- 1 PHARMACEUTI CAL PREPARATI ON FOR THE TREATMENT OF SHOCK Background of the

i nvention The present invention is directed to a pharmaceutical preparation
for the treatnment of shock. Shock is an acute conplication of nany

. different pathol ogical conditions characterized by the inability of the

" cardiovascul ar systemto maintain an adeguate perfusion pressure.
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i nf | ammat@hyains toxins like lipoteichoic acid (LTA) and peptidoglycan (PepG). LTA and PepG act in
synergy to release cytokines such as tumor necrosis factor (TNF) o and interferon (IFN) y, to
induce iINOS and finally cause shock and organ failure.

Endotoxemia, sepsis and septic shock are associated with the generation of extensive
amounts of nitric oxide (NO). The excessive vasodilatation and vascular hyporeactivity to
pressor agents associated with circulatory shock can be reversed with inhibitors of the
inducible isoform of NO synthase (iNOS) (Southan and Szabo, Biochem Pharmacol.
1996;51:383-94, Thiemermann Gen Pharmacol 1997; 29:159-66), but iNOS inhibitors do not
reduce the organ injury caused by toxins (Wray et al. Shock 1998;9:329-335).

Treatment of shock caused by viral infections is even a greater challenge, since anti-
viral drugs are not available for most infections. Treatments aiming to eliminate the
infectious agent alone are not sufficient in patients with shock due to an infectious agent,
because secondary events initiated by the infectious agent involving an inflammatory
reaction and alterations in the coagulation system may have become independent and lead to
the death of the patient irrespective of the question whether the causative infectious agent
has been neutralized or not. A specific treatment is not available, thus current procedures aim
to relieve symptoms, which includes mechanical ventilation, fluid replacement, the use of
cardio active drugs, strict control of oxygen saturation, hemoglobin, ghicose and renal

function. The control of the inflammation reaction only, e.g. with high dosage steroids or the
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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 amino acids 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 peptide 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 due to an infectious agent, 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 al. ] Med Virol 2002, 67:549-54, Mairuhu et al.
Lancet Inf Dis 2003; 3:33-41). Adult respiratory distress syndrome (ARDS) is a form of
acute lung injury that is characterized by florid extravascular fibrin deposition (Idell Am J
Respir Med. 2002; 1:383-91). Thrombosis in the pulmonary vasculature and disseminated
intravascular coagulation have also been observed in association with ARDS.

The reasons for the persistence/global emergence of Dengue fever (DF) and

hemorragic Dengue fever (DHF) as a major public health problem are complex, vector
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wherein

R, and R, being equal or different, denote hydrogen, a saturated or unsaturated hydrocarbon
moiety comprising from 1 to 10, in particular from 1 to 3, carbon atoms,

Z, denotes a histidine or proline moiety,

Z, denotes an arginine moiety, a peptide moiety or a protein moiéty comprising an initial
arginine moiety, in particular comprising from 2 to 30 amino acids,

which peptide has the biological property of matching the inducible VE-cadherin binding
motif on the BP-chain (i.e. BB}s.42) of human fibrin, for the preparation of a pharmaceutical
preparation for the treatment of shock.

A peptide of general Formula II
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Ra

is preferably used, wherein
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Moreover, a peptide is preferably used in which

Zs is a peptide moiety comprising the amino acid sequence
Asp Lys Lys Arg Glu Glu Ala Pro Ser Leu Arg Pro Ala Pro Pro Ile Ser Gly Gly Gly Tyr Arg

Z, is a histidine moiety,
Arg is an arginine moiety,
Z3 1s a proline moiety, and

Z41s a leucine moiety.

Furthermore, a peptide is preferably used in which

Zs is a peptide moiety comprising the amino acid sequence

Glu Arg His Gln Ser Ala Cys Lys Asp Ser Asp Trp Pro Phe Cys Ser Asp Glu Asp Trp Asn
Tyr Lys

Z, 1s a proline moiety,
Arg is an arginine moiety,
Z3 is a valine moiety, and

Z41s a valine moiety.

