TI TLE OF THE | NVENTI ON TREATMENT OF TRAUVA- HEMORRHAGE W TH SHORT
OLI GOPEPTI DES 5TECHNI CAL FI ELD [ 0001) The invention rel ates
generally to biotechnol ogy and nedi ci ne. BACKGROUND 10 Injury is the
fifth | eading cause of death worldwi de and will becone the second

| eadi ng cause by 2020. It i r 1 dj ause of death in
i ndi viduals aged 5 to 45 ye?@LWEmﬂﬁg{ﬁsel f-inflicted

injury, inter per’PREA*TMENFOWTiQAFMA@IEM@RRHAGEWTHI SHEeWwT nj ury,

falls, burns, 15 and environnental di-sasters all contribute their
share. Primary prevention is théObHSOPEREHESe way to limt injury.
The i nmportance of education, engineering controls, and the rule of

|l aw in prevention of injury cannot be overenphasi zed. Al nost as many
i ndi vidual s die of vehicular i MMECHNICAOWIEI® in the U S., but
Egypt has 20 one-quarter the popul ati on and one-tenth the nunber of
vehi cl es. Never t[A@01¢s<The hinvenfioni rglades | generpBy iter bisterhawlagyr iand
are preventabl.e. Secondary prevention, the application of acute care
to prevent I&&%ﬁpeand disability follow.ng injury, is also highly
effective. The cost of trauma care is |low per quality-adjusted life
year saved conpared with treatnents in 25 other comon di sease
categories suich as cardi ovascul FACKGRLYNIYt r oke, or cancer
intervelrbti onal therapy. This care is best provided in regional
centers.” The largest Level 1 trauma centers typically see nore than
5000 direct adm ssions each year and are staffed around the clock
Wit h traume§uFoRahs fiffle Wading soRsof dehtihapeldivitls andailteeamelthgi st s,
and a conplete 30 array of suggor‘t staff. The work of the%% c%nters
in patient segped lopsing gause by 2020. It is already the leading cause of death in

individuals aged 5 to 45 years. Vehicular injury, self-inflicted injury,

N .;} N . l‘f.,,‘ T A ] . . .
interpersonal violence (including war), work-related injury, falls, burns,

15 and environmental disasters all contribute their share.

Primary prevention is the most effective way to limit injury. The

importance of education, engineering controls, and the rule of law in

prevention of injury cannot be oi(e;'emphasi.zed. Almost as many

individuals die of vehicular injury in Egypt as in the U.S., but Egypt has
20  one-quarter the population and one-tenth the number of vehicles.

Nevertheless, the majority of injiries in both countries are preventable.

Secondary prevention, the applicatioh of acute care to prevent death and
disability following injury, is also highly effective. The cost of t;'auma care
is low per quality-adjusted life year saved compared with treatments in
25 other common disease cate,é‘lo'i*iéé, snch as cardiovascular illness, stroke, or
cancer interventional therapy. This care is best provided in regional
centers. The largest Level 1 trauma centers typically see more than 5000
direct admissions each year and are staffed around the clock with trauma
SUrgeons, neurosurgeons, orthopédists, anesthesiologists, and a complete

30  array of support staff. The work 6f these centers in patient care, medical



education, and devel opi ng new know edge is driving an international
revolution in the quality of injury care. Every year, 1 in 7
Anericans is significantly injured. Two-thirds of those, or 1 person
in 10 of the U S. popul ation, seek.nedical care for that injury, 5
and 1 out of every 100 Anericans is admtted to a hospital for injury
care each yasarcatispoand developipgmew knomledgnisduwime ancinteratianalr y  or
1 out of evary: qn%riy%mgbf#gﬁ%;yﬁg_ bl ood products in the course
ndi viduat

of injury carel.u Elese I recerve 10%to 15% of all of the
bl ood transfused in the U S. 10 : - -+ [0002] Severe henorrhage and
henor r hagi Evd196kas! Birt P NREriaisSe Sigfificatly thjtyed Mivovthiitdd oft those)
critically ill patients in intensive care. Patients in_shock have
*pai red macrol pexsen in dPsfithe -8t Pervlation.aserkunedicalagee fadhat IHYEYr ed

spl anchni c pe i I i i . @e% t of
mul ti pl g or%hd;l{ gétsgﬂ%cetr?ﬁ)og@mmﬁgg?%é %%dé%l?téer Og&c%%rp?%?f r aﬁ'!sulg’g%%tg ion
fromthe guachR@anCAboidll iewdry a0 pexiaes hdingided i iapumt or § omastade.

Decr eased spl anchni c perfusion alsg |leads to the | ow bl oqd .sui;)%g%/e to

the downst revary dP@RAsmericans. reseives bigogaprodpetsdn e courng fd tpiar
dysfunctio F , o ‘Ol ) SRR afabldisn @hd er
20 shock. 21‘0}6%\’(? ui@g?é.’)‘gags g%%p‘fée%gég %}%nr gpﬂg%cﬁsyeara In St he U.S.,
and 93, 000 ©¥jS.t hose fatalities involve physical trauma. Half of these
individuals die before they reach the hospital. Anong those who reach
the hospital alive 25 and who will die during that hospital

adm ssildn, 80% die*within the first 24 hours after adm ssion. The
nost frequent Cayep t | &S AR R Brib 'WHOBE deClbinBion N
t he hospital arg pr f%eﬁg?%eﬂt}rng(?rgglg% injury aﬁﬁifgrllcon_trol I go! )
henor r hage. caugentof ahosfidite nad hageality &n critidatizl ilhppbientofn tintansive

care. In the field, bandages,, di.rect pressure, and.tourniguets. .

control supéEe p#éfle’&??dlréﬁg?@fn%e_ﬁéﬁ‘ﬂgﬁ”ﬁfg&@r?h apﬁemﬁggﬁﬁ?lglﬁ?mn m

di agnostic ‘}msnﬂsﬁﬂéjbﬁﬁg'lﬁ?éai@@y LabhRR Ferfeyoh iayaRindimportant
0

identification of nost er sites of bleeding. 5 However,
i dent i fiscatiobnimthe deeslopmentjofimyultipds orgsn dysfapetion owing feeahaneed

control of henorrhage. .Injuries suych as de [ i.C rati d
Dol o v acieuAl Srslerii: EBA Jhe, Al HERL PRGBS of 3L Fababasar
frequently keQuihetdRedasBitle. aMBcrRbA @blaichhiepeifagionsalebleadieth th y

slowy. These injuries can result in extensive and prol onged ﬁ%éaedi ng
even in t helohoblopd suppk0 tghe dowastean exgengssuglypp die diyefr LERERE &0

injury are determined hy the patterns ot injury 1the SBeedBhre aft

t ransport tlbep:ﬁ?}c@yggpn% %‘1\%&%@ ?@%’3‘,’3’@?&% #fbl %ﬁ;/l lttcl)?ﬁ r e‘gour‘?:lesmast11 the
surgi cajg cesfRk, At the University of ‘Maryland R Adans Cow ey Shock
Trauma Center in Baltinmore in cal endar year 2000, 91% of 5649

patients admtted directly fromthe scene 15 of injury received no
bl ood products. About two-thirds of the remainder, 332 patients,

received 10 81];.1: {596%6)(5 ngplg %llelz St i&jﬁ%?séacgryela? I thm},/ &hd 9?5,5%’0 of

those fatalities involve Iphysical ‘trauma. Half of these individuals die

before they reach the hospital. Among those who reach the hosﬁital alive
25  and who will die during that hospit4] admission, 80% die within the first

24 hours after admission, The most frequent causes of death of patients

who die in the field or in the hospital are profound neurologic injury and

uncontrolled hemorrhage.



of the RBCs administered were given to the 146 patients who received
nore than 10 U and 50% of all the RBCs used were adm nistered to 68
patients, who received nore than 20 U of RBCs each. Thus, a select
group 20 of traumm patients receive transfusion, and it is at these
pati ents who are changi ng our thinking about bl ood use and
resuscitati meta@icbfthwmrdgage s epvicalospeiorh trmumajcave dnithe fiedd,

di rect ed. iteria decisive for tdaﬁ) deciston to,resu i.tatedaor
; re

transfuse &1 R BERE R B L FERECEs SR SHRRB T AR
di ver se ancxaaRiteheniorSieagdb Ih Che BXIRAICdBpnbiE@im£Eng apfibRagRaENt  Of

Bl eedi ng Fol | owi ng Ivaﬂgor Trauma: a European Guideline,' Posted,
04/ 02/ 2007 expinratior alloyathe rapid identificationef musfethsr sites@d dlegdingcques

St el - S Ry ESHSideRLRARGR RREE i SR, arwRl Sl EIdRT
Ozi er; LouiggnhiolldfEem3trAgt NijuBSehishdizas deanhépitislavbne R, ankdopdlvic

Rossaint, http://ww. nmedscape. conl viewarticl e/ 554058 1 and on).
however, atfractueqsvaith digmpion;af the palvas wenpusidewes fragre M replire

resuscitat . 1yl aﬂ:g: ] .

pl atel ets }ra%%g%gﬁgfggggcgi gﬁﬁl&e S q%b%@%éwmﬁ %unes can
[0003] Her aesulttin deterisivenend\pedlbwege disloedingtevahin thehospicalt

ol i gopepti des has any effect on dekterious imune functianal
paraneters after trauma-henprrhage. 10D scl osed herein are_net hods

and asdfci dasterngod blopd usedatlowinatraypjadisinpayre detormingd byddR as a
PSSR, 9R0AH G RSB 16 g M 0 b
admi ni st er iavgilability o€ restjrest ati theasurgidhLedrityr.dit the University of
Maryland R. Adams Cowléy Shock Trauma Center in Baltimore in
calendar year 2000, 91% of 5649 patients admitted directly from the scene
15  of injury received no blood products. About two-thirds of the remainder,
332 patients, received 10 U. pf_ re,'c‘:ll }1-)100& cells (RBCs) or less. However, 75%
of the RBCs administered Wwere ig‘gi'x:r}éﬁto'the 146 patients who received
more than 10 U and 50% of all the RBCs used were administered to 68
patients, who received more than 20 U of RBCs each. ‘Thus, a select group
20 of trauma patients receive transfusion, and it is at these patients who are

changing our thinking aboilt]blob’d.'use and resuscitation and towards

treatment of whom this inventi?n, is directed.
: A KR TR D

Criteria decisive for the decision to resuscitate or transfuse a patient

suspected to undergo trailmg—hefiﬁorr'hage are diverse and complex, (see
25  for example Critical Care, .M;anagemént of Bleeding Following Major

Trauma: a European Guideline, Posted 04/02/2007, Donat R. Spahn;

Vladimir Cerny; Timothy dJ. Coats; Jacques Duranteau;-Enrique

Fernandez-Mondéjar; Gibva_.hn’i ch‘dml, Philip F. Stahel; Beverley J.

Hunt; Radko Komadiha; Edmund :ﬁéﬁgebauér; Yves Ozier; Louis Riddez;
30  Arthur Schultz; Jean-Louis Vincent; Rolf Rossaint,

http://www.medscape.com/viewarticle/5654058 1 and on)




pharmaceutically acceptabl e mannei, a short oligopeptide such as AQGV
15 and/or LQGV. Therewith the invention provides a nethod of treating
a subj ect experiencing henorrhagi c shock, said nethod conpri sing
treating that subject with a short oligopeptide, preferably

conpri sing dlagn03|ng the subject to determnm ne whether or not_ the

subj ect is bsewéwrene my sRek@inr Hagmenkhiscls deaidedi whetben (apdchow sto

oot hag, CeSHSAKRE, RFORARG Sl Phelindt it R EUPBILBIE Mitetts or

pharnaceut|@ﬁbf§k@dpﬁﬁhﬁhie salt or ester of the oligopeptide, said
ol i gopeptide constituting a neans for treating henorrhagi c shock in
the subject. Therewith the inventidn provides a nethod for treating a
subj ect suffering fromor believed to be suffering 25 from

trauma- henorrhage, nore in particular henorrhagi ¢ shock, said nethod
conprising providi ng t he SSIGMAMARN OF BHE/II®NMENGHON sol at ed or
synthetic peptide uncti onal.  anal ogue_or. derivative there

ol lor than 30 300 iR | Weaateaying g whethare asdgeipigt aswsf?fgcfhe

testing at J1fA8kptides has any effect on eleletenous immune functional parameters

after trauma-hemorrhage.” - [

10 Disclosed herein are methods and associate means for treating a
subject (e.g., a mammal such as a human), experiencing, diagnosed as
experiencing, or thought to be at risk for experiencing hemorrhagic shock.
Such methods include adm1mster1ng, to the subject in a med_lca]ly or
pharmaceutically acceptable manner a short ohgopeptlde such as AQGV

15 and/or LQGV. Therewith the 1nvent1on provides a method of treating a
subject experiencing hemorrhagic shock, said method comprising treating
that sul)ject with a short oligolpeptitle; nreferabl_y comprising diagnosing
the subject to determine whether or not the subject is experiencing
hemorrhagic shock, and, if the subject is determined to be experiencing or

20 at risk for experiencing hemerrl}a%m shock adm1mster1ng to the subject an
oligopeptide or pharmaceutically: acceptable salt or ester of the
oligopeptide, said oligopeptide censtltuting a means for treating
hemorrhagic shock in the subje.ct. Therewith the invention provldes a
method for treating a subject suffering from or belleved to be -_suffering

25 from trauma-hemoxrhage, more 1n particular hemorrhagic shock said
method comprising prov1dmg the sub]ect with at least -one isolated or
synthetic peptide, or functmnal analogue or derivative thereof, of smaller
than 30 amino acids, said pept1de preferably identified by testing at least
one isolated or synthetlc peptlde of smaller than 30 amino acids in an

30 expernnental animal model of trauma-hemorrhage and demonstrating

that administration of said testpeptide after induction of trauma-

hemorrhage reduces the plasma level of at least one pro-inflammatory



one isolated or synthetic peptide of smaller than 30 amno acids in
an 30 experinental animal nodel of trauma-henorrhage and
denonstrating that adm nistration of said testpeptide after inducti.on
of trauma- henorrhage reduces the plasnma | evel of, at | east one

pro-infl . t oki - '
D b B Qb e TR PR N B R S 20 R St
with an ani {pfebd] €6t efhuRa HetbFeh RIOFRBAJRodpated afiflot aBe@Rimal

provided with a testpeptide. It is preferred that said peptide or
t est pept i desulbgected| tetravma-lem@rhagndhati biss nebr begn afevided wHeh a s

|l er than 7 ami i d : i i d.. i
e e L R L R B R
ani no agj dsjp ERSihoPARHLT mefk Yhefkeiod Baitdispanhallée tkansi aiinefacidsarfono

acids.In a preferred enbodi nent, said peptide consists of AQGV, L
or LAGV. Trexammplat whierdinnbaitlueensiste of 2peptt geyng sa@@%om@r%\nr@@,r;?/

preferred ”évﬁééje“lﬁssa‘i&”%ﬁ& e %%ngﬁﬂss fof Oé]gto 5 amino acids, most preferred

wherein said peptide conéists of 4 amino acids.In a preferred embodiment,
said peptide consists of AQGYV, LQGV or LAGV, Treatment with mixtures

10  of peptides is also provided, preferred mixtures comprise at least one
peptide selected from the group qf A_QGV, LQGV or LAGV, and an other
peptide. A preferred other pepfide is selected from those capable of
reducing pro-inflammatory cytokine levels in an animal model of trauma-
hemorrhage or hémorrhagic shock, such as one provided herein. In a

15 preferred embodiment of the,_ invention said treatmeﬁt of trauma-
hemorrhage or hemorrhagic"shoé_i;‘ also comprises providing (resuscitating
or transfusing) said subject W1th bloqtd:br blood products such as red blood
cells (RBC’s), platelets, plasma, or combinations thereof.
The inventio:n also provides use of at least one isolated or synthetic

