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Background of the invention

Transplantation of pancreatic tissue, in the form of the whole

pancreas or of isolated pancreatic islets, has become a clinical
10 option in the treatment of Type 1 insulin- dependent diabetes

mellitus.

Pancreatic islet transplantation is ©particularly attractive

since it 1s a less invasive alternative compared to whole

pancreas transplantation and 1is associated with a much lower
15 risk of serious complications; however, such a procedure 1is

still limited by poor efficiency.

The early strategies of 1islet transplantation were based on

protocols that had proven successful in solid organ

transplantation and comprised the administration of
20 immunosuppressive agents such as azathioprine, cyclosporine and

corticosteroids. Such strategies turned out not to be effective

in the specific case of pancreatic islet transplantation and

gave very poor results, with most of the grafts failing within

one vyear from transplant (Sulaiman and Shapiro, Diabetes,
25 Obesity and Metabolism, 8, 2006, 15-25).

In recent years, the development of the Edmonton protocol, which

has introduced new specific immunosuppressive regimes and islet

preparation technigques, has dramatically improved the clinical
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A first drawback associated to pancreatic islet transplantation

is that, even 1if +the Edmonton protocol has significantly

increased the rate of success, there is still a high percentage

of early graft failure due to a series of complex phenomena such

20 as IBMIR, recruitment of inflammatory <cells and aspecific

immunity. In fact, intrahepatic islet infusion in humans 1is

associated with an immediate blood-mediated inflammatory

reaction, thrombosis and hepatic tissue ischemia with elevated

blood liver enzymes (Barshes NR at al., J Am Coll Surg, 2005,

25 200 (3) : 353-361; Barshes NR et al, J Leukoc Biol, 2005,

77(5):587-97; Bertuzzi et al, J Clin Endocrinol Metab, 2004,

89(11): 5724-8; Bhargava R et al Diabetes, 2004, 53(5),: 1311-7;

Contreras et al, 2004, 53(11):28%94-14; Johansson et al,
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over time. This event limits the possibility to achieve long-

10 lasting insulin independence in the transplanted patients, with
only 14% of the patients showing insulin independence after two
yvears from the transplant [Meloche RM World J Gastroenterol
2007; 13(47):6347-6355].

A further drawback is that the Edmonton protocol requires the

15 wuse of a combination of immunosuppressive drugs; Sirolimus and
Tacrolimus must be taken for 1life or for as 1long as the
transplanted islets continue to function. However, these drugs
have significant side-effects, which would be desirable to
reduce. Complications deriving from the immunosuppression

20 therapy are the second most common severe event reported in this
type of transplant.

Thus, further developments are still necessary to improve the
long-term wviability and function of +the graft to maintain
glucose control over time and to reduce immunosuppressive

25 therapy.

CXCL8 is a chemokine inducible by inflammatory mediators that is
implicated in early phases of tissue repair and that has been

demonstrated to promote angiogenesis (Li et al, J Immunol, 2003,
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is inplicated in early phases of tissue repair and that has been
denonst r avedotim4preenot e angi ogenesis (Li et al, J | nmuneCI/EPO@8/06408)
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responsi bl e for del ayed graft
inhibitors of neutrophil chemotaxis and degranulation induced by
CXCL-8, in particular for use in the treatment of pathologies
like psoriasis, rheumatoid arthritis, ulcerative colitis, acute
respiratory insufficiency (ARDS), idiopathic fibrosis and
15 glomerulonephritis.
EP 1 355 641 discloses the use of R(-)-2-[(4-
isobutylphenyl)propionyl] -methanesulfonamide and
pharmaceutically acceptable salts thereof, in particular its
lysine salts, in the prevention and treatment of
20 ischemia/reperfusion injury of transplanted organs and of
functional injury resulting from rejection reactions after solid
organ transplantation, in particular kidneys, which need to be
retrieved from a donor and stored before transplantation. Such
injuries are deemed to be responsible for delayed graft
25 function, which makes dialysis necessary in case of renal
transplantation.
EP 1 579 859 discloses the use of N-(2-aryl-propionyl)-

sulfonamides, among them R(-)-2-[(4-isobutylphenyl)propionyl]-



25 function, which nmakes dialysis necessary in case of renal
transplantation. EP 1 579 859 discloses the use of N (2-aryl-propionyl)-
sul f onamwepiiaaewg t hem R(-)-2-[(4-isqbutyl phenyl) pr opiromgEPhe10/0§¥021

