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WD 2005/ 011680 PCT/ EP2004/ 008326 82625pct USE OF

ANG OTENSI N |l RECEPTOR ANTAGONI STS, ESPECI ALLY
WOPE1SARTAN, | N ORDER TO | NCREASE | NSULI N SENSI Bt VEPY004/008326

5 The invention falls within the field of the

angiotensin Il receptor antagonists and relates to
8262298Ft use for treating people in whom di abetes has

b . .

For S AR NN 1 HBEce FOR ARHABBRITS, EreRi ATy AR EkRigran

syndronme and HSBPER TPIYFEEASR NSUKINGRENSSHYE Ywi t h

normal bl ood pressure. Type 2 diabetes nellitus is the

mani festati on of TWo pathophysi ol ogi cal ~phenomena,

nanely a reduced secretion of insulin fromthe beta

' . . ' Lin .. ' in th
RGBS PR B BRgbieen] PR hEo g ond
related totheirssedor #heatify pedplé én WhehEdiabefestHEB &N diagnosed or who

di sru tIO? of both conponents. The disease is
are §ii5gpded

& peadiahaies (fgr Rigyentng diabetes of fos freptieg pratakilic
R o A a SR PR cS  BoLels T S e reffungs
pl asma. Controlled treatnent of manifest type 2

TyeE QBbRRGRRURS Eie P il o BB palfiophsinlagjcal phegemens.

nanféNBQBdSed §BEBHEN bhRsdlh Hoi inealdiaReid PFﬂ'th%?HbrT%g%é}Qand insutin

dnsulin and thus result in a |lowering o
resigiggae In theelasgetaraans phthediver iskelatsmugaulatuee saddatty tiesue. As

a reld et SR RS Tl h Bt Bol B g The Ysrirua diagosed
as fastirigeivgsbrglysasmia) i.es grsbibbs ugasteitentratib® aftbf f3aReours’
i tazone or pi %%I itazone develop this activity

| b
fast{'ﬂ%ﬁ%%ﬁg‘f?éh%ﬁgéﬁwe (18P &ng of glvepseper drfmasma. Controlled

] ' ! Ui _ :

e I U ) SRt P T8 AchRIVBU Ui ont B it of the

catagompef thedhiagetidisedioneb (glitezomgs)r Taete complounds anprude the
' functi_on

i TR SR RAEADS rBmaL S oulRiRBor a0 bied suger evels

(insahédifigers . PAGBRR!Sati b ans ndr8hdd FERNES levBRYare reduced by
contribute to the treatnment of type 2 diabetes. e

feedback meechanisme endiin this wayrthe deast Dmgheypanarsas isyrelieved. Insulin

: l.Lga: i 18. ' ' f. th . .
sonGIRSFs SO LRSS A 30 BB le e s 2y oy
bindihg feessuificaticdsarade ptorREGMh s PRARInhat (Perbkisomal

rought about by PPAR-gamma |igands |eads to a
Prﬂ'@?%&g‘f\@wa&?d Regerior) blitassra@ eStranscripiany regeialerstfop mnumber

 of gbss FRRhSR!imPBREhEtd JhCoddEnd Abitdmetabolism. By means of this

function, PPAR-gamma ligands such as prostaglandins or the synthetic
thiazolidinediones (glitazones) may contribute to the treatment of type 2 diabetes.
One of the main mechanisms for lowering glucose by PPAR-gamma ligands is the
induction of the differentiation of adipocytes. Increased adipocyte differentiation and
remodelling of the fatty tissue brought about by PPAR-gamma ligands leads to a
diversion or redistribution of free fatty acids from the skeletal muscle into the fatty

~ tissue, thereby increasing the glucose metabolism in the muscles.

As every second type 2 diabetes patient show signs of coronary heart disease at the
time of diagnosis, for example, the causes of diabetes are increasingly suspected to
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ti ssue, thereby increasing the glucose netabolismin

the nuscles. 35 As every second type 2 di abetes

pati ent show signs of coronary heart disease at the

time of diagnosis, for exanple, the causes of diabetes

are increasingly suspected to -2 reside in a conpl ex

nmet abol i ¢ di sorder which may be indicated by a nunber

of risk factors such as abnérnal gl ucose tol erance,

i ncreased fasting blood sugar, insulin resistance,

high blood pressure, dyslipidaem a or adrenocortica
residp éis atopmpléex metahalicatiserdef whitkuhan bedsdisataddey a4 sumber of risk

fact B pE PP o B ARGt Rsteashstasting blood sugr,insuii
resifeinEEEMER blGodTBeestite, BIYShPidasm A orde\cﬁléﬁéc?mlcéTQib%@@' Fhe

syndrone, syndronme X of insulin resistance syndrone.
pre\ra{eracef ok |§§U"fb|f$§§éa%ﬁi& isdRar eyl as marked lés!{ﬂiﬁ@@ Wg]iht he

o A5 AATR RO PR TARE Bkl RARSAERL oo 2

diabetes|metabbiiesydronle, syat@me Rfdrémsuinnesibeincefsynarinse.oin a first
exceSS| ve, or | ncreasi ngqy insulin production there 10
S

phag @€dyCed [RSUIIR EFSRNSEINYSUIRLArds BRGNS GiRUS S PRANETeese in the
pan??édta% u?gullfﬁ R)?]r:ﬁ d@%ﬂ@ﬁg%e bid¥d ﬁ?ﬁqe@éiYn the normal

ase of abnor glucose I'erance then
rangegifier a mhmbeb@ﬂyeazamfr&xcbmge or Bttmsaﬂshngginsubls prcp:&a:lhon there

comea fmeanien SeoBeinsemtelioN hy e baeass ct W pAadRRs cannot be

incré@sé@a%f%omb%ﬂa@éﬁ%‘i abﬁ@rrH§ngl@éos%1%léPéﬁé@tHén‘ Begins. The
recept or antagoni sts for treating chronic

body senaienianger/alkeiose ghunosemsialidialpssipst emeughautiopmiiibe fasting

oo 487 Simas30Eb il e Bl ™™

aut oi nmune di seases include type 1 di abetes nel litus

oSG {T5CRRe it Ust BEPaIBGNeTOR eqapianTteoamis for yating

chrd?ﬁ Hﬂ%nﬁﬂa%@ﬁ&ﬂéeé@@s inﬁfddfy’r?g{‘ﬁ)?st%ﬁw bﬂ%ﬁuﬁé%ﬁééra%ﬁg‘{' labetes is

sequent structio s so that
memmmedmsortmuf anuynber oﬂexanalelsmftsyaerms abtaimowneodiseages. The

autoj%r}%ﬁ@a%sslgg@tggsfm%‘? d{l%@é?% rrlqllq g\bﬁqﬁégceurs ma:r?ly in young
peo%(étti’fﬂﬁr” U eérfs%fl#g%dﬂr@ algemtic Brathspi<prsh, W %@H‘f msamis OCCUrs

5 consequéent injury to cardiovascul ar organs which

undgr thegntlugnne oftasiotis nactors with Bubseent ﬂeaiﬂucﬁms@‘dh@ B ¢ells so

e8RS LBy S BEPE AN, Tape et

mellithe id AScgardeRERS bh lavtdinmunhd discggd.mal  nodel  brought
about by the active substance irbesartan is reported

by Henriksen et a!
Angiotensin ll receptor antagonists are used to treat high blood pressure and

consequent injury to cardiovascular organs which are brought into contact with high
blood pressure. In the specialist literature they are generally categorised as
metabolically neutral. improvement to the insulin sensitivity in the anima!l model
brought about by the active substance irbesartan is reported by Henriksen et al
(Hypertension 38:884-90, 2001).

The aim of the present invention is to provide a pharmaceutical composition which
can be used both to treat manifest type 2 diabetes and to treat the first signs of the
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(Hypertensi on 38:884-90, 2001). 30 The aimof the
present invention is to provide a pharnaceutica
conmposition which can be used both to treat nanifest
type 2 diabetes and to treat the first signs of the 3
conpl ex netabolic disorder of predi abetes and thereby
prevent type 2 diabetes nellitus. Wthin the scope of
the present invention it has 3rmow surprisingly been
found that a few angiotensin Il receptor antagonists
and their salts not only act to reduce bl ood

compies getaholicrdikonden oﬁpmdmhetém&ancatmereb;s prmpatype ZJﬁlabetes

ncr t he ex Si on 0 enes in a cellu
mellitis, ?ﬂﬁh'{‘ Re SFape fﬁm@ﬁef&tﬂnwﬂm i Ea%ﬂemqrar%gfy been found
thatl £ W thétéﬁém fthec&pi nisRCAR fPfe1r s%%o‘?%ﬁ@saéi o reduce
new t herapeutic possibilities in the treatment an

bloqﬂ RRESALISRIN YROWR prarmet taﬁare@ smmd;e oﬁensmmmemressuon

of ogfigi # salGBLFLARRY md PolGBliod SRS GOMRP & Baulated by
the WPARJarhia recopr ofhit bpens aFeth th@wéutgpd@mbrm@)a $n fﬁe

