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di abetic patients suffering fromtypell or type Il diabetes, respectively,
as well as the netabolic syndrome preceding type Il diabetes In the
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(extrinsic) pathway of coagulation and as a receptor. TF belongs to the 20
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Nor ”Bc!likéése%hh&q@é%?&g&%ﬁéﬂ@?d such as endothelial cells and nonocytes

do. not express aln inflammtory 25 stimuli such as LPS, imune
conpl exes and cyt oki nes can induce TF expression in these cells. TF is

strichl ¥ t&aH - .issue factor pathway inhibitor (TFPI) In bl ood.
Severa C(Fecentatt;ﬁ)gbrﬁégg??ons have presented evi dence of m nute anounts of
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acti f&{si%ﬁ"g&ﬁ‘t Wetjor he cleavage of factor to. V1ila, for the proteolytic function of factor

Vlla of the tissue factor {extrinsic) pathway of coagulation and as a receptor. TT belongs fo the

20 cjztokjne receptor superfamily and has, When complexed with factor VIIa, been shown to trigger

_intracellular signal transduction involved in angiogénesis, diapedesis, and inflammation. TF is

constitutively expressed by cells in the adventitia of the blood vessels, and also in richly
vascularised tissues such as the placenta, the brain and the lungs. Normally, cells exposed to
blood such as endothelial cells and monocﬁes do not express TF, but certain inflammatory

25 | stimuli such as LPS, immune complexes and cytokines can induce TF expression in these cells.
TF is strictly regulated by tissue factor pathway inhibitor (TEPL) In blood. Several recent
publications have presented evidence of minute amounts of cryptic TF in blood that can be
activated by unidentified stimuli. The blood borne TF is considered to allow an immediate
activation of the coagulation cascade but is also a likely contributor to TF found in

30 arteriosclerotic plaques. The origin of blood-borne TF is hitherto unknown.

There is a potential coupling between hyperinsulinemia/hyperglycemia and activation of the
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reported that coagul-ation activation is inc¢reased:after a neal. This was
further underscored by studies showi ng that infusion of glucose induced a
transi ent Wo dE7eZ%Se in the generation of FVila, reflectingpfr/gpathyay
activation, and in thronbin generation in normal subjects. This effect was
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20  For many years clinical islet transplantation had a success rate, assessed as insulin-independence
after 1 year, of approkimately 10%. Last year Shapiro et al. made a breakthrough in that they
showed that insulin-independence could be obtained if the patient was treated with repeated
transplants from more than one donor. In a follow-up study the same group showed that the
transplanted patients had a B-cell function’ corresponding to only 20% of healthy individuals

25 despite that the patients had received islets from more than one donor. Combined, these findings

underscored that an adverse process, most likely loss of transplanted tissue, must be involved.

Summary of the invention
The present inventors surprisingly found that tissue factor is expressed in human islets of

30 Langerhans. Tissue factor was found in most of the endocrine celis within the islets but not in
those of the exocrine tissue. The unexpécted finding that TF is expressed and produced by the

- endocrine cells in the-islets of Langerhans (“islet produced TF”) indicates that TF is released in
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endocrine cells in the islets of Langerhans ("islet produced TF") indicates
that TF is rel eased in PCT/ SE03/ 00289 533 association wth rel ease of
insulin. This TF is nost likely responsible for the increased-risk of
artherioscl erosis and cardi o-vascul ar disease in patients with di abetes
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i nventors have shown 10 that IBMR can be abrogated in vitro by Ml agatran,
a thr d#HFHSi nhibitor, indicating that IBMR is critically dependent on the
activation of thrombin. Thrombin can be generated by two pathways: the
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ant agoni st ainst TF can suppress or elimnate the IBMR and this 15

st'fat dgp I% l5an be abrogdied iy wifie HAelagattapye thrombindehibidon, indicetipg thah IBMIR
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a drug for treatnent or prevention of 20 di abetes or diabetes reI at ed

di seases. The g Presmg}ﬁ "di abetes or diabetes rel ated di seases” , includes
b ted
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of i nstf thproductipn efdevas fos reptmsnt asipreviestion of sratrdcisrtivead ssuliepmduring celtom
such netabolic conditions like arteriosclerosis, cardiovascul ar diseases
(e.g. acut elmyswendiagpect thiceeris promdedael of en athilitoasc huthgonist dgsiestdsug Beigr,
bl eedi BB, andhd np@dedtionndf a drug for the treatment or prevention of instant blood-mediated
. inflammatory reaction, IBMIR.
Disclosed is the use of, or method o_f using, an inhibitor or
antagonist against tissue factor, TF, in the production of a drug for treatment or prevention of 7
20  diabetes or diabetes related diseases. The expression “diabetes or diabetes related diseases™
* includes impaired glucose tolerance or insulin resistance with unnormal production of insulin
(e.g. hypersecretion of insulin) and diseases resulting from such metabolic conditions like
arteriosclerosis, cardiovascular diseases (e.g. acute myocardial infarction) and cerebrovasclular
* diseases (e.g. bleeding and infarction)
25
The inhibitor/antagonist may be any agent that affects TF on the DNA, RNA or protein level, and
can thus be selected from the group of known TF inhibitors, although the agent is not restricted to
those,

The expression “inhibition of TF” means complete or

partial inhibition of TF production, as well as release of TF especially an active form thereof,

from the islets. Disclosed further herein is the inhibition of released islet produced TF.




