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1. The inflammatory response

1

O

The term inflammation implies local response to noxious endogenous or ex-
ogenous stimuli causing tissue injury, characterized by capillary dilation and
20 leukocyte infiltration and the typical signs and symptoms of inflammation
‘which include swelling, redness, increased local andfor general temperature
and pain. Endogenoué and exogenous noxious agents cause inflammation
including infectious diseases. Inflammation is a host defence. mechanism,
: which might eventually harm the defehding organism, High levels of these cy-
25 tokines are seen in severe infectious and various inflammatory disorders.
- Acute or chronic inflammatory diseases of unknown etiology may be caused
by a difficult to isolate infectious agent. One well-known example is the reali-
- zation that the majority of stomach ulcers are due to infection by the bacte-
rium Helicobacter Pylori. On the other hand, diseases that are usually not as-
30 sociated to inflammation are actually caused by low-grade chronic inflamma-
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- per-family. CRH exhibits 10 times higher affinity towards CRH-R1 compared

to CRH-R2. In the immune system, CRH-R1 receptors have been identified in

20 the spleen and thymus. The recent synthesis of non-peptide receptor an-
tagonists for the CRH-R1 receptor provides a useful tool for a more accurate
evaluation of the functional significance of CRH at the tissue level. In contrast

- 1o CRH, which has low affinity towards the CRH-R2 9ubtypes, UCN binds to
all known effectors of CRH function, including the CRH-R1, CRH-R20, CRH-

25 R2B receptors and the CRH binding protein (CRH-BP).

3. Inferaction between CRH and immune systems
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~and are the main source of a senes of pro-inflammatory cytokines. Activation
of macrophages occurs through antigenic signals such. as ‘bacterial LPS,
which binds on Toll-like Receptor 4 (TLR-4) and activates cytokine iranscri;i—
tion and secretion by these cells. During both local and systemic inflamma-

25 tion, macrophages are the predominant source of pro-inflammatory cytokines.

‘2. The CRH system in gastrointestina[ tract (Gl) inflammation

30 The CRH family of peptides is expressed along the whole length of the GI




5 tory processes. Indeed, it is now well established
that CRH is present in the colonic nucosa of patients
WORMHMEFCerative colitis playing a | ocal pro-PCT/AB2003/005429

inflammatory role. In addition, UCN has been
identified in macrophages in the |lamna propria of
human col oni ¢ nucosa, participating in the regulation
of the local inflammtory response. In general, it
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This invention relates to the use of therapeutic modalities in the treatment of
20 -acute or chronic inflammatory diseases. The therapeutic regimens according

.to the invention relate to the use of synthetic CRH-R1 receptor antagonists
andfor a synthetic CRH-R2 receptor agonists aiming in modifying the re-
-sponse of monocyte / macrophage rﬁonocy‘te / macrophage cell activétion,
proliferation, differentiation, apoptbsis and cytokine production and, thus,
25 control of the magnitude of the inflammatory response. Our data have dem-
onstrated that CRH augments the inflammatory response, acting through the
CRH-R1 receptors while UCN attenuates it acting thought the CRH-R2 recep-
tors. These effects of CRH and UCN are the resuilt of a direct action of these
| | pepﬁde's'on monocyte / macrophage cells which express both the CRH-R1
30 and the CRH-R2 receplors on the surface. "




for the treatnent of an inflammatory di sease or

condi tion conprising one or nore CRH RL antagonists

and/ or CHR-R2 agonists conprised in one of nore

i ndi vi dual pharnmaceuti cal , conpositions. WD 2004/ 047866

PCT/ 182003N005429 5 Thr %atypes of experi nmental
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ad- mnistration of a synthetic CRH Rl antagonists
prior to LPS prolonged sur- vival in a statistically
significant manner. The effect was nore evident at the
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firmng the role of CRH signals in cytokine
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gastritis chosen in this prospective study was that
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Hel i cobacter pylori (H pylori) because of its
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(b) In our vivo experiments, we have used the LPS-induced endotoxin
20 shock mode! in Balb/c mice, an establxshed model for systemic inflammation

in which macrophages are the major source of the pro-inflammatory cyto-

-kines responsible for the development of the shock. We have found that ad-

‘ministration of a synthetic CRH- R1 antagonists prior to LPS prolonged sur-

vival in a statistically significant manner. The effect was more evident at the
25 early stages of endotoxin shock. CRH-R1 blockade suppressed LPS- induced
elevation of the macrophage-derived cytokines TNF-a, IL-18, and IL-6, con-
f irming the role of CRH signals in cytokine expression.

{c) For our human data, we have used patients suffering from gastritis.
30 The model of gastritis chosen in this prospective study was that caused by
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20 The term “synthetic” in relation with the compounds accordihg to the in-
vention is intended to mean that the compounds in question are not
naturally occurring compounds, but are manufactured using some tech-
_nical processes. Synthetic compounds thus comprise e.g. proteins and
peptides, provided using recombinant technologies or by chemical syn- |
25 thesis; and small organic compounds.

“Thus a “synthetic CRH-R1 antagonist” is a synthetic compound that in-
hibits CRH-R1 function and when added to a CRH-R1 assay blocks the
. effects of CRH peptides and the effects of synthetic CRH-R1 agonists,
30 resulting-in a smaller signal when the CRH-R1 receptor is stimulated with -
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specific antagonist sauvagine-30 completely abolishes this effect (Tsat-
sanis et al,submitted).