2011/ 042466PCT/ EP2010/ 064921 5 met hanesul fonam deandits |ysinesalt,forthe

preparat| n of i ts for the treatrrent of spin cord inju

Descri pt @?é s 5 FYure 15 Pare"A reprséagétnts norfn&lrastl nghe

gl ycem a /dl) asured from da ltod sot ranspl antati on
o 400 @%O@.eﬁt@e%%ﬁ%? oo 1 4t FEREFTRAG WP F o 1YL bk

l'i ne) m ce. Panel B represents the results of Oral d ucose Tol erance Test
(OGTT). nélujfc\/ema (in ng/dl) was neasured 10 i nredi ately before

adm ni ﬁersatrllo %émt%se Ealnd after 10, 20, 30, 60 and 90 m nutes after
admi ni stratien °¥noral gﬁ uc&e “*The curve of bl ood gl ucose is shown per
eac? J Egurﬂaa Pgn A re resents cem a at %I ffler en}ntlmrre a1
courses éjfut f anspl ant epa - tnPeat edSt(so i 1 ﬁ& cont rgc{l f5

regres |on vagrlate

(dotted Ilneeo{nfr%m gngl % recprgsents/ & 400
a 3

anal ysi SR gur es b repor?yl n 'scatter lfo “tHe wean val ue obtai ned

|0 Lhe (Qal. Sucose Tal er gncg,d @gtoéwg%&gggﬁseﬁa%na%l@ el niravgnous

A ucos .ance ure ce transpl ted e
a0l at oA D LaBere Sgﬁﬁgiy? ARG s 1 2RhE s Phau 2 T es
represent; ﬁrr%%ctly&% d(%% tTranspéf%%grﬁ é(\ntt] c?}SOH%) 0 I . s UPREY, and. 4
| ower panels report the data respect y 1 an ter
10 immediately before administration of glucose and after 10, 20,
30, 60 and 90 minutes after administration of oral glucose. The
curve of blood glucose is shown per each animal.
Figure 2: Panel A represents glycemia at different time courses
after transplant in Reparixin-treated (solid 1line) or control
15 (dotted line) mice. Panel B represents Cox regression
multivariate analysis.
Figures 3a and 3b report in scatter plots the mean wvalue
obtained in the Oral Glucose Tolerance Test (OGTT) (Figure 3a)
and in the Intravenous Glucose Tolerance Test (IVGTT) (Figure
20 3b) in mice transplanted in the presence or in the absence of
Reparixin with islets from the same isolation. Labels identify
the number of the isolation. Squares and circles represent
respectively mice transplanted with 250 or 150 IE. Upper and
lower panels report the data respectively 1 and 3 months after
25 transplantation. The solid line is the identity 1line: circles
above the identity 1line represent observations with higher

values in the Reparixin group than in the vehicle-treated group

(A+) .



25 transplantation. The solid line is the identity line: circles above the
identity line represent observations with higher values in the Reparixin
group t hawmoi2nitdagseéehi cl e-treated group (L+). WO PCT/EP2010/064921
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Reparixin (B), Rapamycin (C) or Reparixin + Rapamycin (D).
Figure 7: Panel A represents the percentage of transplant
survival over time after transplant in mice treated with

Reparixin, Rapamycin, Reparixin + Rapamicyn or Vehicle. Panel B

15 represents Cox regression multivariate analysis.

Figure 8 shows the number of PMN extracted from the liver over
time {days) after islet transplant ({(expresszed as c¢ell per mg of

liver tissue} in contyol (bold laney or Reparixin treated mice
{(faded liney.

20 Figure 9 ghows the number of NKE ¢ells extracted from the liver
over time {days} after isgiet {ransplant {(expressed as cell for

mg of liver tissue) in control (bold lane) or Reparizin treated

mice {faded line).

Figure 10 shows the percentage of CXTRZ+ gells in the different
25 leucocyte subpopulations extracted from the liver 5 days after
allogensic islet transplant. In the abscissa, numbers 1 - 11

stand for the following:

1: PMN (Grl® CD11b" CD1l1lc")



25a'inn, extrac ted fro' the I Iver5 days afiec d] logene. Ic
Islet:.trar.slanin the absc,ea, nunbers 1 stand for tLe 1. PWN (G 1+ CDl11lb+
CD1lc-) wWO28Dl0ut4342466PCT/ EP2010/ 0649 7 2: PWN (G 1+pCDEPbo10lyHet) 3:
Macr ophages (CDllb+ CDl1lc- G'1-) 4: Dendritic cells (CDllc+ CD11b+G 1-) b5:

LThOSH 6l R RN Sy BRIOCH 2, (O, OB T, B Lymphocyt s
Ly”phO%y:t Gﬁfac(r%%%ggTeCst(J’c)Dllb* CDllc™ Grl)

4: Dendritic cells (CDllc’ CD11b' Grl")
5: Lymphocytes (CD3' CcD4")

5 6: Lymphocytes (CD3" CD8")
7: B Lymphocytes (CD19")
8: NKT cells (NK1.1' CD3")
9: NKT cells (NK1.1" CD3")
10: Lymphocytes (CD4" TCRb")

10 11: Lymphocytes (CD8" TCRb")
Detailed description of the invention
The present inventors have now surprisingly found that, contrary
to what expected from the prior art teachings, agonists of CXCR1
and/or CXCR2 are detrimental for islet survival following

15 pancreatic islet transplant. As it will be described in the
following Examples, pancreatic islets show an enhanced function
and survival when they are transplanted in CXCR2 knock out
BALB/C mice compared to wild-type mice, with a consistent better
glucose tolerance and lower glucose concentration than control

20 mice.
Furthermore, experiments carried out by the present inventors
clearly demonstrate that compounds that inhibit CXCR1 and/or
CXCR2 signalling are able to effectively improve graft survival
and function following pancreatic islet transplant.

25 Accordingly, a first object of the present application is the
use of inhibitors of CXCR1 and/or CXCR2 as adjuvants in the

transplant of pancreatic islets in Type 1 diabetes patients.
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. co%gouq S of8 he inyentIon a{e compounds ﬁf form % I,
according to the present invention it IS neant compounds~that are able’to
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inhibitors of the receptors. Preferred conmpounds of the invention are

conpounds of formula I, or pharmaceuticgldy acc%PtabIe salts thereof:
NH /7
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N
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10 wherein R is selected from linear or branched 4-(C:-Cg) alkyl, 4-
trifluoromethanesulfonyloxy or 3-benzoyl and R' is linear or
branched (C1-Cg)alkyl. Particularly preferred compounds according
to the present invention are R(-)-2-[(4-
isobutylphenyl)propionyl] -methanesulfonamide (commonly known as

15 Repertaxin or Reparixin, hereinafter referred to as Reparixin)
and R(-)-2-[ (4" -trifluoromethanesulfonyloxy)phenyl]propionyl-
methanesulfonamide (commonly known and hereinafter referred to
as Meraxin).

Preferred salts of the compounds of the invention are the lysine

20 and sodium salts. Particularly preferred salts of the compounds
of the invention are the lysine salt of Reparixin and the sodium
salt of Meraxin.

As will be described hereinbelow, in animal models the compounds
of formula I are able to effectively improve graft survival and

25 function following pancreatic islet transplantation.
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10 engraftment of transplanted pancreatic islet cells in Type 1
diabetes.
Indeed, as it will be clearer from the following experimental
section, intravenous administration of Reparixin in animal
models from day -1 to day +6 after syngeneic or allogeneic
15 pancreatic islets transplant resulted in a higher probability
and in a reduced median time to reach normal levels of glycemia
(a non-fasting blood glucose level lower than 250 mg/ml)
compared to the controls.
Thus, a further object of the present invention is the use of
20 inhibitors of CXCR1 and/or CXCR2, preferably of the compounds of
formula I, more preferably of Reparixin or Meraxin, for
improving engraftment and early graft function and for reducing
the occurrence of early graft failure following transplant of
pancreatic islets in Type 1 diabetes patients.
25 Said transplant is preferably performed in the liver or in the
bone marrow of patients.
Experiments of allogeneic 1islets transplantation demonstrated

that the administration of the CXCR1/CXCR2 inhibitor Reparixin
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the_li ver. or .inn O{ h% l%one MRr I oW oft .Qnati ents. rExperi ment s gflal | o el eic n
isI%tsHFPan§b ant ati-on denonsiTat ed that” AH 53%1395t?%??0% of the a
CXCR1/ CXCR2. i nhi 'H%{ R%Qgrixin VE)%p%}/042466PCT/EP2010/064921 10

eh . S

. . ANcrgase C? 1darn surviv.a . :I_H% . . . -
si gni ficant1yreduce e occurrenceofrejecti'on reactions in those mce

achi evi pridmry functd o ost. t.ranspl ant . Furt rect results
et%%cyagcrygf tofr @{e?parlxnl iR Jttmglrr?ev n_r%or %gal fur{l:?cr%g% ard

denonstrate unctrton’i's 5 main onger conpar ed

to CO“%&@J%V&@tﬁﬁgnbéggrgﬁg%noﬁﬁr%%é“%&&ﬁ%ﬁ%gﬁivgk Egg%reatic islets,

both in liver and in bone marrow.