transforned 10 cel i ne

bl
trea@eg'itﬂgan B VERHORTRDYPS! 4 diaRpiash n&*@oqlw«asynésmnﬁe apf nnsuim
resi&[{e}xﬁﬁéf R JFBL: ReMddrd 85%@99&? RSRH@BF\Q?I%@ eﬁgEﬁsfdbséFve%fand

ese constructs co

quaPtified wublnpmeaslcope(odmé/ﬁtesém invemticBetby nidiank o(f B9 aply transformed
con f a S nthetlc Eromter W t

coll fd {LEXGG S &b bobne BrlsSSpare CP s ik ore iRecreptitt of
tran@@ﬂrﬂﬁﬂah mﬁmww SESRG e, - Tﬁ@ﬁrs? 8?%@6%%?\%&2&% tcodes for the

codes for a fusion 15 protein consistin e l'igand
luciferasdi gRpaiteri Mhefnusheraimige WBM@aM@hEthB&@Ir(Q 887 pt: 7@5 under

b LA RSB A a0 B

site 1cf. &eﬂbBEﬂk@qu@nBQSXF(Olﬁa%) 17he 5@&9nd Jdr%tﬂu%ﬂe@demr affusion

the transcriptign of PPARganma- regu ated genes is
protgifansiStib aftiee igand Ainsing demaBctidhe SumsasPEARgamMa2

vanSiil bl fociibei SeslB1LOSoRIaN BN AIE L g B
binding damein/@mion. adls hitd 7t Badswekid, Nﬁcietd‘t@cm!eﬂessmgsgm 7:7539).
used here this effect may be quantified as an induced

luciferase activity of the transforned cell line. The
Thefr@dm:tuloﬁ%%é BBnSEriRionUF PEARGSMAR-Feguldtel ﬁés ié’i(r?&@n from the
th the angiotensin Il receptor antagoni sts, contrary

thlazcwqu@e@mt usat asantidigbetieedRgs Hegd rcmg;glzfaazar@ aadtis ‘beought about

oy 4P BB o P SRR SoE Bh e PR R Scope o

the tesl systemtadbd feradhrRGfict May-bd QldRtFidltaan induced luciferase

- activity of the transformed cell line. The same induction of a luciferase activity takes

place with the angiotensin I receptor antagonists, contrary to expectation, not by the
binding of the active substance to the PPARgamma Receptor. The induction is
particularly marked for the active substance telmisartan. Binding of e.g. telmisartan
to the PPARgamma receptor cannot be detected in various test systems. Itis
therefore presumed that the increase in the affinity of cofactor proteins for
PPARgamma caused by an angiotensin Il receptor antagonist such as telmisartan
also leads to the recruiting of the cofactor proteins if there are no high-affinity

- synthetic PPARgamma ligands present. This then brings about activation of the

transcription of genes regulated by the PPARgamma receptor, this activation being
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- out, the bmdp%ugaéﬂﬁveé@f ﬁgilab

to the PPARgamma receptor cannot be detected in

various test systens. It is therefore presuned that

the increase in the affinity of cofactor proteins for

PPARgamma caused by an angi otensin 11 receptor

ant agoni st such as telmsartan 30 also |eads to the

recruiting of the cofactor proteins if there are no

high-affinity synthetic PPAﬁg‘am’ra | i gands present.

This then brings about activation of the

transcription of genes regul ated by the PPARgamma
medietﬁqdnsomesemoéadonsl Vg theninbedtitn of theske gepes [Byrespessble for the

ot B HA e 578 S35 Skt ncuction o

the bhm%z?éﬂe%l lﬂ,ﬁ‘ﬁh %’iaslnt | 6S6RpiSr ARaYEMStsiirh ésﬁ@lmlsartan results in
ducti on

he SQ.F[’B enes by angl otensin
a corap@igbla avatnﬂw@@ﬁc gctvit chhuss th@aﬁ@wetwsmes tage suitakle not

onsE RN B o PGS WA e o e

diabdteoehgllitassure but al so for treating and preventing
type 2 diabetes nellitus. The discovery of this new
therapeutic effect of angiotensin Ii receptor
it .
T B A Rl B e TR A L vaSep bF 8 teifists
andtthe saltg thareof mefan@ﬁmiltleey cambemusty fe pﬁodhwkmpbarmaceutical

conffpstionRr BE resiftan 8t BS0RR G uPanbie Hiabaies mebis s been
d'améa%'v‘*@y'@é@ﬁ@cw%ﬂd?éﬁibbﬁhe%eﬁir%révr&ﬁm'grbu (EE R for

h normal blood pressure are particularly
treafing metpeolicosyndiemeransk inewin rasmmcwamati@ntmwltm ypemal blood

prequ i TRy 2Bn P ELRR R fabls POk et Blsh ARG RN or ype 2

diabeyesandprectyiye 2 aRibletdt. rHisis AN Beneament Yheprévaingion of

invention refers to persons requiring treatment, it

| met@@%& w%@mﬁaﬁqurom X oE skEintresipi@nce syodiamenWhen this

mve'ﬂ%ﬁﬁ‘éfer?%g%t@%né‘?édm Oﬁﬂgéﬁﬁ’%}ﬁ 515%5 fméﬂg'idalﬁﬁé ngént and

active ances use e lis accor
prevamtmetnehunmm tmbl]helawvesuhﬁanaésana@omtﬁmdicﬁimeties
Ltus manif a fasting bl ood sugar
suofiBpers bSed B S0 besisrg ascoflifa i veringly Bedgippmammals.
t he neasurenent of blood glucose values is a standard
procedure in routine nedical analysis. If a glucose

Type @ dinbeies melitusirsanifasts deelf iowa fasting binasbeligandewel lesoeeding
' [ | LN S Q Q
125 g B I REES pBr Bl of eiighy LRI Sinegt s BpH it ies is 2
stanb}aedl ptaedoreh z@ntlﬁmedlédl@ﬂi@%ts lhadyhddosel toRPace test is carried
t ol erance test %I ucose are adm nistered orally

etic will be in excess of 200 mg of glucosé per dl
of plasma 2 hours after 75 g of glucose have been taken on an empty stomach. In a
glucose tolerance test 75 g of glucose are administered orally to the patient being
tested after 10-12 hours of fasting and the blood sugar level is recorded immediately
before taking the glucose and 1 and 2 hours after taking it. In a healthy subject the
blood sugar level before taking the glucose will be between 60 and 110 mg per dl of
plasma, less than 200 mg per dl 1 hour after taking the glucose and less than 140 mg
per dl after 2 hours. If after 2 hours the value is between 140 and 200 mg this is

regarded as abnormal glucose tolerance.
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tested after 10-12 hours of fasting and the bl ood
sugar level is recorded i mediately before taking the
glucose and 1 and 2 hours after taking it. In a
heal t hy subject the blood sugar |evel before taking
the glucose will be between 60 and 110 ng per dl of
pl asma, | ess than 200 ng per dl 1 hour after taking
the glucose and | ess than 14® mg 30 per dl after 2
hours. If after 2 hours the value is between 140 and
200 ng this is regarded as abnormal gl ucose

If insalieresistancé cah bendatbctedrikisiis agrartcutay bl@orﬁt?trﬁm@n of the

|y st di cat f
preprace iR gt o bmesrBadhal i Grdgr Banamiin Ghicasger

| horﬁ@e@@bﬁ!‘.%‘ gﬁbr@bh“?\@éﬁs 2@%%9%8%[.16?‘\ thsRifth %Qrb e%;.ﬁn without

tinmes as nuch insulin as another person, out
thisHzaming aan ylirdcrpatholpgicabsiggificahcai @he ﬁTncos!meEtalnTm ethoasof

et T s R B B Do test. The
ratio ®f irsulih td BRIEoES i @et@wrrré‘aam'trﬁn qied sédsw?ﬂ% WoiBirtd RSulin-

scope of a conbined insulin- 8 ucose 1 n i on
glugesennfusirn techeiowe; JThese isdfoupdide bieriasulinresistanaeain the grucose

t tile
oo M58 PSSR 6o BRI A R BT BRSO hBstlorea
(WHi@fdaﬂnitlomlr)L) RaRadriess lagsgolig e weslidmphedthee %b’clmneti @8ihimal
m nimal 10 nodels in which, during

oGS i B NG EBUBTE ST ECTRELDICTaRRE st e Ml and
glu@ﬂs@cﬁﬁﬁeﬁ%ﬁ% Tnathie%%d & trﬁ@a&ﬂr‘éﬂ%t"ﬁ d [ﬁﬁmaeSMFeergaI@tand from

fixed time Iintervals and from hese elns
thesetiesinanlierdsistendcisl caladatedn dtriuthermeethod affmeasurement is the

ol R 8. R BRI ot B 5 Tl moans o e

fastirasplabohar) assee thdiﬁ%sﬁﬁet?lﬁsﬁﬁnfcéﬁ&éﬁtgatloﬂs Uhithis m hod it is not

concentration, th hod it I1s not 15 ; possi

:posskblejtcs@lﬁmwgm bptwassehenatisandpennrhesaringiisr resistanng. i These

ook 83 201 5010670 u% i FE o Bl Fctco.

a rulE otraerrparemewﬁe@rre Raeaivetesiyday elinissichrabticver asdags insulin

ﬁf % etoasess insulin resjistance.
feS'ﬁ@@F@r Pf‘?fa ﬁmtléﬂts giglyaegide concaptratinnis mses fasexample,
2 NG eEpEd i Ry RIIETRIS corrBiis BRORERRH Wby ERGdife of insuin
resist@ggei n 20 resistance. To sinply sorrevvhat in practice

it is assuned that people are insuli n-resi stant if

they have at least 2 of the follow ng

To SHMRNASAREWARL, 05 prablic@#as Wb ebd MatQRIPIE ¥re insulin-resistant if they

have at least 2 of the following characteristics:

1)} overweight or obesity

2} high blood pressure

3) dyslipidaemia (an altered content of total lipids in the blood)

4) at least one close relative in whom abnormal glucose tolerance or type 2
diabetes has been diagnosed.