25 Antalarmin is an example of a synthetic CHR-R1 antagonist.

- In another aspect the invention relates to the use of one or more syn-
- thetic CRH-R1 antagonists and /or CHR-R2 agoni'sts for the manufacture
of a pharmaceutical composition for the treatment of inflammatory dis-

30 eases or conditions,
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invention, e.g. by the use of one synthetic CRH Rl
ant agoni st and one synthetic CRH R2 agonist 5 for a
particular treatnent, the nore that one active
conmpound may be formulated in one pharmaceutica
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two or nore different pharnmaceutical conpositions each
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15 The amounts to be administered and the frequéncy and route of admini-
' stration will depend on the given compound and the actual condition to
be treated and will be at the discretion of the attending physician.

Inflammatory diseases or disorders to be treated with the pharmaceuti-
20 cal compositions according to the invention includes but are not limited

- 1o : chronic inflammatory bowel disease, idiopathic inflammatory disor-
der, inflammatory disorders of connective tissues, inﬂammat(';i'y demyeli-
nating polyneuropathies, inflammatory” myopathies, inflammatory dis-
eases of joints including bursitis, the fibromyalgia syndrome and inflam-

25 matory diseases of upper gastrointestinal tract.

* The term “treatment” should be understood broadly and comprises in

addition to treatment also prevention of a disease, alleviation of the dis-

- order or disease and prevention of recurring of the inflammatory disease
30 ordisorder.




WD 2004/ 047866 PCT/ 182003/ 005429 10 Description of
Wwoekg/eisein ngs Figure 1. RAVWR64.7 cells were tpcgaipgahsmosszo

with 10-9M UCN and 10pg/m 5 LPS and apoptosi s was

measured by nucl eosone formation. Figure 2. UCN

enhances LPS-i nduced p38MAPK and JNK activation in

RAW264. 7 macr ophages 10 Figure 3. CRH augnents

LPS-i nduced pro-inflammatory cytoki ne secretion from

RAW264. 7 macrophages. a) TNF-a levels in the culture
medi um of cells  treated with CRH, LPS and CRH pl us

LP TNE-a levels are significantly higher when cells
mor %Q?%TUOW eRtieRFPEpaUngdsre ifziand%tcabenesedd&)r(tﬁ&fltreat-

p?neﬁteéfté g'éﬁ&ulap%' éé?a%%c S%ﬂdm gnt?-aeilé%ﬁ@&b;e .g. by the use

signif ranner

LDSonnomwmticLCRl-!slétraatagHmétf&m Bﬁa\%%thétréetthﬁ RD! , st
% zT pro-inflammatory Cytokines at

5t fn d?%’P)EN %J'g gEatmeéUethe FLOIQﬁh@hppemqhueectqmpdmﬁd anay be

( FaRisteBandne ﬁﬁéjrrr{étegtléélhﬁg{ﬂpé)%ﬁ(?n ygn@flwaﬁ %he active

wer e determ hed a sem

appmpavhds,CRithe mci«.‘e tidatante sethieasdr ol nidy bé B
c t oki nes a@ﬂ further potentiates m LPS—yl | ndurﬁr?u ated in

St M%?. EnpRRarnAGeYHcalizoraposiormeasth eomprising one

J@?&T PCR products of 1L-1/3 (B), TNF-a
(C) nd IL 6 ( r,ggure 5. CRH augnents LPS-induced

10 pro-i an ammat ory cytoki ne expression 25 in
t,hi oal v, | at e-i_nduced peritoneal macrophages from
ééﬂ tfhaL% combingtionof ackiysompausids, areNsraulated ppéwo or

%) r res lon was
qugﬁé beBiials B Antdect RSl PG ot Bra SR RaRa dical cBbo-
redtione nmobepadmmtréted siviNtaAEGuSM¢ 6398
BT 3/005429 11 Figure 6. g oy Ry ggeformmated‘
t‘{'j&%ﬁ PO'QF]?Bﬂ*'HﬁﬁPﬁffﬁﬂUBB%ged survival of S
15 Salmonel I'a enteritidis-deri ved LPS treated aninals.
B Figure 7. Blockade of the CRH-Rl receptors )

Whenauehra corabipatibh ofaktive €8mpounds are formulated in two or

more separate pharmaceutical compositions, these pharmaceutical

compositions are suitable provided in a kit comprising one or more CRH-

R1 antagonists and /or CHR-R2 agonists comprised in one of more indi-
20 vidual pharmaceutical compositions.

Thus, in another aspect the invention relates to a kit for the treatment of

inflammatory diseasés or conditions comprising one or. more ;CRH-R1

antagenists and /or CHR-R2 agonists comprised in one of more individ-
25 ual pharmaceutical compositions.