25 The in nt agoni st may be any agent that affects TF o

RNA or pr%%ﬁﬁég\?el and can thus be selected fromthe gr%GBSB?ﬂW?Bm TF
‘inhibitors, although the agent is not restricted to those. The expression
"inhibition of TF" neans conplete or gartial inhibition of TIT production,
as well as release of TF especially an active formthereof, fromthe
islets. Disclosed further herein is the inhibition of rel eased i slet

pr odu@he expressionOinlishir0 Znkanfibstaidds LARPRDT sdchlinkibaopro€IF on "i nhi bitor™”
means substances capabl e of such inhibition of TF. 1In a first enbodinent,
there is provided use as above in the production of a drug for
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TFs f Olingdulif depnaeitGidbens flelldugl MpM.or treat ment of cardi ovascul ar di seases
and/or artheriosclerosis. Free TF binds to artherioscl erotic plaques and
contribute to the increased risk of thronmbosis in, for exanple myocardi al

i nf ar hital se¢bnd TRb&iHER tieadis PRvidNRE bog lﬁlﬁb&@alﬁ@@ﬁ@ﬂa@&msyw rRaet ant for
treatment of patients with type Il diabetes or pre-stages_ thereof. The
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i'nhi brtor or antagoni st agal nst TF may al so be an agent capabl e of bl ocking
the synt s a antise construct bl ock ene.
In antr aﬁgiqfe %Vyoc n%) H%%%fbi 1s usg, cail, 3rIex%ﬁ:P eg tf’ eoﬁepe{na 1? r;h._fog §
used I H CONDI R%ﬁ.‘?“&snw Re eeﬁoéﬁfl%%ng 550 such as heparl n or fractions'
or -derivatives ther eof O her possible conbl nati ons corrprl se a thronbin
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adm rpiadingtTiFosspafialhrisiendroudedTFOr ant agoni st agai nst ti ssue 25 factor, TF,
to a subject in need thereof. The nmethod is, for exanple, intended for
treatnment of diabetic patients. and patients with inpaired glucose

t ol erBHRci@hibIbEo iz fisnaAISOTP inaSeilso be an agent capable of blocking the synthesis of
TF, such as an antisense construct blocking the TF gene.

In an alternative embodiinent, the inhibitor or antagonist against TF is used in combination with
20. an anticoagulant such as heparin or fractions or derivatives thereof. Other possible combinations

_.comprise a thrombin inhibitor and/or platelet inhibitor.

Disclosed is a method of treatment or prevention of diabetes or
. diabetes related diseases, comprising administration of an inhibitor or antagonist against tissue
25  factor, TF, to a subject in need thereof. The method is, for example, intended for treatment of
diabetic patients and patients with impaired glucose tolerance. The method may comprise
administration of an anti-TF agent which completely or partially inhibits TF production in or
release from the islets of Langerhaus.

Disclosed are inhibitors/antagonist per se which can have the property of inhibiting, completely or
partlally, TF production in or release from the islets of Langerhans. *




adm nistration of an anti-TF agent which conpletely or partially inhibits

- TF production in or release fromthe islets of Langerhans. Disclosed are
“inhibitors/ anta oni st per se which can have the property of inhibiting,
conpl et el YOI EF tial |y, TF production in or rel ease froRCIREBEIWEs of
Langer hans. WO 03/070275 PCT/ SE03/00289 5 Detail ed description of the
invention The invention will now be scribed in association with the
acconpanyi ng drawi ngs the contents of which are briefly described below 5
Fig. 1. Panel a. A section of human pancreas stained with mAb # 4509 shows
a di sﬁétgggdagsea;.?h@gofg{e,}l{p‘g,mncr eatic islets. Panel b. A section of an

i sol ated human i'slet stained wth mAb anti-TF # 4509. TF is found in the
maj or Theyingentionmill new berslesdribrdin assagialioncwitiptheactomprnying deavengs bmeonieris

i ndiv itated with either mAb anti- TF # 4503 or 4509
and séufg’jlﬁglé?gﬁ%thgﬂg%%dgg\%ﬁegﬁg Western blotting using rabbit polyclonal
anti-TF #4502. Lanes 1-6 represent three pairs of TF precipitat ed w th mAb
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15  Panel e. Quantification of TF in human islets cultured for 0, 2 and 7 days (n=3).

Fig 2. Electron micrographs showing representative results from immuno-gold labelling with the
mAb anti-TF # 4509 on sections from isolated islets. All goldparticles are 15 nm in diameter. All
bars indicate 100 nm.

20  a) TF molecules (arrows) demonstrated in the smooth endoplasmic reticulum of a -ceil
(x54000). '
b) A Golgi apparatus in an a-cell with gold particles demonstrating TF molecules in the Golgi
stacks (arrowheads), in transitory vesicles which are budded of from the Golgi trans region (large
arrows) and in a secretory granule (small arrow) (x36000).

25  ¢) TF (arrows) storage in the core of the B-cell granules (x36000).

| d) TF (arrows) storage randomly distributed in the o-cell granules. (x 54000).

Fig. 3: Panel a: The effect of anti-TF on the clotting time triggered by human islets. Four pl of

hurnan islets were pretreated with medivm, non-inhibitory mAb anti-TF #4503 (control mAb),
30 and inhibitory anti-TF #4509 for 10.min at room temperature. Thereafter, the islets were

incubated with 250 pl of non-anticoagulated human plasma and the clotting time was monitored

in a ReoRox™ device (n=7). IBMIR induced by islets in the tubing loop model. The islets were




Fig. 3. Panel a: The effect of anti-TF on the clotting tinme triggered by
human islets. Four | of human islets were pretreated with nmedi um

non-i nhi bitory mAb anti-TF #4503 (control mAb), 30 and inhibitory anti-TF
#4509 f orW@@G3/AT037at room tenperature. Thereafter, the isl| QCI/SHIBEIZNHcubat ed
wi th 250 pl -of non-anticoagul ated human plasma and the clotting tinme was
nonitored in a ReoRoxTM device (n=7). IBMR induced by islets in the

tubi ng | oop nodel. The islets were WD 03/ 070275 PCT/ SE03/ 00289 6
pretreated with nedi um (open squares), non-inhibitory mAb anti-TF #4503
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in heparinised tubing | oops. | BMR was m)nl tored by a) platelet count and
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acti \ﬁﬁ\t If r!:)) TAT, and ¢) FXIa-AT. (*p<0-05 when compared with the loop containing islets
alone). Alternatively, the islet incubation was carried out in the presence (00) or in the absence (®)

20  of 40 pmoV/L of iFVIIa. 0 indicates medium without islets. IBMIR was monitored by d) platelet
count and EIAs for €) TAT, and f) FXIa-AT. (*p<0-05 when compared with the loop without
ifFVIia).