10 Thus, a further object of the present invention is the use of
inhibitors of CXCR1l and/or CXCR2, preferably of the compounds of
formula (I), more preferably of Reparixin, for reducing graft
rejection reactions and for improving long term graft survival.
The compounds of the invention can be used to this aim alone or

15 in a combination therapy with one or more immunosuppressants,
preferably selected from Sirolimus (also known as Rapamycin) and
Tacrolimus.

However, the obtained data, which are reported in the
experimental section, also suggest that the use of a compound of

20 the invention alone may be sufficient to inhibit graft
rejection. Indeed, as shown 1in the experimental section, the
block of the CXCR1/2 receptor Dby Reparixin significantly
increased the time of rejection in mice that achieved primary
function post-transplant, while this was not significantly

25 varied by Rapamycin. Furthermore, administration of Reparixin
alone provided results comparable to those obtained Dby

administration of a combination of Reparixin with Rapamycin.



The efficacy of Reparixin in inproving graft function and survival has been
shown in the transplant of pancreatic islets, both in liver and in bone
marrow. MWoTBbhus246f urt her object of the present inventipomEpr0obhessnse of

i nhibitors of CXCRL and/ or CXCR2, pref%fably of the compounds of fornula

1), re preferably of Reparixin, for reducin raft. rejection reactions
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ror e | RSt Ch ot SNaBr BFe S o St 0 ORI THIe e albE oy as
Rapanyci n nd Tacroljnmus. However,the obtained data, which are repaorted in
e et SRRt O, JPOBREaE bR TR RS HRERL A S dnant B S e
i nventiaon ahgqg n%y be suffi iept to ithbit graftmr%&%%}iond_ln eed,.§§
shown W tHEEXEEF Hental Sect T oY 1 e brdck®of +HE® F2 AP&EEpEST by
Repari xi n sigggficantuy increased the tine of rejection in mce that

ach eveéﬂﬂFi er?ﬁﬁﬁtﬁbn post-transplant, while this was not significantly

25 vari.ed b R?pa cin. Furthernore, .adninistration .of Reparixin alaone
or ovi A8 oLl Te LI AT abls & ROt Sphi i88 by AHi St at | By oFg ed

combi na on, ol RERAL ¥in-YLLDRRATYEIN. VO 2011/ DA240GPCTEER2010) 4021 1

1 These a stronglty sugges m ni strati onof parixin - al one be

suf {1 ciegnl. 1, or der, to. r gduge. Lhe .07 AL elect ion . yi-thout the

1OM
need or a reduced an | mrunosuppressi ve erapy, whichis a

renark%pﬁﬁzﬂgyaﬂﬁaﬁgaﬁﬁlé EeB%EE%ff“§g§jé4E, while the lysine salt can

10 be ©prepared as disclosed in example 7 and example 2,
respectively, of the aforementioned patents. For example,
Meraxin can be prepared according to Example 1 of EP 1776336.

The compounds used according to the present invention are
formulated in pharmaceutical compositions suitable for use by

15 oral administration, such as tablets capsules, syrups,
preferably in the form of controlled release formulations, or by
parenteral administration, preferably in the form of sterile
solutions suitable for intravenous or intramuscular
administration. The pharmaceutical forms can be prepared

20 according to conventional methods, for example as disclosed in
Remington, “The Science and Practice of Pharmacy”, 21°° ed.
(Lippincott Williams and Wilkins). Preferably, the amount of
Reparixin or its pharmaceutically acceptable salt in each of the
above-mentioned administration forms will be such as to provide

25 Dbetween 2 and 15 mg compound or salt/kg body weight, while the
amount of Meraxin or its pharmaceutically acceptable salt will
be such as to provide between 10 and 20 mg compound or salt/kg

body weight. In any case, the regimen and amount of medicament



The synthesis of the conpounds of the invention may be carried out
according to procedures well known in the art. For exanple, Reparixin can
be preparwo 2as/dps6l osed in Exanple 1 ﬁE EP 1 123 276 awmdripr2bvaspbe 1 of
EP 1 355 641, while the lysine salt can“10 be prepared as disclosed in
exanple 7 and exanple 2, respectively, of the aforenmentioned patents.. For
exanpl &0 Meraxi AOEaRLBS CEPapartd hockh di G-t 6™ EXapl €31 of AEP PFHE336.2 The
conpounds used according ta the present invention are fornulated in