~-The kit .maya'l'sq contain a instruction for the frequency, amount and du- -
ration of the administration for the phammaceutical compositions.in the
kit
30




s duced TNF-a. IL-1,0, and IL-6 levels in mce
subjected to LPS-induced en- dotoxin shock. Figure 8.
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isolated froma biopsy of human normal gastric

mucosa, two biopsies of inflanmed gastric nmu- i0 cosa
fromtwo different subjects with gastritis, and of
human pl acenta at term The predicted size DNA product
of 145bp for UCN is found in.al |l sanples. Negative
control sanples are also shown with no reverse
transcri ptase en- zyne (noRT), or no DNA tenpl ate. The
predi cted size DNA product of 360bp for CRH was
detesiceiption ¢f the diwwipigecent a RNA sanpl e. RT-PCR for
actin 1s was-performed . to .assure RNA quality in all
sarrpl es: Figure 9. |nmuno-histo-chem caI ‘st ai'ni ng, for-
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ti ssue sections vvere stained with anti- UCN antibody
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( FRAM264.3 mherdphagesse- creting glands (G . Positive
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and patients diagnosed for gastritis due to
Hel i cobacter pylori infection. Ir-

Figure 4. a) CRH augments pro-inflammatory cytokines at the transcriptional
level. IL-18 (upper panel), TNF-a {(second panel) and IL-6 (third panel) mRNA
levels were determined by a semi-quantitative RT-PCR approach. CRH in-

20 duces expression of all three cytokines and further potentiates the LPS-
induced transcriptional activation. b, ¢, d) Densitometric analysis of the RT-
PCR products of IL-18 (B), TNF-a (C) and IL-6 (D).

Figure 5. CRH augments LPS-induced pro-inflammatory cytokine expression

25 in thioglycollate-induced peritoneal macrophages from Balb/c mice. iL-18 (A

upper panel), TNF-a (B upper panel) and IL-6 (C upper panel) mRNA expres-

~ sion was quantitated by densitometry of RT-PCR products normalized per ac-
tin.
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UCN was found significantly el evated (p<0.001) in the
roup of patients s with H pylori gastritis and
’3%‘( 8% i nfl ammation. Panel B. Conparison DRUTAE2M3/005429
patients with H pylori gastritis before treatnent and
two nmonths after receiving nedication for H pylori
eradi cation. According to pathol- ogy findings, the
| atter was subdivided into responders (regression of
acute and chronic inflanmmatoan and no signs of H.
lori infection) and 1o non-responders (persisting
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correlation). 20 EXPERI MENTAL The invention is now
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Figure 9. Immuno-histo-chemical staining for UCN in gastric mucosa

- from patients with chronic gastritis associated with Helicobacter pylori in-
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fection (C, D). Human placenta was used as positive control (Panels A,

B). Gastric mucosa and placental tissue sections were stained with anti-

UCN antibody (Panels B, D). Immunoreactive Urocortin (Ir-UCN) was lo-

calized to the epithelial cells of the faveolars (F) and to the mucus se-

creting glands (G). Positive staining was also observed in the capillaries
(C) and in inflammatory elements scattered of the gastric mucosal

stroma (8), mostly plasma cells (P). In the placental sections, fro-
phoblastic epithelial cells (T) stained positively for UCN in contrast to the
adjacent stroma villi (V). Control immunostaining using normal rabbit
I9G or UCN peptide-inactivated antibody (Panels A, C) was uniformly
negative. Original magnification x250. |




A 4% thioglycol late sol ution was prepared and

woHh9slAyed 2 days prior to admnistration. cg‘
the thioglycollate solution was injected intr élﬁz?ngm(mz()

neally in BALB/c m ce and peritoneal macrophages were
i sol ated by | avage 10 of the peritoneal cavity with
Dul becco's Modified Medium Cells were then cultured
i n DMEM suppl enmented with 10% FCS, 10 nM L-gl ut am ne,
100 UmM penicillin, 0.1 ng/ streptomycin (G bco).
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parameters (Spearman’s rank correlation).

20 EXPERIMENTAL

- The invention is now .further described by way of eXperimental works,
which should not be considered as limiting in any way.

25 MATERIALS AND METHODS

Cell cultures

RAW 264.7 cells were cultured in Dulbecco’s Modified Eagle Medium sup-
plemented with 10% fetal calf serum (FCS), 10 mM L-glutamine, 100 U/mi




effect of antalarmin in the survival of mce injected
WO 2P¥H78®S, 40 mice were divided in four diffBererm2003/605429

groups; the first group received antalarnmn at a con-

centration of 20ng/ kg of body wei ght; the second

received antalarmn at 10 20ng/ kg of body wei ght and

LPS at a concentration of 0.7 ng per 25g of body

wei ght; the third group recejyed LPS and the

antalarmn diluent while the fourth group recei ved
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5ant alarm n al one was not repeated™n e cour
t he exper| ments. 20 Isolation of total RNA and RT PCR
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5'-TCT CTT TGA TGI .CAC GCA CG
product;’ for Tnf-a were: 5': C‘ACGCT CTT CTG TCT ACT
15 ﬁﬁﬁggg .; '5'- GGC TGG - GTA GAG AAT GGA TGA ACA
g|V|ng a 590bp' product; for I1L-1/3 were 5'-
GGA TGA GGA CAT GAG CAC CT -3' and 5' -TCC ATT GAG GTIG