20 peptide, or funetional a;;éilo-g‘uel or de:i'ivl_ative thereof, of smaller than 30
amino acids for the production of a pharmaceutical composition for the
treatment of a subject suffering from or believed to be suffering from
trauma-hemorrhage or hem_orrh‘agic_ shock, said peptide preferably
identified by fes_ting at least or;é 1solated or synthetic peptide of smaller

25 than 30 amino acids in an ;axperiix;éntal animal modell- of trauma-
hemorrhage and demonstrating that administration of said testpeptide
after induction of trauma-hemorrhage reduces the plasma level of at least
one pro-inflammatory cytokine (for example TNFalfa or IL-6 as provided.

herein) in an animal subjected to trauma-hemorrhage when compared
. b Mo

30 with an animal subjected to traiﬁﬁia%ﬂeiﬁorrhage that has not been
provided with a testpeptide. It is preferred that said peptide or testpeptide

is smaller than 15 aminb:_acids,'x_:;ore pr_eferred that is smaller than 7



pepti de selected fromthe group of AQGY, LQGV or LAGVY, and an ot her
peptide. A preferred other peptide is selected fromthose capabl e of
reduci ng pro-inflanmmtory cytokine levels in an ani nal nodel of
trauma- henorrhage or henorrhagi ¢ shock, such as one provided herein.

| 15 f d. di t. of, the i ti | t t. of
{aums. herBRIAED Ion EHanP S eretn sk st OF fo & BERP aoid mgre

(resusci t atyeredd WhRRGhURidgdpEdd Ehiasidts 068 tWis s Ladaomédtood
products such as red bl ood celqs (RBC s), platelets, plasnma, or
conbi nat i onwefdreedewherdihsaihyeprtidoernsists of taninescidse [nf prefareedt one

| sol ated or ni.hetic.20 peptide, of functional analogue or
derivative ett?lsli? gent of gl%err&vlgéli;mflﬁghd ?Gag%eﬂ§°§téﬁa?af§‘rg‘“?¥¥2‘aﬁ? 8%t i on
of a phar megeifirised preHROS bdid @ibicet wifle blobaadk i WodactHWlichs red
suffering fromor believed to be suffering fromtrauma-henorrhage or

heror r hagi dlettbesils FBCshplnteless. mlasmaaet gombiagtions shensgl.t esti ng at
| east irs0l at ed t hetj g ti de.of: L. her, .2k . am
nords i ar Bk pBTPRERR ot tanPheiadio i G, X aEkis e kel &°

denonst r at i faechibed] aeilopis ok aldrbmtive Sirdof, €t neP i theafrodnctiod wéta on

of trauma-henorrhage reduces the plasma |evel of at | east one
pro-i nf | amihagmaceytienl eranpasition femthe tremtamenh obp qubiest fuflering frep

her ei n),4 n Lol ' Ot aunn- . 0
wth anChn Aty ER s By R Ao R R A R MR TR
provi ded wilkhstaorecisdlpesd oxleynthetic peptidé ef s@allehtitars 80 dnpieptacis inran
testpeptide is smaller than 15 am no acids, nor refeyred that s
smal | er t h¥PerimgRtab aa%mi,mf:‘é% 8 &ﬁ%\l@avh’é%ﬁrﬁag%i%l &ﬁﬁ%@fﬂ&*ngz

to 8 anino gk dSauiRiskrablod] Vr' SHidMBLEIeRIRR! 4rREPEABRARANIIS biatha 3
to 5 ami no acids, nost preferred wheréein said peptide consists of 4
am no aci dsherhorrhape efbducadtl&mpdpﬁmﬂgvﬁif oft hte leanteontd pro-guflammatory

treat ment of tr.auma- henor.r hage:al’
15 cytokinerg?l an anima gsubjaec%

& d! to ‘tra‘uma-hemorrhage when compared
with an animal subjected to trauma-hemorrhage that has not Been
provided with a testpeptide. It is preferred to test the testpeptide in a
method according to the! i__nvention wherein said ‘axln'mal subjected to
trauma-hemorrhage is also proﬁdéd with blood or blood products such as

20  red blood cells (RBC’s), platelé;t,s;_;;;i;ié;slﬁla, or combinations thereof. The
invention also provides selectiﬁg Isaid testpeptide capable of reducing the
desired pro-inﬂammatoryl cytokine lievells for use in the production of a
phz;trmaceutical compositio'rll,! ‘inr fﬁrfﬁcﬁlar wherein said pharmaceutical
composition is produced for the treatment of ‘a subject suffering from or

25  believed to be suffering from trauma-hemorrhage hemorrhag‘ic_shock.

[0004] In hemorrha}?,iq :_135_1110;c.l§. Fhfere is massive blood loss, which
cannot be compensated by the body without treatment. The primary
treatment of hemorrhagic shock is to control bleeding and reétore
intravascular volume to improve tissue perfusion. This treatment induces

30 an inflammatory response, Wl’_lich may culminﬁte into a severe
inflammatory response and ‘ﬁné:ljl‘y_ multiple organ dysfunction syndrome

(MODS) L. 2, 3], In addition, appifoxiifﬁ‘at‘e"ly' 40 % of patients develop sepsis
[ZEENRES R



5 conprises providing said subject with blood or blood products such
as red blood cells (RBC s), platelets, plasma, or conbinations
thereof. The invention also provides a Method for identifying a
peptide, or functional anal ogue or derivative thereof, for use in the
production of a r IFC i.C irdy | . O,

subj ect sufafse?‘irﬁgmrogfﬁr% ot %ﬁlﬁggg% [f{].o§%)eg1§&]n ft‘lglr?[ldn]%gﬁar& gﬁﬁ b Bgd&g

t r aur ma- herg@issagtd &ahpini &itigh1yell paigets dretind indeesive ehid agitalll over
synthetic peptide of smaller than 30 am no acids in an experinmental

ani mal noddbegtorld Fithamestadity atrs ol poReABR<t Plat i ng t hat

adni ni stration i es i depafter, Lndycti of X
t rauma- henorr hagéaoo'rggd&g“lées %%%Q%I ggﬂma ea\[/tgwo# géaﬂtoq]lrg%asc-'ltueonteo trauma
pr o- i nf Isamirin@drrhdge Cid ottixiacienisad dyi nimkrensbd eekprestion of adhesion
t rauma- henorr hage when_ conpared wth an_ani nmal subjecte

t r auma- henorelkagles: Fchnas Apfra _ a’b_r%‘@i‘%@ Wﬁcﬁ%'ism%e.anldt
I's preferred Loal.egh %ﬁﬁeéiﬁﬁt fﬁg) Lifie1 | C(Y GaNRNosh 3eGRoiid1%etdthERal

i nvention wherei'n said ani mal subjected to triauma-henorrhage Is also
provi ded widels kindobemrtotytesdFpribdrmbee, Sncieassd Myeledf provdlaaemlagory

(o ot ol obkEhSits RS eik bbb Ries i A &

desi reqgpr o; 4, Bf l*r%{)&?;fo%maﬁ/ﬁlglﬁr?ecyh%ﬁéép Suckd rk int R tRRGRIUSh R Of

a pharmaceutical conposition, 1h particular wherein said

phar maceut inmerosiofapos sipha (NBopdutedeikin Thelf nodtliet %3 13. Thegeect
suffering from.or 25 _believed to be suffering. fromtraung-henprr e
henor r hagi &%‘F%'Eﬁs. afoct orgatrbdg%gr&ﬁ?fﬁgﬁtﬁ?l} h%ﬁ??ﬁ% h'(i?(‘:lg fqﬁgr %ec@fi
massi ve bl qodohfSSsechhlighy CAlARIoRE SQEPensahadichxide BREhHmMiAdnon!

treatment. The primary treatnment _of~ henor rhagi c shock is to control
bl eedi ng arduketzienee, phitekvastivating fottone prestagigndins, tands gemplement

per fusion. TLhi at ment induces 30 an i.nfla i ch
may cuII%i na[%a'ehl?' n@g%éo‘ g‘i%?e?%uﬁeﬁfcﬁ%grﬁ%gﬁ?&? y?f&ésssb%%ét%%xbj %?(g‘%p?gal 44
mul tipl e orgamndysianet depostios hadatiédaaphtddintrdrasdnlar ledaguldtivh 61,
approximately 40 % of patients’-devel bp sepsis. as a_result of

t r auna- henofk (edle within Sepdiver,amgi pifer ealls. bag sy hepatogitegrand

death in cri.ticakly.i]l, pat S..an ' ' AT Ldrs el OMer
the world vﬁl?ﬂs%a?']teé}(ilofc};}&rl%lt%ggb?l%a%%%ﬁiegg@@%? j%lggﬁl%ﬁ[rgf(ggg?ér%he severe
i nf | ammat orprotiasiagiie £toii @y tokitdsaduming heterthiadiagitodksd!thar act eri sed by
i ncreased expression of adhesion nol.ecul es, such as intracell ul at

adhesi & noh efop ebalapceaRetrjecan yaseditaipey a8l |VasasRRSTRFoRD | BatttaIs
(VCAM 1), gsglgﬁg}ﬂﬁ@ ' @gqu?&hqmlﬁgllre'agéd %?éﬂfeﬁgil@ oBERAP BY WaSoconstrictors

Fur t her nor I 'NCr éase evels o PEO- {0t:l g tory cytokines are found
syst eni cal | guchasnepihaphyinknahgivtmsin ihgmdatitelintagst inen{l®xane Az, b

9]. The pro-inflammatory cytokines produc are i,n part{icul ar tunour
necrosis fataedrobgepres ’(‘W?\Fﬁeé’}‘?}ai“ﬁi éﬁ?‘%ﬂ%f’ﬁgﬂ“ﬂ@‘fﬁg‘gﬁ_ agq 24 PERSISy 1
12] . These Byl akiggedtistAorO 480 &Mlyeqbhibitdn Gl Ghedlihachlod tdul
al so indirectly through secondary- medi ators, such as nitric oxide,
t hr onb@ganegeripletkbtresicimase Ipltatleb etct ant thasplagchaist vessels and reduce
prostagl andf!hr(]efr’ p%?&s?o%m)rlagerren&'he reduced production of vasodilators or tlie
attenuated response of the splanchnic vessel to the vasodilators
(endothelial dysfunction) is ,"als!o_' l()PStnged after severe hemorrhagic shock.
Both of these factors contributé to the circulatory disturbance. In
30 addition, these effects induce intestinal hypoxia, reduce nutrient supply,

increase production of oxygen free radicals, and increase neutrophil



15 [13, TNF-a also causes the release of tissue-factor by endotheli al
cells leading to fibrin deposition'and disseni nated intravascul ar
coagul ation 05, 161. Cells within.the liver, mainly Kupffer cells, -
bUttﬁl so hepatocytes anf(:l si nusoi dal ~endot helial cells, are considered
as e, ml moBResss Rhgkhe 1 inGY tglsé il

henor r hagi c g%oc 171,720 Aﬁ’i%ﬁ%?%?@%%ﬁ%%ﬁyvlgggﬁﬁfgtagflgf%r?g
vasoconst r ithereby reailting nsinepdasad bacterpd tfanslenationncr eased “systenic

production of v constrictors such as epi nephrine, angiotensin.ll,
i endot hel i n, angaf%fo%ai?@t@ﬁ% b dEf %’ﬁggﬁegaf'% %ﬁg?‘?rré)ﬁt aafhe
model s of FI%S’&HEE%tiBﬁ”Bf rihR0Sy ABAhiS SR8k Am IRRS CropoRsRN With CiHRESpdiRic
only contribute to the increased total 25 peripheral resistance but

$|h so agﬁ oragehts aphimgriihheutrelsaigsthermitiviguefecytolsines peapeoiallon THEE -6
e reduce r.oduct i i | at o h

(he spl ancil CMREE SErEh e c S T IR Fe A0 GEREY AF o, BRDRERHERS
is .also Obﬁ@Fvoegr@J&c%foanz@w@@éﬂjsﬁmgr ¢hé&sa0hierafititic Aderthesest be

factors contrlbg e to the circulatory disturbance. In 30 addition,
these ef f ectdsninisteral i befost i thel dnpploxéfa hemarybeginushodnt tos spigye 2
I ncrease production o xygen~f ree radi cal apd i ne neulLt |
accunul ati & ?rqilfé‘g}cnﬁhf%. ?{lgla lﬁgﬁgf 2! n%éls S?nla %%%gégf] ga@éllﬂgg
and t hegebyr4 gl kdhsrihagh B6t8aS elhdPafek6, fhakapicansitneed iafer the onset

of severe trauma-hemorrhage and aiming at reducing the production of

pro-inflammatory cytokine are more relevant to prevent the events
leading to MODS. |

[0007] During plre_zlgnalncy,, the maternal immune system tolerates

15 the fetus by reducing the' cellmedlatetll immune response while retaining

normal humoral immunity [20. .Also, clinical symptoms of cell-mediated

autoimmune diseases regress in many patients during pregnancy 2. The

hormone human chorionic gonadotrapin (hCG) is mainly secreted by

) ;)LJ.' W

placental syncytiocytotrop];&bblasts-&uring pregnancy and has been shown
20 to be immunoregulatory.i2l 22 28 The B-subunit of hCG is degraded by
specific proteolytié enzymes (24, This can lead to the release of several
oligopeptides consisting of four to.seven amino acids which, because of
their role in regulation of ﬁl}ysiological processes, are considered
regulatory 25, We success'fu]lyq éé?(“jﬁ}s{;r‘qted that synthetic oligopeﬁtides
25 can inhibit the acute inflammatory response, disease severity, and
mortality in high-dose Hpopolysacdhflride induced systemic inflammatory
response syndrome l%].'ﬂ ernSidé'rihg these powerful regulating effects of
synthetic oligopeptides on inﬂammétion, we hypothesized that the
administration of such regulatory oligopeptides after severe trauma-

30  hemorrhage could inhibit the massive inflammatory response, associated

with this condition. To this eﬁaﬁ_‘“’:#&é.used LQGYV, which is part of the



[ 0006] The | ast decade, researchers have focused on the nodul ati on of
the systemc inflamatory responses with therapeutic 5 agents ai m ng
at neutralizing the activity of cytokines, especiallty TNF-a [18].
Q her researchers used, therapeutic agents aimng at the inhibition

of TNF-a p;&ﬁ%ﬁ%&?@a&%ﬁe 0 c}’ﬁg Bo 938t NES? HEE! %HS%JOC af’agﬁﬂé S

nust be adni ore set of hendrrhagic shock to achieve
a t her apeut iepladehesiit fakGints GraelyyAQGV and $L.AGVIDSt i npossible in a

clinical 10 trauma-henporrhage setti.ng::;.Therefore, the ies initiated
after the onset 9f08evky dhis Htndy nwaoiemaneraied téﬁ‘?n!}ﬂéa&{’ 3@&8@.%@5

t he productj f ry. .Cytoki: r ' I ts
prevent t nela0Ng aBp AT EREE o SHIBELDR B FerlbinBal SUER! b Bute.
mat er nals i ngignficayslyeraduebd ENEg. 1hdtie6 fpdasma Hyveledwhidlgis hssociated

cel | -medi at ed_i nmune _r esponsé Whi-| e ‘et ai ni ng nornal. hunoral. i nity
[20]. Al so, Withi radiepd sSUNB e sdotl-Een &r%&%wpadeﬁlwﬁglegﬂlw?@gs
regress in : t.hent i qPQG c
chorionic g{)ﬁﬁg%% ?o%%ﬁ ?%’ ?%Q@ng?n y g@%ﬁ?éﬂi %gﬁmﬁ %&%@mﬁ al
Eyncyt i ocytipdriedieilokfastss odusiysigniic egifbnamasiod, hiderélse nreshcing 20z4

e i mmunoregul atory. [21, 22, 231. The B-spybunit of 13.CG i egr aded
by specifi cl%?ﬁtﬂ@’é{%@[ﬂ@new ?[Siﬁﬂlﬁteﬁhﬁ’gﬁéﬁﬁeqeé%ﬁdn?%h?ﬁ’@ s?ngp ase of
sever al 1(9' i gopepti des consisting of '_'f,o‘ur ‘t o seven ani no aci ds which,
because of their role in regulation of physiological processes, are
consi dered regul at ory BREEF MESERIEFEONWOF\THEDRAWINGT t hat

synthet i ol | g0pggly depy 25 eang HLBL Lt N8 S5 Eod! LT i o
administration peptide A, Bor C lil’ll the peptide groups).
[0010] FIG. 2: Mean Arferial Pressure in sham, shock, and
15 Peptide A, Band C experiment;s"_,'rw_ .].I:'::.:_ . s
[0011] FIG. 3: Hematocrit in (from left to right) sham, shock, and
Peptide A, Band C expe.r,iment‘s.‘ ’ |
[0012] FIG. 4 Leukocytes‘ during sham, trauma-hemorrhage, pep
A, B and C experiments. | )
20 [0013] ¥IG. 5: Macrophages (MO) and granulocytes (GR) in (from
left to right) sham, trauma-hgmgr_rh‘_agic shock, and Peptide A, B and C

experiments. s

[0014] FIG. 6: Arterial ‘blood flow in (from left to right) sham,
shock, and Peptide A, B and C experiments.