Fig. 6: The intracellular TF concentration after culturing in a medium containing nicotinamide,

25  and assessed in comparison to a control.
Fi'g. 7: Generation of TAT, reflecting coagulation activiation.
Fig. 8: The intracellular TF concentration after culturing in a medium containing Enalapril (40

30  pg/ml), Cyclosporin A (10 pmoVl/L), L-Aginine (1 mmol/L), Nicotinamide (10 mmol/L),

respectively, and assessed in comparison to a control.




Fig. 8 The intracellular TF concentration after culturing in a nmedium
. containing Enalapril (40 30 g/m), Cyclosporin A (10 nol/L), L-Aginine (1
mmol /L), N cotinamde (10 mml /L), respectively, and assessed in
conpar i sowa@/eargent rol . WO 03/ 070275 PCT/ SE03/ 00289 7 Deicaidmadioozgo .
Description of the Invention The expression and production of TF in human
“islets Human pancreas sections were stained for the presence of TF with. mAb
4509 (Fig. 1 a). TF was 5 found distfibuted in nost, but nat all, of t he
endocrine cells of the islets of Langerhans. The st ai ni ng pattern :
suggest e hat TE wa ated in the granules of a majority of the islet
cel | eth%‘{)Dest%'@It’af‘é’gﬂ“’lolgtvé't‘gmfromthe human pancreas showed a sinilar
di stribution of TF show ng that TF expression was not affected by the
i sol ati on procedure (Fig, bg TF, was also found in the adventitia of
| ar gé?‘eo‘FXd’GEFSKP§s"§é‘IIEr°d‘??Fé°”e HePHmeRASletS s were not stained indicating
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pol y ant ot entified wwth either” of the two mAbs (not shown).
The mwwgptqfﬁgmdb@i we@c dhe endoflgligheells fweemaé pepinedepdicetbg tha THyEes of TF

uane} Bl G0 EREe Koy @Slmpldy) dooh 3, o8 EW??‘“TES%@%‘ ais

i sl etth@@mcmnbatnommst he content was 13 pg/islet. increased tenporarily in
culture, three tinmes on day 2 (42 pg/islet) but vvas consi derably | ower on
day 7 (21 pg/islet). RT-PCR perforned on pure handpicked isolated islets
confiln rmecd:hx ttdneorﬁxmﬂhzﬂﬁl“oma@reéﬁﬁt il Ismnamrislts‘taethﬂﬂcwcin sine pull$d quit fiog) lysated ectron
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o). et anggeheRrR et ArREE Pl fl¥e GURE U AARGEARERE [ ©
U| t r astirTIC il idént fededithaditheooiyhe the nednt(nashowed). The p@lgzpéptnﬂle &nd a molecular
weight of 47 kDa identical to that of TF (Fig. Ic). The amount of TF per cultured islet was
calculated after quantification of TF in the lysates by ELISA (Fig. 1d). Directly after islet
20  isolation the content was 13 pg/islet. It increased temporarily in culture, three times on day 2 (42

pg/islet ) but was considerably lower on day 7 (21 pgfislet). RT-PCR performed con pure
" handpicked isolated islets confirmed the expression of TF also on the mRNA level (Fig. le).

Electron microscopical detection of TF in human islets

25  Electron microscopical demonstration of TF was performed on in sifu islets from two normal
pancreases and two batches of isolated islets using the immmmo-gold technique on low
temperature processed Lowicryl embedded specimens (Fig 2). Endocrine cells in all examined
islets were well preserved at the ultrastructural level although the contrast of intracellular
structures was not optimal since the tissues were not treated with osmium. In both the in situ

30  pancreatic islets and the isolated istets, gold particles demonstrated the presence of TF both in a—

- and B-cells. In both cell types, TF was localised in the smooth endoplasmic reticulum (Fig 2a), in

the Golgi stacks and in transitory vesicles budding of the trans-Golgi stacks (Fig 2b) and also in




structures was not optimal since the tissues were not treated with osm um
In both the in situ 30 pancreatic islets and the isolated islets, gold
particles denmonstrated the presence of TF both in a- and p-cells. In both
cell type¥O0FB764@S | ocalised in the snooth endopl asm ¢ retRGLSHOGIO(0BEg 2a)
in the Golgi stacks and in transitory vesicles budding of the trans-CGol gi
stacks (Fig 2b) and also in WO 03/070275 PCT/ SE03/ 00289 8 the hornone
granules of a- and P- cells (Fig 2c &hd d). The TF nol ecul es _were detected
at a noderate concentration in the R-cell granules, preferably in the
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i PduckIeRB8EVEBt ting Within 60 nmin, indicating that the islets were able to
i nduce coagulation activation (Fig. 3a). In order to link the expression
of TF of the islets with the IFE{r’ocoagul ant activity attenpts were nmade to
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(& t MnoxidsQEpbul in), and in the generation of thronbin- antithronbin,

prot hronbin fragnents 1+2 and factor Xl a-antithronbin conpl exes which were
all 25 "suppressed by 4509 but not by 4503 (Fig. 3; table 1). These

f i ndi lngsdedesninvsitipatedt TR atiggEFed iR dumbn isigewent pdriBMe®with fresh human