Overweight means in this instance that the Body Mass Index (BMI) is between 25
and 30 kg/m?, the BMI being the quotient of the body weight in kg and the square of
the height in metres. For obesity the BMI is more than 30 kg/m?.
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25 2) high blood pressure 3) dyslipidaema (an altered
content of total lipids in the blood) 4) at |east one
cl ose relative in whom abnormal gl ucose tol erance or
type 2 diabetes has been di agnosed. Overwei ght neans
in this instance that the Body Mass Index (BM) is
between 25 30 and 30 kg/n2, the BM being the
quoti ent of the body wei ght =i kg and the square of
the height in netres. For obesity the BM is nore than
30 kg/nm2. 6 It is imredi ately apparent, fromthe above
It :sdmedlaieQnaMarens Lﬁnqnntheeah)tsxtead\@”mmdma‘tmstoxs‘siﬂ’uamc/ae that
or. tre

yeafia e B5ES Ak ROLSHIE AN alcs ity Tar kStuna s bmnacther things,
higf bbd@%r‘e@é\ﬁre iORSUEBUhE p%hehﬁ@n%r r%%@ﬁ'bf tH@’Sr‘é"sbﬁﬂn\/ént:on is that

t hat sone angl otensin recept or | ocker S,
somyapogistensin | re@enwn:e,blpclaers aubpqrh@ﬂamy édlmlh@tﬂ:@n meweﬁerred

el b i P B b AT AR M P 3 e et
for Waa!hng imeumateman@e bl@odhehars pafehts HMobd br&%ﬁ@ts not high but
2 di abetics can be treated

norfig). g?g'éﬁ tTtQﬁg gidli bﬁél%&@@ he Heated witheleknisprgn st me aamy time as
recéWm?a&Fbr M?n} 6?!?%5 ;k# ey 1rEQfm &L &éﬁﬁﬁ%"e g, do‘efg%‘?/?hg(?ﬁﬁldosages of

ges o tan signifi e
telrrpisaﬂ;amsilge\ﬂebetlpfedulbb tiod plassh @ levkls difdlml-cbdjielsﬁcblﬁtmbl cHdlesterol
ycerides. As insulin resistance is

and?l oIr '% A . _
AJHPYERdS 2 condition which bri ngs about a gradual
increase in blood pressure, treatnent with tel msartan

in spite of normal blood pressure |evels can be
As Inégla‘r tRSiptaRCisgRgBIdsdB A eopdiien prhistebtingmabdii aAgradual

incrBa g | Pbiopl eS8 A BB Santh iesierefatiiie! PSR
presgure heviess tavs bkiregardel sisange bl gsine prevémorATP
| HHNCEP Cui delines (Executiv ummary of the Third

Report of the National Chol est erol Education Program
.ot y
A siieFTaiedlion3 pHeaBates 15 18 SRR SERaiBahBlc syndiome.are met,
the rruanpfe&tem ofi vf/h|ah ins el rdsistante. | Aastdidg ¢ tHehATP {HINCEP
ollo acteris Abdom ohesity,

Guiggflerd b BELEAS Abi e 3t Ied Tkd REPoR s (e MREEm B Chelester)
EducBtiomPRograth INGCEPPHRE Run$d of hd AmdRitBA Medical Association
285:2486-2497, 2001) metabolic syndrome is present if a patient has at least 3 of the

following characteristics:

1) Abdominal obesity, defined as a waist measurement of >40 inches or 102 c¢m in
men and >35 inches or 94 cm in women

2) Triglyceride levels >150 mg/di

3) HDL-cholesterol levels <40 mg/dl in men

4) High blood pressure >130/>85 mm Hg

5) Fasting blood sugar of >110 mg/di

This definition of metabolic syndrome immediately shows that hypotensives are
suitable for treating it if the patient is found to have high blood pressure, among other
things. One result of the present invention is that some angiotensin |l receptor
blockers, but especially telmisartan, are preferred hypotensives on account of the
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2) Triglyceride levels >150 ng/dl 25 3)

HDL- chol esterol levels <40 ng/dl in nen 4) H gh bl ood
pressure >130/>85 mm Hg 5) Fasting bl ood sugar of
>110 ng/dl This definition of netabolic syndrone

i mredi ately shows that hypotensives are suitable for
treating it if the patient is found to have hi gh bl ood
pressure, among other 30 thifngs. One result of the
present invention is that some angiotensin 11 receptor
bl ockers, but especially telmsartan, are preferred

promnobblﬁBARegammaa@cﬁ%ﬂbn dnd &re shilﬁbwtnéaﬂﬁ% insulin resistance
activation, and are sujtable for treati ng

eveﬂﬁ pibatEBLiSdio feund iR high REOQSRICE AYIrei. Asimetapelingyndrome

is afs% r@@ﬂ@eﬁ'%‘%@bﬂ&ﬁﬂoﬁw Eﬁ;se’o‘sa 'i:I%QPrliéé:msMBg& g)?%su'ré, its

al so™regar cond Ion mh h"causes a
treatnnset with blodshrianessualeg bletregartdedaiamt/emldsmof h|gh blood
| m.sartan_,can aﬂlﬁo (ge re arded as prevention of high
pre?ﬁ%%’dn SBF@%GPE“ ORhPt Fe |eBl%al bl ood pressure
~levels. There is also a suspicion of prediabetes if
the fasting blood sugar |evel is above the nornal

Thena s atsenal ssispiciart ofiprediapetds ifjthecfasting bloodl susfar g et ismabove the

ol BB PR 1% A B 558 8 B Bl Bhes royceo

the fknesﬂirﬂa of ngﬁmg bDQIu@f)S@ petdladiglifma whdMipUiRite DHWBERS.
t ol erance, i bl ood sugar | evel of 140-200ng of

Anoffigrdpdisatissy Ofoﬂ’feé'fab@ﬁ%t%ﬁe?bmﬁﬁaﬁr@U@@&Qaid@faﬂpﬂg e75 joed sugar
e
levef of £96.200d S aifodFhert ol blRshitc? BEARF ey @b g8 glucose
aftet Edastlﬁmlmmejisccmesof a ghlicose: &detahee pestsence of pre- 15
di abetes. This suspicion is confirnmed by a | ow bl ood
| evel for HDL cholesterol. In wonen, |evels bel ow 40

A tﬂ@]yéé?fde%io@(ﬁ léi)e@éf%o?é ﬁwdneﬁﬂf ﬁ\@@%ﬁd PBicaB Y 6r%séﬁ‘cde of pre-

nmen | evels bel ow 50 asma are regard
diabgies. o bhib GWSPTIANgE yoosTi mal@d; banadowm_ooct levebor &l Chnlesleeoi

worRL R 8B I, 18 1SRRI e o mer

leveliosies 30 Iﬁ’l@cbérQﬂ of pldsatpreaadaldedooR® low2 0 0%@!@@ and HDL

Ver | agsgﬁgel | schaft nmbH, Frankfurt/Min, 200
cholegigspldn dhe Bloodsrandalap dedlstermingd by standang metﬁadtﬁ fn mggical

analy@tdri0ark! R |5€§?t5r é)%@léfff*fﬁﬁmsg |t§)e) ""ShorRnd Diagnose’,

ucose per s measur e
TH-Boeks He[la@gesgllmhaﬁtf mbHeEmnkh‘drt/b’HnanDO@alAleaspitiw of

-prec{g%@tg%?sf futrt er confS nnerapi?%urf%g?ng blto%dts%ap\&eﬁeaalggreigggé 110 mg

of glucose per dl of plasma. If the blood levels measured are in the region of these
threshold values, the ratio of the waist measurement to the hip measurement can be
used as an additional aid to make the decision. If this ratio exceeds a value of 0.8 in

women or 1 in men, treatment is indicated.