25 [0015] FIG. 7. Hemorrhagic shock model. A) Schematic
representation of the experimental design. B) The measured mmlg was
recalculated in percentages li;i)':* 'standardize the experiment and to
compensate for animal différex‘%lc:;e_é.‘;-_.é)_"‘ Percentage of leukocytes in blood
during various time points of the experiment. |

30 [0016] FIG. 8. TNE'F’-"IPI.?SF@ levels in different experimental
groups determined at 15 minutes before and 30, 60, 90, 120, 150 and 180



nortality in high-dose |ipopolysaccharide induced systenic

I nfl ammat ory response syndronme [26]. Considering these powerful

regul ating effects of synthetic oligopeptides on inflanmtion, we
hypot hesi zed that the adm nistration of. such regul atory ol igopeptides

afte t - 30 .h h | h
O ke e ekt o hemershaeat et 15, Bssh B 8%, v
we used LQGY /ﬁ@eﬁg&ﬁ RAhEOTA LArev ”Eziiéh ﬁ%ﬂﬁfﬂe@&@saﬂ% L9ORni

t he 8-subuni and tvvo al ani ne repl ace ariants, name y
AQGV and LAGV. [[@0Dg] FIGii $L-§ipldym‘ddeve1dennhﬂfmat leapa'm:ieatall_mrps

Al d LAGV, ad d
A rate. 5 detgnpirechat izt da0caRt HRRIRIHIGS PECE | onsih Of SRBTIhART ch
|5 assod] at oL D ETEIV] @/Ag@ %rHBﬁEAGm To8N Elgtré N

the liver. I's Tndicates tha ave therapeutic
pot enti al V\tdplireieenefonelaauhmﬁifects on system c inflammtion, thereby

rh:(rtlnl;(r:lr Rgg?gggﬂolcnt I r | %‘Y f unct anscrlpt (ievels fgrsi?%ﬁtﬁ‘ed i%tli r&)
ICAM-1 in the liver, 180 minutes after the onset of hemorrhaglc shock.
Data expressed are correlated ’co GAPDH expression. [1 Sham, O HS, V

10 HS/LQGV, ¢ HS/AQGV, & HS/LAGYV. Each figure represents one animal

DETAILED DESCRIPTION OF THE INVENTION

[0019] U.S. Patent 5,380,668 to Herron (Jan. 10, 1995), the

contents of the entirety of whieh are incorporated by this reference,

15 discloses, among other things, various compounds having the antigenic

binding activity of hCG. Herron ;fnrther discloses means and methods for
making oligopeptides | | -

[0020] The compounds accordmg to the general formula may be

prepared in a manner conventmnal for such compounds. To that end,

20  suitably N alpha protected (and side-chain protected if reactive side-

chains are present) amlno acid. der1vat1ves or peptides are activated and

coupled to suitably carboxyl protected amino acid or peptide derivatives

either in solution or on a solid support Protection of the alpha-amino

functions generally takes place by urethane functions such as the acid-

25 labile tert1ary-butyloxycarbony1 group ("Boc") benzyloxycarbonyl ("Z")

group and substituted analogs or the base-labile 9-fluoremyl-

methyloxycarbonyl ("Fmoc") group. The Z group can also be removed by

catalytic hydrogenation. Other suitable protecting groups include the Nps,

Bmv, Bpoc, Aloc, MSC, etc. A good overview of amino protecting groups is

30 given in The peptides, Analzsm, Sznthesm, Biology, Vol. 3 E. Gross and J.

Tl

Meienhofer, eds. (Academlc Press New York, 1981). Protection of carboxyl

groups can take place by ester formation, for example, base-labile esters

10



10 BRI EF DESCRI PTI ON OF THE DRAW NGS [0009] FIG 1: Henorrhagic Shock
nodel (HS)= tinme of adm nistration peptide A, Bor Cin the peptide
groups) . [0010] FIG 2: Mean Arterial Pressure in sham
shock, and 15 Peptide A, B and C experinents. [0011] FIG 3

Hematocrit jn (fromleft to right) .sham k, and Peptide A, . B

tC ex peX|h mentike wmethyl or F@E’i’ZFC%i leff et@ﬁi@@fﬁ E%r%gg}lﬂﬁ O‘ls h%}hsutute
rauma- he é?élm

U oL R RO PriTplitn of Bghiohiin Tubticho fike
t r auma- henothdsagifclysirec knd agldtBapt onleasparth annﬂ eamxpkeipiecd sising the
[ 0014] FlGP‘g Arterial bl ood ow i.n eft to fl) prp
shock, and 5?1?18%13154?1‘3 HRYPE fB@PPlﬂﬁnPé t Itéf’%g not always
7. Hermorrd efqgﬁihﬂcw ggg n&)aﬁsanﬁrag{d ﬁnfd%%l%sg%hﬁé 2R tRke bnﬁze using

experi mant e nmeasur e was recal culated in
per cent ageSatxmra%amdamdgmﬂ:stmeheaqoﬂnoseeahescalhddtm ’Ebe’rﬁ’ensldea Avalysis,

Vari ous. 11 nSVRUHAES BUPIOERe Ly Ban Re 2ragtogis Chpitgy. b flae
pr: ﬁﬁtm:s' eV gglr@esvg ngag&aw 1bf 33 %%rw %og% URke dé%ﬁfﬁbm? BR6tcated Brmino
~ acids or peptldes can take place by the azide, mixed anhydride, active
10  ester, or carbodiimide method especially with the addition of catalytic and
racemization-suppressing cbmf)oﬁnds like 1-N--N-hydroxybenzotriazole,
N-hydroxysuccinimide, 3-hydroky-4-oxo-3,4—djhydro-1,2,3,-benz0tria7zine,
N-hydroxy-5 norbornene-2,3-dicar-boxyimide. Also the anhydrides of
phosphorus based acids can be used See e.g., The Peptides, Analysis,
15  Synthesis, Biology, supra and Pure a_nd Apphed Chemistry, 59(3) 331 344

(1987). :
[0021] It is also possible to prepare the compounds by the solid
phase method of Merrifield. leferent solid supports and different
strategies are known, see, e.g., Barany and Merrifield in The Peptides,
20 Analysis, Synthesis, Blology, Vol 2 E Gross and J. Meienhofer, eds.
(Acad. Press, New York, 1980), Knelb Cordonier and Mullen Int. J.
Peptide Protein Res., 30 705-739 (1987) and Fields and Noble Int. J.
Peptlde Protein Res., 35 161 214 (1990) The synthesis of compounds in
which a peptide bond is replaced by an isostere, can, in general, be
25 performed using the previously Vdescribecl protecting groups and activation
procedures. Procedures to synthesize the modified isosteres are described
in the literature, for insta:;c_é, for the --CHz-NH-- isostere and for the --CO-

-CHz -- isostere. | T |

[0022] Removal of the protecting groups, and, in the case of solid
30 phase peptide synthesis the cleavage from the solid support, can take
place in different ways, dependmg on the nature of those protecting

groups and the type of linker to the solld support. Usually deprotection

11



m nutes after the onset of henorrhagic shock. El Sham O HS, V

HSI LQGV, 0 HS/ AQGV, A HS/LAGV. Each figure represents one aninal.

[0017] FIG 9. IL-6 plasma levels in different experinmental groups

getﬁrmkned at 120, 150 and 180 m nutes after the onset of henorrhagic
shock 0 Sham HS/ A HS/ LAGV.,. Each fi gugke

represents a‘ﬁ?‘f?ﬁ‘l‘né{ar aculﬁg[%\éﬁig}onﬁlaé ’f’()theﬁ’rfﬁ%’&?% ?thscf"g?fég%g ‘g‘?e’ A)

TNF-a, B) |}%6 @30néd 3l EAMA 9108 th@etiby 8h, THSPepli Ml £8aBEIsE SyhtHesis,

onset of hem)rrhag| c shock. Data expressed are correlated to GAPDH
expr essi on. Bidloghanpr® HS, V 10 HS/LQGY, 0 HS/ AQGV, A 118/ LAGV. Each

[0015] U'S, par o024 B0o0es RO RERIRG Tt deriipbim ot RRABA ol

of the entigithedit oReh R ouhdey | ﬂﬁr@i&rﬁﬁvebyeet i, fpfmrmmha The
di scl oses, annng ot her thlng var i ous: conpounds haV|ng t he antigenic
€ ¥

bi ndi ng act Peptd ﬁ)fAn@iXSISI-le wihesiss t Bislomy, s¥plosSs SreHAeniiendreandods

for maki ng 0 a:ccording to the
gener al forﬁtﬁl%%ﬁg %goégé ﬁgwcfég%eggg v‘ent ional for such
conpounds. To t h@bzqndmﬂaeugulﬁoaﬁbw Nofldpsiaaiple ofreat £6l ecamtnizi plEint éi n

protected if reactive side- chains are present % am no, aci d
deri vat i vesview, pepigerspsidese agearing éﬂ éﬁ%ﬂ Hyes ’86 FB“@Ul%l%Ilgﬁ made

Car oyl br RSAEY 30 AoAHifatl PRA! eudal: WY SReBbid Shvbive  the

solutio I d sup Ign of a-amn
functions gpf@faahtmnt(ﬁ'kﬂﬁe ﬁbae&ﬂ bhgupeqitmehémnﬁﬁ)yomasslaﬂ ePpresm|ng

aci d- recombinant polynucleotide sequence ‘that codes for one or more of the
oligopeptides in question in a sultable microorganism as host. Generally
the process involves mtroducn';g into a cloning vehicle (eg., a plasmld

15 phage DNA, or other DNA sequence able to replicate in a host cell) a DNA
sequence coding for the particular oligopeptide or oligopeptides,
introducing the cloning vehlcle mto a suitable eucaryotlc or prokaryotm
host cell and culturing the host ce]l thus transformed. When a eucaryotic
host cell is used, the compound may include a glycoprotein portion.

20 [0025] As used herei.n; a "functional analogue” or "derivative" of a
peptide includes an amino acid_sleqluence, or other sequence monomers,
which has been altered such that éhe functional properties of the sequence
are essentially the same in kin,cll,' _I‘lcjjis;r;:gacessarily in amount. An analogue
or derivative can be providezl'-i-n'ih;iia'n.y ways, for instance, through

25 "conservative amino acid, substitution." Also peptidomimetic compounds
can be designed that ﬁinctioﬁélly or structurally resemble the original
peptide taken as the starting pbint but that are for example composed of
non-naturally occurrihg amino acids or polyamides. With "conservative
amino acid substitution," one amino acid residue is substituted with

30 another residue with genera]ly smnlar properties (size, hydrophobicity),
such that the overall functlonmg is likely not to be seriously affected.

However, it is often much more desirable to improve a specific function. A

12



25 labile tertiary-butyl oxycarbonyl group ("Boc"), benzyl oxycarbonyl
("Z") group and substituted anal ogs or the base-labile 9-fluorenyl-
nmet hyl oxycar bonyl ("Fnoc") group. The Z group can al so be renoved by
catal ytic hydrogenation. Qher suitable protecting groups include the

Nps, Bmv, BpeGyatih®eanMito belfroviied R RWITOT coLagt i
groups is 30 glw\ilen ‘n The pepltgﬁo‘ées? na? iSi S, Syﬁtlﬁgﬂ‘% Oleggi;/ oRe

Vol . 3K G odesizetiptoperty ubemenmmeacldeadeaue(lma‘demen,ﬁpewtambv@one

1981). Protecti f b I b
Formation. Poraixafsre gRdter HiteEmeil rof Fofelicau/nsy; T, fhese
acid | abi | enRIh6ds$ miak Hﬂ‘fe&*en@%bﬁtld@é’ 1ar§ Uééi{ekatéﬂed)asb§w|aneﬁt1gi1falor

hydr ogenol ytically. Protection of side-‘chain functions like .
those of5| ysimuao awitl @Bquezmecbefr caglpapnizining o wbstitaken wiateleast nge

;P\?\as fs oreme nh:{n%] ee%l re31 Ot aGI%hImO Q ﬁc résu'h?e m%P %1t%|e£ rhou%blg(?etd by

alanine (Ala-scan) or by any other amino acid residue (replacement net
mapping). This way, many_jpoeit_:i‘(i);pall variants of the original amino acid
sequence are synthesi'zed_.‘Etrefy:; "pesit_ional variant is screened for a

10 specific activity. The generated data are used to design improved peptide
derivatives of a certain amino acid sequence.

[0026] A derivative or analogue can also be, for instance, generated
by substitution of an L-amino acid residue with a D-amino acid residue,
This substitution, leading to a. pleptade that does not naturally occur in

15 nature, can improve a property of an amino acid sequence. It is, for
example, useful to provxde a peptlde sequence of known activity of all D-
amino acids in retro inversion format thereby aIlowmg for retained
activity and increased half-life values. By generatmg many posmonal
variants of an original amino acid sequence and screening for a specific

20  activity, improved pept1de derlvatlves comprising such D-amino acids can
be de31gned with further unproved characte1 istics. |

[0027] A person skllled in the art is well able to generate
analogous compounds of an amino ac1d sequence. This can, for mstance, be
done through screening of a peptlde library. Such an analogue has

25 essentially the same functional propertles of the sequence in kmd not
necessarily in amount. Also, peptlde‘s or analogues can be cucularlzed, for
example, by providing them with (terminal) cysteines, dimerized or
multimerized, for example, by linkage to lysine or cysteine or other
compounds with side- chams that allow linkage or multimerization,

30 brought in tandem- or repeat-conﬁguratmn conjugated or otherwise

linked to carriers known in the art, if only by a labile hnk that allows

dissociation.