Furthermore, the invention relates to the use of a peptide which exhibits the N-terminal

sequence

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



~Z4 is a leucine noiety. Furthernore, a peptide is preferably used in which
Z5 is a peptide noiety conprising the am no acid sequence Gu Arg H's G@n
Ser Ala Cys Lys Asp Ser Asp Trp Pro Phe Cys Ser Asp Gu Asp Trp Asn Tyr
Lys Z, is a proline noiety, Arg is an arginine noiety, Z3 is a valine
noiety, and Z4 is a valine noiety. Furternore, the invention relates to
the use of a peptide which exhibits the NNterm nal sequence
A y-Hi s-Arg- Pro-Leu- Asp-Lys-Lys-Arg-G u-d u-Al a-Pro-S er-Leu-Arg-Pro-Al a-
-Pro -Pro -Pro-lle-S er-@y-Ay-Ay-Tyr-Arg 5 and which has the biol ogi cal
property of matching the inducible VE-cadherin binding notif on the
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G y-Hi s- Arg- Pro- Leu- Asp- Lys-Lys- Arg A u-d u- Al a- Pro- Ser - Leu- Arg- Pro- Al a-

Pro-Pro-Prq-1lle-S er- y-Tyr-Arg It has. been shovvnthat in
particul & Raths Rredeimcd %mm%m&%rpf ¢ Ysesteiing torihs iecBtovie ShFrasET et that

pept i des,thevp@tilieris shock is associated with one or nore fromthe group
conprising bacterial toxins, dissem nated intravascul ar coagul opat hy,
‘necrotizing fasciitis, haenorrhagic shock following viral infection, in
particul ar causlpeHisyArg Proviauussp-byehpsrdrg-dde;GlubAiayPae-iSei-tae ArgiPaviAlat us,

dengue, acute p@prgﬁﬁgilgsgp@wgwgﬁ%Tgﬁ%gre caused by infectious agents

or autoi mune di seases, organ °f organ injury, in particular
nyocardial infarction, vascular surgery, clanping of organs, haenorrhagic
shock, | unBas b¥eakBSWRat i yAticulhi¥hatie &mnnomanlwaftﬁema ivAth the tabgrecal

pr Ocedur Sher 1oneg peptlcﬁes Whstein sHEC 1s¥1§sfolfl:{] (ieci r{h one g%o}eegomc%{xeq group
comprising bacterial toxins, disseminated intravascular coagulopathy, necrotizing fasciitis,
haemorrhagic shock following viral infection, in particular caused by filovirus, arenaviridae,
bunyaviridae, flavivirus, dengue, acute hemorrhagic respiratory failure caused by infectious
agents or autoimmune diseases, organ failure after organ injury, in particular myocardial
infarction, vascular surgery, clamping of organs, haemorrhagic shock, lung infarction, liver
infarction, gut infarction, surgical procedures and stroke, and organ dysfunction of grafted

organs.

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 the 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 Aal-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 amino acids Aal7-51, BF15-118 and y1-78 was
prepared by treating NDSK with thrombin (20 U/ Img of NDSK) for 3 h at 37 °C. Residual
thrombin was neutralized with 10 mM disopropy! fluorophosphate (Fluka, Milwaukee, WT)
for 2 h at 37°C. All products were then dialyzed into phosphate buffered saline (PBS).

ELISA
Peptide Bfs.42 binds to VE-cadherin
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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,s.4; 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;s.4; 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 (Exiqon, 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
BBis.42 (GHRPLDKKREEAPSLRPAPPPISGGGYR) tagged with a FLAG-sequence
(DYKDDDDK) at the C-terminus of the peptide or with a FLAG-tagged random peptide
(DRGAPAHRPPRGPISGRSTPEKEKLLPG) at a concentration of 0-80 uMol. After
washing, bound FLAG-tagged peptide was detected by incubation with a peroxidase-labelled
anti-FLAG antibody (Sigma, St. Louis, USA) and chromogenic substrate. Optical density
was determined by an ELISA plate reader set at a wavelength of 450 nm. Data represent the