MaBACOAGE25Ty Balb/t ehiebla f&10%@ek€9@@lﬁfé§|}%ﬁt Tﬁe@ﬁe kept in

IL-6,, 5 -TGA AGT TCC TCT CT
eyiaiiol deglivtoratdeastone giaaknprior to each experiment to allow ad-

justment and confirmation of their health. Each animal received rodent labo-
ratory chow and water ad libitum. The CRH-R1 antagonist used was provided
20 by the Pediatric and Reproductive Endocrinology Branch, NICHD, NiH, Be-
thesda, MD. Antalarmin was initially dissolved into 100% ethano| at a concen-
tration of 200mg/m! and then diluted in a- 1:1 ratio with: Cremaphor EL
(Slgma) and finally brought to a working stock of 2mg/mi antalarmin in 10%
ethanol and 10% Cremaphor EL in sterile water. E coli lipopolysaccharide
- 25 (serotype 0111:B4, cat. # L2630) and Salmonella enteritidis lipopolysaccha-
ride (cat. # 1.6011) were purchased from Sigma. The antibodies and the re-

agents for the TNF-a, IL-18 and 11.-6 determination were purchased from
“R&D (NE, USA).




a 200bp product. Total cellular RNA was isol ated using

M 4ob eagent (G bco). Follow ng reverse
“K{{gﬁggﬁﬁptlon (Thernoscript RT, Invitrogen), PG T/Ip004p05429

the cDNA product was anplified by PCR (Pl ati num Taq

pol ymerase, Invitro 3.0 gen), at 33 cycles, annealing

to tenperature of 55 C. It should be noted that at 33

cycles all nRNA anplifications were at the exponentia

phase of anpli- fication as +hdi cat ed by a standard

cu ach pair of primers (data not
shrﬁﬁﬁ)lnaqgc{\ﬁﬁ%?m&qe lified products were separated
on a 3% agarose: gel and visualized by ethidium
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man sequ Nces
5theCAEENPAGRISCCCCCG 3', and anti- sense: .
5' - CTTGCCCACCGAGTICGAAT- 3' and CRH sense: 517
CAACTTTTTCCGCGTIGITGCT-3"', and anti -sense: 5!

- 20 Isolation of total RNA and RT PCR

Total cellular RNA was isolated using Trizol reagent (Gibcol)'" Following re-
verse transcription (T herrnoscnpt RT, Invitrogen), 1z of the cDNA product
was amplified by PCR at 33 cycles. It should be noted that at 33 cycles all
mRNA ampllﬁca’nons were at the exponential phase of amplification as indi-

25 cated by a standard curve performed for each pair of primers (data not
' shown). 10 gl of the amplified products were separated on a 3% agarose gel
and visualized by ethidium bromide staining. Intensity of the bands was quan-
tified using TINAscan software.

Primers for actin were: sense, 5°-TCA GAA GAA CTC CTA TGT GG-3'; an-




S ATGCCATAAGAGCAGCGCTAT-3'. The size of the anplified

WO pomddrdse was  expected to be 145bp for Ucn angc@de8R/nesi29

for CRH digonucl eotides were custom synthesized by
MAG- Bi ot ech, AG (Munchen, Germany). Negative control
sanpl es vvhere no RT enzynme was added in a positive for
Ucn RNA sanple (noRT) or without DNA tenplate (no
DNA) were included in every,as 1o say in order to

excl ude the possibility of genom c or other DNA
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Total tissue RNA was extracted from frozen biopsies of stomach antrum us-
ing the Trizol Reagent (Gibco BRL Co, MD). Contaminant genomic DNA was
removed by the addition of DNase (Gibco BRL). Reverse transcription was
performed using the SuperScript Preamplification System (Gibco BRL) and
random hexamers in a total volume of 20pl. 2yl of the RT product was used
as template, amplified by PCR using 2mM MgCl,, one strength PCR buffer,
0.2mM of sense and antisense primers, 0.2mM dNTPs and 2.5U Taq Poly-
merase (Gibco) in a final reaction volume of 50ul. PCR was performed in a
_Perkin-Elmer DNA Thermal Cycler with the following cycling parameters: a

- pre-amplification cycle (denaturation for 5min at 98°C, annealing for 1min at
- 65°C and extension for 1min at 72°C), 2 cycles with annealing for 1min at

30

63°C, 35 cycles of amplification (denaturation for 1min at 95°C, annealing for

~1min at 60°C and extension for 1min at 72°C and a final extension step for




FACS analysis s Cells were treated with UCN and/or LPS

wo3hofidissdsndi cated concentrations for different tine .
p0|, nt ng(l(col lected in. PBS and incubated w t hPGTAR0A005429

actinonycin (7AAD) for 10 m nutes. Cells were washed
and anal yzed by Flow Cytonetry (Coulter). 10 Western
Bl ot Analysis Following stinulation cells were
harvested and lyzed in 62.5 MM Tris HCl pH=6.8, 10%
gl ycerol, 2% SDS, and freshl y-®added i nhibitors
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15pCT/ 1112003/ 005429 18 with chronic gastritis due to