13



5 required, of guanidino, alcohol and im dazol e groups can take pl ace
using a variety of reagents such as those described in The Pepti des,
Anal ysis, Synthesis, Biology, id. or in Pure and Applied Chem stry,
59(3), 331-344 (1987). Activation of the carboxyl. group, of the

sutably. prot ectffhel AQ AehtR:tlo, REPhIAGSAR0 AGKERAES Yol

azi de, m xed anhydr , active 10 ester car bodri i m
especi al | y am tdccepimbdeldsdlt,obasd, oat edtpt i af athd ohgopeptlde or a labeled

acerm 2al| o SuUBRLESSAN, SOTROUNTS. LLe e Nt IMLOAYBSDZ ALY Bl

3- hydr oxy- 43@xgedrétt A a0t the3 ohE@ﬁb%RHe' Br ZbNByva B YK, but

nor bor nene- 2, 3-di car - boxyr'm de. Al s06 .the anhydrides of phosphorus
based adi dspneﬁarably dsewht cBea,mmtglly dffect Rbptdctivity @ihdieyshgopemlde or

th ol d.P d.Ch 59
1 20a (199 CoHhpoRH R Rrsiplt i w B AEB S pEORRp e BaBiRlds of
conpounds in(lch he1eQlrk e a8@itITR! a0 f@fmﬁ@ it iIﬁJrgani@' afcid%r e exS@hp1d,

supports and different strategies are known, see, Barany and
MVerrifiel d hylietdorie poidicky drobrowisl sad.ssulByric aeid, @hoanbm@ymdvmtrm

2,E. Goss a nho eds ,

e b Cor o IR oreles it S Roemed i orfRHic Rlidugd DR tory g
(1987) 1and dxaedple, asdid\NQEIlie okdllic adid, PRRtbiidacRl, GhRtihilRasid, dRleicldid214
(1990). The synt hesi s of corrpounds I.n:which_a peptide bond i s

repl aced byfuaaric geide ducondm acidy cfsisendid, migdlc acid, ascorbic acid, benzoic
acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, and the like,

Salts may be formed with polyvalent metal cations such as zine, calcium,
bismuth, barium, magnesium, aluminum, copper, cobalt, nickel and the
15 like or with an organic cation formed from N N'-dibenzylethylenediamiﬁe
or ethylenediamine, or comblnatlops thereof (e.g., a zinc tannate salt).
[0029] The ohgopeptlde, 01: 1ts niodlﬁcatlon or derivative, can be
administered as the entity, as such, or as a pharmaceutically acceptable
acid- or base addition sa‘lf, fo'rm'ed'by. reaction with an inorganic acid (such
20 as hydrochloric acid, h}.rdrobr.om.ic‘ acid, perchloric acid, nitric acid,
thiocyanic acid, sulfuric acid, and phosphoric acid); or with an organic acid
(such as formic acid, acetic acid, propionic acid, glycolic acid, lactic acid,
pyruvic acid, oxalic acid, malomc acld succinic acid, maleic acid, and
fumaric acid); or by reactlon W1th an inorganic base (such as sodlum
25 hydroxide, ammonium hydroxide, potassium hydroxide); or with an
organic base (such as mono-, di-, trialkyl and aryl amines and substituted
ethanolamines). A selected peptide and any of the derived entities may
also be conjugated to sugars, hplds other polypept1des nucleic acids and
PNA; and function in-situ as a conJUgate or be released locally after
30 reaching a targeted tissue or organ.
[0030] A pharmaceutlcal composition for use herein may be

administered to the subJect parenterally or orally. Such a pharmaceutlcal

14



25 perfornmed using the previously described protecting groups and
activation procedures. Procedures to synthesize the nodified

i sosteres are described in the literature, for instance, for the..
--CM NH- isostere and for the --CO-Cl12 isostere. [0022] Renoval of
the prot eCt&:(ﬁQp%ﬁﬁ&Q% sidt b sb&Ri ﬁ?@f Qk c§ﬂ§1b@o§911?a 1 1&2}%(1 98s.

synt hesi s eavag romthe so t.d support, can place in
di fferent wHyds plefencd n@amnthm@hmpepmd@flst bf)wnplnemecmglg dghwotgide

and the type of linker to t |ld ort .. tctl
kes ol nobiaAMFN hdpHeE BBl BTS “AHIRAOARE T SLEAREAR O b or
scavengers. aﬁ%@@I itk ﬁ%lﬁié%ﬂ@@.&m%l cénﬁ)'&glt%nofo Eﬁ@ Bﬁﬁbhﬁ%ﬁﬁvé—ﬁtﬁlgly in

Peptides An I's, Biology, supra. 23] Anot her
possi bi |5 tyansambemapf)lﬁ‘amt lmrutod. OQHlyhmesbout 85 sqlgﬂﬂﬁbb@ ghassych the

conmpounds; re I ews Jakubke . n. The Pe

Analysis. . symRdeitt Hay g gyetadignat yhe e Rrahl [fpo§hon Ehsists
Mei enhof er, e&@ﬁnaﬂﬁ%@fonﬁ) b8 $o tRIRW dYFedent b88ddeptides. [ 0024] Al t hough
possi bly not desirable from an econom - poi nt™ of view, oligopepti des

according to the[GDMenThmlmo'eutldnaiSs@nﬁbeﬁaifécmbe(hc‘liﬁhdth@ aig of the
reconbi nant ﬁ\IA ?Jl{}éscl . fhods i nvol ve the preparation of the
desired ol |@ é‘ﬁg f?‘ué?"ee%}farﬁ? er’?’eans of expressing reconbi nant

pol ynucjgotide sequence ' that - codes for ‘one or nore of the

ol i gopeptides in question in a suitable nmicroorgani smas host.

General |y the process involves int Fae¥Pdd®3 nto a cloning vehicle
(e.g., a pl smd 5 phage DNA, or other DNA sequence able to

repli cate i gmﬁ) cell) a DNA sequence coding for the particul ar

ol i gopept i dRIz2erials gapaptheéds, i ntroducing the cloning vehicle into a
sui t abl e eucaryotic or pr okaryotic, host cell

| h
cell thus transf@P3Hd. AdrtMale ﬁwatéoa%%xfre@%s%ggtr%é i i
compoungly ;efse%ﬂéiﬁe%hghgﬁggr Heiilinp WsloLa00 ¢20edc00%A aftér HS@thimum

her ei n, unctional anal o erivative" of a peptide includes
an am no acge:besnedmemd;matmnt}bmodsedlﬂmwammmlsoweres howkéd mndes sgeier
altered such that the

f h
essenti al | ycql}@étlg’é?r@qdn Eﬁ%:ﬁ%n?gj’opp ert#ﬁ?@f’?h"hxj}%ﬁ a%ﬂ AWC e:ﬁgl%agfﬁe

or derivati ya,.cafddP %l 8&dsd o n%ﬁbér"‘@ﬂ&’cﬁow (J)HSMU@cheHha%r85
"conservative am no acld, substitution. Eﬂl dom netic

conpounds cperfoemed shgamedrdarae WUhctheoﬁambgpl@r 0}% deratery Apimed Sipee

oot s9k bapsBE AR s 15 b kP s Mibrd B8 Aol vy

pol yam des. {| (GomGR8SE oM akhinealaRb AT &L ol tBY l&tasmﬂsl Universing (protoel
acid residue is substituted witth 30 another residue with generally

sixiiilar pE3PeB6bes (size, hydrophobicity), such that the overall
functioning' is tygg?]r ag‘F‘S rats w%% fa%%éc?bl\%l%l ‘tﬁ&tvggre Mé/c?free Iacdss

often nuch nore rove a Spéec |c function.
to water before the experiment. Subsequent to endotracheal intubation

25 the rats were mechanically ventilated with an isofluorane (- N20/0:

mixture at 60 breaths/minute. = Body temperature was continuously

maintained at 37.5°C by placu;§ ;:he animals on a thermo controlled
“half-pipe” (UNO, The Netherlands). Polyethylene tubes (PE-50, Becton
Dickinson; St. Michielsgestel, The Netherlands) were flushed with
30 heparin and placed via the right carotid artery in the aorta and in the
right internal jugular vein. Thé ‘animals received no heparin before or

t

during the experiment.



derivative can al so be provided by systematically inproving at | east
one desired property of an am no acid sequence. This can, for

I nstance, be done by an Al a-scan and/ or replacenent net mappi ng

met hod. Wth these nethods, many different peptides are generated,

based on an ori gj p§+ nm no gci.ﬂ seguence ach_containing a.
substitution of @ Jo Meap, arlenal, BIEFHIPEs (e THE aMeASMES S8
resi due mayn@inkRgéerfe (B&RbACBECIHNs@)aRhAE Wi -®aaBitedl iDYLiasY teOt AL

am no acid residue (replacenent net mapping). This way, many .

"posi 11 onal cleattpaisscotder KHewiedBrekasin Hs4ch Geseqmen e elpgironically
t hesi zed, ,E iti I ' Is AT

20 vi Ty, rouEi BoSt By EhhE tnbBug Rt REARRbRENE of ShERiEilnal

deri vat i y espRbd dpregsurel NUAENBe@E istbrileqioaditond AGR6diaA deatotainyveaer
anal ogue can also be, for instance, dgenerated by substitution of an
L-am no aci Benfernedicang miltrasepiaevey ageniarr dey derobes Hilyansanie ietemA,

|l eading to L de. tha - I ' :an
mprove a prpanpyichi ThR3alRlatR) 4@ HaBRE th bk Lot Hpatid
useful to pasérgend thepidrt wimuensep@f plliowatlster wiakyplagedatd mbnitor
amno acids in retro inversion format, thereby allow ng for retained
activity anthe weineasedustionsdynpg apdafies regysafe@tonat i ng many

positiopal varia of | g .00 aci Pgeﬂ)uﬁ NgheSSLE SRIrE Y
for a s{r}gci fic 2@5%%],[ [ é?t%%hi%]rjgi\% “plggtl.lge ie0 erl vall:ﬁi%\;&gg’ cgrrpri si ng
such D- am neamdvniged aumto the folbewippefivergtdupkurt her iraProved

-9222; Zf 'éer st CS_[Oogg]ozﬁem%r?lsatgslg rs]hc?c | !gxlo%% vivgretbqu %vrilt.hiinste\rllve nllinu gg o %10
mean arterial pressure (MAP) of 40 mmHg and maintained at this level
for 60 minutes by withdrawiﬁg or fe-infusing shed blood as needed.

15 Thereafter, the animals were resuscitated with plus minus four times the
volume of the withdrawn blood over 30 minutes with a 0.9% NaCl
solution. | - Ll , .
shock group + peptide A (LAGY;

(0037] The hemorrhagic -

one-letter amino acid code) underwent the same procedure as the
20 hemorrhagic shock group but received a single bolus injection of § mg/kg
peptide A intravenously 30 minufeé after the induction of shock.

[0038}] The hemorrhagic _éhqck_ group + peptide B (AQGV)
underwent the same proceduré.lta"s_“fﬂ‘le_ hemorrhagic shock group and
received a single bolus injection of 5 mg/kg peptide B intravenously, 30

25 minutes after the indﬁctiqn of shpc]}&. |

[0039] The hemor_rl;agi'c shock group + peptide C (LQGV)
underwent the same hrocedure as the hemorrhagic shock group and
received a single bolus injection of 5 mg/kg peptide C intravenously, 30
minutes after the induction of shock.

30 [0040] Sham grouﬁ undéiw;s;ent the same procedure as the
hemorrhagic shock group without performing the hemorrhage or

administration of any kind of peptides.
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anal ogous conpounds of an am no acid sequence. This can, for

I nstance, be done through screening of a peptide library. Such an
anal ogue has 25 essentially the sane functional properties of the
sequence in kind, not necessarily in apount. Also, peptides or

anal ogues can b | J.C ri.zed,. for .. : .exanp rovi di ng them
with (term nal )%éﬁ]eﬁh@% ,hegﬁﬁﬁrqrf%%a]op%r?ﬂl ﬁ?‘ﬁe@?@g%nﬁo epe%%‘écn'gfnétf"?by
l'inkage to {¢juRebRbdClswe (@PPYPrwéteh elcagaraousds thhkit stifhe- al@hsmic
that allow |linkage or nmultinerization, 30 brought in tandem or

r epeat - conf peyivascilar, fiownj prpdiead conneetedr P san| jwhikasonie mater of1201;

k inth t..ifeonly b | 3R L nk t . (li hation.
[0058] As. utEiHsRbich syetsheny by, MphGalehls MOR | Hp@BiE] 2AEHEDAAE,
accept abd e BahbdyRabRs ereSic@tibublye niddsgoptpt Mderafular [tidel pdints

ol i gopeptide. As used herein, "acceptable salt” refers to salts that
retain .| t#deriebibleqtl semples yase takene| iThepapimals sterepntdanegsd by

conmpound, bm%@{'%dgf 8{&% 1apﬂ098¥iadﬁ{4é£§ﬂﬁ%ﬁéf?raf fect the activity

of the oli g\gb € Oor ot her conponent - of a systemin which uses the
ol i gopepti de. Exanples of such salts are acid addition salts fornmed
wi th inorganic acids, faor exanple, hydrochloric acid, hydrobromc
aci d, sul f uBloedatipene, smessHdrarvestingiProtelie aci d, and the |ike.

Salts npy also b@oiﬁr ”Pg,s»@& RoREGR angcgt%gycme d19eridiOhRYARAE
acetic acid, oxalic'acid, tartaric acid, sucCcinic acid, nmaleic acid,
fumari c aci ehtaphed ati-t5,a30,060,c9a, ri2d, d60dandrdBD onfitds adier dndirctieiof,

henzol ¢ aci . LoD 6 2Cld ST BEL ) L PCh b0l YOG,
igg; ?S ﬁ : 2 lea]c&glr%g' %{Lﬁgsbﬂﬁﬁ%hﬂorf%]?m%e@ BiNasshyd M Fhe CORRSEE .
counter (-). 0.5 ml was placed in Minicollect tubes (Bio-one, Greiner)

15 centrifuged for five minqt_és, immediately frozen, and stored at -80°C, until
assayed. All assays were correc'ted for the hematocrit. |

[0043] Measurement of cytokines (still in progress): The levels of
IL-6, and IL-10 in the serum were determined by an ELISA (R&D
Systems Furope Ltd) acco;‘@ipg t:O El}elfr;anilfacturer's instructions.