Angiotensin Il receptor antagonists are particularly indicated for treating diabetes or
suspected prediabetes if hypertension also has to be treated. This is the case if the
systolic blood pressure exceeds a value of 140 mm Hg and diastolic blood pressure
exceeds a value of 90 mm Hg. If a patient is suffering from manifest diabetes it is
currently recommended that the systolic blood pressure be reduced to a level below
130 mm Hg and the diastolic blood pressure be lowered to below 80 mm Hg. To
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used.as an additional aid to nmake the decision. I|f

this ratio exceeds a value of 0.8 in 25. wonen or 1

in men, treatnent is indicated. Angiotensin |

receptor antagonists are particularly indicated for

treating diabetes or suspected prediabetes if

hypertension also has to be treated. This is the case

if the systolic blood pressfire exceeds a val ue of 140

mm Hg and diastolic blood pressure 30 exceeds a val ue

of 90 mmHg. If a patient is suffering from manifest
achiéivablec}amle’k\)/:alsi %maqu:rer iadicla%edr iammwd ddadast ﬂmi’ﬂdonht{nae angiotensin I

stolic 00 ressure be reduced to a | eve e

"ec“"é@f ?ﬁ?ﬁﬂ@”'ﬁﬁo‘”'ﬁ'ﬁé 1rad¢ 8r pcLa "HB@FB%%@%% tqfré\méyy Idrptic”
inclided @i E0oMdte dRaiBaded sGutPad RGSRCHRYSIFadded HCTS),

indicated Iin certaln ca to co ne angli ot ensi n
clonamé@tmpamrdeﬂ@onh@rthahmﬂe aldtisterene @antaganistalsochms

spirBRHIA0ORE YreofEntE Bhd RSt Shef oy SiiEPI op 8B4l ndh blood

predsted lich as f@eaBiniRs and prétafRIcOBNE hﬂoﬁ’fﬂlrﬁ‘é’tﬁdr@‘méreof with amiloride
al dost erone ant agoni sts such as spironol act one or

anddip@ratesfdde and al so other diuretics suitable for
treating high blood pressure such as furosem de and
pi retani de, and conbi nations thereof with am | oride
Theapnelserﬁi|mﬁr&mn&earTs’mapfc&saﬂb}edtmbemgit&mt@@ Mntr’eake(ﬂ blood
ects bei n treated for i1 ncreased blo

ubj
Pre%“é‘lss&h”rgéo eﬁﬁ@ OHEERBIN amagoges@w aﬁtt%igawrs%ar@ueﬁ'caged
r e sk
Wheg'i et gsd%!c?{)ne%ﬁér%revent eﬁhor |%est dﬁ\fﬁ @tFEeEgﬁlasﬁéftes s to
be tteated.eated. In only 10% of all cases of elevated bl ood
pressure (secondary hypertension) is it 15 possible
to determne an identifiable course such as e.g.

n ohlymr@efy Aliafl %é§§s ofsledated! rﬁoo@ BERBUAS sebyResfapleftBNSBRA) is it
15

remedi ed treatin removi ng the cause.

posmkﬁet@éietemmnmaﬁd@enté Q)@Ola’ﬁﬁ suaR &S 6.9 Kidney tisgage. As arule,

s hFRSHERsIof REn BETEMRPEy Reatilh6l ool i@ edlse.
chmoI a,tln\aa“goetf%@%tc_ﬁ adfclae$£u$é lpdmbly;bybweﬂmcmzeh@ eRattecause of

reau cha n | styea correct
whigh B AOREREWNERE RCEBerefia Cannat e Areely FureR. Mheragative
effeds driafevatsiPbred pﬂ?é&fyrg%ﬁﬁg)eqfedub@@ by'c%ﬁg.npuﬁést RGRS Sorrect

appear to cause hi | oo ressure’ In particu
treatrhent. ddvebintexactoom @‘fdli’ﬁer@ht b$!of:a§:tqrs ax $he eombinemwmne of
e fat obser

ed t.
indi a1 iitRtoRS Prmtet 19a5es AIbbURRRY Brestirer ER-RuBR b
combfdiidT g Blood pressure with disorders of the fat and sugar metabolism is

observed to an increasing extent. These disorders are often unnoticed to begin with
but can be recognised from increased blood levels of triglycerides and glucose and
lower blood levels of HDL cholesterol. At a fairly advanced stage they can also be
detected in slowly increasing corpulence. These disorders can be explained by
increasing insulin resistance. The less effective the insulin, the more the fat and
sugar metabolisms are disrupted. The combination of all these disorders in the last
analysis increases the probability of contracting the sugar disease diabetes and
dying prematurely of heart or vascular disease.
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but can be recognised fromincreased bl ood | evels of
triglycerides and glucose and 25 | ower bl ood | evel s of
HDL chol esterol. At a fairly advanced stage they can
al so be detected in slowy increasing corpul ence.
These di sorders can be explained by increasing
insulin resistance. The | ess effective the insulin,
the nore the fat and sugar ~®etabolisnms are disrupted.
The conbination of all these disorders in the | ast
anal ysis increases the probability of contracting the
Estﬂm@as ate basse odithé eupsositich $12it dpo00a HHiehaft aduits)in ﬂiose parts of
vascul ar di s Estlnatﬁigare based

as

the g %\M@@é@.%@%wwp Sh1oof a1k fpcied Bidha SomBInERGa & high
b!ocgf{é?e;ssgg% a@%@g}@%%rg o‘(f:"'(t) %aﬁg{‘?’éﬁ@%? hﬁe?alﬁt%!i'%m é{ncﬁ’fhd‘t?f‘i’ig number
will goptinug to increades cﬁ‘:@ﬂﬂ&quently theré &t a aedd §ugtaugmm¢h)bresnpable

and that, this contipnue to incr
of e okt Y54 BF Slepdnd PhawrSF of T aSdaepfioisametaboiic
discraeabitehe @arifat Bb@ﬁblﬁe‘%t%é’ﬁ’n@ ‘é‘("ihé’éarﬁb‘?n?né RECIIQ@ tRES

of the above-nentioned netabolic disorders at the
detrimentaé sffegls S innreasadigjeod meesaure ke tbameatthme to

obviate the detrinental effects of increased bl ood

pressure on the health. The present invention also
Thedpres énisiasertiqrals paiseidses a pmmmut:caxmorwpcslmcrmhi@a ch@n be
useaj)g)éhbmh to treat hypertension and to treat manif

0 Hpabayrestegsion G forteqatynatest yipa 4 éladsias @'Xthe first signs
of tH?E@ﬁ%ﬁ )ﬁ‘“‘mg{a‘b%ﬁ@ BlsoPderRf ‘E b ARBLES T-F\hugs’the |H€ei‘1 f}ﬂ\fl\ﬁé]éb Hiudes
SO r

di abet es evention in patient 0O are
diatisden gravesdioedd patients gthdodredebing beatadgor hfgh lbed pfessera, If

tneEti sl PRSI { hesict athoPRsEaih & tliaudh is used

imniddRSeH 1® ARrePBIdod prestirehsiseenaRoMe: BERE AhtRd- meanéned signs

15 of "predi abetes is present, the onset of manifest

-of prggiabetegiis peasest, dha opsetddinagrifesbrtyp 2ediabetes can be delayed or

Qgﬁﬁgten5|n Il receptor antagoni sts which are suitable
prev
in the scope of the present invention are
compounds for which binding to the PPARgamma Ilgand
20 domai n can be ruled out by in vitro tes

AngePhSiEisseBtonant (3AVS RN 855U l8 iiBin 1he 5PeRs Shine present
mve‘?ftloﬁ atb %Bhiboh?@@%ﬁ%@g bk § ?dﬁ”f%q:'lgﬁﬁg @frn& fh4Md Binding

on of a
domemano;aﬂ dematedRRARyaiImMYEre égsist {eft Eo,ceh1ple ﬂhevhlle theg activate the

tu
expigisit AR RO raeteel b iend 3t Hluiddeelnie. ofter the
addition of a stably transformed PPARgamma reporter cell line to the culture medium

(cf. Example 3).

Suitable angiotensin |l receptor antagonists also exhibit
* no in vitro binding to the ligand binding domain of a human PPARgamma recepfor,
but lead to the
« induction of a luciferase activity when they are added to the culiure medium of a
stably transformed PPARgamma reporter celi line which
a) expresses a fusion protein consisting of the ligand binding domain of the
human PPARgamma transcription factor and the yeast GAL4 DNA binding
domain and
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no in vitro binding to the |ligand binding domain of a

human PPARganma receptor, but lead to the induction

of a luciferase activity when they are added to the

culture nmediumof a stably transforned PPARgamma

reporter cell line which 30 a) expresses a fusion

protein consisting of the Ii%and bi ndi ng domai n of the

human PPARganma transcriptiomOfactor and the yeast

GAL4 DNA binding domain and -10 5 b) a luciferase

gene under the control of a five-tinmes repeated yeast

t[)}alaﬂflublfaralseggenm ureler Tieecoriteglaf atflventimés pefAEY 9888t Gal4 binding

eporter cell line of this kind is described in
ExéWﬁre 2. There is no in vitro binding to the |igand
P f t

T el SRy R TIEET frjs [ REFR Hschbettin
Example.oc. Nat| Acad Sci USA (1994) 91:5426-5430).