BHSRBARALY o) and ai agnosti c findi nge. : nel udi ng
- T Batuarfréml 8@tk bRIGSWA8Tofibeted as follows: a) for the determination of
"TNF-a 1 hour after LPS administration and b) at 4 hours for the determination
of IL-18 or IL-6 levels. Each time point and treatment group was composed of
20 five animals per experiment. Sera were collected and frozen until used for cy-
tokine determination by ELISA according to manufacturer (R&D, NE, USA).
. Similarly, cell culture supernatants were collected 24 hours foilbwing stimula-
tion and stored at —70 °C until analyzed. Corticosterone was measured by
RIA in serum collected 1 hour following LPS administration. Five animals per
25 treatment were used. Sera were frozen 'at —70 °C and analyzed as recom-
mended by the manufacturer (ICN, USA).
Quantitative Measur’ement of Apoptblsis
Celis were plated in 96-well plates at an initial concentration of 10,000 cells

_ _30 per well. Apoptosis was measured by direct determination of nucleosomal
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presence of H pylori was detected his s tologically

and by placenent of antral biopsies in a

urea-containing nedium allow ng sinple detection from

the pH change that occurs as amonia is pro- duced by

the organism (CLO test, Deltp;VWest, Bentley,

Australia). A second gastroscopy was perfornmed two
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20 tric ulcer, esophagitis either as a result of gastroesophageal reflux or infec-
tion,'lmotility disorders of the esophagus and upper Gl tract, gallbladder or
~ bile duct lithiasis, pancreatitis, cirrhosis, inflammatory bowel 'diSease‘(Crohn's
disease and ulcerative colitis),r diabetes mellitus or cancer. Excluded were
also pat-ients that were taking any medicine except antacids during the previ-
25 ous month. Following careful exclusion of all the above-mentioned cases, pa-

tients that underwent gastroscopy were divided into two groups: controls

- {n=8) and patienjcs with diégr_x_osed H. pylori geist(itis (n=15). Between the two

groups there were no differences regarding age, gender, dietary habits, or
smoking. As controls were defined patients having norma! endoscopic find-

30 ings and absence of inflammatory elements in antral biopsies. As patients
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ri fuged at 10,000g for 10m n, and the_ne
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cartridges colum (Sep-Pak, Waters Associ at es,
MIlford, MA), washed with 20mL 0.1 N HCl, el uted with
3 mM 80% acetonitrile 20% 0. 01N HCl and dried under
vacuum ( Speed-Vac). Ir-Ucn vvas assayed by a RIA Wcn to
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25 formed consent and full ethics committee approval had been obtained prior to
the collection of the specimens.




5 red TR (DAKO, A/'S, dostrup, Denmark) was used as a

wo ghnomgen with a |ight haemat oxylin count erﬁ%ﬁ%ﬂ%sn&:

sections were nounted with warm glyc- ergel

Negative control sections were included in each
experiment by incubation with non-imune |1gG instead
of the primary antibody or using an- tiserum

i nactivated by 1M UCN pepti g (Sigma, St.Louis, M)
USA) over 1o night at RT. ot ogr aphs were taken in a
standard |ight m croscope using Kodak Elite Chrone
film100 ASA. RESULTS A. In vitro studies 15 Effect
of . UCN on macrophages UCN pronot ed apopt osis in

' sBMmfdepocaﬁdz LPS-induced RAW 264.7 ‘macr ophages "-as

det erm ned by -nucl eosone formation. and-Fl ow Cytonetric
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25 apoptosis Treat nent of RAWG64.
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“and the [C50 109pgftube. Results were expressed as pg of ir-CRH per ug of

total cellular protein determined on whole cellular homogenates by the Brad-
ford method.

Immunohistochemistry

Immunostainlng was performed on formalin-fixed, paraffin- embedded tissue
sections. Paraffin sect[ons from biopsies of stomach antrum were cut and
stained by the standard alkallne phosp_hatase. — antialkaline phosphatase
(APAAP) method (DAKO, A/S, Glostrup, Denmark). Briefly, paraffin sections
were heated in microwave in a solution of sodium citrate prior to incubation
with the antibodies. Xylene dewaxed and alcohol rehydrated sections were
placed in coplin jars filled with a 0.1M trisodium citrate solution and heated .
three times in a conventional microwave oven for 5min at 700W. Slides were

' then allowed to cool for 15 min and washed in Tris buffered saline (TBS). Af-

ter blocking non-specific binding sites by incubation with normal rabbit serum




can vary between 10-6 to 10'9 M Treatnent of cells
f ours in the pres- ence of LPS stinulated the
Woszgé‘r"i‘??%n of TNF-a, IL-1/3 and IL-6. In the BICE4BAY3/005429

ence of CRH the levels of all three cytokines were
significantly higher, indicat- ing that CRH augnents

the LPS signal. However, there was only a m ni nmal

ef fect on cytokine secretion when cells were treated
with CRH al one. Specifi- calR§, CRH significantly
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L R d A BGRACH nqé(ﬁm?%g%?\:ggf_rl ption. The increase that

occurred at the tra ional level was |lower to
the increase indicated at the protein |evel
suggesting that there may be an additional effect of
CRH at the post- transcriptional |evel Alternatively
thi's .y be the result of RESULIS sensitivity WO
2003/ 047866 PCT/|1B2003/ 005429 22 of the . =~ - -
sem -quantitative approgc .. RT-PCR. The sane :
experinment was re- peat gd%?ﬂﬁmﬁt €Shith simlar
1S5results. 5 CRH enhances LPS-induced cytokine

production in thioglycollate- elicited peritoneal
n&‘g%ﬁr%fg‘égf!‘l%nwr@phaﬁes\ma her CRH exerts the same

SUSE! prOmBtdd B doptBSE O a8 S n-deprived, LPS-induced RAW-264.7
macrophages as determined by nucleosome formation and Flow Cytometric
Analysis. When cells were cultured in the presence of serum, UCN promoted

| 20 cell proliferation. The same effects were dbserved on primary bone marrow

~ macrophages where UCN enhanced LPS-induced apoptosis.