phar maceiti ¢ & orp Ei'éﬁ§‘¥ﬁiﬁ£@%? ‘'or use by 15 oral administration,
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adni ni sttatio & R r TEC S U1 Y o1t ‘CAH be prepared 20 according to

conyen Egﬂﬁglﬁﬁhg d xanpl e as disclosed in Rem ngton, "The Sci ence
anngrgt icg 0 qh§%§%§k??21st ed. (Lippincott WIlianms and WI kins).
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provi de 25 bgtyeen, 2 .and 1o, g conpound or Saldf kg body-we) ghty; whijhg fhe
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L 2 10 headmni stered vidhobe.detergiped by thgcpayskei anaeeonding Lo the
patient''s need. e Tnvention wil be now further i1l ustrated in greater

det gi | émuzaletefgo' mwiB%]qb%pe&wlﬁl SEELI ALy 5&55%3'/&/5'}!{% SECTEN 1.

Syngeneic islet transplantation in knock out mce In order to test the role

of actinati an ol CXA8 51 gpalli ng.pathay thiaugho CXCR] and, GHORE an.irg) et

survival, is unction ter syngeneic is i ntrahepatic transpl ant "was

abolishes the signalling induced by CXCLS8.
Non fasting glycemia during the first week after transplant and
oral glucose tolerance 4 weeks after transplant were taken as
15 indicators of functionality. As reported in Figure 1,
transplanted CXCR2 knock out mice clearly showed a consistently
better glucose tolerance than control wild type mice, as
demonstrated by the significant reduction of circulating glucose
concentration during the whole period of evaluation.
20 The Oral glucose tolerance test was conducted as described
below, in section 2.
2. Syngeneic islet transplantation in mice
Islets from 12 week old C57 mice were transplanted in the liver
of diabetic C57 mice (alloxan induced diabetes, glycaemia >450
25 mg/dl). Two different marginal islet mass models, 150 IE (Islet
Equivalents) and 250 IE, were used. Reparixin was administered
by s.c. continuous infusion starting from day -1 up to day 6 or

13 after islet transplantation at a dose of 8 mg/kg/h. Control



10 evaluated in Balb/c CXCR2-/- mce and CXCR2+/+ m ce. CXCRl is not
expressed in mce and thus knock out of CXCR2 totally abolishes the

si gnal | i ngoizodvaedeby CXCL8. Non fasting gl ycem a duri ngctrhe2dionsio2neek
after transplant and oral gl ucose tole}gnce 4 weeks after transplant wer e

taken as 15 indicators of functionality. As report d in Figure 1,
transpF%&ﬁWﬁ}QCXCR%“%ﬁHé outcﬂ?EénE?%ﬁrl§ §hom§ﬁlﬁ %0n5|stently better
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day -1 up to day af t |slet ran Iant n_at .a.dose of 8
oy kg/heo el W% %ﬁzﬁ%ﬁpﬁfﬁpﬁzm PBa8shy o 318998 Yorbarea
ani mal Sclr ec%"?dc%’%]td NYPUS 5 s s yehigle. The abjl] wE¥ht Q. dr8adhL a ngy- tasth ng
bl ood ucosé evel |ess t
p<0.012).
A Multivariate Cox Regression Analysis, 1in which Reparixin
10 treatment, duration of the treatment, number of transplanted

islet and recipient pre-transplant glycaemia were included as

covariates, confirmed that the outcome was significantly

o\°

improved by Reparixin (0dds ratio: 2.6; 95 CI: 1.1-6.1;
p<0.021). As expected, transplantation of 250 IE resulted in an
15 improved grafting (0dds ratio: 1.6; 95% CI: 0.6-4.3; p<0.28),
while pre-transplant glycemia negatively affected the outcome
(0dds ratio:0.6, 95%CI: 0.3-1.1; p=0.12).
An intravenous glucose tolerance test (IVGTT) and an oral
glucose tolerance test (OGTT) were performed 1 and 3 months
20 after transplantation to evaluate the functionality of the
grafted islets. IVGTT was initiated after a 16-hour fast; the
mice were given glucose (0.5 g/kg) by tail vein injection. Blood
samples were obtained 0, 1, 5, 15, 20, 30 and 60 minutes after
injection and were used to determine glucose concentrations.
25 From the IVGTT, glucose tolerance was quantified from the
glucose elimination constant (KG; expressed as percent

elimination of glucose per minute) as the reduction in

circulating glucose Dbetween 1 and 15 min (KGi-15) after



200 ng/dl for two consecutive neasurenents after islet transplantation was
first evaluated. As shown in Figure 2 the 5 probability and nmedian tine to
reach eugwpeasmisaet<200 ng/ dl) were: Sggband 7 days for por@P2iweaised with
Reparixin as conmpared to 35.1% and 50 days for mce treated with vehicle