I nstead of an Al pha Screen, an SPA assay (Mikherjee R

et al., J Steroid Biochem Ml Biol (2002) 81:217-225)
Thepe iino VAT bihdiM %tl’&aﬁ ERL S

Bi ol (2000) 298:187-1 tén%glhgo indif ot ihé humah PPARgamma2
recgpteqif & capnatibe gietemch@ @@séétpitaﬁcre@m tHtmaren &ﬁ@t@leﬁromxatl Acad

|ist
Sci YA Plodd) 3547 808, st SRR AL Al SerksBea? Shaassay
(quhgqee R etld., Jf StaDI9 B WMO‘P\MIQQQU,@)I M Eﬂ?%?@? ah NMR
ant agonl s are described inter alia in

invasBogtion alohhsep BA ebag 41 MelBig) @Qﬁ@ﬁ%ﬁ&? h%)zeayaisqobacamed

U8R, ngingtohe ressplor el be lojogd Ruipalinese ghocs

14198, WO 91114679 WD 93/ 20816, US 4, 355,040 and US

h f d
A cgBiedietiie sh ohEndaehBicEl FesrotGraTagoTiaR Can s Gtk pages 7-
18 d)f(W&)” 0506188 .56 ABIN I ?édé‘i)%rta?ﬂa &b a‘-‘réro‘eéﬁrl Ed mt%\(‘ alia in

al sartan. Those which are 20 EF’ |cgégirr Lo g[arag
o4& r 9%414

a0
=P HPASHHH 0 008 ERASD T ERERIScRY £ R a0n
WOtQﬂe!ﬂé@TQ W0e03/20818,d1$ disc 5040 4ne US 91888, 5048 Forms which are
eg { val ent of 20- 2'_? m% pr ef er abl .
frequently mentioned are sarfans uch as candesartan, eprosartan, irbesartan,
losartan, olmesartan, tasosartan, telmisartan or vaisartan. Those which are
particularly preferred according to the present invention are irbesartan, losartan und
telmisartan. The best results are clearly obtained with telmisartan and the salts
thereof. The formulations produced contain an equivalent of 20-200 mg, preferably
20, 40, 80, 120, 160 or 200 mg of the free acid of the active substance. If the active
substance is combined with HCTZ or chlorthalidone, the formulation contains 10-

50 mg, preferably 50, 25 or 12.5 mg of the diuretic.

The advantageous activity of individual angiotensin 1] antagonists disclosed within the
scope of this invention is particularly marked for the active substance telmisartan. if it
appears useful or necessary to use an angiotensin li receptor blocker in conjunction
with one or more other therapeutic active substances, telmisartan is a preferred
angiotensin Il receptor blocker, as it combines a blood pressure lowering and
metabolic activity in a single active substance, e.g. an antidiabetic activity which also
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20, 40, 80, 120, 160 or 200 ng of the free acid of the
active substance. If the active substance is conbined
with HCTZ or chlorthalidone, the fornulation contains
10 25 50 ng, preferably 50, 25 or 12.5 ng of the
diuretic. The advantageous activity of individual
angi otensin Il antagonists disclosed within the scope
of this invention is particullarly narked for the
active substance telmsartan. If it appears useful or
necessary to use an angiotensin Il receptor blocker in
helpwig prevenbdiab8@swFohthis reasonnpreforpidigiedt iR arebbishce

00@%%&@% Bl mqsal‘;f% l@’btglclT’mMgflagé’agféds%gaSpe{ !%%mﬁggcmas simvastatin
or dibRAgtalheBRYIitetd Q‘fﬁégbf‘ﬂxrﬁfé?' deVEbLARRN 31 ﬂ‘%ﬁké’étﬁ?én# Br &

S| ngle active substance an anti 1 C acC IVIty
cargierasculars eardiopuiabpary, oubnmytor deraéiei:mselépbutt dls in the

reFRRED B PRMlp (i teaieren S er AldiriT A, THiARA SiRcS Jedctive

| suba&r@lem(ﬁﬂ:tn@étidhs cﬁﬁelﬂh@éﬁf@‘ﬁ%ﬁ'rﬁs:@ﬁt@%h% Bk BicYNERIRE or

&rt her devel oprment in the treatient
repeginife onetipanin e BPELIPhibitar in thedreatmeny obdiabetesl Telmisartan

N N N -
presayue wdth mblbaortSI Methe semintanpeteASNRYBRIM PRASPEombined with a

Itelm art%eg h rosjiglitazone or pioglitazone or
CAIGUB AN IR BchAstarBloRiRing er a'f%ﬂbmemmrbalﬂ@star@nq Aatagonist

such ra%%‘p"f%ﬁbia@fon@ &%!%ngﬁ%?h%ﬁft@]?a%%tﬁ IBSStter%}?t

reg arded as apreferr or 1 n rea
antagomﬁtgncbla@c&plerpneee @iso raprésanthiabiimpogant dé\mopment in the

wee R R S ST bR T BRAs aRGPkoor i 1 cdi pi ne or

an al dosterone antagoni st such as spironol actone or
El erenone. The conbination with an al dosterone
In additigp o raiged Qlﬂ@dﬁe\%%w'@r bpigrectabelism efigcsdenst(dysiipidaemias) and

RS SEITH RS bl LERRL B BL T
telriss rie atsloond:opjlmeum &vithl thmrdb@@ﬁ@b??{él;gsﬂtlgpgﬁoﬁaﬂ%é such as

C'OP‘%SI :42' @ggﬁfg@g ¢ @Sﬁﬂd@@?obneﬂfﬂsswog%%whtacsehésahcyhc acid (ASA),
alsot@rﬁhﬁﬁéé 8hrefalred domsiRSii 6é|‘tr‘i’él' ﬁ‘g |%Hfa|?IS/Q{3P§|%¥Eﬁt|ng strokes.

gregation 1 nhibitors suc
For mI%pﬂimﬁMl@yraiamde @ambmﬂd@meoddmamifr@mtﬁo to 750 mg, preferably

o) 384 R 208 36705 A o used n

dos@geiomt 10 360 ﬁi@e%re@%ﬁ?froﬁmz@td)%@ggfaﬁd B)éﬁlc‘féﬁrg)bffom 30 to

can be used in dosage Trom 50 to 7 prefe
75 ™M8.0m 100 to 500 my and particularly from 200 to 450
ng. ASA may be used in a

Therefore the present in\)ention further relates to pharmaceutical compositions
containing telmisartan or one of the salts thereof combined with

« amlodipine or nifedipine,

» eplerenone or spironolactone,

» simvastatin or atorvastatin,

+ rosiglitazone or pioglitazone or repaglinide or metformin,

» dipyridamole or clopidogrel, optionally combined with acetylsalicylic acid,
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dosage from 10 to 200 ng, preferably from25 to 100 ng
and particularly from30 to 75 ng. 25 Therefore the
present invention further relates to pharmaceuti cal
conpositions containing telmsartan or one of the
salts thereof conmbined with am odipine or nifedipine,
epl erenone or spironol act one simvastatin or
atorvastatin, 30 rosigli t azbhe or pi oglitazone or
repaglinide or netformn, dipyridanole or
cl opi dogrel, optionally conmbined with acetylsalicylic
o asulphonylreaa sul phonylurea, an al dosterone
anta oni st, an HMG Co A reductase inhibitor, a DPP4
teeaneantagorish ombocyt e aggr egati on i nhibitor, and
dnNans_egak ?éd a§é"?\‘nﬁ)‘i’t These prefornul at ed
conbinati ong of “acti Ve subst ances are generally
alea‘npmmﬁ@dow th one or nore formul ati on adjuvants
such as mannitol, sorbitol, xylitol, saccharose,
* adhrembesyée aperegationdafiibiterm phosphat e, | act ose,
croscarnel | ose sodiumsalt (cellul ose
anddhe pesRaratien tharaeh These orefeamylatast ermbinativesipf adiive substances

are geraémyllribbﬁﬁorgglstlﬂtl}mmogb?{rgﬁor@ ﬂéirﬁbl@h@n adjuvarr;gs such as mannitol,
sordf SR SRV 5P oA RO e G fBI apbOgphate, lactose,

croauanybﬂx;ee“mdlumrmliv(fceltulod;@earbmxmbth%hewad&mum%alt cross-linked),

ol RRRN SRR DU CHIBRI GBI B S s ppesubsttvted)

maige rstau%sn@*mnsdmr@idonﬁagwmﬂymm%mfeamsapy;olsmﬁumﬁh other vinyl
derlﬁétﬂ@s&(bé[bmﬂ@ri@r hﬁ@@@pro@g%@?‘%@é rggd?éfﬂi@ﬁ{eltrﬂ}i@élﬁiose

| os ose

arb
ic RIS OISR Ph§HA R Braane S lgaraianp g saapifumarate,
talc Wa,td%m(ygirapﬁﬁ@thyl&@hﬁﬁ@ @Bkbok?h‘nethylcellulose cellulose acetate

T LT T TR R e
wat@‘[ﬁ@f@iht]@geghychl amnymgﬂmol metydsteant bieamiokt ur es
caeri?Fn%ﬂ{ Icél@i%ﬁ&ﬁéﬁ?%k?&@hc@?é% 5? ﬂ%ﬁpﬁrt %P ls,ﬁl?ébié Wiliures

aln o

therggf53 Sgﬂgpaﬁgnt&nag gplsois @r@pa@eglongguch as plam or coated tablets,
capsules, powders, suspensions or suppositories.