ABO-compatible blood in the tubing loop model for 30 min (Fig. 3). The islets were incubated

with anti-TF antibodies for 10 min and then washed three times before they were added to the
20  tubing loops. In the medium control and with the non-inhibitory anti-TF (4503), clotting occurred
within 15 min, but with the inhibitory anti-TF (4509) clotting was inhibited over the whole

observation period. This was reflected in the consumption of platelets (platelet count), in the

release of platelet a- graﬁule content (b-thromboglobulin), and in the generation of thrombin-
antithrombin, prothrombin fragments 1+2 and factor Xla-antithrombin complexes which were all

25 suppressed by 4509 but not by 4503 (Fig. 3; table I). These findings demonstrate that TF was the
trigger of IBMIR.

Clotting of human blood plasma by TF released from cultured pancreatic islets

A procoagulant activity was found in the culture medium of cultured islets, when the medium
30  was mixed with human plasma (Fig. 4). In the presence of culture medium, the plasma clotted -

within 5 min. The clotting activity was blocked by mAb 4509 while mAb 4503 had no effect. If

the supernatants were ultracentrifuged at x100.000g no clotting was seen with the supernatants



Clotting of human bl ood plasma by TF rel eased from cul tured pancreatic
-islets A procoagulant activity was found in the culture medi umof cultured
“islets, when the medium 30 was m xed with human plasma (Fig. 4). In the
presence &0 ®&A70Se medium the plasma clotted wthin 5 nmpaysgiaoesdsot ting
activity was bl ocked by mAb 4509 while mAb 4503 had no effect. If the
“supernatants were ultracentrifuged at x|l Q0. 000g no clotting was seen with

t he supernatants WD 03/070275 PCT/ SE03/ 00289 9 while the pellet had double
activity conpared with the unseparated culture msdi um Thi s showed that

the TF.ac ivi soclated wt h nol ec ht fractl on and
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| BM R wi H‘&?h antl-TF anti bodi es and |FVIIa | ncubation of human islets of

LangeFREREG PG Prain T oPFESRArAna R ity RigHT Voegostiabiensociiedviten (as
© NDNi t RR&epdAiclal scosimetry) after approximately 9.5 mn, whereas the buffer
al one induced no clotting after 60 mn, indicating that the islets were

abt e to induce coagul ation activation (n 7; not shown). In order to |ink

the elpRs& ATBMIR FithhridITFiskibbaicdhhdiga Procoagul ant “activity, we
attenpted to block the gelation with anti-TF anti bodies. In the presence

of an'menbitise pbhymamisielsTi kanaprhamwith fraw hamay plasetaackéng Slditives instiosd ower
o cont oA R BF TR e B NS ik U DR B R 1
or der indycedmo @Wl@aﬁf@r\ﬁﬁemnelmdtcn@ng)ﬁg@hw&tﬂﬁem rablpge irsluch eodgBMERL we _
[ oop. AagaicRiRN, % oy G b S o PR E TR B e BRSNS 1 i i Lory
or nomopmlbnttaghyﬂ)a e atmmmﬂot_Oftmckﬁbe gilaticanwdith amsnTR/aattﬂmnﬂleshImhe ptesergs
oo B kG B B3 P A e 5, 01 00w
occur q:cmpawdtth !1 s t_mﬁt_esmlmelbht thafigléts ehymsed 1ol dmnuohy)Aamghi_nérﬂ:a I(dimnétﬁﬁl_gl) ,
ves TR RRlRE (AP aB NS Ut fon of platel ele (platel et count). in the -
rl ease of platelet a- gr anul e content (3-thronboglobulin), and in the
g ener ﬁtm 4 toofnvérs'%igate E?Vjﬁl-e ob)s(;ervec'ﬂ: F tnggershthe IBMIR, we perifused human islets
with fresh human ABO-oompatlble blood in the tubing loop model for 30 min (Fig. 5). The islets
were incubated with inhibitory or non-inhibitory anti-TF mAb for 10 min and then washed three
times before being added to the tubing loops. In the control samples (blood with islets alone or
20 with the non-inhibitory anti-TF mAb 4503), clotting occurred within 15 min, but with the
inhibitory anti-TF {mAb 4509), clotting was inhibited over the whole observation period. This
difference was reflected in the consumption of platelets (platelet count), in the release of platelet
o~granule content (B-thromboglobulin), and in the generation of TAT, F1+2 and FXIa-AT, which
were all suppressed by inhibitory mAb 4509 but not by non-inhibitory mAb 4503 (Fig. 5 a-c;
25  TableI). An even more pronounced inhibition of IBMIR was obtained with iFVIla, an efficient
inhibitor of TF activity. Blood containing 40 pmol/L iFVIIa completely inhibited the drop in
platelet count and the increase in TAT, FXIa-AT, and C3a (Fig. 5d-h). The effect of these two -
inhibitors strongly indicates that TF is the trigger of the IBMIR.