Molecular mechanisms through which UCN promotes macrophage
25 apoptosis o
Treatment of RAW264.7 cells with UCN resulted in a rapid activation of the

- cellular stress-induced kinases JNK and p38MAPK, upregulation of Bax and
- enhancement of Fas Ligand expression. |




we treated thioglycollate-induced peritoneal

wo BRGheRERges W th CRH and 10 CRH plus LPS. oy p)003m05029
Thi ogl ycol | at e-i nduced nacrophages are pri rreaC ‘ i

i nfl ammat ory macrophages and using this approach one
could study inflammuatory macro- phages w t hout having
to accelerate themwth LPS. CRH was unable to in-
duce TNF-a, IL-1,6 or IL-6 transcription but
significantly augnented the 4Ps- i nduced

pro-infl ammat orycyt oki ne expression. The densitonetric
data were as anal yzed and showed sinmilar differences
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15 5 of events that take place during septic shock, mce

SR B BRSPS oo euigon, RNA was

?:?slt::?ggé ?;;d:'% E{%?: gggl%éea: WAh LIPS (e BRadUe 6 bBSerte PERH and
- -18 and IL-6 mRNA was estimated using a semi-
quantitative RT-PCR approach. The PCR reactions were carried out at 33 cy-

20 cles where the amplification was at the exponential phase, as determined by
‘the curve of the amplification of each product. CRH has a minor enhancing
effect at the basal _mRNA levels of all three cytokines and a stronger aug-
menting effect on the LPS-induced levels. Densitometric analysis of the RT-
PCR products following normalization versus actin revealed that CRH alone

25 induced minimal transcnptlon of |L~1ﬁ TNF-a, or IL-6, but it strongly aug-
mented the LPS-induced cytoklne transcription. The increase that occurred at

o the transcnptlonal level was lower to the increase . indicated at the protein -
| _level suggesting that there may be an additional effect of CRH at the post-

transcriptional level._Altem_atlver this may be the result of the lower sensitivity




ing to previous reports. Two different types of LPS

were used to confirmthat the results where not
WOWALIBPL to a particul ar type of LPS. Intr a- EFIR20ERF29

inio jection of LPS at a dose of 0.7ng per 25g of

bodywei ght induced lethality wthin 12 to 31 hours

after injection. Specifically, in mce treated with

Sal nb- nella enteritidis-derived LPS alone lethality

was observed between 14 to 32h. At 18 hours 60% of

the animals had died conpared to only 20% of the mce

* prédtthe sest-aguantitative grroRth ahRIYBCRSt Thersahsar Bkperiment was re-

Ov. rvival.,was.sig 15 nificantly prolonged in
R nfgéﬁill?gé&"f#@?ﬁ withaimiipg %S{Jﬁ% .CRH Rl ant agoni st ant a-
. Jarmn (p=0.022). Simlarly, 72%of the injected w.th
E coli-derived LPS mce and pre-treated with the
CRH Rl antagonist antalarmin were still alive at 18h
' |1, the anigal.s treated wi.th Ecoli-LPS al one had
HERA Yttt LS Rabce, Blraline, bRy, i Gieskpollate-
: amlm@ipérimlgﬁé@,rbmegyrvi ved the 20 endotoxin
shock were observed over "a period of 7 days and were
still alive indicating that treatnent with the CRH R1

OB oL BB ER SerRlie Shrde @il Bptimary riacrophages,
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10p (¥ tus PSt biogireoliateaintinges nstcraptiagear averprimed inflammatory

Nt dRBassAnd SR 1S sPhiactens SBaR' Gheynhammatoy macro-
CBhafbs Mithaae Ra%ingatt abedlSiale SHRVGESESS. CRH was \xBabie to in-

endot oxi n-i nduced pro- 30 inflammatory cytokine

2duge JMNfBes I1PdR oBlob 3r:066d@ton Byt tiBRifisdntlyasignedrited the LPS-
- rﬁ_ﬁﬂ‘l hgd in_an aCt{te el exati on of plasma TNF-a peaking = -

al CUPRY FRENCAEAON, RYierEgreXRresHiatc de dengitometric data were
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(n=5"ani mal s per group, p=0; aimTlarly; Elasrm

| RAW 264 dreelisl Teuse&Rte has apeatenBeffedtdn tmth elctiomicddRAW264.7
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St8ls T RERVEteR TN nAFoghaups P8¢ Thesualdliicyiokine expres-
hgiBhsn iﬁ@bb@é\ﬁclfbgof—g ﬁoﬁ&ﬁc@'ﬁt%@@é \%gcrzlz uh g e

significantly | ower

20

B. In vivo studies

The CRH-R1 antagonist antalarmin prolonged survival of mice sub-
Jected to LPS-induced septic shock