Tablets may be obtained for example by mixing the active substance or substances
with one or more excipients and subsequently compressing them. The tablets may

- also consist of several layers. Examples of excipients are

e inert diluents such as mannitol, sorbitol, xylitol, saccharose, calcium carbonate,
calcium phosphate and lactose;

» - disintegrants such as croscarmellose sodium salt (cellulose carboxymethylether
sodium salt, cross-linked), crospovidone, sodium starch glycolate,
hydroxypropylcellulose (low-substituted) and maize starch;

= binders such as polyvinylpyrrolidone, copolymers of vinylpyrrolidone with other
vinyl derivatives {copovidone), hydroxypropylcellulose,
hydroxypropylmethyicellulose, microcrystaliine cellulose or starch;

» |ubricants such as magnesium stearate, sodium stearyl fumarate and talc;

» agents for achieving delayed release such as hydroxypropylimethyicellulose,
carboxymethylcellulose, cellulose acetate phthalate and polyvinyl acetate; and

¢ pharmaceutically permitted colourings such as coloured iron oxides.
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Tabl ets may be obtained for exanple by m xing the
active substance or substances wth one or nore
exci pi ents and subsequently conpressing them The
tablets may also consist of several |ayers. Exanples
of excipients are inert diluents such as mannitol,
sorbitol, xylitol, saccharose, calcium carbonate, 25
cal ci um phosphat e and | act 03133' di si ntegrants such as
croscarnel |l ose sodium salt (cellul ose
car boxynet hyl ether sodium salt, cross-Iinked),
Blogking pisiostrsare redities the nartziitygand aiarbigity in patients with pronounced

e Rt A AR M BB B,
angioteedily FEtaptef anth Gohisw! BRIrsERNS b/étéfblc%l&?é for%?wﬁité%btuc weak

derivatives (copOV|don , hydroxypropyl cel
heapanddelt yepBiptias taire suffer aseyoosrdiabiofaret dt cambe shown that

s BR300 Bt O R0 RSB proves i

chafices afchireivahandiielady ¢ol arretieetion imuster d®spital admissions (NEJM
nmet hyl cel | ul ose,

348 34000192, 0l Tre Grhon ol Rodosind Golgalen Ao adudes dahatic
patiSfts vﬂ’f@ﬁé@i@ﬂ@érﬂﬁ&uié‘rﬂ%ﬁg@ %L?tqﬁ( S aHda\gQ:swééi%s@%f the heart, as

coloured iron oxid sterone reduc
for thisegrawp vhpatigntate risk bf dlca;dlovas@atar@weat wab Blmllar to that of a

e S S e SR SR SR N2 s

takendaRpdosidarb RGN Nhe discodeny &Ttths %nﬁﬂta%flé‘eﬁ{e@c‘“&?%é aﬁgfotensm H
¥ npt onati c weak heart and left ventricu

recegigritlecker iglpigartanadisciaped bere mea@arth@tecmmmgnhwnh eplerenone
i R LRt % R AR S RS Bl LB G0 R vno

.are alrmladyeadﬁarmg feom elthbeteand h bay easd dRpietiabratdimugial opho are

SUS 348 130%@%}321 2003 The grooup of patients
F?%‘FE%@PT belpg prendiabelifcThee SNk iurengion ﬁa&rfe@ﬁeélw@aiaato
phaﬂn%deu‘t’@@ltfbkrﬁw'a%n% M \}vHiﬁﬁ &' bwl %cﬁ?@@&? {:&s %’e‘%ﬂl‘s‘%ﬁ%ﬁ and

heart grou
epletgnanecaredionwised| &ag. maqumalens DMG)@QOtmg t praferalbly 8016r 160 mg

th |eft. {
of effipfighalb e aalEntdr o0t e réferaifii 25 4r 50 gt
eplefaiones Ansrefigra foRfiulatiba (ﬁh§i§,ﬂsV@FMo°f%yélhfébPét§ | chraRaitihg
effect of the angiotensin || receptor blocker

patignds ANeWINgaTY i teISH¥ dwtin dyeinidasniat (fed. fwmﬁrmlynqldaemna or
nt .. of
rypetA RSB e Bl fiat 0T AR, g sgents such
as smtaseattrsommorvaatamnah teadyusiddsagend X 5-ammy aheiesbla® 10, 15,
égw %mé' cas% di ab?tl C r?rOtel nuria or who are
20, 30, 35 or 40 mg is frequently a good idea. A corresponding formulation of
telmisartan, eplerenone and atorvastatin or simvastin may be prepared, for example,

in the form of a three-layer tablet. The active substance eplerenone is used, in
particular, in micronised form with a D, particle size of 25-400 microns (cf. WO
00/33847).

Metformin is a tried and tested antidiabetic agent which achieves its main effect by
lowering the excessive glucose production in the liver of a diabetic. In monitoring the
treatment of diabetes mellitus the HbA1c value, the product of a non-enzymatic
glycation of the haemoglobin B chain, is of exceptional importance. As its production
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15 suspected of being pre-diabetic. The present
invention therefore also relates to pharmaceutica
formul ations in which the two active substances
telmsartan and eplerenone are conbined, e.g. one
equi val ent of 40-320 ngy, preferably 80 or 160 ng of
tel m sartan and one eqU|vaIen% of 20-200 ny,
preferably 25 or 50 ng of ﬁ €renone. A preferred
formul ati on consists of two-layer tablets. For
treating 20 patients show ng synptons of both

depgpes iegeenitatyon bedloed pugar ieyeharst if‘@déﬁpﬁﬂ‘tﬂerythrocytes the

AV AT 57 o B R s ST AhY BB 4o

levels of thaspracedingri-6 hﬁaell@u Biatdtis aaticnfs ﬁhéséﬁbﬂﬂc value is
r ef er abl 5, 10, 20, 25, 30, 35 or
conBlcfaribaps ! aqiuseby atensie dabeiss taImeqt fi6r mA S0k of th tota

haeh?é)g?% A" fik sé‘rgbf‘ep eIRNG rﬁﬂ?arﬁﬁ@%e‘ﬂ%?b?(%tefﬂ}eﬁrarﬁ%\' r#@f%?éﬂé?lc

e prepare oF exA
mlctdmspmlyprMemmn onTtseownar:kmevsg aetavecageipiEroeaneat insthe

HoATE o b 1B B maptapt o8 < £ Jendision et e Hoatc

valUeis it BUfficient h bt URBABS td Qéﬁlé% i bé%@ébetta'r tﬁlgﬁ of <6.5%

whi ch achieves its main effect by | owering t
andgyeterably s @7 tthdd cpil bdt&f@ﬂeoﬁdﬁmonalethleramutlofm@sures are needed

the treatnment of diabetes
tom%??%{p%?ft&tﬁ@ﬁj if%i}/ﬂg[}ge the product of a
non enzyrmtl c glycation of the haenogl obin B chain,
exceptional inmportance. production -14

W'ﬂa@ps% §SORa SEthe RIEs§NIIRVentionyi basl ng;wmgheb@en fnd; that
teln‘hﬁr?ar%ct%*é% &l ¥$tWa%y5fq5PAﬁi§§amrlﬁ'QA*r Fus r{eﬁﬂg? o%rgﬁgs %e Botential

sugar menor refl the avéerage
io lrloeemestrm‘msmim mrmtenhymj fat; fuselskand [Dvaklasue qrad tmmm,/ lower the

vloqd Siart Ubigmabes Senis it pe ntuh%lym@i%b%dééjrﬁ?lﬁ?ﬁﬁ partner for
antléirébéhcs SudrregneiRidnh bf‘réd&@hﬁnﬁ@ﬂb@rnotﬁfgethé'rgié'afsé @ARFHIWNin from

prot ect ed agal nst di"abetic m croangi opat hy.
the BEQG”@rQﬁthe pancrieashws itsceffas) issbasedor aaljéerenpprineiperand thus

faveFabi) ek s g B G s dhoitodh Al fakos POy RiBncdra
comh:cixtatBJmfcﬁf irepegiinide aad teleHigdredn eenthip, &ﬂ@x@mté hﬂ\eﬁﬁwtfﬁént of
tar range of < 6.5 % and preferably 6 % Hb