30  Ant6-TF antibodies and site-inactivated FVIIa _
Antibodies against human tissue factor (mAbs 4509 and 4503 and polyclonal antibody 4502)
were purchased from American Diagnostica Inc. (Greenwich, Connecticut). MAb 4509 inhibits




were all suppressed by inhibitory mAb 4509 but not by non-inhibitory mAb
4503 (Fig. 5 a-c; 25 Table |I). An even nore pronounced inhibition of IBMR
was obtained with iFVIla, an efficient inhibitor of TF activity. Bl ood
cont ai ni o 4®ePrl /L i FVIla conpletely inhibited the droppCuw/sEpd/abel et
count and the increase in TAT, FXla-AT, and C3a (Fig. 5d-h). The effect of
these two inhibitors strongly indicates that TF is the trigger of the
IBMR 30 Anti-TF antibodies and si%®-inactivated FVIla Antibodies
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et al. Discussion The results in the present study unanifously indicate

that TF i s produced and secreted by the a- and (3-cells of the islets of
Lang®igcansion | nmunopr eci pi tation, RT-PCR and the electron 1 nicroscopy
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- nmust not be construed as narrowi ng on the scope of the invention as defined

in the clains. After the initial generation of thronbin by
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and the hypothesis must nof be construed as narrowing on the scope of the invention as defined in
the claims. After the initial generation of thrombin by 1slets-—expressed TF, _thrombm—acnvated
20  platelets start to bind to the islet surface. The ligand/s to which the platelets bind to on the islet
surfaces is still not identified but collagen types I, III, IV, and V have been reported to surround
hurnan islets. Collagen is a known mediator of platelet binding and activation. This is followed
by a rapid loss of platelets from the blood. Via the amplification loop involving factor XI and
 activated platelets, more thrombin is formed which generates a fibrin capsule surrounding the

25  islets.

‘Inhibition of islets-bound TF activity before transplantation is likely to prevent IBMIR in clinical
islet transplantation. It is envisaged that pretreatment protocols consisting of agents able to black
both TF expression (anti-TF antibodies) and agents capable of blocking TF synthesis e. g. anti-

30  sense, will be developed in the near future. Pretreatment of the isiets prior to transplantation

would have clear clinical benefits since it would have no adverse effect on heamqstasis of the

recipient.




by a rapid loss of platelets fromthe blood. Via the anplification |oop
.involving factor XI and activated platelets, nore thronmbin is formed which
*generates a fibrin capsule surrounding the 25 islets. Inhibition of
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inclinical 1islet transplantation. It is envisaged that pretreatnent
"protocols consisting of agents able tgo block both TF expression (anti-TF
anti bodi es) and agents capabl e of bloéling TF synthesis e. g. anti 30
sense, will be developed in the near future. Pretreatnent of the islets
prior to transplantation would have clear clinical benefits since it would
have no adverse effect on heanostasis of the recipient. WO 03/070275
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ﬁgdl tions. According to a further aspect of i on
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or ot &eiitembst ances which will reduce insulin 20 production. It has been
di scovered that patients that have been given insulin wll exhibit a
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According to a further aspect of the invention, TF production and/or release thereof can be

inhibited by the administration of insulin or othel substances which will reduce insulin
20 - production.

1t has been discovered that patients that have been given insulin will exhibit a significantly
lowered rate of cardiovascular disease. A proposed explanation is that because TF is closely
associated with insulin in the islets of Langerhan, where the insulin is produced, the rate of

25  release of TF from the islets will be reduced concomitantly with the reduction of insulin release.

A proposed mechanism involved is that insulin will reduce the level of glucose in the blood, and

“the glucose sensing system will note this reduced glucose level, and hence will not trigger further

release of insulin from the islets, thereby also reducing the release of TF,
- 30




|l owered rate of cardiovascul ar disease. A proposed explanation is that
because TF is closely associated with insulin in the islets of Langerhan,
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suffering fromtype 2 diabetes. Thus, the discovery of a |ink between TF

expr aad/opreleage ehiasyliy, bl“sacb’Fla[%f@b}bH% and the well known increased risk of

Goronary heart disease (CHD) in patients with type 2 diabetes, can be used

15 within the scope of the Eresent invention, for the purpose of providing
gl
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as high_as that in patients who have already suffered an infarction. 25 It
" has 5%3““?” ported in several publications that coagul ation activation
occurs after a neal. These

Hyperinsulinemia is a feature that is common to both type 2 diabetes and its prodromal condition,
insulin resistance. In both conditions, the (3-cells of the pancreatic islets produce increasing
20  amounts of insulin to control a relative hyperglycemia that is the result of a progressively
increasing insulin resistance. Both these conditions are associated with an increased risk of CHD.
" Thereby, the risk of myocardial infarction in otherwise healthy type 2 diabetes patients is as high

as that in patients who have already suffered an infarction.

25 It has been reported in several publications that coagulation activation occurs after a meal. These
- ﬁndings have been further supported by reports that infusion of glucose induces a transient
_ increase in the generation of FVIIa, reflecting TF pathway activation, and in thrombin generation
in normal subjects. The effect is even more pronounced in patients with type 2 diabetes mellitus,
who experience prolonged periods of hyperinsulinemia/hyper-glycemia, Of particular interest is
30 the observation that the same level of hyperglycemia, when combined with simultaneous infusion

of insulin to reduce the endogenous insulin secretion, is able to abrogate the TF pathway activity,
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f oam el logalipfodubor 4T TOinGRkAnQElefs Qﬁdl@k@}%ﬁ ls,?g%\%@ Edfbo eaga\éﬁsdsTd% The
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the engpl hﬁ%bﬂsﬁ%&gce of the plaque is denuded, and the underlying
ti ssue 1 nduces thronbus formation. in the latter case, blood-borne TF could
adhere to the subendothelial surface and trigger thronbosis. 20 Therefore,
in ac speet., of t nt j: st _of TE
i nhi bﬁ%@%gﬁﬁﬁ%‘ ?J%lgs subst gﬁcaeng tl[:l% g[?mglﬁt:c’%ggﬁg nl\é% %Jlﬁlﬂ ugF%m YRS S of
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TF-containing lipid core, or the endothelial surface of the plaque is denuded, and the underlying

tissue induces thrombus formation. In the latter case, blood-borme TF could adhere to the

subendothelial surface and trigger thrombosis.