25 LPS was administered i.p. at the concentrations of 0.2, 0.4, 0.6, 0.7 and 1 mg
per 259 of body weight. One hundred percent of animals treated with LPS at
0.2 mg/25g survived comparéd-to 80% of the animals treated at 0.4 mg/259,
40% at 0.6 mg/kg and none of the animals survived at 0.7 or 1mg/25¢. The
LDso was estimated at 0.5 mg per 259 body weight and the LDqq at 0.7mg

30 per 239 of body weight and over. For the purpose of our experiment we




pre-treated with antalarmn (n=5 ani mals per group,

wo REheBd@ for 1L-1/3; n=5 animals per group,
for 1L-6). To determ ne whether the di fferenggﬂhlﬁr%%élo‘3429

cytokine levels in the presence of antalarmn is a

result of a change in ki 10 netics, we neasured TNF-a
at 2 hours followng LPS injection and found that the
| evel s of TNF-a in the mce_that were pre-treated with
antalarm n re- mained signi f2i3cantly | ower than in the
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tive effsbXoNCRIERIObloBREAS, ﬁcdhﬂ&%é%,nd%%}réﬁ wﬂ&?ﬁ.?moql%g of

treated ani mals had" signif yIs l-evel's _
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pro- inflammatory cytokine |evels rather than erin
- t s okhRStwiths or pithoukIRJaNtiniatration pf thes CRHEShaniagonist anta-

Y 80 0 B OB Bt e
fingrio Iprevibus S8pbits.CTWH (hiférent ﬂﬁl%SﬁTI;FE’@@véﬂé G9ddto t&\lﬁ‘irm that

preparations. Using priners de- signed to targe
tthe meaukis Wheke gioh spesificrioca earicURiRypecafucP Swistrapptitoneal in-

o 4t By SR BY hA8 B BB BRA ASLIE e
~ weithihhe ®a8® rRwird aﬁeeﬂﬁe&m{.iéﬁécﬁhcfdngmrﬁmi&w fiefited with, Saimo-
pl acenta RNA sanpl e uséd as a positive control.

gredauenteritigis-desivedtld?S ialonenlethalgnwaseobserved Ibetaeph d4 to 31h.
LRoPar al lel. using no 30 reverse 0 )
- PRI EHPRR b e B Arinels SRR ompare, ey g the mice
- tpretroared With ithy OMHARPHRAJSGS: BREIHRAR0BNERAR Zrvida was sig- -
-~ of _genom c or other DNA contam nation of the §aneres. ‘
15 nifieanilyrprelongeddn theTnieeRradeegied Withnihe: GRIHWR ipantagosist anta-
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aA ;‘larieét'géeiltgwgﬁi%mneﬁgzﬁﬁﬁﬁtﬁﬂ%g%ﬁ?é?%té@ﬁﬂfr?mfe?@%ﬁll alive at 18h
while all the animals treated with Ecoli-LPS alone had died. Mice that were
treated with LPS plus the CRH-R1 antagonist antalarmin and survived the

20 endotoxin shock were observed over a period of 7 days and were still alive
indicating that treatment with the CRH-R1 antagonist antalarmin not only pro-
longed but also improved the survival. All animals treated with the CRH-R1
antagonist antalarmin alone survived. The overall survival was significérit[y
improved in the presence of the CRH-R1 antagonist antalarmin (p=0.002).

25 The experiment was repeated 3 times for each LPS subtype using 10 animals -
per group. '

. The CRH-R1 antagonist antalarmin suppressed endotoxin-induced pro-
30 inflammatory cytokines




5 predicted size. The quality of the RNA preparations

f se sanples was assured by RT-PCR :
Woazpr(%'(rﬂﬁﬁ}’gati on for. the actin gene. These res#fFdB2003/005429
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The UCN transcript is present in normal and inflamed human gastric
mucosa
Expression of CRH-like peptides was studied in antral biopsies from human
gastric mucosa, using RT-PCR in total RNA preparations. Using primers de-
25 signed to target the human UCN gene, a unique RT-PCR product was ampli-
fied in RNA preparations from biopsies of both normal and inflamed gastric
mucosa. The size of the DNA band was the same as the one amplified from a
“human placenta RNA sample used as a positive control. No PCR product
‘was detected in the negative control samples performed in parallel, using no
- 30 reverse transcriptase enzyme or no cDNA template, excluding the possibility
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20 the antibody by excess UCN peptide before the procedure resulted in uni-
formly negative immunostaining in both tissue types.