20 [0044] Histology (still in progress): The alterations in lung, liver,
sigmoid and small bowel .morpholpgy were examined in sham-operated
animals, in animals after trauma-hemorrhage and in animals after
trauma-hemorrhage treated with peptide A, B or C. All tissues were
collected in duplo. One part'wa's' ilaryested and fixed in formalin (Sigma)

25 and later embedded in parafﬁél.‘ ,l The iother part was placed in tubes
(NUNC Cryo tube™ Vials), 'qui'ék’rlfr.otzéln" in liquid nitrogen and stored at
-80°C until assayed, |

Results

30 [0045] Mean Arterial Pressure: MAP dropped in all shock groups
significant during the shock phase compared to the control group.
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15 like or with an organic cation fornmed from

N, N - di benzyl et hyl enedi am ne or et hyl enedi am ne, or

conbi nations,thereof (e.g., a zinc tannate salt). [ 0029] The

ol i gopeptide, .or its nodification or derivative,. can be adm nistered

as the entity, C or, as..a hay maceut i .call v.accept ablke acid- or
base addition si‘l?q"%kjf %ﬂtoﬁvt're et %Waﬁﬁcfﬁ @ho%ﬁ%g éﬁdﬁq%a'g‘gfnd)rflé%ﬁ:
20 as hydr ogdd eihilaiaeh Ghe Mifs:0RE YepeidacA dB Hed htehted asl thonrirkated
acid, thiocyanic acid, sulfuric acid,_ .and phosphoric acid); or with

an or gani c &xenes.( Shurnadhe shaclk rhepel theneeWpe aadiffprepgeopl bematageitdn

durcini o adhl’ cofidy ErAh (m BXREHEORC I, A8 bl OBl S,
i nor ganisc hasesciistioh phasoO b0 midmtéy) ditexe deas annsighifitany dliffsrdre in

pot assi um hydroxi de); or w th an organi ¢ base (such as npno-, di-,
trialkyl arfemgtpprihpmeng thegontmbtraumacdesqzhage dndareptidg &appet ed

pepti de and any h Lyed bt es. O t
sugars, |ipids, [‘?}{ﬂlr %%%%%?%@Qtwﬁﬁzl g?%u@éégtg Qgﬁwgﬁgﬁge the
function i deskddyta@sdrwpped)ftgatl®0és ab®0rial sdhgerhipsdoal yinahter of38).0 +

reaching a targeted tissue or_organ, 0030] A, pharnmaceutical,
conposi ti oril]f%q%’ Lﬂs‘zeoh’ér%ﬁrf”nﬁ@-%g adri"i s?’ﬁé éd 7t-%5%t W %BF?—P&‘E‘*EY the
par ent gpal | y,.0 | ] SHC r ' 5P L4l BB¥eated
et G e L A
preferred tdratipt hkeaaisgopept ildekocytof aynnhdetionor imgi ntheSuispmchnic

treatnment, for exanple, enfails adm nisterjng th | i gopeptid 0
salt or estBIFOTHHFUEHROBhar maEEUt TR ac@f%’é@?&torfﬁﬁgrern%g t ;leé.ﬁ{to%y{e
i nt ravenoushcddirati 1RARMBE A théAEH 3R tndh-080d erAR4heRior R ded

body mass of the subject. It may be:useful that the pharmaceutica
conposi ti orgroupsi and the semtiall gxpupf diuringn theeshaeskt hhase. dilfd sigmficant

he ar ddor Eiferenge reag Aopaa bereaPiibe peRadbrae s Kbl pretstag) o
1 the non-treated animals. R

[0048] Blood Conc,entratio.ns Of Macrophages And Granulocytes:
At 180 min after the -6nsgt of trauma-hemorrhage, concentrations of
circulating macrophages (Mo) and granulocytes were significant lower in

20 the peptide B.and C treated animals compared with the corresponding
experimental group. Blood levels of circulating Mg and granulocytes were
5,556 + 1,698 1091 in shalq-ppe:gﬁlqj;g_d animals whereas blood levels were
6,329 £+ 1,965 1091 aftei' t;'aum;'a;;}':uéllnorrhage, and decreased by 29.9%
after administration of peptide B (4,432 0.736 10%1) and 39.2% after

25 administration of peptide C (3,846 + 0.636 10%]) compared with
concentrations after traumg-ll‘lemq);rhage.

[0049] Arterial Hepatic Blood Flow: There was a decrease in the
arterial hepatic blood flow in th'é“sl'itiblg.group (18.3 % 14..3%) and in the
peptide A (21.3 £ 9,1%), B (18.1 :I:'Q.O%) and C (21.2 % 8.6%) group during

30 the shock period compalrg'd with the control group (102.6 + 23.5%). An

increase in blood flow was observed during the reperfusion in the hepatic
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Mat erial s and net hods [0032] Adult Mal e specific pathogen-free Wstar
rats (Harlan CPB, 15 Zeist, The Netherlands), weighing 350-400 g were
used after a m ni mum seven-day acclimation period. The aninals were
housed under barrier conditions and Kept at 25C with a twel ve-hour

i ght/dark | e. t | f ; "
90 ek el o B0 Spu Pl OEY LACURFAGRRNM VAR, SRR,
of  L-abor at o(ag Aaiznedys 2@ 1RO ahdhils bl it poiiade BT+ 28.3%).

reVi s' et 1985) under a protocol approved by the Committee on Ani nal
Research of the 858miSrawmechesneyrhage sesttd IEbRI Y6 siress owing Go 3¢

h . i gh . | d
betoro the. B Eutighibddtalilipd Bt iobis  thiEpRRSE Sk G I
rats wers nREhaMnGoddyy stefl ithahty wddinted byofbagasraile piodudR0/ OB is

m xture at 60 breaths/m nute. Body tenperature was continuously
mai nt ai ned dxtesEtme thatpthasendivergendniralts teveal sheilan Pathnphysiodegic

"hal f - pi pe" gﬁtg%o&gng tg%p%%k@%énﬁg@kéﬁkg%@s e tubes (PE-50, Becton

Di cki nson; i'el'sgest’e "were flushed with 30
heparin and pl acpdsyi aHeh®rrhadit ohock i digiifieaytlyn inteeaseos t deaketyta
the right internal jugular vein. The anima|s receivyed no heparin
before or déequmeilahienexper ithentsplanchnic miptogirqpation (awing| to  the

pressur (VAP . i NQg Gkl

Phat werd conieelBRioRn8F  Fiatih0 EENApaRicn CPEker, Bkl R3REon
Packard, 78nbiechildarithimy }hé dnteatinal musaddd yasailatirat effermbamorrhagic
pressures and conti nuou asur enent of e.animal's bl.oqd
pressure. RIoRotes @?%nf%_aﬁm?awm@ﬁ% Ogrer‘rgfd’f’%ti‘?si ap ?]3)‘(56 ) agjatory
per for ed apgpbhid ASRRMHAARIJIES CllRbubhOIMPLORGAL b ADRHUITRYELETS

Inc, Maastricht, The Nether ) were placed on e comon hepatic
artery and the p@052]l Vheradbessupradpekirevasative of nexdrophilseaot enly

moni tor _the urine, productign during and after,resuscitatij.on. 10} 0035]
A ter Cald aoeItRRb s LB BORTRAGY SO AT (e bt REeL figfe B BuY
randoni zed LRLAnih& febdi@MingickbdRuIMIBYP Sailure and dIRRLtidIEAREF bagire
shock group were bled within ten mnutes to a nean arterial pressure

(MAP) of 40stresdy This isanediaterblly dhe fndurefloxpredsim ghadhasiqremaigeules,
i t hdr awl - infusi hed..bhood -as ft
o a2 AL B R S PR S hodBad EE Srat

the withdr amu@bpggs aMeendbthHulialteds. W t h a ‘0. 9% Nad sol uti on.
[ 0037] The hem)rrhg_gi c_shock group + peptide A (LAGY; one-letter .
anino ad®d code) [0Ader %ntoql‘.hgeﬁls%ﬁie‘ e  PYRRTOBERE, adepkecyte  concentration

significant decreases during hemorrhagic shock compared to the control
animals. However a single dose of peptide B or C administered during
resuscitation, decreased concentrations of circulating macrophages and

granolocytes 120 minutes after the onset of hemorrhagic shock compared
[ .

25  to the non-treated animals. o |
[0054] Because some feméilIe sex hormones effectively protect the

organs from circulatory failure after various adverse circulatory
conditions, numerous studies have been performed to élarii'y the molecular
mechanism of for example e‘stfédiol action with regard to tissue

30 circulation. In this study, a .s'i'i_lgl-'e‘_ dose of peptide was administered
following trauma-hemorrhage and varl(;us parameters were measured at 3

hours following the induction of shock. Treatment with peptides improved
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20 henorrhagi ¢ shock group but received a single bolus injection of 5
ng/ kg peptide A intravenously 30 mnutes after the induction of

shock. [ 0038] The henorrhagi ¢ shock group + peptide B (AQGV)
underwent the sanme procedure as the henorrhagi ¢ shock group and

received a single bolus injgction pf 5 K ptide B intravenously,
30°25" m nut @ bt ek GaDpacBRerd (RAPi iy s by FURARE
henor r hagi cCTRERESredR#PrasdRPEh6e hat L4AMInisRdEbNeH shthe Sagdeptides
procedure as the henorrhagi ¢ shock group and received a single bolus

i nj ecti on ofNMEHs) Ky hrapwdiced 1© ithe tasatmound| of cadbicaibnulletranmep wigtinas

i nducti on of__shock, 004 sh roup underwent the sanme procedure
as the hem?wgb%ngugg%%oﬁr?%ébc %Hcﬁbut perform ng the henorrhage or
adm ni stgati on of any kind of peptides. [ 0041] The hepatic
arterial blood flow (QHA) and hepatic portal venous bl ood flow (QVP).
wer e neasurBd¥amplhZtransit tine ultrasonic perivascular flow probes,
connected to an aspnl T201; ! ns ,
Maastricht, NL) [@y@t e%ﬁ(@%n bﬁ’fe%gt ic. %%lﬁg%%%c?n (%%\%\%r efonl)&f%d by
cont i nuous| sesuEeisati®d indicaseguhassité Propaflfingn fbte rresportbp achiciamaes
were taken. The aninmals were eyt hanized by withdrawal of arterial

bl ood vi a t¥EMEBRA fRfoaeqvery infpmepatory FEBRONSg Ry TEkEPIe Jp ¢ fpgean

procedu : eGt,|.0f ? o erd

bl ood v\/{ads3 é%ﬁ%?é@d-l d;ﬁ %%;% &%ﬂl gz}%&%%z@%@gga{ﬁm%’%garrtlﬁi%u%fg%lﬁsafotf er
i nduct i on ofrcindiimmiatontyheytokiytes @mmr ohlydeffiedteywhad indtihiedt before the
duplo. 0.2 ml was placed jn tubes (Eppendorf EDJA KEll.3).t.o be .
assayed in HEtcAEl METUEEFFIE! S‘g‘f’ é’ (Ye °ﬁ1 SrEsr aﬁgﬂl—]‘-? n)tmlﬁi égﬂcé!:t
tubes (Bio- icadogl ner) 15 centrifuged for five mnute's,

imedi ately Trozen, and stored at -80C until assayed. Al assays -
were corrected f@p5GlheARdnat ¥ iinvestigated [ obiBierMéhe undmanistuation of

t oki till . , I f =6, . | Ls 10. i,n t.h
Er om it o detb it rabbea BRI AR, MR LA W mifRten A dnb R
to the manuf@cdibghagic dhokk ¥edh@AStheRMaldOAdly Fhspoakogy (still in
progress): The alterations in lung, liver, and small bowel

si gnoi .
nor phol ogy wer e @237 nMETHO M Bpty avexg Alsidnip s50%noahageline anean
trauma- henorrhage and in anymals.after. tr - rgha yth
peptide A %t%]lflgf:.prﬁfslur? i g%%e%‘sanev\élgg} ?gﬁreg‘?sél C]it%{%uépo. @1({@%%%%0%5
harvest ed af@nkfusesh.i NThRtyRIhihutés ger onset of hemorrhagic shock,
20 experimental groups received e_fth_er one of the synthetic oligopeptides
LQGV, AQGV, LAGV) or 0.9%_Ng91‘solution. TNF-¢ and IL-6 plasma

PR -
levels were determined at fixed fime :points before and after onset of

hemorrhagic shock. Liver,- lungs, ileum and sigmoid mRNA levels for TNF-
o, 1I-6 and ICAM-1 v:vere_ .det@;‘nﬁined 180 minutes after onset of

25 hemorrhage. | |
[0058] RESULTS: Treatment with either one of the three
oligopeptides (LQGV, AQGV, LAGV) efficiently reduced TNF-o and IL-6
plasma levels as well as TNF-g and IIf-G mRNA transcript levels in the
liver, ' : o .
30 [0059] CONCLUSION: Considering these powerful effects of
oligopeptides during severe hemorrhagic shock, they may have

therapeutic potential with beneficial effects on the hyper inflammation,
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25 and | ater enbedded in paraffip. , The other part was placed in
tubes (NUNC Cryo tubeTm Vials), quick frozen in liquid nitrogen and
stored at -80C until assayed. Results 30[0045] Mean Arteri al
Pressure: MAP dropped in all shock groups significant during the

hock ph to t . 046] Hemat if:
The: hennt ocHiereRoFFOHIRG LB Aol BPr e fissue w4 ey dFppes that
di fferent prpikéBad BitAnEvérd KaabeRagiRdhdeR- treated groups. During

t he shock phase there was a difference of hematocrit in the control

group i n conpar i [8860]wi INTROOWBECHEY Ny r bupsmorrhagic shogk thergsisimassivh

e <o o 35 SRSER <4RBeE e PR b B8P SAphohSERRS
[ 0047] LleukDRY tRiiResy WidatRitnt JPUdi@rrhhaienehddk B tohagtrdlNislebdinlsosyd es

dropped from 100% at TOin.all groups.to.a mnimumof 40.0 11.9%
42.0 8. 7%restorg inkravasgulgg vplume 49qimprees hisenq perfysione This treatment

) d. i de. ' . d
freated gr ollgoees alculipb ARy, -AERLE CRid RO PR aRE LS, fevere

m croci r cul Bfia@imafdigr Rspasseaand Firidllyc antitigld s aandgsfunctian lkoaiicne
concentration between all treated and, non-treated trauma-henorrhage

groups, andMAPRherbilngddifomarnrgximatedn 40 ghaatientideyelen seRSht
15 diff ' . i C .
e ! | Sf‘% ﬁg&f ﬁ"@eﬁuﬁoﬁ glg;ae -B&ﬁ%ﬁﬁa@é l@.e@ebfig Oaﬁ'yga] @E(?]:.J)g dalter 8 %dding

€ non- ani nal’s.
Concent r at | @nseSbf Nastlopheagasalindl Gasientey thes inthhsi8Game mnif A ovehe

onset of trauna-henorrhage, concentrations o I rcul ating macr ophages
(M)) and g&&n‘ﬁ?ggﬂl&%F@@i@ﬁ???%ﬁ%éjﬁn 20 the peptide B and
C treated ani mal BoéA) MPAREd Wbdld RGO ERPONALHSh X PERS TRHT %kag%aur)-

Bl ood I evels of circulating Mo and granul oCytes were 5,556 1,6
10911 i n shhemopduage eds anhazdctenvedr das bloveakede vesdpsessaore 61 32@hesiq965

109/ 1 t -h h ' creased by 29. 9% af
adn 1 o1 ot Pl B post o n rkradagulas paResn s moTemedo COAMFLY 2asb
adm ni strat{QauRfr BEPt{dRsfon( adiéfileq. W@Amai,lén cannadies whibthelial

concentrations after trauma-henmyrrhage. [0049] Arterial Hepatic Bl ood
Fl ow. Ther ecellssand depatogxtesi Hurthermore, increased levels of pro-inflammatory

cytokines are found systemically ‘gﬁlltfll__loqally in liver, lungs and intestine. %

7. 8,9, The pro~inﬂammatolrj; cyfc;icines Iﬁrod}med are in particular fumour

20 necrosis factor alpha (TNF-o), interleukin (IL)-1f and IL-6 [10. 11,32}, These

cytokines affect organ integrity/function directly, but also indirectly

through secondary mediators, such as nitric oxide, thromboxanes,

leukotrienes, platelet-activating fac!l:oxj, prostaglandins, a;ld complement

(18, 14, TNF-o also causes the gglégsqq.f: tissue-factor by endothelial cells

25 leading to fibrin deposition and diséeminated intravascular coagulation [15

16], Cells within the liver, mainly Kupffer cells, but also hepatocytes and

sinusoidal endothelial ce]lé, are considered as the main producers of these
pro-inflammatory cytokines dufi;:lg hemofrhagic shock 17,

[0062) The last decade, researchers have focused on the

30 modulation of the systemic inﬂgmm_atory responses with therapeutic

agents aiming at neutraliii_ﬁg'fhéi_%':lc.;t'ivity of cytokines, espépiallty TNF-a.