20  Therefore, in accordance with one aspect of the present invention the list of TF inhibitors
includes substances that are capable of reducing insulin secretion and accordingly would lower
the release of TF from the islets of Langerhans. The examples of such substances include
thiazolinediones, which reduce insulin resistance, and/or exogenous insulin, or insulin analogues,
native or recombinant,

25
Materials & methods
Islet isolation
We isolated islets as described elsewhere from human cadaver donors (approved by the ethical
commitee), using a Liberase perfusion followed by a continous density ficoll gradient

30 . purification in a refrigerated COBE 2991 centrifuge (COBE Blood Component Technology,
Lakewood, CO, USA). The islet preparations were maintained in culture medium (CMRL 1066;

- -ICN Biomedicals, Costa Mesa, CA) at 37°C (5% CO,) for 1- 7 days. The volume and purity were
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determ ned by mcroscopic sizing after staining w th di phenylthiocarbazone.
Viability was assessed. as insulin secretion..n r onse: ta.: l.ucose
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Pi eces of whol e pancreases and isolated islets were collected in an

enbeddi ng medi um (Ti ssue- Tek; Mles, Eckhart, IN) and snap-frozen in
Iﬁqui‘idfiﬁg‘fﬁféé’éﬁw The sanples were sectioned and stained with mAb # 4509

foll . i ! i I £72) d ostrup,
%@99&%@5 xg%%spmmg&ctaw (RABR 450005503 i (DA 1ALS2) up

Denmar mrunopr eci pitation of TE from purified human islets Two

t houwerapurshasedromrameresh Birgrpgica lped Srespwedntl P8Gat i on at 9 x g at room
tenperature (RT) wth PBS containing 5 mM EDTA, 10 nM benzam dine, 0.1
mg/ M of soy bean trypsin inhibitor, and 1 mM PMSF. The pellet was

i ncubatedohistothemian sigfningne same buffer supplemented with | % Triton X-100

ig C } f I i nenmaael by 20
050 FRben, 3t vt ot BoLa PR Bt coll BRedf ah o8N ity MEAIEPORMEL 02 o
i ncuFakadiles, BokiRs0 TN} andfsn@mgow in Nayisknigogasy Thosamplesaverg pectioned pickei pi t at ed

SanprBEiarD SR PRAD Iy LA TP P SRBEI B RO g abbi
usi ngil@ohypAbesda®P and HRP- conj ugat ed anti bodi es agai nst rabbit
i munogl obulins (Dako A/S). 25
15 Immunoprecipitation of TF from purified human islets -~
Two thousand islets were washed five times by centrifugation at 9 x g at room temperature (RT)
with PBS containing 5 mM EDTA, 10 mM benzamidine, 0.1 mg/ml of soy bean trypsin inhibitor,
and 1 mM PMSF. The pellet was incubated in 0.5 ml of the same buffer supplemented with T %
Triton X-100 (Sigma), at 37°C for 30 min. Thereafter, the cell debris was removed by
20  centrifugation at 10 000 x g for 5 min. Three pg of mAb # 4509 or #4503 was incubated with 250
ul of the cell lysate for 30 min at 37°C and precipitated with Protein G Sepharose (Pharmacia
Upjohn, Stockholm, Sweden). The samples were subjected to SDS-PAGE and Western blot
analysis using rabbit using polyAb #4502 and HRP-conjugated antibodies against mbbit
immumoglobulins (Dako A/S).
- 25
Electron microscopy
For ulirastructural analysis, normal pancreatic tissue specimens from two male patients and
isolated islets from two pancreas-donors were sampled. None of the patients or the donors
suffered from any metabolic disease, all pancreases were macro- and micro scopically normal and
30  did not show any amyloid depositions., In order to preserve the antigenicity, the specimens were
processed with the low temperature method. Ultrathin sections placed on nickel grids were |
mmumolabelled with the immuno-gold technique. TF antibodies mAb# 4509, # 4503 and pAb #
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.specinmens fromtwo male patients and isolated islets fromtwo

pancr eas-donors were sanpled. None of the patients or the donors suffered
from any wexr@weda7s di sease, all pancreases were nacro- andpd§f@seRpI cal ly
normal and 30 did not show any anyloid depositions. In order to preserve
“the antigenicity, the specinens were processed wth the |ow tenperature
met hod. - U trathin sections placed onlmickel grids were inmunolabelled with
t he i muno-gol d techni que. TF anti bodi es mAb# 4509, # 4503 and pAb # WO
03/070275 PCT/ SEQ3/00289 15 4502, dilution 1;25)(see also Table 1), and 10
or 155R%, didrtioni gk (sgplgo Jableilyiand 1eF 45 guerplligidal écriéewws HeErss ety ker s.

Sect i QR8. oméﬁ‘se%}kér@%e%ﬁoﬂu wite Us¥ed 3GEE @hSy12Batk %ﬁ&i 12l bitAtehdpator e
exam nation in 201 el ectron mcroscope. 5 Clotting tine Clottlng

ti rreqanmaama/%@h lgdrmlmuar%%ﬂne channel free oscillating

rheonet er, ReoRox 4, from GH (d obal Haenobstasis Institute AB, Linkoping,
Sweden) . Tubi ng | oops as a nodel W use a nodification of a nodel
plevi@ating tidescri bed. Loops made of PVC tubing (diameter =6.3, length
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| EQ faﬁnﬁﬁﬁlﬁ@wbahlﬂe&m%aswhﬁlwmmmli@&@ Sweden)ei t her pre-i ncubat ed with
15 | of mAb #4509, control mAb #4503 or with PBS for ten mnutes at room
tenperature. After 15 three washing steps the islets were resuspended in