mean of three independent experiments, each performed in triplicates. The table below
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triplicates. The table bel ow 7 shows that t he pepti de B1315-42 bound to
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10. 0310. 1
expected, peptide BB15.42 completely inhibited binding of the flag-tagged peptide BBs.4; 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 BB;5.42 to VE-
cadherin. NDSK-II inhibited Bf3;5.42 binding in a concentration-dependent fashion. An
equilibrium between Bf15.4; 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. Then
indicated peptides were added at concentrations of 200 uM, NDSK or NDSK-II were added
at indicated concentrations. Detection of binding of the FLAG-tagged Bbeta)s.4; (12 pM)

was performed as described above.
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peptide 15-30 (16mer) 200 pM 61+13

peptide 15-34 (20mer) 200 uM 67+ 17

peptide 15-37 (24mer) 200 puM 17+ 19

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

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

peptide 15-26 (12mer) 12 uM 61

peptide 15-30 (16mer) 12 uM 6+3

peptide 15-34 (20mer) 12 uM 7+1

peptide 15-37 (24mer) 12 uM | 7+2

peptide 16-42 (27mer) 12 uM 5+2

NDSK-II 0.06 pM 1+0

NDSK-110.12 uM 39+ 18

NDSK-IT 0.20 uM 42 + 14

NDSK-II 0.60 uM 52 +16

NDSK-II 1.2 pM 63 + 13

NDSK-I12.4 uM 79+9

NDSK-II 4.0 uM 82 + 12

NDSK 0.06 uM 0+0

NDSK 0.12 pM 2+1

NDSK 0.20 uM 1+1

NDSK 0.60 uM T+6

NDSK 1.2 uM 15+13

NDSK 2.4 uM 16 +9

NDSK 4.0 uM 20+ 10

anti-VE-cadherin Ab (TEA1/31, 1 mg/ml) 2+1
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NDSK- 0 Z%f%lc{ivenelss o%\gl)[gspgdg bgeotally_tz?fﬂ(-)? theNtPeSat[%ler%tJ ol}ad%r?gu]é?’wrus infected mice.

Materials and Methods.

Virus. Dengue virus type 2 (DEN-2), strain P23085, was obtained from the State
Collection of Viruses, Moscow, Russia in the form of infected ICR mouse brain lyophilized
suspension. The obtained Dengue virus has undergone passages in the brain of the suckling
ICR mice as described earlier (Atrasheuskaya et al. FEMS Immunology and Medical
Microbiology. 35, 33-423). Ten % brain suspension served as a virus stock and was stored at
-40°C. The virus titer was determined by the serial dilutions of brain suspension. Brain
suspension was inoculated i.p. in groups of 10 mice (4-week old BALB/c) each and the
mortality was recorded. The virus titer was calculated, and it was at 7.4 1lg LD50/ml.

All work with the infectious virus was performed in the maximum containment biosafety
level-3 (BSL-3) laboratory of the SRC VB «Vector» (Russia).
Animals.

Four-week old inbred male BALB/c mice (haplotype H-2d) were received from the
vivarium of the State Research Center of Virology and Biotechnology «Vector». Animals
were placed in individual cages with food and water available ad libitum.

Assays.

Blood was taken from mice under methoxyflurane anesthesia from the orbital sinus
before infection and after the challenge with DEN-2. Three mice for each time point were
used for harvesting blood.

Circulating platelets (PLT), red blood cells (RBC), white blood cells (WBC),
hemoglobin (HGB) and hematocrit (HCT) were determined by using Cell -Dyn 900
Hematology analyzer (Sequoia-Turner corporation, USA, CA).

Part of the harvested blood was centrifuged for obtaining serum, which was stored at ~80°C
till the end of experiment. Serum levels of cytokines were measured by using enzyme
immunoassay kits produced by R&D Systems (Minneapolis,USA) according to the
manufacture’s instructions. Detection limits were as follows: TNF-a, less 5.1 pg/ml;
interleukin (IL)-1B, 3.0 pg/ml; IL-6, 3.1 pg/ml; IFNy- less 20 pg/ml.