(18}, Other researchers used therapeutic agents aiming at the inhibition of
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arterial hepatic blood flowin the slicick group (18.3 14.3% and in
the peptide A (21.3 9.1%, B (18.1 9.0% and C (21.2 8.6% group
during 30 the shock ,period conpared with the control group (102.6
23.5% . An increase in blood flow was observed during the reperfusion

i the h i t .of .t.h hock’ 128,99 75.49
it com PoirNi e SibEhtis b BpRanee AR thagP meral 2 heEIRAL e
peptide B (£@mnistBedbefore the [ §8520).off r RUABriRAER Idha6le £ SadHiSvd Na

hypoxic stress owng to the absolute reduction i'n circulating bl ood
vol ume. | n Borapestic effeetilSli Clearlys this|isnakeentyinpegsiblenim|ay clinical

medi ated by, bactetial products. lit,is.interesting that . these

i ver gent | AR 0piete Fnfing. Dhekin, SERbIT dnlfen e gpoet
ternms ofsthgr sele2d QB atidsdrahp®RAnd aiming] H09ddudiegahs (g actidioek
significantly increases |eukocyte accunulation in the splanchnie

ni croci r cul pra-inflagmmateryo crieking as- meepgl aclesanbftop psevastt the qypats
expression pf Jinter | ar adhesi on nol ecule within the intestinal
nmuscul ar va%@f}f%ﬁﬁ)rlgﬁa##er henorr hagi ¢ shock pronotes the | ocal

recrui tment of |@uk3jcyDesingamebghbhsy, thiel mav@nal Ymmesmno sstehrs tolerates
acconpani ed by subsequent, inpairnent: of [ntestinal function. [0052]
The adhesi otheafriue ey edusiag (he wil-mediatedpmpsuns respansge ThLleHAtRINIRG o

to the §a AHTRAC hiinl 8P MIAify o LB ABGHEAE sgé;sy@f s BBl e AlatOd

i nduce intes m croci rcul atory ure and unction after
sever e stregatoifimind diserstsategdess)int heny pdiiecads dxpnggsegnandy BAhEke on
nol ecul es, such as sel ecti.ns.and endat hel | al | ., adhesi on

mol ecul es, BPrTIEPRe HHPAR CRATIGRICHS Fl@Paho(hbﬁaof%éW@?Y gcreted by

20[ 0053] I ny, %én&@%ggcwﬁémomaétgl&fﬂﬁ»s%ﬁrecgﬂaﬁeﬁrahatﬂmeen shown

significant” decreas ng henorrhagi c ock conpared to the
control ani trabs.inlowevegulatern§l&2¢ds et BpapuniteoBhEG & ddgiaded: by ed

dur 0, [ESUSCLALLon ok eased PIESILE bt Y Sk 19 covera
hermor r hagi coghgclbtieERBnERting of four to seven amino acids which, because of
their role ;in regulatibrl1 of .Il)hysiolpgical processes, are considered
regulatory 251, We successfully demonsil:rated that synthetic oligopeptides
can inhibit the acute inflammatory response, disease severity, and
20 mortality in high-dose lipopolysaccharide induced systemic inflammatory
response syndrome [26], C_q.nsidelj_iljl_g _thesé powerful regulating effects of
synthetic  oligopeptides on iﬁﬂa;mination, we hypothesized that the
administration of such regulatory oligopeptides after severe frauma-
hemorrhage could inhibit the massive inflammatory response, associated
25 with this condition. To this end, we used LQGYV, which is part of the
i)rimary structure of loop two of th’g B-subunit of hCG, and two alanine
replacement variants, namely AQG(Vand LAGV.
[0064] In this study we demonstrate that LQGV, AQGV and
LAGYV, adrﬁinistrated after the-induction of hemorrhagic shock in rats,
30 significantly reduced TNF-a and IL-6 plasma levels, which is associated
with reduced TNF-o and I1-6 mRNA transcript levels in the liver. Thié
indicates that -LQGV, AQGYV, LAGV may have therapeutic potential with
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25 to the non-treated ani mal s. [ 0054] Because sone fenal e sex
hor nones effectively protect the organs fromcirculatory failure
after various adverse circulatory conditions, nunmerous studi es have
been perforned to clarify the nDIecuIar mechani sm of for exanple
estradi ol i gard S ul at Y,
a single do @ eéﬁllégnetﬁ&e g’ \%gls g%eﬁlé eredm %'L‘]f%l I"%EE&% Jeﬁu& O§é€ﬂg
t r auna- henointbagey/Rndtival whith Rasadtid RHsviR kevireadtoni @dhagic 3hbekir s
foll owi ng the 1 nduction of shock. Treatment with peptides inproved

or restored i mune functional paraneters and cardi ovascul ar
functions. ﬁﬂ sults ShOMlthat adm ni stration of short
ol i gopepti es%%ﬁé%ﬁﬁ¥1$%5%éﬁ%f|C|al in‘the treatnment of critically
i1l trawm Anihalys experlenC|ng heworrhagrc shock. 5 Exanple 2 [0055]
BACKGROUND:HenDrr hock foll owed by resyscitation i es

massi ve pro- inf|la §u1|tée ripgciiigatRogaayfree| SFPaHJetﬁ 8"’9&/&?@

I nfl ammat or | d
finally de %‘%wt T?ga?g%tﬁfil&g'?% F%%.ggpﬁgégﬁgﬁﬂ%éeﬁ ect’s o*éﬁ were
pL o-infl am*r?xbweyl uydﬂl@k baﬂse;ﬁrcendlﬂﬂoyls edtf 860 wathljfmrtwemet-hmleﬂghe’ﬂaﬂe
the onset o enor r hagi c ock, e severe mts,their cl I
appl i cati onf¥cle, an 99‘1‘50@@% e(ilfﬂﬁ’\,\é] ”d;{‘éb%e?h%ré’ﬂ’ﬁélngenﬂ af
adm ni sfq athQRo@ vhas S¥PEdVEHI By @hd %ﬁ%ﬁ'ﬂ%rﬁﬂ:@Coﬁ@ﬁﬁeé—ﬁ%r e

m nutes after 1 nduction of herorrhagic shock reduced the inflamrmatory
response. Dutch Experiments on Animals Act and adhered to the rules laid down in

this national law that se‘rves the iinplementation of "Guidelines on the
protection of experimental animals” by the Council of Europe (1986),
Directive 86/609/EC. 7
15 [0066] synthetic oligopreptides: The oligopeptides (LQGV, AQGV
and LAGV) were synthesized by Ansynth Service B.V. (Roosendaal, The
Netherlands) and dissolved in 0. 9% NaCl at a concentration of 10 mg/ml.
[0067] Surgical procedures Rats were food deprived overnight
before the experiment, but were allowed "water ad libitum. Rats were
20 anesthetized using a mlxture of NzO/Oz isoflurane (Pharmachemie B.V,,
Haarlem, the Netherlands). Body temperature was continuously
maintained at 37.'5°C by placing the rats on a thermo controlled ‘half- pipe’
(UNO, Rotterdam, The Netherlands) Endotracheal intubation was
performed, and rats were ventﬂated at 60 breaths per minute wn‘sh a
25 mixture of Nz20/O2 2% 1soﬂurane. Polyethylene tubes (PE750, Becton
Dickinson; St. Michielsgestel, The Netherlands) were flushed with heparin
and placed via the right carotid artery in the aorta and in the right
internal jugular vein. The rats received no heparin before or during the
experiment. e i
30 [0068] Exper;mental procedures After an acclimatisation period of
15 minutes, the rats were randomised into five different groups: 1) sham,

2) hemorrhegic shock (HS), 3) "liereorrhagic shock with LQGV treatment
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[ 0057] METHODS: Rats were bled to 50% of baseline nean arterial
pressure and one hour |ater resuscitated by autol ogous bl ood
transfusion. Thirty..mnutes after onset of henorrhagi c shock, 20
experimental groups received either one of the synthetic

ol i gopeptid W r 9 ' QN

IL-6 plas maa?%&e S z@%‘f@ﬁ%@%‘)ﬁ? v&@(e Yr@g%ﬁénlﬁg}{)gé}gg@g%
af t er onset 5pthehirphddiaghvckhwith, LAGREriredtumgs, (HSAWGENdHerwrehagic
MRNA | evels for TNFa, IL-6_and ICA M1 were determ ned 18Q mi nutes
after onsetskickowagdngueethdy, blood withdrpygal, FQE%@JE’FS: they %‘é@%ﬁ{lg\?\k]{’ﬂd

ei t her one e | ' A@%{ | &3
reduced TNF?(glu%%du{l@ gq%%iisgn%gﬁgglg?ﬂ%igg—% ) as ﬁ#@%&qﬁﬁ?%y
t [1 anscript #@ichb?f Thisgt kel of hypeiensid] ©¥a5 HaiCNGEUSHOR) GimsiedeAftay

t hese powerful effects of oligopeptides dur.i sever.e henogr.hagi
shock, t hey3Hespimses TRET ApREGTS eﬁilﬁér&i%mglﬁfgﬂuae%%t&nap% ot gtt&?kgon
the hyper if cgsgjr@g}a@v; LAGEI DY b detNGolhiten! 8t béfigadhhaat &hag

;
tissue- and o mege that is assocrated wth severe henforihagic
shock. wel® ®a6¢d loNTREDIUETE Edies) inewhidthagi perfomuéd tdose-es¢adation

massi ve bl ood | pss, i ch cannqt be conpepsated hy the body wif.hou
treat nment. eXPRTEMARE : %‘P‘fﬁc@é‘ﬂtl’r’éﬂe?ﬁmﬁngﬁgréllﬁg@ #Ef‘?@cﬁi@?rs%tdﬁcé%to ol
bl eedi ngy ange 18siHS sKYdkA¥ARGH RIre¥ QTR By LbRkAKBYSs 108§ Yeansfusion

perfusion. This treatnment induces an inflammatory response, which may
cul mi nat e i ower & pseiedrad J0nfninmvestaord moadtoverd ramepthendR0yminyites pfter

dysfunct i d : Z3L. Ln.additi
apBr ox mt ol B Pess CRetiFee i 1y S aRpAE, bakneepe, thgysame
trauma- henogg3an hdcedaedsis aied MalRrhbdct BRodkeadiingls abaeSwithout

death in critically ill patients .on the intensive care unit all over
the world wpetforminghemgrrhage andfadapiaintrggon pipenfides. . [0061] The

Serer 81 LRl SBRARRE M e Rt s e
15 minutes before and 30, 60, 90, 120, 150 and 180 minutes after onset of
hemorrhage (Fig. 7A). After blood withdrawal, leukocyte numbers were
determined using a coulter counter (Beckman Coulter, Mijdrecht, the
Netherlands) and corrected for tl}e hematocryte. Approximatly, 0,3 ml of

20 blood was placed into mini co!_lle'c;'t_: ‘1:;1_11)_93 (Greiner, Bio-one, Alphen a/d
Rijn, the Netherlands), plasm'lf; waé obtained by centrifugation (1500
r.p.m.; 5 minutes), immediately frozen, and stored at -80°C, until assayed.

[0070] Measurenlw‘nts of; Mee::mf arterial pressure: During the

experiments, mean arterial pressufe (MAP) was continuously measured
25 using transducers (Becton Dickinson) that were connected in line to an
electronic recorder (Hewlelt Packc_zrd, 78354-A, Germany).

[0071] Tissue colléction and siorage: Liver, lungs, ileum and
sigmoid were surgically rémovedt at the end of the experiment, snap-
frozen, and stored at -80°C, until assayed. |

30 [0072] Measurement of cytokines: TNF-o and IL-6 plasma levels
were determined by ELISA (R&D Systems Europe Ltd, Abingdon, UK),

according to the manufacturer's instrgcfzions.
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15 nol ecul es, such as intracellul ar adhesion nolecule-1 (LOAM 1) and
vascul ar cell adhesion nol ecule-1 (VCAM 1), on sinusoidal endothelial
cells and hepatocytes. Furthernore, increased |evels of
pro-inflammtory cytokines are found systemcally.and locally in

| i o i i . 6‘,,- ' 7, J. T - i nf.
oyt okl nes o oaudahPh T SEpfigsion: of jm VA il b3 gerbrR Tt
(TNF-a), i nper: eulni (Wak- 11a0d sibs l[é-OQIA@EMZIlit_ cg-.%GMt RIS

affect organ integrity/function directly, but also indirectly through
secondary n€@dimtny)s ccsardingto bhe manwfactgeer's mstrsdivane S NF-a, I1L-6 and

| eukotrien telet-actpivatin act.or I o di ns, and .
conpl enent ef%ﬂ f4§r.an‘i*f'\’ﬁ‘—lp A& mingd, eg}' e?@ggbﬁgfusﬂ?% sta- fRRYS]

by endotdiel gajsygiebdss 72700l 8K NHadiAnki Wdskerd€RRs CAONUBAY 8 sEREbBaL ed
intravascul ar coagul ation [18, 16]. Cells within the liver, nainl
Kupffer celpeeyidngly dt75oThidpat dbye endaHIAM-hueswireksiorn miet leakipsificdeby s,

are considered as the mai.n rg. of the ro-int 0 .
cyt oki nes dUPTRY ARHES ?%&Fﬁég‘mﬁ- ?Iil et Ifr8§§f§)m$ﬁgﬁf(l£s{q%§c%r§e1}8ted
r esear cher sjpyilefiocused on the 30 nodul ati on of the system c

inflamatory responses w th therapeutic _agents_aimng, at
neutraliiiiig tH80Et i Siatistisel anadrgises Sty appalysisNpag pexprmed

Q her researcher e 8 } e el NG i ik bt of
TN & pRbduCTnBroF D] Vebigyer g RS ket iyl Dol il
be adm ni st girRdekRtGierct i ipasietviibl Kiesiul WialliscstatisdtalttestadhKeusksl-
therapeutic effect [19]. Cearly, this is al nbst inpos

e i
clinical trWaes réabstiprlgdesting igultaheefoPe S OHED api ﬁémiﬂr?ﬁ M&ﬁ@éﬁ
after the '88&1%5#%083:(3%%%%%%{0@%3‘ 4 §3%CwaldoRliibith SatfsBkEy N9

t he production~of pro- ory:-cytokine are nore relevant to
prevent thesiguifithatl eading to MODS. [ 0063] During pregnhancy,
the maternal i systemtol erates the fetus by reducing the
cel | - neHf atggsme response while retaining 10 normal hunoral

| muni ty [ 201, Aghgs) Chidicsh SOHIMATRag shSH: - IBHLALE NP,

di seases regress In many patients during pregnancy [20/ The hornone
human chor i dhhengdnadoted pemoftieg@ic shogkaiwhivh sesrwtceessiyllp nzaintained

e oct B APRSRIR! 5 ML S0E RNy Pt ULy
15 speci fi cyDte ¥hbervRBZMBRaf? Hloatddirsts Pig. €ABY. LA ddeeedsel RASRe Of
several oligopeptides consisting of four to 'seven am no aci ds, which,

because2bf pémsentagel ef ibloadedemkacytas sfaspphssrotdgncall fouscexsaimenfad

consi dered requl at.or 25] .. Su (ETN RV t g
synt hetic oﬁ‘ﬁ%’ﬁ %r@éoci&ﬁt%ﬁ%ﬁﬁﬁﬁeﬁgbﬁﬁﬁ :Béﬁ‘ﬁgégm"rtg?t gwﬁ ?%Ogﬁ%a %,
di sease sevgidcky rad§iGwdkd Festsitated iwithi gherdosen| ooty Sadabtardrgen

i nduced system ¢ inflammatory response:syndrome [261. Consjdering
these power faperfusinn, avhich ea§ assosiased Kikh Acrqranadizagiopapt lenbecyde level

i nfl ammat i O{Hi e~y pot hesi zed that the administration of such

regul atory F'go eptides after severe trauna-henorrhage could inhibit

the nmasgs ve infl@omgt OOWigbp@ﬁﬂilﬁ@;qa&ﬁ@@ﬁb‘&h&ds Zrovinflanihiotorgondelinen.
GG A IR ST R A
variants, n(”ﬂ@@(f, ﬁwm%@élated to the primary structure of loop two of the
B-subunit of hCG was evaluated in a rat hemorrhagic shock mod_el. Before
induction of hemorrhage, ’I‘_NF-OL:pllhasima levels were comparable in all five
30 groups (~15-24 pg/ml) (Fig.‘ 8) IEI;j'-th.e HS group, TNF-u levels started to
increase thirty minutes after induction of hemorrhagic shock and were

significantly increased after sixty minutes, as compared to the sham group



[0064] In this study we denpnstrate that LQGY, AQGV and LAGV,

adm nistrated after the induction of henorrhagic shock in rats, 30
significantly reduced TNF-a and IL-6 plasma |evels, which is

associ ated with reduced TNF-a and IL-6 nRNA transcript levels in the

liver. This,jndicates that L AQ LAGY t her apeut i c
ot ent i a2 PERGTS Chae/ B0 EPEoOEEy 8l D AN A B A6 by
reduci ng orgaRihihear g p taRdh 90NinGiutes IASARCERS @fow, t AKSe AYich
henorrhagi ¢ shock. Materials and Methods 5 Animals [ 0065] Adult
mal e speci flevelsadéndiyed- Again Wik wdwayarem@iaingameorBed Zesmparetthto the