Log Rank p<0.012). A Multivariate.Cox R ssion Analysis, i.n which .
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5
1 4 intravenousa nistration, ol 1 oW ng ogarithmc transfornmation of

th?OinqkﬁidB%thEgsn@uﬂi#&°@%T¥ahﬂﬁ§'d%lculated. using the trapezoidal

method (baseline = 0 min). The effects of islet transplantation
on glucose tolerance after IVGTT and OGTT are illustrated in
Figure 3. The data are reported as scatter plots. Each point
represents the mean value of the measured parameter in mice
15 transplanted in the presence or in the absence of Reparixin with
islets from the same isolation; the 1labels identify the
isolation number, while the squares and the circles respectively
represent mice transplanted with 250 or 150 IE. Upper and lower
panels respectively report the data 1 and 3 months after
20 transplantation. The solid line is the identity line: circles
above the identity line represent observation with higher wvalues
in the Reparixin-treated group than in the vehicle-treated group
(A+). OGTT 1 and 3 months post transplant showed that in mice
treated with Reparixin the AUC for glucose remains lower than
25 that of the control mice. In keeping with these data, the
glucose elimination constants between 1 and 15 min (KGi-15) and 1
and 60 min (KGi_s) were significantly increased in Reparixin-

treated mice as compared to control mice.



simlar estimation was perfornmed for the total 1- to 60-m n glucose
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and 1 an n d were signitficantly increased | n Reparixintreated
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not affected Reparixin treatnent both in mce transplanted wth 150 or
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|l evel s of white blood cel red blood cells and platelets ata no
shown) .; 3. ALhogenel Coi sl @lcdr %ﬁ%ﬂ;ﬂfé@éﬂ%‘ br mge Lstetsnhromlz week ol d

Bal b/c mce were transplanted in the
NOD mice were used as recipients of islet transplant after at

15 least three non-fasting blood glucose readings higher than 350
mg/dL. In both cases 400 IE were transplanted. The animals were
treated with Reparixin alone (5.28 mg/kg/h continuous s.c.
infusion starting from day -1 up to day 7 after transplant),
Rapamycin alone (daily i.p. injections starting with an

20 induction dose of 0.3 mg/kg on day 0 followed by a maintenance
dose of 0.15 mg/kg until day 14), Reparixin + Rapamycin or
vehicle.

The ability to reach primary function, defined as non-fasting
blood glucose levels 1less than 250 mg/dl for 2 consecutive

25 measurements after islet transplantation and the time to
rejection defined as 2 consecutive non-fasting blood glucose
readings greater than 300 mg/dL were first evaluated.

Considering all the mice transplanted in the alloimmune setting,



10 liver of diabetic C57 mce (alloxan, glycaem a >450 ng/di). In sone
experinents, islets from 12-week-old C57BL/6(B6) mce were transplanted in
the |iverwofodimbsti c femal e NOD/ LtJ ( ) mce in ordercrerevalosabe the
presence of any autoi mmune reaction. m ce were used as recipients of

islet transplant. after at 15 | east three non-fasting bl pod gl ucose .readi ngs
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Fi qur , : 0 . ; . o . S

whi oh BsharPar TR P b ey P L Ao P RO RO R
| ygaem i nc a ari at es, f i raed t Re-qutc i 0 nt b
glyg .@raea"%Je%e [ ysled OgaE%. .%.‘5‘2_5%& e 0575_92_593;@?“?3200%%%. y

Reparixin 10 treatnent (Odds ratio: 5% O

Tr eat i Ci L athQasl L 9% € 5. 0.62- 2-15; ._62); ;and
pre-t pgnqtseﬁ\%e[hﬂgg%m%éa%r{ ag?ggsl.%a:i %QS%E:CIlf . 68-%%59;&;6%0%81)56"V\er e
| ess r%&vaé@- and %J&guk@%fég%%ﬁ%egiy%faeﬁ% MRAsW ed, 2dh. ando48hoght erp
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the absenge 10fs Rapanyady (f&.QuneH) ~Hesjides, treatment with Reparixin

significantly increased the time to rejection in mce that achieved prinmary
functi on RSt e itdAansplant (Fi gurenbhsylthe med] amsuiyhvalk cbi-m Masph2td. 6

days
15 were not affected by Reparixin both in the presence and in the
absence of Rapamycin (Figure 6).