10

Relationship of UGN levels to inflammation in gasfric mucosa.
25 The levels of i-UCN in the biopsies of human gastricﬁ mucosa were correlated
to the degree of local inflammatory activity. Patients were grouped as follows:
a) subjects with no active gastritis, i.e. ho evidence of acute or chronic in-
flammation or H. pylori infection (n=8), b) patients with diagnosed gastritis
with chronic and acute inflammation of the gastric mucosa and H. pylori infec-
30 tion (n=15), c) responders following a two months therapy for H. pylori eradi-
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In conclusion, this invention provides pharmacological means of con-
20 trolling inflammation by using novel and hitherto unsuspected means in-
volving pharmacological manipulation of tissue CRH system which con-
trols monocyté / macrophage activaﬁon, proliferation, differentiation,
apoptosis and cytokine producﬁon. We have found that CRH augments
the inflammatory respons'e while UCN attenuates it. These effects of
25 CRH and UCN are the result of a direct action on monocyte / macro-
| phage cells. In our in_vivo experiments, for which we have used the LPS-
iinduced endotoxin shock model in Balb/c mice (an established model for
systemic inﬂamm'ation) administration of syntheﬁc CRH-R1 antagonists
prior to LPS prolonged survival in a stétistically significant manner. The
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anta- larmin. 4. Use according to any of clalns lto
3, wherein the inflamm- tory disease or condition is
.chronic inflammtory bowel disease, idio- is pathic

i nflammat ory di sorder, inflammatory disorders of
connective tis sues, inflammtory denyelinating

pol yneur opat hies, inflammtory nyopathies,

i nfl ammat ory di seases of joints including bursitis,
the fi- bronyal gia syndronme and inflammatory di seases
- of upper gastrointesti- nal tract. 20 5.

Phar maceuti cal conposition conprising one or nore syn-
thetic CRH RL antagonists and /or CHR-R2 agonists. 6.
Phar maceuti cal conposition .according to claimb,
wherein the conposition is forrulated for |ocal or
system c adm nistration. 7. Pharmaceutical conposition
according to claim5 or 6,




25 wherein the conposition further conprises usua
exhi bients such as diluents, fillers, binders,

wo gioshigegr ants, | ubricants, conserving agent 59(:1@1‘3@003/0%429
vourings and col ourings. 8. Pharmaceutical conposition

according to any of the clainms 5 to 7, wherein the
formul-ation is fornulated for oral, parenteral or in-
30 tradermal adm nistration. WO 20011047866

PCT/ 1B20031005429 33 9. Phayaceuti cal conposition
according to cI aim 8, vvherelr? the conposition 'S

formul ated as egti armaceuti cal
conposi tion accor ﬁggt 6\P g‘? Ltff% nm claim5 to
9, wherein the one or nore synthetlc CRH- 5 Rl

ant agonl1rsrii and/ or CRH R2 agoni st ‘conpri ses antal arnin.
11. -Pharmad8RiGf e O e syrihetic @RIiRMy antagoinistenahd, for
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ists f t he rmnufacture of a
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to claim 127 wherein
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%Ffﬁ ses of upper gastrointestinal tract.
intended for the treatnment of an |nflarrmatory d| sease

 antagont ¢ 2o acgORG B AR e PIF 8 Vet e nemma-
daw gisease cori odinditicn dt cﬂhanm‘am%mmﬁbnﬁ%ﬂ@ﬁ'mséa'senﬁiio- |
15 pathlc mﬂammatory dlsorder inflammatory disorders of connective tis-
sues, inflammatory demyelinating polyneuropathies, inflammatory
- myopathies, inflammatory diseases of joints including bursitis, the fi-
| bromyalgia syndrome and inflammatory diseases of upper gastrointesti-
nal tract,
20 5. Pharmaceutical composition comprising one or more syn-
thetlc CRH-R1 antagonists and Jor CHR-R2 agonists,
.6._ Pharmaceutical composition according to claim 5, wherein
the composition is formulated for local or systemic administration.

7. Pharmaceutical composition according to claim 5 or 6,

25 wherein the composition further comprises usual exhibients such as

diluents, fillers, binders, disintegrants, lubricants, conserving agents, fla-
vourings and colourings.

8. Pharmaceutical composition according to any of the claims 5

| .to 7, wherein the formulation is formulated for oral, parenteral or in-
30 tradermal administration.




15. Kit according to claim 14, wherein the one or nore
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9. Pharmaceutical composition according to claim 8, wherein
the composition is formulated as an |njectton liquid.
10. - .Pharmaceutical compOStt[on accordlng to any of the

claims claim § to 9, wherein the one or more synthetic GRH-

R1antagonist andfor CRH-R2 agonist comprises antalarmin.

1. Pharmaceutical composition according to claim 10,
wherein the one of more synthetic CRH-R1 antagonist and/or CRH-R2
agonist is antalarmin.

12. Use of one or more synthetic CRH-R1 ‘antagonists and for
CHR-R2 agonists for the manufacture of a pharmaceutical_ composition
for the treatment of an inflammatory disease or condition.

13. Use according to claim 12, wherein the inflammatory dis-
ease or condition is chronic lnﬂammatory bowel disease, idiopathic in-
ﬂammatory d:sorder lnﬂammatory d:sorders of connectwe tlssues in-
ﬂammatory demyehnatlng polyneuropathies, mﬂammatory myopathles

-mﬂammatory diseases of joints including bursitis, the fibromyalgia syn-

drome and inflammatory diseases of upper gastrointestinal tract.

14. Kit intended for the treatment of an inflammatory disease or
condition comprising one or more CRH-R1 antagonists and for CHR-R2
agonists comprised in one of more individual pharmaceutical composi-
tions. |

15. Kit according to claim 14, wherein the one or more CRH-R1 -
anta'gonists andfor CHR-R2 ggonists comprises antalarmin.