Net her | and i ghi Ng..35Qx 400 d Ani nal s, h d
bar 11 er - conthationSu, Bic By TR GotEiaRty SCRE I P Rh DBt e e e
vere al |pwegdipe Q@Y eHSPAQEWI HEMAGWS shsned i die MabadiOird phispes|

was approved by the Aninmal Experinment Conmttee under the Dutch
Exper i ment ST -anevelssdwang athe exfirsiment dFien8).-r Ui-6slevalsdagokmowm £hi s

nat i | | aw t hat he i npl Nt f "cuidelir t

o1 ot ooti on- BEFGRSAh TAEL PSP GOaRy N Ra: ehenErIe b PRl Speee 2HE
Directive 86Y, 69 ibefokb] WO @ClersilbATLIE 1RbisdANARSd Qﬁﬁ'gle'ﬂt@ﬂected 120,
ol i gopeptides (L , AQGY and LAGVY) were synthesi zed

Ser vi ce B. VI5Q Rods &8l aminuten afteat Hher pasedsyt hemomhagiy 9%@%1?5 DSEIS%HS
or ocedute: SRPs ek o P08 aede el? simfeanty dafleadt B Bmeered iy
, but were atiauedonptey 126 hinkitéd (1708abg/mi¥eve 338 pg/ml, respectively; p <
0.001), at 150 minutes (2406 pgl_inl vs 316 pg/ml, respectively; p < 0.001)
and at 180 minutes (2932 pg/ml vs 369 pg/ml, respectively; p < 0.001) (Fig.
9). Although IL-6 levels tended to increase a little in the HS/oligopeptide
15 treated rats as compa'r;:d:.to '_s'he}m treated rats, this never reached
significance. Treatment with oligopéptides after hemorrhagic shock
(HS/LQGV, HS/AQGV, HS/LAGYV) resulted in a significant reduction of IL-
6 plasma levels as compared to thé non-treated hemorrhagic shock group
(HS) (Fig. 9). These‘ data demonstlirape. 'that;_treatment with a single dose of
20 either LQGV, AQGYV, or LAGV éfter induction of hemorrhagic shock
results in a significant reduction of TNF-o and IL-6 plasma levels.
[0077] Oligopeptide treatment reduces TNF-o and IL-6 bui not
ICAM-1 mRNA levels in tﬁe liver: .Because oligopeptide treatment clearly
decreased the TNF-o and IL-6 plasma levels, we analysed mRNA levels in
25  liver, lungs, ileum and sigmoid.:.fcissﬁes at 180 minutes after the onset of
hemorrhagic shock. In the liver, -TNF-a transcripts were significantly
increased in the HS grmii: as cqmpa_red to the sham group. Oligopeptide
treatment was associated with dgcfeased TNF-o transcripts in the liver as
compared to non-treated HS. rats with only HS/LQGV showing a
30 significant reduction as compared to HS (p < 0.01; Fig. 10A).
[0078] In the HS grp_ulz',f -IiL-G‘ transcripts in the liver were
increased ~83 times as comﬁaréd'tb 'thel sham group (p < 0.001; Fig. 10B).
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20 anesthetized using a m xture of N20/02 isoflurane (Pharnmachem e
Haarl em the Netherlands). Body tenperature was continuously

mai nt ai ned at 37.5C.by placing the rats on a therno controlled
"hal f-pi pe' (UNO, Rotterdam The Netherl ands). Endotracheal

i ntubation | : r
minut e wi th esR e Dl e GRS b FRe P LR oo P i T E R ARIPE
(PE-50, BectomrobBiprredstontheStsha thdadbd gastipl LOKHE MNed heQGAIhdedatuene
flushed with h rin and.pl aced via the_righ rotid artery in the
aorta and | FPTIELGhO BB G0R 41 L MRNAGFRBICEHIE a8 oBpaiDa

heparin bef%ﬁlms%hﬁg?umogxpfg{ hgBnt . -30[ 0068] Experi ment al
procedures: After an acclimatisation.period of 15 minutes, the rats

were randlon sed [087YH fIGAMILf franseriptyloveds inljhe Hvey Rprea eimrifibagily

hock ,.3) h i hock with L t t HS/
?le?rgr r I(‘lgzjl) c“?%ﬁ%%ﬁ%% Eﬁ% Sgrggﬁﬁvgeﬁ?mf’%&;%%e %%#ﬂ%ﬁ%oab?@
shock wi th Ol iR tRAtmehBALARY) HediPRAERAN £ SPRFKQERS FIAUGEY, bY

bl ood wi t hdr ana reducing the circul ating blood volune until a nean

arterial prHESEUAGV)MER) naif affes, dfe HOAMAL trekkpripd sleBels diac thed livahi(Big.

| evel of h i i ntai ned .f.or 60 m. . 30 mi pyt.es,
ats recer RICEREResl AT pRORRR G Bonb e Tn dertp s lhbey
LAGV or1@®, 98etesed BethidehOthe JdX8owe BRSO NEINEQS AR W ETIOAMRY @Bta

previous studies, in Wich we performed dose-escal ati on experinments
(manuscr i pt D¢t speepar Theen atasiindicatd that olighpentiden dreatinemt ofollo@ing

henor r hagi Chglgggﬂﬁag{cagﬁocge%%ré%seg.Sp%:io!i% ggnr%g 'au}cggoﬁgﬁggﬁqsgﬁgf ﬁ"e‘felﬁ_zo

t ransfusi onover "aperi o mrnut'es

m nut es af t &rthatlivedr hhteloevmoereheei IUAMEd (rhhgerff)levdlgam ani mal s
underwent the sane surgical procedure as the henorrhagi c shock

ani mal s, but w thout perform ng henorrhage and adm ni stration of
pepti de 1 sma collection and storage: Arterial blood was
obt ai ne 15@1’2@%&8@& ore and 30, 60, 90, 120, 150 and 180 m nutes
after onset of He0&Nr Hagkhi§ Biwly Wéusedfatert thdded df Weinogrleasit shock and
| eukocyt e n(‘hmbers wer.e determ.ned usi'ng a coulter counter, (Beckman

Coul ter, M ferertiratedyEhqepdminisiation of sptbetic oqokgnpephides (LQGY,

henat ocr yt eAQ@Xg PGB 3Y mituBedThite: AQcP lng@%t}’éﬁf et%ﬁéeigﬁg%(i fifcdd Pl%e

of
col l ect tubes (G elner, Bio-one, Al phen ai her | and
pl asma was pivtiaiflastnbtorg ewteliifie detdlpasfobided wiph whis dnditert.e3yr data

i medi ately,fr . d stored, at, -80C’' until . . '[0070
\bacar b ntadeR e s 10 PR HREL L GSear e, o R Bl eereiAp o Rrbhn
arteri al prﬁmﬁiﬁafdvg%mmlae SORINANY RSt TBRASY L th LBvsi ng

transducers (Becton ckinson) that were connected in line to an
el ectroni ¢ recorl@@§1] ( Hdemerthapie shcl is 288%datad vGth margarly adherenp@o6f/1]

T s oL SRR Ao D A AR
stored at -EflameUrdiin 366 YRR a ‘decrease,in the percentage of leukocytes was
25 detected in all four experimental groups after blood withdrawal. This
indicates that all experimental groups experienced ilemorrhagic induced
shock. Resuscitation resulted in an increase of the percentages of

leukocytes in the experimental groups.
{0082] Hemorrhagic shoéi;_ ‘fo_l'ltliwed by resuscitation induces a
30 severe inflammatory response,.'véﬂ;i‘cl{ is characterized by an exaggerated
production of early pro—mﬂammaifory cytokines, such as TNF.q, IL18, and

subsequently IL-6 10, 11, 121, TNF-g, is é. key mediator of the innate immune
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30[ 0072] Measurenent of cytokines: TNF-ot and IL-6 plasma | evels were
determ ned by ELI SA (R&D Systens Europe Ltd, Abingdon, UK), according
to the manufacturer's instructions. [0073] Eval uati on of nRNA
| evel s by real-time quantitative (RQ- PCR RNA was isolated using a

Q AGEN kit AGELV,, Hiidea rgany) . accordi ng, to th o
anut act ur PRI PR FRER YnoB50RTS, Bk bPisetive drenves
det er m ned Ry¥pReidCipaiabh OirdBctARRl | @d SoBisyid e Bagefld PLR HeGH e’
'(Foster Gty, CA,_USA) as described previously 1271. TNF-a, |L-6 and
| CAM 1 expreresindrolieds masarvei TN&do lyrodueiien iis dethal, ag 4t epreadsppia. the

Primer probg ¢ I nat i. ons ed [ ' . 0]

Statisti calbﬁgﬂfgﬁr%%?lg: ugtoatolg%ri é)g%g%énaﬁ%%g% vq\ﬁg&%ggf %lrs F’r%% %%Lﬁg? n%nd
SPSS versi ofrobdots®d th@peodiRtiD dfecondivyCagoinlammatdiyahedia®sms, such
di fferences were anal ysed with Kruskal -Wallis statistical test. If

Kr uskal Wal | #s1ls6 B4+t i cal testing resultéd in a p < 0.05, a Dunn's

Mul tiple Co i t ne ned. ay 0nsi
Stati otical 1y si 08, CBbenthS AEaPLRA: 2! B Feal> ol ERAC R
heror r hagi chehefihagk @egicnby nidyestiiNRevelop Gtval infamhaiongregsbnse that

henor r hagi ¢, shock, which was successfully maintajned for 60 m nutes
in all fourleadpdopnidilap @rrds) Fri_a?t%#@%n% glreptmmp siatesies

observegh i n_. . : (R . ' . .

or cont o "Rt LERHERAD Bidablidl ofinds, SGER SROMENACILAA Shibodies
groups af t eqigdiheio TNF-of) dravecbeensaccedédnlly Sipdliednim st exrahfibBammatory
0o L A ook S Bl g %,
of | eukocytgol.avel é]JOEtLigal é@diezfidiﬁ%ggl%%é GRPE Rk DS dlds e aEaRat Tmmffes

pro-inflanmatory ¢yt oki ne asme: | evels: The therapeutic capacity o
t hree synt heidwedho gliniept eiffes ifi LM aAQBEnts BBVE had lateacsuggestied that

primary stryucture of | pop two, of. the 8-subunit of. hCG was,eval uate
" & r a5 heRDRErHagt: aRblBHies BEREF R LI ALREP WGP -earréaﬁgﬁapg%? ot

TNF-a pl asnpnfrey Slnti- MRITCo, QIR 4 BRE abNadld sl Belease reservoir that may

lead to increased constant active TNF-a. 32, Therefore, aiming at therapies

that decrease the production of TNF-o and IL-6 may be more beneficial in
limiting tissue damage and :!_:p:;gfi:éli.ty'_ rates in trauma-hemorrhage
20 patients than neutralization of already produced cytokines.

[0084] In hemorrﬁag*ic shock, TNF-o is secreted within minutes
after cellular stimulation, whilé‘ p'roduction stops after three hdurs, and
TNF-o plasma levels become almost undetectable [?l. We demonstrate that
regulatory oligopeptides (LQGV, AQGV, LAGV), administered 30 minutes

25  after the induction of hemorrhagic shock, significantly reduced TNF-o and
IL-6 plasma levels. Whethei"tl.lg,. effect on IL-6 production is direct, or
indirect due to reduced TNF-¢ plasma levels cannot be concluded from our
data. Nevertheless, establishing a reduction of IL-6 is of clinical
importance, because high IL-6 plasma levels correlate With poor outcome

30 and decreased survival in patienjzé with severe trauma and infection 183 341,
Cells within the liver, are con51dered as the main producers of pro-

inflammatory cytokines during he.!morrh‘agic shock (171, TNF-o. and IL-6
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30 groups (-15-24 pg/m) (Fig. 8). In the HS group, TNF-a |evels
started to increase thirty mnutes after induction of henorrhagic
shock and were significantly increased after sixty mnutes, as
conpared to the sham group (264 pg/n. Vs 24 pg/m respectively; p <
0.01). TNF- ng@é tes
in the HS g?gtk}g&%"fsltegrgﬁ Ich Teve %HH é%lgrle%%gi agal n G%tgtogﬁ\l/\g?liss Qfo‘ﬁ‘ﬁ
remai ni ng i hQ@isANESnpalAdrV drédimattamagranspeibfady wil) .a redwdivhr ast |

f th 1 ted HS 5 S/ L HS/ A
el LAGY) | SHENBHOAY Ertehue” BirehEh WREaDRs e SNEH i of fecieased
experinment hgcqﬁﬁgnélgc@ﬂaﬁéﬁl AnBiifer KRR AR dH&%é&%ﬁ%m@tof%nhéﬂﬁhal

ti me-point t ter severe morr hagi ¢ shock
Ther ef or®, uﬂlsdmdahaj)mdyﬂeh{ﬁrirfgvhémornhalgia)sicbckasmhca‘samd éxgoressgdon 20,

150 and 180 ft rh k..In th
To group. I ihesahsann melnerls HERBEY; &0 B b0 oottt e dniabantt oo
to sham gr oupA®L.1 b2Prdbsii RStHelift: éﬁé%aﬁiﬁrrﬁ%@m&iﬂo@k: Hb%ﬂ@f?tLQGW

p < 0.001), at 150 mnutes (2406 pg/nl vs 31 espectively
<0. 001) andARGY8er hAGIN éxeat2e8P /nntrewlB@@rpguoﬁd IG@B@b@@mbwn p

The 1S of  gbpispPted b8 SHE Pt 3l S mrlieoh®ot®er 3R Bulbis Wl o

this neygr f rﬁi%%ﬂﬁﬂ &f qmmcprt%scﬂp%hnem Whd) ﬂbuﬂpmﬂt Ls;geﬁmar tv@é
henor r hagi c_shock (HS HS/ LAGV) resulted in

si gni fi cant detedted: nmff@f:t othemprgafmc shoak gn atbe cladp@ﬁi@u of a‘l‘ﬂ‘ﬂ@c, IL-6

non-treat ed gj.c_shock ou S

denonst r at e? ?‘ﬁgﬁwg rﬁﬁlﬁ?m%s ﬂ{"és gﬁ’rﬁﬁln3 osgthegl)l E&gfm D
ARV, or LAGHid £ infeuahta® rebp diﬁ@ﬁé ifiaited &fb@ﬁﬂéehﬂﬁbﬁdgﬁc shodk and
significant reduction of TNF-a and I'lL-6 pl asma | evel s. [0077]

QO i gopept i dBuid xesuacitationedhde¥. TNF-a and 1L-6 but not ICAMl NRNA

| evel s the |i c i t t ed
| veloAAD Lhe | ity Baealag.all SORSRLA HE-nRALIBR L Ca ke dRgE ors
liver, | ungfnmiuneyseat, bé@umé df itlsspuasivatrolSih pmevunasga;he eejettien of
onset of hennrrhaflc shock. In the live cri

uyi b 36]-[;% 2 o rﬁr(];f ]?Fr%l \#ﬁ th]..’l
si gni fi cant fBe feftal abegralt AUring NISZRAYY %S BreHR S HYRS
group. Qi gﬂf‘z)?%%%% %o\r/ %?écﬁ@hé%ra"ﬁ%%rﬂt f'éil:eﬂotrg W85 889¢htd Nee6isd

transcripts as conpared to non-treated HS rats with only
HS/ LQGV shomiesgeraedd 161 diief i oligopeptidesc tiopxpetebipares ¢edl menflranes

0.01; Fi 10A) . ..[0078], | th 6 .t i pt
Cho i Vel vBFoith eaREaRE TR bTARSSh '3?6%58?%& %%g’gﬂi% oé%é% <
0.001; Fig. m]tpfﬁ)e]luleﬂ‘we Phist Reud) | Qﬂ(ﬂ)eBhgaﬁgt 0@di8E S OHRS HbRWERErAN

increase in IL as conpared to the shamtreated group. LQGY and
AQGV tr eat néenmnsisatet dmlau theae siigopéntidest hawdactistincti reguiatéogrrifect on

transcript St}?ese}gp%ggsalgr? C(i) tggnéshl%vgﬁreg 1191lilxqﬂ£1%m<at8r§9 ISJat e%rs al d3 )m:numty
Nevertheless, investigation on the mechanism of action of hCG-related
25 peptides regulate gene eilcp_res_sion are necessary.