" Dengue virus in the animals’ blood was identified by RT-PCR as described earlier
(Harris et al. J. Clin. Microbiol. 36, 2634-2639). Total RNA from the blood was isolated
using a kit from Quiagen (Germany). Primers were as following: upper
5’AATATGCTGAAACGCGAGAGAAACCG (position 136-161), lower
5’AAGGAACGCCACCAAGGCCATG (position 237-258), amplifying a 119 bp product.
To quantify the virus load, DEN-2 was titrated onto Vero E6 cell cultures as described
earlier (Harris et al. J. Clin. Microbiol. 36, 2634-2639). On day 0 and 22 after the challenge
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"~ Blood and serum samples were obtained at the selected time points: day 1, 3, 5, 7, 11, 22

after the challenge.

Statistical analysis was conducted using Student’s t or Chi-square test. P values <0.05 were

considered significant.

Table 1. Mortality and IgG titer. p<<0.05 between groups

Gro Mortality Survival mean time to death. | IgG titer
(%) (o)

untreated 40 60 6.800+0.245 1:160
Bpis.42 0 100 All mice survived 1:20
Table 2

controls BB;s.4p-treated

day 3 5 7 day 3 5 7
hemoglobin g/ml |14 10 10 15 10 15
hematokrit % 15 22 35 15 33 43
TNF pg/ml 33 71 65 32 65 45
1L-6 pg/ml 210 210 150 140 110 100
IL-1 pg/ml 32 55 59 32 29 28
viremia lg PFU/ml

controls Bbis.az

day 0 0
2 1.24+0.1 1.2+0.2
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Control group received only virus. Treatnent with peptide B 315-42 was
perforned tmﬁce per day, 4800 g/kg each by intraperitoneal injection from

day 3-post lr}a‘a@letwg&rtraswgf@ngam zsmg%&é Hause@h@&@ ﬁél%x%ﬁéﬂéﬁ?xﬁgyp' es vere

bt d th |lected t
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Mortality, U& no?"Lagomtfl);Iy%mmesQDepa mer\ll%%??{e%{tﬁ 4R HGma etrvallctiest Xla§ iona Il\lls%ltutes
of Health, Publication No. 86-23). In addition, all experiments have been approved by an
ethical and research board of the University of Diisseldorf and the county. As previously
described (Zacharowski et al. Crit Care Med 2000, Zacharowski et al. Crit Care Med 2001,
29:1599-1608), rats were anaesthetized with sodium thiopentone (120 mg/kg i.p.) and
anesthesia was maintained with supplementary doses of sodium thiopentone as required.

The trachea was cannulated to facilitate respiration and rectal temperature was
maintained at 37 °C with a homoeothermic blanket. The right carotid artery was catheterized
and connected to a pressure transducer for the measurement of phasic and mean arterial
blood pressure (MAP) and heart rate (HR) which were displayed on a data acquisition
system (MacLab 8e, ADI Instruments, Germany) installed on an IBM computer. The right
jugular vein was cannulated for the administration of drugs. The bladder was also cannulated
to facilitate urine flow and to prevent the possibility of the development of post-renal failure.
All animals received a total fluid replacement of 1.0 ml/kg/h (0.9% sodium chloride, saline,
as an 1.v. infusion into the jugular vein) throughout the experiment. Upon completion of the
surgical procedure, cardiovascular parameters were allowed to stabilize for 15 min and
constantly recorded over 6 h. In this model of LPS-induced multiple organ failure, a period
of 6 h is essential to achieve a significant rise in the serum levels of AST and ALT, while a

significant rise in the serum levels of urea and creatinine can already be observed after 2 h.