150 Il’ubfng@@sa:k%ﬁor&hd placed in the |oops, thereafter fresh

ARG at i bl d fl ow of
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I ncubatlentthr3Behnm) wett é'ﬂi‘ms‘ﬂéi with thd Gadinel hebaancsmfhdec(boﬂﬂmpUppmlaa Bwedan) bl ood
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t agL CVMRL 106
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15  three washing steps the islets were resuspended in 150 pL of CMRL 1066 and placed in the

loops, thereaftér fresh ABO-compatible human blood (5 mL) was added. To generate a blood

flow of approximately 100 mL/min we put them oxn a Tocking device, placed inan 37°C

incubator for 30 minutes. We also included a control loop containing blood supplemented with

150 pL CMRL 1066 but no islets. Before perfusion and at 5, 15 and 30 minutes we collected
20  blood samples in EDTA ( 4.1 miM, final concentration) for further analysis.

Blood and plasma analysis
Platelets and differential leukocytes in blood were counted using a Coulter AcT diff analyzer
(Beckman Coulter, FL, USA).

25 Plasrha levels of Prothrombin fragment 1+2 (F1+2) and Thrombin-antithrombin complex (TAT)
were quantified using commercially available EIA- kits (Enzygnost® F1+2 and TAT, Dade
Behring, Marburg, Germany). Plasma FXIa ~AT complex was quantified according to Sanchez et
al. B-thromboglobulin (B-TG) was analyzed using Asserachom (Diagnostica Stago, Asnieres-sur-
Seine, France). Complement activation products C3a and sC5b-9 were determined as previously

30 described. '
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PCT/ SE03/ 00289 16 RT-PCR Anal ysis Cytoplasmic RNA fromislets were

i sol ated as described in. Single stranded cDNAs were prepared using

ol i g&ldSRdrlwisg ( Amer sham Pharmacia). PCR primers were conbined to
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cond pespatpdnising piizelid) pENPRE (Aanerefam Yrropsigh pgyprpeﬁs S5 691 {%Expand,
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r &suland nojdrage BRpRLS §E§%@§W@M RSTER)C smare sPadied frd S coripabetsinghl

,lz\:]![ ?gﬂgi M A p&ﬂéﬁts Zﬁﬂﬂ%ﬁ' iRl el N afin Y, {5 pafubts L

bnocl onal anti-hunen tissue factor antibody

( #4508y Malized o 3°/Paﬁay@lf><gnlalmﬁrﬁ! § vetprreod cthidigmdremideor anti body (#4502)
Rabbit 3. Mnocl onal anti-human tissue factor antibody (#4503) Muse 4.
Monocl onal anti-human insulin (XX) Mouse 5. Polyclonal goat anti-nouse/ 10
nm AS:(ished Gaflysi€oat 20 6. Pol ycl onal goat anti-rabbit/15 nm An ( GAR- GL5)

at \ 3 and 4. rican.pX and 6:
Tror aiiendisres? A fised FERAED SRVE RGBSR pompit RGRMe Hhoptuln MRYR 2
synt Tas signdrdn@ecisatdaominegdlaetrsO@er e cultured for 24 h in CVRL- medi um
containing 10 nM Ni coti nam de, which is the’

i'i‘-"

Table 1
Antibodies used Origin
15 1. Monoclonal anti-human tissue factor antibody (#4509) - - - Mouse
- 2.Polyclonal anti-human tissue factor antibody (#4502) : Rabbit
3. Monoclonal anti-human tissue factor antibody (#4503) Mouse
4. Monoclonal anti-human insulin ~ (XX) Mouse
5. Polyclonal goat anti-mouse/10 nm Au (GAM-G10) Goat
20 6. Polyclonal goat anti-rabbit/15 nm Au (GAR-G15) Goat

1, 2, 3 and 4: American Diagnostica Inc., Greenwich, CT, USA
5 and 6: Amersham International, Amersham, Bucks, England

25  Inhibition of TF synthesis and secretion
Islets were cultured for 24 h in CMRL-medium containing 10 mM Nicotinamide, which is the
standard medium used for islet culture. The medium was thereafter exchanged to CMRL-medium
without Nicotinamid. After a baseline period of another 24 h, islets were handpicked for analysis
of TF content. Culture was continued for 48 h with medium containing agents known to affect TF
30  expression in monocytes and endothelial cells. These were, L-Arginin, Cyclosporin A, Enalapril,
acetyleysteine and nicotinamid. The islets were harvested, the TF content analysed using a

commercial EIA kit and the islets tested in the in vitro loop model.
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Culture of the islets together with the vitami n B nicotinam de reduced the
synthesis and secretion of tissue factor. Wien the islets were cultured
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model acegdensioans (nerhowakrieved after 5, 15, 30 and 60 nin and anal ysed for
TAT, see Fig. 7. 20 Islets were cultured for 48 h in nmedi um contai ni ng
Enal april (40 g/m), Cyclosporin A (10 nol/L), L-Aginine (I nmol/L),

Ni cot Figar-8dlustrate thepdffec) ofanebtivhmident racel | ul ar TF  concentrati on assessed.
The concentration of Tf is expressed as percentage of the untreated
control, see Fig. 8. It is also to be noted that nicotinam de has
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min and analysed for TAT, see Fig. 7.

20 Tslets were cultured for 48 h in medium containing Enalapril (40 pg/ml), Cyclosporin A (10
pmol/L), L-Aginine (1 mmol/L), Nicotinamide (10 mmol/L)) and the intracellular TF
concentration assessed. The concentration of Tf is expressed as percentage of the untreated
control, see Fig. 8.