Begsides, treatment with Reparixin significantly increased the

time to rejection in mice that achieved primary function post-

transplant (Figure 7). The median survival time was 12+0.6 days
20 (n=13) and 8+0.5 days (n=7) respectively for Reparixin- and
vehicle-treated mice 1in the absence of Rapamycin. In the

presence of Rapamycin the median survival time was 1242 days
(n=11) and 8+0.6 days (n=11) respectively for Reparixin and
control mice. The data were confirmed by a Multivariate Cox
25 Regression Analysis, 1including Reparixin treatment, Rapamycin
treatment and recipient pre-transplant glycaemia as covariates.
The treatment with Reparixin was confirmed as a significant

independent protection factor for the 1loss of graft survival



20(n=13) and 8+0.5 days (n=7) respectively for Reparixin- and
vehicle-treated mice in the absence of Rapanycin.ln the presence of
Rapanyci rwoheimmadisan survival tinme was_12+2 days (n=11) pemdr3t0/0649dnYyS
(n=11) respectively for Reparixin and tontrol rrice. The data were confirned
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VEh'C|%HéE¥%ce or 1in the absence of Reparixin treatment after
10 allogeneic intrahepatic islet transplantation in mice. Islets
(400 EI) from 12 week o0ld Balb/c mice were transplanted in the
liver of diabetic C57 mice (alloxan induced, >450 mg/dl) in the
presence of Reparixin s.c. continuous infusion for 7 days
starting from day -1 at a dose of 8 mg/h/kg or of vehicle. The
15 mice were sacrificed at day 0, +1, +3, +5, +7, +10, +14 after
islet transplantation and the livers were weighed at the time of

autopsy. Single cell susgensions were prepared from two 1liver
- < ] I i

leobhes of known weight and analysis of the intrahepatic lsukocyte
{(IHL) population was performaed by flow cytometry. The cells were
20 surface atained Wit fluoraescain igcthicovyanate (rrmey -,
phycoerythrin ({PE}- or allophveocvanin {APCY-labeled anti-CD4,

anti-CDB, anti-CD3, anti CD1Y, anti-TCR, anti-NEK1.1, anti CDLI1,
anti~-Gr~1, anti~-CD1lib, and anti~-CDilc Abz {PharMingen, San Diego,
¥y 5 < o)
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15 mce were sacrificed at day 0, +1, +3, +5, +7, +10, +14 after islet
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ezperj ent s, EXF1P2 and.  TIXCRL &€xpr €ssi on“on TKL Popul at'i’on was ‘eval uated
at thern,e point in which |eucocyt gi, nfiltrationgai, ed, hehi ghest . degr egof
infilt r':'tt"i"“éﬁ;l I%he o'brg\g} 'h%Yd‘L P %‘éﬁl t sSCoRFiT m ttﬁ%t t hJS "'F%‘z’a‘t’ nenf"ﬁif{n%%ﬁ S
Re- Qarixin .10 reduces the |eucocytes recruitment and jnfitraton in the
liver after all ‘ogeneic transplantation. in particular, PWNs (Figure 8) and

NKT celdis. (Fioure.9) ,.whi;chare the | eugocytes subpopularignaffected. . .

10 reduces the leucoeovies recrultment and infiltraticn in the liver
after aliogeneic transplantation. In particular, PMNs (Figure &)
and NKT cells {Figure 9%, which arsa the leucooyies

o,
(.l

subpopulation that expresses CHCR2Z, are zignificantly aifecte
as can also be seen in Figure 10,

15 5: CXCR2/1 block by Reparixin influences the outcome of
allogeneic islet transplantation after islet transplantation in
bone marrow
Islets (400EI) from 12 week old Balb/c mice were transplanted in
the bone marrow of diabetic C57 mice (alloxan induced, >450

20 mg/dl) in the presence of Reparixin s.c. continuous infusion for
7 days starting from day -1 at a dose of 8 mg/h/kg. A control
group of mice was treated with vehicle. The primary end points
of the experiment was the ability to reach primary function
defined as non-fasting blood glucose levels less than 250 mg/dl

25 for two consecutive measurements after islet transplantation and
the time to rejection defined as two consecutive non-fasting

blood glucose readings greater than 350 mg/dl.