Three groups were studied:

Rats were subjected to sham operation: (sham).
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shock Male Wstar rats wei ghing 230-280 g were housed in the
Ti erversuchsanl age, (University of Dusseldorf) and fed on a standard diet
with wat é¥atsagere; Sléblee‘i?fi t%ﬁrarpﬁlégfétvwé@ck epepodgpedhadde fiomi B cabicerranee with
the AAAL/@ngfLB@I el hBAS iaNfhidukiden beir stiil iGAT Ehadiel, aMaRIOkcdialPEARY 4ANI mal s
(Depart ngl a(ib li%gl%ag a id Hufran Services, National Institutes of Health,
Publ i cat oKL ¥€)1n addition, all experiments have been approved by

an et hi Gaits aod subertdch GbmﬁmégﬂfvettheclUrIiip@’on/shycl'ﬁﬁchﬁSﬁ'e}E awiif sasdpt he
county. '%Slﬁﬁé/ ké)usykyg 1.v.) was given over 5 min 1.v., animals received B;s5.4; (2.4 mg/kg):
(LPS + BBis.42)-
Survival n=20 in each group, p<0.05
sham LPS plus saline LPS plus Bfs5.42
100 % 25 % 88 %

Six hours after the induction of Gram-negative shock, blood was collected from the
catheter placed in the right carotid artery. The blood sample was centrifuged (1610 x g for 3

min at room temperature) to separate plasma. The following marker enzymes were measured

in the plasma as biochemical indicators of multiple organ injury/dysfunction:

Liver injury was assessed by measuring the rise in plasma levels of alanine
aminotransferase (ALT, a specific marker for hepatic parenchymal injury) and aspartate
aminotransferase (AST, a non-specific marker for hepatic injury).

Renal dysfunction was estimated by measuring the rises in plasma levels of urea (an
indicator of impaired excretory function of the kidney and/or increased catabolism) and
creatinine (an indicator of reduced glomerular filtration rate, and hence, renal dysfunction).
Plasma levels of glucose and amylase were measured as indirect markers of pancreatic
function and injury.

In addition, arterial pO, was measured as indirect marker of lung function/injury. Laboratory

values

sham control Bfis.a
ALT 39.8 542.3 261.9
SEM 5.2 117.2 427
AST 194 1 908.8 529.0
SEM 30.8 140.9 75.7
Creatinine 0.5 0.9 0.6
SEM 0.0 0.1 0.1
Urea 49 1 123.2 107.8
SEM 5.8 4.6 59
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0 1209 5.5 1189 54 1289 5.2

1 1115 106 90.7 5.5 83.7 4.6

2 1132 73 100.2 541 1023 4

3 116.4 54 90 7.4 1032 4

4 108.7 8.9 81.1 7.9 1012 3

5 104.1 9.6 60.1 10.8 97.1 5.4

6 1041 9.6 341 7.7 107.7 9.6

heart rate

time sham LPS LPS

Bfis-42

(h) mean SEM mean SEM mean SEM

0 482.2 17 457 18.1 436.9 6.4

1 461.7 121 511.2 27.4 484.8 18.6

2 488.1 13.6 523.3 27.3 4841 10.3

3 506.6 26.6 518.5 24.9 509.8 12

4 488.9 17.4 516.7 32.1 516.7 13.4
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Organ (lung, liver, heart and kidney) biopsies of all groups studied were taken at the
end of the experiment. The biopsies were fixed in buffered formaldehyde solution (4% in
phosphate buffered saline) at room temperature and sent to Vienna. Standard H&E—stained
sections revealed no differences. However, in sections stained for fibrin deposits using acidic
fuchsin — orange G, we found significantly elevated numbers of fibrin thrombi in controls
receiving LPS alone as compared with animals treated with LPS plus BB ;s.42 (p<0.05). In

sham treated animals no fibrin thrombi were present.

mean number of fibrin thrombi within vessels

LPS plus saline LPS plus Bbeta;s_42
heart 28 + 13 5+2
kidney 17+ 8 2+9
liver 47 + 41 78 + 37
lung 1.7+ 1 1+0
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3506. 626. 6518. 524. 9509. 812 4488.917. 4516. 732. 1516. 713. 4 14 timesham LPS LPS
B P15- 42 CLAIMS:

1. The use of a peptide of general Formula I
O
Ry, I 8))
N—CHy,—C—Z1—245
/s
R2
wherein

R, and R;, being equal or different, denote hydrogen, a saturated or unsaturated hydrocarbon
moiety comprising from 1 to 10, in particular from 1 to 3, carbon atoms,

Z, denotes a histidine or proline moiety,

Z, denotes an arginine moiety, a peptide moiety or a protein moiety comprising an initial
arginine moiety, in particular comprising from 2 to 30 amino acids,

which peptide has the biological property of matching the inducible VE-cadherin binding
motif on the Bf-chain (i.e. BBis.42) of human fibrin, for the preparation of a pharmaceutical
preparation for the treatment of shock.