0.25rjqs gfgbrpée eRRly O ?o'}ﬂél 2 %ﬁéﬁéﬂ%t@rﬁ@é@,%’é@ 8F & dRednad
repélg@n & él?(‘f Bﬁ e%gipé)s%gen folff %@éSr%?}f mﬁeplfe‘f% e H/S%(?/\éi :i‘ésitﬁ‘ nf Sf telmisartan.
been found that telm sartan acts as an activator of
A c:omf?‘naﬁorqn?1 ’felmtsartamtae:r!cln r.neﬁ‘glt'rfal‘i?] ||§ %Sértﬁclb?arPy suntaUe in obese type 2
diabetics as on the one hand metformin unlike other oral antidiabetics does not lead
to an increase in body weight, and on the other hand telmisartan reduces insuiin
resistance as an important feature and cause of the raised blood sugar levels in
these type 2 diabetics. In the majority of obese type 2 diabetics and also prediabetics
an increase in blood pressure is detected which is also one of the criteria of
metabolic syndrome. For this group of patients telmisartan is a preferred
antihypertensive the additional properties of which as an insulin sensitizer interact
favourably with a tried and tested antidiabetic such as metformin, in order to treat

different aspects of the diseases type 2 diabetes, type 2 prediabetes or metabolic
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to increase the insulin sensitivity of fat, nuscle and
liver tissue, and thereby | ower the 15 bl ood sugar.
This makes telm sartan a particularly suitable

conmbi nation partner for antidiabetics such as
metformn or repaglinide (pronoting the rel ease of
insulin from the B-cells of ,the pancreas), as its
effect is based on a differéd “principle and thus
favourably intensifies the effect of these active
subst ances. Fornul ations of a conbination of
Wdé?mgmrm%naﬁastaéucm%ém aamedimeaand ms the saremay, Byrtbe

add‘?f?dHéf %gﬁﬁﬁlsﬁétgfrg &eﬁﬁp‘aﬂaﬁgﬂ%dcﬁr ol prré?(/ p@ﬁza} &‘ezlagMc value

of tae@rammfems val%npre@éraﬁqr@za MY aptehestalbierly @rzslﬁ@ 5% can
g@f %4{] m sartan. A conbination of telmsartan and

be AehiF¥edi i inPTpxpPIEBLINGPRHRAT € walue of esstibae Oidfpl of the total

haé?htg@%ahcc%n%ﬁ Uk é'%% Sbfe E@rﬁ a’f @Jstﬂle ﬁ%eh? PZéqgﬁe 2 diabetic

ant | di etlcs oes not 'nc
buttb‘bdyrramiygmt rebatly capable oitbhamg maaduteel. Wsshe UKPDSJURitad

A S ) S L e
 justtBspdiRddtivs -asl MirbAen sRite 1dwer 9bogBke %lh%@? §iaB&higications in

and al so predi abetics an increas pressure
typ¢ g dirhetics sychuasarenhsopatsy, wopathyhsetmopamyuamdoau macrovascular

confieBlidhs. TR HefEpared chti o g i magomin

~ conatitdites amjomcﬂnﬂmticestoqhew@d@ﬂloaﬁoraéwnflﬁ'el/érﬁhon of the serious

senS|t|zer teract favourably with a tried and
CONBRAYNFES I URRAI8S ¢ such as netformin, in order to

treat different aspects of the di seases type 2

di abetes, type 2 predi abetes or netabolic -15 syndrone
Forawlatiosalaf a crcessblsamef mtetfbhmnsmmteimﬂedanebontalm Jfer sgamaple, on

eaufbtey i AbfmaT R, bis Rk 00 Ot a0 PesPe iotmipent,pne kauivalent of
40-320181g, Qfef@ra% 80 %r %Oﬁﬁ/gbﬁféﬂﬂ@ér@nzﬁ‘leﬁ% Jr{‘i’rﬁ:i}%rﬁﬂ%nde

preferably can be achi eve
dtsslohﬁﬁscﬁﬂ@l%@ﬂdlwntrﬁédﬂbm formulated with excisientsasudd. 25bidefs and

Bt oA RIBRIERIA SROSH 485 r3EBEP o pambinatin o

the prefeirsd quantitigsl of avtive sebbaiblcy apansligtemirebait® the following
ured. As the UKPDS (United Kingdom Prospective

Comfﬁoéi'@f‘és Study) has shown, |owering raised bl ood
pressure is just as effective as a treatnent to | ower
bl ood sugar in reducing late conplications in type 2

Tabl hbkatilets contdiniag 8temigrtepraisAstan neur opat hy, reti nopat hy
Akt —pacrovasclar—10conpl ications ... Thus the

proposed conbi nati on of tel m sajftanTemisantarf/Betiormin

constitutes a major contribution tgykbenigeduciebeBodg

MetioMTN M HroeRIor g O T T Serious 643 mg 1094 mg
(corresponding to 500 mg and 850 mg metformin)

Excipients (binders and lubricants) at least 27 mg 46 mg
Telmisartan SD-granules 135 mg 135 mg
(corresponding to 80 mg telmisartan)

Excipients consisting of telmisartan tablet matrix 345 mg 345 mg
(sorbitol and lubricant)

Total Tablet (at least) : 1150 mg 1620 mg




consequences of diabetes. Fornul ations of a

conbi nation of nmetformn and tel msartan contain, for

exanpl e, on 15 equival ent of 450-900 ny, preferably

500 or 850 ng netform n and one equival ent of 40-320

ng, preferably 80 or 160 ng of telm sartan. Metformn

hydr ochl ori de di ssol ves easily and can readily be

formul ated with excipients éaéﬁ as bi nders and

| ubricants. A preferred formulation consists of

wo- | ayer tablets. The conbination of the preferred
Tataﬁanifa%heé%cmtamg 160 sup st @ﬂm@adﬁd exci pient resul ts

LI I.IIC IUIIUV

containing 80 ng tel msartan TelnlséﬁﬁaﬁﬁMﬁ#M#ﬁﬁﬂnm

80/ 500 ng 80/850 ng Metformn h drﬁmwmnymge¢4£mﬂ&ina§

o el TR T,

bR&IREY
s s 1 ondi ng to
Excigients,(binders ang lurisantsiat lideht s cdnsi st i2ignef 46 mg

Telmebmmaowhm@ol et matrix345 ngd45 np7ASRA DIt OT  Bipdng
corkedpbnma@tdm'rmmltem?ﬁédrmh (at Ieact)1150 myl620 g - 16

ox -t o

Y of elm-sartan
oo i i Cﬁsf‘y Egﬁl‘"?%' W EB61886 ] 160/8B5™g | Vot 1RRT
Ry Arnp 843 ny1094 ny (rnrregnond|no to 500 nm
TOt%irT@b%@aHgaSﬁst form n) Excipienty (bi16demsgahd 2100 mg
[ubricants) at TeastZ7 nmg4do6 g Tetrmsartan
SI D-granul es270 ng270 nmg (corresponding to 160 ny
tel m sartan) Excipients consisting of telmsartan

FormAiShs BREdosiR RS 3Pl ofimat At dbindod by k(%E)ntam ¢ exam ple,
one equivalent of 0.25 to 5 mg, preferably 0.25 to 2 mg, and most preferably 0.5 or 1

or 2 mg of repaglinide and one equnvalent of 40-320 mg, preferably 80 or 160 mg of
telmisartan.
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Total Tablet (at |east)1630 ng2100 ng For nul ati ons of

a conbi nation of repaglinide and tel m sartan contain,

for exanple, 5 one equivalent of 0.25 to 5 ngy,

preferably 0.25 to 2 ng, and nost preferably 0.5 or

or 2 ng of repaglinide and one equival ent of 40-320

ng, preferably 80 or 160 ny f{ tel msartan. -17

Exanpl es: Exanple 1. Telm saftan, |osartan and

i rbesartan do not bind in vitro to the PPARganma

i gand bi nding domain 5 Protein containing the human
Eﬁéﬁﬂ%ﬂﬁanna-ligand bi ndi ng domain (LBD) is prepared as

a GST fusion protein in E.coli and purified by

affinity chromatography. To do this, a DNA section
Exaniple: cTdhaigaptar, MesHtam andaisss attiny 88 ot bihd ¢n VitFe o the

PPARganma2 transcription factor (cf. Genbank entry

U79012) PPARgGMBMigand hindieg dematni ti onal | y

i ntroduced restriction cutting sites BanrH I and Xho |
into the expression vector pCGEX-4T-1 (Amersham and
Protefrecardginingr thediurh e PRARgammiasligapiai bindiad .doffen If_Bg Bprepared

as LGS THERBCHER MHEER e ke By i b ehiemaroapt,
To db RiVal BIUR dtioft VAt Sodds B bhe gﬁﬁ@@&ﬁ?@o@-%&?ﬁ the human

pelleted after the induction an ozen in batches in
PPARgmmMpE2 Aranscriptien fagten{chGenbank ertiry 7% 61 dh s@velesed via the

1. i | - PPARganma- L BD:=f us| in i .
adalifipfl BE8LE Rl AR AT B e BRL b 1B Tl gpression
vectos pGEX-UT AtheRyahhanddebisealente 3PN sdcBBH $€fhonitored. The

gl ut at hi one. The GST- PPARganma- LBD-protein fractions

fusiclt eraieids exaicsaed 4 g & ool sha BRERIE3) ngcaomended for pGEX
vec b RIARA G QLA R ARG SR 1 pocrera are
pelietedtadienthegindbetitruamd fieXBairbatcheg #nBBS, péi Ng. AftBROPening up in

a FronoPresi e dreeived Gy T-ERARGA ) ment SRavbgn appiin fpusied using
a G$1¥ap @l@Nﬁ(Pﬂ@FﬁQ@aWEI@ﬁbr&i}@(%?ﬁri Pbut BEHRMBARGESE%0mM

220-461 of the human 25 pha transcription factor
reduce gldetiiamx entry NM 002957, nt 729-1457) is

The céuEké HI ni g: |g$¥®§'%gﬁﬁgﬁgi§% %@Igc'n)/s ard'd e%%Hﬁaet%dru%?ﬁgr 5 FhrR
desaiting column (Pharmacia) and the protein concentration is determined using a
standard assay.