as can also be seen in Figure 10. 15 5: CXCR2/1 bl ock by Reparixin

i nfl uences the outcone of allogeneic islet transplantation after islet

t ranspl anvaet2zoom4e4s6bone narrow | sl ets $4OOEI) from 12 weehl/erb@oBadobi c m ce
were transplanted in the bone marrow of “di abetic C57 m ce (alloxan induced,
>450 20 ng/dj) in the presence of Reparixjn s.c. continuous infusion for 7
days ST AGER O T T SoRGSETER T ROl * ACEGRTTRo VEF o g be
was treated wiith vehicle. Th rimary end points of the experinment was the
abilit t59F%§E¢?ﬂﬁWQH§rﬁ”ﬁ£h§¥$%ﬁF%ﬁﬁq°ned as non-fasting bl ood gl ucose

| evel s | ess than 250 ng/dl 25 for two consecutive neasurenents after islet
transplantation and the tine to rejection defined as two consecutive
non-fasting bl ood gl ucose readi ngs greater than 350 ng/dl. WO

2011/ 042466PCT/ EP2010/ 064921 19 The obtained results confirmed that the

out cone was i nproved by the treatnent with Reparixin. WO

2011/ 042466PCT/ EP2010/ 064921 20 Cainms 1. Use of an inhibitor of CXCRL
and/ or CXCR2 for the preparation of an adjuvant nedi canent for the
transpl ant of pancreatic islets in Type 1 diabetes patients. 5 2. The use
as claimed in claim1l wherein said inhibitor is a conpound of formula I, or
a pharmaceutically acceptable salt thereof:



(I') 10 wherein Ris selected fromlinear or branched 4-(Cl-C6) alkyl,
4-trifluoronet hanesul fonyl oxy and 3-benzoyl and Rl is |linear or branched
(C1- Co6) alwwpl2011/042486 The use accordi ng bo claim2 in whi eoTtEP2010/064921
pharmaceutically acceptable salt is séPected fromthe 15 | ysine and t he
sodiumsalt. 4. The use according to any one of clains 1 to 3, wherein

sai d medi@g i nproves pancreatic islet cells engraftnent and early graft
function. The use according to any one clains 1 to 4, wherein said 20

medi cament r e%;%eséPe%%C“ri@i@%Gi bhai Lereofodf anspl ant edypapcr gaf | tcchﬂes' ets.

6. The use according to C wherei n said medi'canent reduces e tine
and occur f. pancs eat iy, 8).6t 9%!;1' aft +ei egld
2011/ 0425&%%%%5%#58110%/0 }Qf%jﬁf t7 lzca%{see ttfaccoorg:l négodt}gncs] alar?1t6 ov]\;nerei n
sai d nemﬁgyyygaﬂfgnfgﬁg%g(yHJﬂﬁ&yﬁgQﬁ%%é%gg”ﬁgﬂients.

5 2. The use as claimed in claim 1 wherein said inhibitor is

a compound of formula I, or a pharmaceutically acceptable

salt thereof:

10 wherein R 1s selected from linear or branched 4-(C;-Cg)
alkyl, 4-trifluoromethanesulfonyloxy and 3-benzoyl and R'
is linear or branched (Ci-Cg¢)alkyl.

3. The use according to claim 2 in which the
pharmaceutically acceptable salt 1is selected from the

15 lysine and the sodium salt.

4, The use according to any one of claims 1 to 3, wherein
said medicament improves pancreatic islet cells engraftment
and early graft function.

5. The use according to any one claims 1 to 4, wherein said

20 medicament reduces the occurrence of failure of
transplanted pancreatic islets.

6. The use according to claim 5 wherein said medicament
reduces the time and occurrence of pancreatic islet cells

graft rejection.



8. The use according to any one of clains 1 to 7 wherein said conmpound of
formula | is selected fromR(-)-N2-[(4- 5

i sobut yl plergi1yqae4spi ony 1] - met hanesul f gnam de and R(-) - 2PCT/EP2010/064921

[ (4" -trifluoronethanesul f onyl oxy) phen iL] propi onyl net hanesul f onam de.

7. The use according to claim 6 wherein said medicament

improves long term graft survival.

8. The use according to any one of claims 1 to 7 wherein

said compound of formula I is selected from R(-)-N-2-[ (4-
5 isobutylphenyl)propionyl] -methanesulfonamide and R(-)-2-

[ (4" -trifluoromethanesulfonyloxy)phenyl]propionyl-

methanesulfonamide.



