-His-Arg-Pro-Leu-Asp-Lys-Lys-Arg-Glu-Glu-Ala-Pro-Ser-Leu-Arg-Pro-Ala-Pro-
-Pro-Pro-Ile-Ser-Gly-Gly-Gly-Tyr-Arg

3. A method of determining the anti-inflammatory effects of a peptide by measuring the
inhibition of release of interleukin-6 (IL-6) from endothelial cells after a challenge with fibrin
E fragment.

4.  Use according to claim 1 or claim 2, wherein shock is associated with and caused by a
major bleeding event leading to an ability to maintain adequate tissue perfusion, which
reduces or eliminates the detrimental consequences of this condition, including but not limited
to Systemic Inflammatory Response Syndrome (SIRS), Acute Respiratore Distress Syndrome
(ARDS), liver failure, kidney failure and multi-organ failure.