[0086] Recently a study was published in which the dipeptide AG
inhibited the mRNA expression of pro-inflammatory cytokines in the liver
after hemorrhagic shock B39. However, a very high peptide dose of AG was
required (150mg/kg), where we obégrved clear effects using 10mg/kg in our

30 study. Nevertheless, this and oﬁr: 'étﬁdy indicate that the use of specific
oligopeptides can be considered as therapeutic agents for treatment of the

inflammatory response after severe trauma.
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5[0079] ICAIVI-1 transcript. leVels in the liver were significantly
increased in the HS group as conpared to the shamgroup (Fig. 100).
A i gopeptide treatnment 'during henorrhagi c shock (HS/ LQGV, HS/ AQGV,
HS/ LAGV) did not affect the ICAM1 transcript levels in the liver
(Fig. 100). In | iTheyan | SRS |f can

di fferences coul ble(%hdgtectgr b%?&%g%kthe vagﬁb%%ggrog g %X?ﬂumm
TNF- a, | L- 6 oligopeptinie GLQG&E awalv AW aftdihelse isthictionnsl @abee thaima-
ol i gopept i treg%nent ol | g Fenorrhaglc hock decreases
pro-infl ang’le kP ‘écetsr HP#aauent dire-1pHampatory crespomsed obkesgot
reduce ICANH&tgrguggg e 3 fhi
study we used a rat ﬁ%ggllato%*@ﬁéen%r r ﬁ%ﬁ%’f&gﬁé cejra eér?g%sg’lj EJtlﬁdrjll’t ﬁgt
admi ni st # at momimizisg itheeldte lofei tlopefrnide stifs@CUndAQERAn- &S e 3hat is

m nutes after o ducti o efficient reduces the .

pro-infla F%Oc?%(%étwc}%l %vqrgifiéq%mg;se&q ‘with this condition. Qur
data 20 denonstrate this to be a Ilkely consequence of reduced
expression of pro-inflanmatory cytokine nRNA transcript levels in the

liver. 100811 Henorrhagi c shock is associated with an early
adherence of |eukocytes to the vascular endotheliumas a result of a
decreased bl ood volune [28]. In our nodel a decrease in the

per cent age of | eukocytes was 25 detected in all four experinental
groups after blood withdrawal. This indicates that all experinental
groups experienced henorrhagi ¢ i nduced shock. Resuscitation resulted
in an increase of the percentages of |eukocytes in the experinental
groups. [0082] Henorrhagi c shock foll owed by resuscitation induces a
30 severe inflammatory response, which is characterized by an
exagger ated production of early pro-inflammatory cytokines, such as
TNF-a, ILIA and subsequently IL-6 [10, 11, 12] TNE a is a key

medi ator of the innate inmune systemthat is crucial for the
generation of a local protective inmune response agai nst infectious
or non-infectious agents [9]. However, uncontrolled massive TNF-a
production is lethal, as it spreads via the bl oodstreaminto other
organs thereby inducing tissue damage and 5 pronoting the production
of secondary pro-inflamuatory nediators, such as IL6 [10, 11].
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[ 0083] Despite inprovenent in treatnent strategies, trauma-henorrhage
patients may still devel op severe inflammatory response that |eads
too MODS and finally death. Experinental treatnent strategies 10

ai med at neutralizing bioactive cytokines, such as nonocl onal

ant i bodi es ' , have been successfully applied in several
i nf | ammat or%ﬁ@%gﬁ?@i ncl udi ng Crohn's di sease and Rheunmatoi d

Arthritis [29,1.39ncehloVy alarlel, IniGaAll, SMdkés, Thi BepsiDRAs| 2002
anti bodi es agai nst TNF-a showed no clinical effect in
"trauma-patients [311. It has been suggested that 15 TNF-a

neutralising t} | §S i f ogln. &
TNF- a/ anti - TNIa‘—")?abgg‘%}l 9 W gﬁ:ﬁ%%%&gast i,1g§s| O\iﬁaéfeﬁ% g{s%'éhfaétlég‘% ‘?}@?2’? %ﬁé‘gﬁmy
| ead to §ncreased9gronstant active TNF-a [32). Therefore, aimng at-

t herapi es that decrease the production of TNF-a and IL-6 may be nore

beneficial in limting tissue damage and rnortality rates in

t rauma- henor r hag e afp zat, L f 'N%ﬁlﬂ}‘t oghyced
cytokines. [0 84?S$%rﬁ§trlr\ho’r rq%g(a{ Ig%]hggg}lé% gtalg slgclylgte W taﬁlbn '
m nut es after ceEpideasiokigymflsepbisrin patidnds prithd inztiroatis iwgpsy .aftie Care

t hree hours, and F- | as vel s becone al nost undetectable [9].
We denonstrate t -?&%’I&(W%ﬂg@@pepti des (LQGV, AQGV, LAGY),

admi ni sygred 30 minutes 25 after the induction of herorrhagic shock,
significantly reduced TNF-a and IL-6 plasma | evels. Wether the,,

ef fect on |L- & pDSdubefeoms R,diWadd , CBr.Impaittr of t helmerthmngee dnc sthuRhiE- a

| | evel t b | uded f.ror dat a,. Nevert hel
establ i shing a rSHGERSLATOPYITIRY (o SBRATHIME AP IERCU A BRE 2Be

high 1L-6 pl asmagl@ypbsicasdstderhbions [ TPeRmaPBboQMY(BPSHN]. decr eased
survival in patients with severe trauma and Infection [33, 34] Cells

within the liver, are considered as the main producers of pro-
15 5. Muylle L. The role of cytokines in blood transfusion reactions. Blood

Rev 1985; 3:77-83.

6. Matsutani T, Kang SC, Miyashita M, Sasajima K, Choudhry MA,
Bland XI, et al. Liver cytokine production and ICAM-1 expression
20 following bone fracture, tissue trauma, and hemorrhage in middlé-
aged mice. Am J Physiol I_Gastrointest Liver Physiol 2007; 292:268-
74

7. Rothoerl RD, Schebesch KM, Kubitza M, Woertgen C, Brawanski A,
25 Pina AL. ICAM-1 and VCAM-1 expression following aneurysmal
subarachnoid hemorrhag'e- and their possible role in the
pathophysiology of subsequent ischemic deficits. Cerebrovasc Dis

2006; £2:143-9 T

30 8. Sun LL, Ruff P, Austin B, Deb 'S, Martin B, Burris D, et al. Early

up-regulation of intercellular adhesion molecule-1 and vascular cell
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i nfl ammat ory cytoki nes during henorrhagi c shock [17]. TNF-a and IL-6
transcript levels were significantly increased in the livers of the
HS group. WQ#s/AQEY or LAGVY treatnent was associated with a
reduction in TNF-a and IL-6 liver transcripts, which nay be

i ndi cative of de f M RELOT ctl LOR, ! nt
characteristic Oﬁrﬁ}geﬁsﬁfﬁfeql?éﬁgg e(?%’llc&'s}'%anngl ﬁ%‘%ﬁ%@y e %?é%éihwaha
henor r hagi ¢ shoclesuscitdatidre aadkepgnoes si4d8-2% t he adhesi on nol ecul e

ICAM1 [7, 8]. Qur study confirms the increased | CAM1 expression in
the liver after henorrhagi c shock. However, LQGV, AQGV, or LAGV

treatnment didgo tre1 e h%@% [ tSAC e
due to the inabi Fﬁ@ég# K%E%‘%gg? { ggs 0 %%ﬁ%@??’w t hd-‘g?i)é{{hgglé}g?rgn
of | CAMA transcRiimonnecrobis factigsactivityuincaeabesiignthiedeariye relgtonse éd
no effect of henorrhagi c shqgck on the ipdycti f TNF-a, |1L-6 and
| CAMM1 transcri pfrél.‘lnﬁlani“‘.«?aé&f?ﬂ‘ie%@[e@ﬂépg h%ﬁ)r&gﬁp‘?‘% the first organ
in which the inflammatory response is initiated after henorrhagic

shock and fluid resuscitation [15, 31, 32]. 15[0085] In literature,
it is well deslkdMadgoushMiR, HaGeWh Gleguirnil, Deétchibdin®he gut:enpytokinedse

al 1 ograft duri ngEpRSBHARCYERSS: g il aataRs Peck A8OF TP dn by

bi ndi ngyg o specific menbrane-bound receptors, which activate second
messengers [37/ The ol igopeptides are expected to cross, cell
menbr anes 20 ik Weug B.ddan rX,ngchiyabroale ink BE¢ dmegocki p3dleladrl RL,

exert their effegts i acellularly. This, stydy.and ongoi ng ,st,udi €s
in our |aborat orgng‘erﬂfrﬁst ﬁg‘tée {Shaetsg?rﬁté{i_e f_8¥i g%%eé?ﬁlflag _ %%vé’lta ba.rrler
di stinct regul at IRGuREHGS bGP HeliCore#Eie Shbalh afll 18eNRStakidNOV R, Bim
i nfl ammat ory pat hways and i murity. Neverthel ess, investigation on

the mechani sm of Jdisioh Gststreadesieliver £hasioh SABHESS(Pelgb¥ kPe gene
express'gn are necessary. [ 0086] Recently a study was published
in which the dipeptide AG inhibited the mRNA expression of

pro-i nf | ammat oy Texigchn®s Kofdd WeAlboshi JaVhsmshizadl, ihegke Ss Koakkd @8]
However, a very high peptide dose of. AG,was requi red1 (éSOn&/ kg()i
where we obser veft Shaage énftbetratiossiiptanenying P ygrlegsinsdypyedicts a

Never t hel ess, -t 5o ABdsaile ShUfisbA GALP &BRkmiN ¥ inBloSP tekidie

ol i gopeptides c e consi dere erapeuti c agents tor treatnent
of the infl ammat gyndroarp racCatet lded 2EvENIS, 1262HTR64. [0087] In
sumary, a single admnistration of a synthetic oligopeptide (LQGV,
AQGV, LZ\QBV) after the induction of severe trauma-henorrhage reduces

t he subs equentlggggjs,a‘%f Eg{rgﬁtee%ye bEEHBRARs éﬁ!ﬁi&&h%ﬁ&%ﬂ&ﬁﬂé& it éfrile

t hese ol i gopepti ave rapeutic potential, m nimzing the
late |ife threatam-ibgntdlgEcsrarmfcion ganctittsade mival Invests 5HU; ddd?3-
Wi th severe tr auga- henor r hage.

25 14. Winkelstein A, Kiss JE. I_pgmunohematologic disorders. Jama 1997;
278:1982-92,

15.Davenport R. Cytokines and erythrocyte incompatibility. Curr Opin
Hematol 1994; 1:452-6 _
30 o |
16. Davenport RD. The rolé:,‘,‘,ofi'_'cyfcokines in hemolytic transfusion
reactions. Immunol In_vestnl 99I5; 24:319-31.
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<4 (.) <4cal (.50CDC) <4C) HE-l OEI < Cainmns 1. A nethod
for treating a subject suffering fromor believed to be suffering
fromtrauma- henorrhage, said nethod conprising providing the subject
with at |east one isolated or synthetic peptide, or functional
anal ogue or derivative thereof, of smaller than 30 am no acids,
wherein said peptide is smaller than 7 amno acids. 2. A nethod
accor di ngClaonc!l ai m 1 wherein said peptide consists of 2 to 6 am no
aci ds.
1. A method for treating a subject suffering from or believed to be suffering from trauma-
hemorrhage, said method comprising providing the subject with at least one isolated or
synthetic peptide, or functional analogue or derivative thereof, of smaller than 30 amino

acids, wherein said peptide is smaller than 7 amino acids.
2. A method according to claim 1 wherein said peptide consists of 2 to 6 amino acids.

3. A method according to anyone of claims [ to 2 wherein said peptide consists of 3 to 5

amino acids.

4. A method according to anyone of claims 1 to 3 wherein said peptide consists of 4

amino acids.

5. A method according to anyone of claims 1 to 4 wherein said treatment of trauma-
hemorrhage also comprises providing said subject with blood or blood products such as
red blood cells (RBCs), platelets, plasma, or combinations thereof.

6. Use of at least one isolated or synthetic peptide, or functional analogue or derivative
thereof, of smaller than 30 amino acids for the production of a pharmaceutical
composition for the treatment of a subject suffering from or believed to be suffering from
trauma-hemorrhage.

7. Use according to claim 6 wherein said peptide is smaller than 15 amino acids.

8. Use according to claim 6 or 7 wherein said peptide is smaller than 7 amino acids.

9. Use according to anyone of claims 6 to 8 wherein said peptide consists of 2 to 6 amino

acids.
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3. A nethod according to anyone of clainms 1 to 2 wherein said peptide
consists of 3 to 5 amno acids. 4. A nethod according to anyone of
clains 1 to 3 wherein said peptide consists of 4 amno acids. 5. A
met hod according to anyone of clainms 1 to 4 wherein said treatnent of
t rauma- henorrhage al so conprises providing said subject with bl ood or
bl ood products such as red blood cells (RBCs), platelets, plasma, or
conbi nat i bhdsehecedifg to Hriyohisef ddimat tb adicradmenid patidt echstts &ynt heti ¢
pepti de, g& %unction&l anal ogue or derivative thereof, of smaller

t han 30 amho?3t1YE¥r the production of a pharmaceuti cal
conposition for the treatnent of a subject suffering fromor believed
to be suffering fromtrauma-henorrhage. 7. Use according to claim®6
wher ei n shl- d/sgéprordiag fostogrrotiea claianb 1651 wherginseiddsptidegzontiste of 4 amino
accordingﬁﬁgsclain16 or 7 wherein said peptide is smaller than 7

am no acids. 9. Use according to anyone of clains 6 to 8 wherein
sai d peptide consists of 2 to 6 am no aci ds. 10. Use according to
anyone of _¢clainms 6. to 9 wherein said peptide consists of 3 to 5 am no
neTGe° 1 BT AT YBR D b SLEEG St UROR PERASE g
peptide clypsdrfHage Qfso LoRPHR pASlidlag said ubjbQviBLEIBEA bPBlbe pAINORSUE as
claine 6 to 11 wherein said said %reatnenp of trauma-hendrrhage al so
conpr i sestepbipid gely(ReTso pduiplpiachlasma; hr esneitations Bleesodl product s such as
red blood cells (RBCs), platelets, plasma, or conbinations thereof
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