2. The use according to claim 1, characterized in that the peptide exhibits the general
Formula IT
O
Ry, | (1)
/N"—CH 2_C_"Z 1““‘AI’Q""“Z3_Z4_Z5
R2
wherein

Z; denotes a histidine or proline moiety,

Arg denotes an arginine moiety,

Z3 denotes a proline or valine moiety,

74 denotes a leucine or valine moiety,

Zs denotes a peptide moiety or a protein moiety in particular comprising from 2 to 30 amino
acids or an alcohol moiety comprising from 1 to 10, in particular from 1 to 3, carbon atoms

or an organic or inorganic base moiety.
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0.7530.1 27.7541.6 24.4 Organ (lung, liver, heart and ki dney) biopsies of
all groups studied were taken at the end of the experinent. The biopsies
were fixed in buffered fornmal dehyde solution (4% in phosphate buffered
~saline) at roomtenperature and sent to ?’enna St andard H&E- st ai ned
sections reveal ed no differences. Fbmevé in sections stained for fibrin
deposits using acidic fuchsin - orange G we found significantly el evated
nunbers of fibrin thrombi in controls receiving LPS alone as conpared wth
animals treated with LPS plus B(315-42 (p<0.05). In shamtreated animals
no fibrin thronbi were present. nmean nunber of fibrin thronbi within
vessel s LPS pl us sal i nelLPS pl us Bbetal5-42 heart28+ 135+2 ki dney17+82+9
li ver 47 4175’3r U8 aqeqrHag M&mn 1sharacikriged in thatrhels gpeptide mopdpaeaeedof
general FenitHeaadlpiRlcidin 6NKEMBrie- ZI -Z2 R2 (1) wherein RLl and R2, being
equal or different, denote hydrogen, a saturated or unsaturated hydrocarbon
noi ety conprising from1 to 10, in particular from1l to 3, carbon atons, Z,
denotes a histidine or proline noiety, Z2 denotes an arginine noiety, a

peptide npietynQr s@a&:ro?&lﬁé tb aB'rr?&ych%Pa@PJrlz%H nrgth%ng f tﬂeﬁjude moiety derived

from the Bbeta-chain of the fibrin.

S. The use according to claim 2, characterized in that

Zs is a peptide moiety comprising the amino acid sequence

Asp Lys Lys Arg Glu Glu Ala Pro Ser Leu Arg Pro Ala Pro Pro Ile Ser Gly Gly Gly Tyr Arg
Z, is a histidine moiety,

Arg is an arginine moiety,

Z3 is a proline moiety, and

Z41s a leucine moiety.
6. The use according to claim 2, characterized in that

Zs is a peptide moiety comprising the amino acid sequence

Glu Arg His Gln Ser Ala Cys Lys Asp Ser Asp Trp Pro Phe Cys Ser Asp Glu Asp Trp Asn
Tyr Lys

7, 1s a proline moiety,
Arg is an arginine moiety,
Z3 is a valine moiety, and

Z41s a valine moiety.

7. The use of a peptide which exhibits the N-terminal sequence




<arginine noiety, in particular conprising from2 to 30 am no acids, which
pepti de has the biological property of matching the inducible VE-cadherin
binding notif on the B(3-chain (i.e. BR15 -42) of human fibrin, for the
preparation of a pharmaceutical preparation for the treatnent of shock. 2.
- The use according to claiml1, characterqéed in that the peptide exhibits
the general Formula Il RL 0 /NCH2-CZ1-Arg-Z3-2Z4 Z5 (I1) R2 wherein
Z1 denotes a histidine or proline noiety, Arg denotes an arginine noiety,
Z3 denotes a proline or valine noiety, Z4 denotes a |eucine or valine
noi ety, Z5 denotes a peptide noiety or a protein nmoiety in particular