It is also to be noted that nicotinamide has anti-oxidative properties, which is believed to be an
25  important factor in the mechanism responsible for its activity. Thus, it is anticipated that other
- compounds within this group of substance are usable in accordance with the invention. Further
examples of such compounds, the enumeration being non-exhaustive, are vitamin E, glutathione,
acetylcysteine, pyrrolidine dithiocarbamate, pyrithione, pentoxifylline, Hemoxygenase-1/ CO-
bilirubin, Prostaglanding A1,
30
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Al. 30 18 CLAIM5S 1. Use of an inhi bite W t agoni st agai nst tissue
factor, TF, in the production of a dr ug‘ reatment or prevention of

graft-rejedti obsef of nanl imhibteedesi BE ; T se accor g.to
sy i SoRE ARG 49 e

claim1l, wg)%cii .sai d drug treats or prevent %
i nsul i n- pr &du ‘i“?[w}b"%é% & ArHEHSr | teeatanent: br iprevdn o efendentejdt@hie 8 Snsulin-
mel litus, pREMicingQeds, Use of an inhibitor or antagonist against tissue
factor, TF, in thé production of a drug for the treatnent or prevention of
i nsPant bl ood-medi ated inflammatory reaction, IBMR 4. The use according

to any of &he ﬁll@'gms 1 to.3, wherein said inhibitor or 15 antagoni st
agai nst TF1s ah anti2cferdiis telpinmli mhesein sgidcdtugftfests &f pliveditd graffF-

5. .The usergativndoNthsiflipyodi; i _1 to 3, wherejn said inhibl'tor or
ant agoni st aﬂai nst_ TE inhibit sc%%g%ﬂ%?j‘in oﬂaéﬁlafso?’ltpeﬂr’e%’g@ gepqpdentodiabatas
20 insul i M6#B8HEcIABMel |s. 6. The use according to claim5, wherein said

i nhi bitor or antagoni st against TF binds to or enters said
i nsulin-producing cells and inhibits production and/or release of TF from

sdi® i nsuld.n- ffsedudi ag Gehi 7 cor di to any of the clains

1 to 3, wherein_ said inhi bittﬁf)orrzg’rr aﬁ%ﬁ"g’fgﬁfs ae{&&gn@gs% fa§¥%rap$5‘b difpfthe

bl ocki ng PHRIEGHER &4 asdpng for tig: triEhemene orqserehAsntdT BBl Brootifldlog2! d
ocKing

i nhi bitor joMz8 [ aipnst 30 TF is an anti sense construct
the TF gene. Pﬂﬁgilp'régcﬁ&l, fEMIR

4. The use according to any of the claims 1 to 3, wherein said inhibitor or

1s antagonist against TF is an anti-TF antibody having biological effect of binding
TF.

S. The use according to any of the claims 1 to 3, wherein said inhibitor or

antagonist against TF inhibits production and/or release of TF from said
20 insulin-producing cells.

6. The use according to claim 5, wherein said inhibitor or antagonist against
TF binds to or enters said insulin-producing cells and inhibits production

and/or release of TF from said insulin-producing cells.
25

7. The use according to any of the claims 1 to 3, wherein said inhibitor or
antagonist against TF is capable of blocking the synthesis of TF.

_ 8. The use according to claim 7, wherein said inhibitor or antagonist against-
30 _TF is an antisense construct blocking the TF gene. '




19 9. The use accor di ng to any of the clains 1 to 8, wherein said
I nhi bitor or antagonist against TF is usdd in conbination with an
anti coagul ant such as heparin or fractions or derivates thereof. s 10. The

use accordi9g tTheange dedor8i | wherein said i nhibitor or

ant agoni st agai nst TE i.cs usg% ?ér)lrﬁél&’lngfﬁ.éﬁgicm ?htoa t WYRFASIh Seichimhibaior arl.

The use acc%‘%&gﬂﬁlsﬁcﬁmsbﬂ‘ﬁ teuskdiinscdmbihakibn WAk 8D SRt E;IJ@% [ &,
iealiiint such

~ant agoni st ' Ls._used.in conbination with a plate
12. The use gccorg{%gacpg’nésn?/r deriyatesdhsrenf. 1 to 3, wherein said inhibitor
or antagonist against TF is selected froma group consisting of L-arginin,

cyclrsospori gl% AT enal april, acetylcysteine, vitamn E, gl utathione,

~pyrrol i di ne'¥ diTPfi B Peapediog fsy ahyrofothe, clagboXithyd | Whrein said inhibitor or
Hermxygena%-tgé%pg%éﬁg@im. IS &)r.osta l.andin Al. 13. The use accor |né) to

any of the clarns 1 to 3, whey BPF &acamivinabprovitbra thrgrabimirshibitga nst TF

Is nicotinamde. 20 14. The use according to any of the clains 1 to 3,

wher ei n sai 2 i,mi bitor or _antagonist against TF is site-inactivated factor
Vil1a, iFvll4: The useaccording to any of the claims 1 to 10, wherein said inhibitor or

antagonist against TF is used in combination with a platelet inhibitor.

10 |
12. The use according to any of the claims 1 to 3, wherein said inhibitor or
antagonist against TF is selected from a group consisting of L-arginin
Cyclosporine A, enalapril, acetyleysteine, vitamin E, glutathione, pyrrolidine

dithiocarbamate, pyrithione, pentoxifylline, Hemoxygenase-1/CO-bilirubin
is prostaglandin A1l.

13. The use according to any of the claims 1 to 3, wherein said inhibitor or
antagonist against TF is nicotinamide,

20 14. The use according to any of the claims 1 to 3, wherein said inhibitor or
- antagonist against TF is site-inactivated factor Vila, iFVIIa. -