conpri sing frcmnyzH@ox g@ramenmspapysdﬁy@m;},aml@m@ma -PRRBEL Ve e aRPrsiAg from 1
to 10, in part r %gla_ ﬁ' ?on atons or an organic or inorganic
base noiety. IE lggg e 4l 3’ ¥ €f%im2, characterized in that 75
is a peptide nDiety derlved fromthe Aal pha- chaln of the fibrin. 4. The
e, acoor ARk AELRL Mo BORLARLEELPSphAnhBhe FRLAVESIIIR MRUSLY,

2, char adtl@trf aretdie Bff-etaen (1.e7BPiss2 ) ffwpmandebrip ifetthe prenpration aga ph@’rrs@m\rtts:ahm d

sequence AR oY heA¥ il oEstbcRl @ Pro Ser Leu Arg Pro Ala Pro Pro Ile
Ser Ay y Gy Tyr Arg ZI is a histidine noiety, Arg is an arginine

noiety, Z3 is a proline noiety, and Z4 is a leucine noiety. 6. The use
according to claim2, characterized in that

8.  The use according to claim 7, characterized in that the 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.

9.  The use according to any of claims 1 to 8, wherein shock is associated with one or
more from the group comprising bacterial toxins, disseminated intravascular coagulopathy,
necrotizing fasciitis, haemorrhagic shock following viral infection, in particular caused by
filovirus, arenaviridae, bunyaviridae, flavivirus, dengue, acute hemorrhagic respiratory
failure caused by infectious agents or autoimmune diseases, organ failure after organ injury,
in particular myocardial infarction, vascular surgery, clamping of organs, haemorrhagic
shock, lung infarction, liver infarction, gut infarction, surgical procedures and stroke, and

organ dysfunction of grafted organs.




- Z5 1s a peptide noiety conprising the am no acid sequence Gu Arg Hs An
Ser Ala Cys Lys Asp Ser Asp Trp Pro Phe Cys Ser Asp Qu Asp Trp Asn Tyr
Lys Z1 iswgzgggdoh&g noiety, Arg is an arginine noiety, Z3 is a valine

- noiety, an 4Ts a valine moiety. 7. The use of a peptR(IATINZOP028Ni bits
~the N-term nal sequence 17

A y-Hi s- Arg- Pro- Leu- Asp-Lys-Lys-Arg-3 u-d u- Al a- Pro- Ser - Leu- Arg-Pro-Al  a-
-Pro-Pro-Pro-lle-S er-@y-Ay-Ay-Tyr-Arg which peptide has the biol ogica
property of matching the inducible VE-cadherin binding notif on the
B(3-chain (i.e. B(315_42) of human fibrin, for the preparation of a

phar maceuti cal preparation for the treatnment of shock. 8. The use
according to claim7, characterized in that the peptide is

G y- Hi s- Arg- Pro- Leu- Asp-Lys-Lys-Arg-G u-d u-Al a-Pro-S er-Leu-Arg-Pro-Al a-

» -Pro-Pro-Pro-11 e- Ser-Gy-GQy-Ay-Tyr-Arg. 9. The use according to any of

claims 1 to 8, wherein sgock is assd@i ated with one or nore fromthe group
conpri sing bacterial toxi A di_sseni lhat ed i ntravascul ar magul opat hy,
necrotizing fasciitis, hae}%r‘r‘ i ¢ Ghodk—tdd owi ng viral “infection, in
particul ar caused by fiRavirus, arenaviridae, bunyaviridae, flavivirus,
dengue, acute henorrhagic respiratory failure caused by infectious agents

or autoi mmune di seases, organ failure after organ injury, in particular
myocardi al infarction, vascul ar surgery, clanping of organs, haenorrhagic
shock, lung infarction, liver infarction, gut infarction, surgical

procedures and stroke, and organ dysfunction of grafted organs. WO
2006/ 000007 PCT/ AT2005/000228 R1 0 N-CI-12 -1 -.Z -Z2 (1) R2