Protein containing the human RXRalpha ligand binding domain (LBD) is prepared as
a His tag fusion protein in £.cofi and purified by affinity chromatography.

'To do this a DNA section which codes for the amino acids 220-461 of the human

RXRalpha transcription factor (cf. Genbank entry NM_002957, nt 729-1457) is
subcloned via the additionally introduced restriction cutting sites BamH | and Not |
into the expression vector pET28¢ (Novagen) and the sequence of the section is
monitored. The fusion protein is expressed in the £.coff strain BL21{DE3)
recommended for pET vectors after induction with 0.2mM IPTG for 4 hours at 25°C.
The bacteria are pelleted after the expression and frozen in batches in PBS, pH 7.4.

~ After opening up in a French Press, the dissolved His- RXRalpha -LBD-fusion protein

is purified using a HiTrap chelating column (Pharmacia). Elution is carried out using a
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into the expression vector pET28c (Novagen) and the
sequence of the section is nonitored. The fusion
protein is expressed in the Ecoli strain BL21(DE3)
recommended for pET vectors after induction with 0.2mV
| PTG for 4 hours at 25C. 30 . The bacteria are

pell eted after the expressiopn,and frozen in batches in
PBS, pH 7.4. After opening Up in a French Press, the
di ssol ved H s- RXRal pha -LBD-fusion protein is

purified using a H Trap chel ati n% col um (Pharnmaci a) .
5OOEnM inddazale stam.i Boe dilis-RX¥Ralpha -LBB moteindactiontaars desalinated

usnr@}e r-nggt %aﬁm rﬁﬂﬂfﬁ#&ﬁ @ggé&# fhggﬁrggt' eORcEtFation i is

detérﬁhaedras:ng)a @teddahfawatyt ein concentration is
determ ned using a standard assay. 5 a) Al phaScreen

Al pha Screen assays were first described in Ul mann EF
a A%héécregﬁoc Nat| Acad Sci USA (1994) 91:5426-5430.
surements carried out within the scope of this

Ao SR 48055 B bG8 BEDRLRR LS e PESTRAY Koo 5o
USA19BY) wm&5¢3©memmmﬁa#;edmﬁWHNafﬁe sdd]j‘é of this
10 DTT, 0.1, % Tween-20,. 0. % BSA. 3nM

Exagpie MﬂA@e@ﬁFﬂ%ﬂ HsrdRsCHRed rbdt%._%m ot Bignal 8green

d
(00503 REPHS sl B R8I S EBEEEHENC Doy e,
DTalo. 1°/dT\.$em—ﬁDdOBl°/®B|$eﬁtn3m G8 BbPPARYR) Mad BR ki@ protein, 15nM
biot@gﬁaéeilm te(pgllagrﬂf c&?é@gzt el{,%?&’gdanqoltne%aegp de

discidgeRbraphge ne8 ¢P MUKhHBHAER éPQP'J St‘ércﬁti By Mol Fi6 (2802)

I ncubated in a total volune of 5pl in the presence

81:25K7-42% étheam addienal N-tarmime sttewe )t @rd irsedrdt earse Qugiml of anti-

G BREP EE ke Ph o Peyfey ARG Eohor RRIABHIS, B7stek e

incubld hoa tatalomlursewsdd. R8 in v plesshes oldiffepicbntentrations of a
teSt RS oA ISV 10D MBI ESampis LRl S0 Fes BBACOMSO
condOMBINMAGE tl@%@é&?i’ssl@](\?dv} A5 BRAEO L8Iution is used as the
background control (NSB}. The measurement is done using a Packard fusion
measuring device.

telmisartan rosiglitazone

conc./ M MW SD MW SD

NSB 619 21 573 17
1.00E-08 820 18
3.00E-08 642 41 1720 48
1.00E-07 606 10 8704 59
3.00E-07 644 56 | 27176 1232
1.00E-06 677 14 | 43233 1083
3.00E-06 720 35 | 52691 3771
1.00E-05 847 82 | 56366 4303
5.00E-05 1 1111 135
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3. 00E- 0864241172048 1. 00E- 0760610870459

3. 00E- 0764456271761232 1. 00E- 0667714432331083

3. 00E- 0672035526913771 1. 00E- 0584782563664303

5. 00E-051111135 -19 Unlike rosiglitazone, a

PPARganmma- agoni st known fromthe literature wth
binding in the LBD, the use gf i ncreasi ng
concentrations of telmsart- h | osartan and irbesartan
(concentrations of up to 50ph0 does not result in any
direct activation of the PPARgamma-LBD and hence in
any significant recruiting of the LXXLL peptide.

e B epestn e B0y 4P iy £ S

the BBOI, tHe2092 pf &tr%‘r’n@@&ce‘ﬁmnaﬁs aytduufsfaﬁlancmartah andfirbesartan
25mM KCI,  10nM DTT and 2%

(cor B ONE abioh (6 3MMESPeRPARSSHHD BB ATES: esivaBpobine
PPAYEYhiasE BYREHPhadeaR, an;vgg n%mﬁﬁ'ﬁt"?‘@&ﬁuﬁfﬁgﬁ&(ﬂéﬁ_g&LL peptide.

Aner sham Phar nmaci a) proteirn
ant i body- bi ndi ng beads (Amer sham Pharnacia), 30nM

}\ led rosiglitazone are incubated with dilutions
b)S
est substance for 5 hours at roomtenperature

oA PP b Ao . s
Biodhest RRA BRi| (2@)@2) 8”13.@*[ P—@QS' Yhe %§§ée)%uﬁ‘ézrﬁﬁ%|st§‘8fj26ﬁﬁ4 Tris pH 7.5,

sol vent used, e. O is ad
25mph Kée, ‘t(BﬁM@Trr%ldeQiaV@TFl@ntééOOSWaﬁﬁ'é-P%RgamﬂwLBD fusion

prot i S0 98- 866 e b BE- B AR (SR fgiRpan” ©
Pha:readtla) fourgmgmroteraaBRA PAST astikbdyasikaing b E@@@gmer%m

20 tel m sarfanirbesartanl osartan cone
Phafgggiak g8k 2 -1ep elifd03iglitaaene sea incgbated with dilutions of the test

substance for 5 hours at room temperature in a total volume of 100yl

10pM of unlabelled rosiglitazone is added as background control (NSB) instead of
the radioactive rosiglitazone, and the solvent used, e.g. DMSO, is added as the
maximum value (Bmax) instead of a test substance.

After the incubation the test preparations are centrifuged for 5 minutes at 2000 rpm in
a Hettich Universal 30Rf centrifuge and measured using a Packard TopCount NXT.

telmisartan irbesartan losartan
conc/M MW SD MW SD MW SD
NSB 217 g 217 9 217 9

Bmax 91 15 911 15 911 15
1.00E-07 837 49 913 54 915 43
3.00E-07 802 28 810 49 835 11
1.00E-06 818 27 815 51 901 10
3.00E-06 818 20 779 26 814 53
1.00E-05 703 30 723 37 787 46
3.00E-05 691 222 648 40 784 96
1.00E-04 545 18 510 81 611 17
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1. OOE- 07837499135491543 3. 00E- 07802288104983511

1. OOE- 06818278155190110 3. O0E- 06818207792681453

| . OOE- 05703307233778746 3. 00E-056912226484078496

1. OOE- 04545185108161117 -20 In contrast to direct
PPARgamma- agoni sts which bind to the PPARganmma-LBD, no
concentrati on-dependent disp%ﬁfenent of the

radi oactive rosiglitazone frém'the binding pocket
takes place even in the presence of very large
excesses of telmsartan, |osartan or irbesartan. c)
NVR investigations In contrast to a direct PPARganma

I 386 B P S0 ) SRR S e oo, o

cortcakiratiqn-depenidaritis filicenntrog A5l FRIIBAG Vel rokidftakBhk TrB%iﬁe
t he PPARgamma-LBD in the presence of the

ectr
bingiggpos %fst@gﬁ% Blacs! GHDAR % PreRsaCE i NehHETamexstessRe of
te]ﬁ?@ﬁ%ﬁ%@é}%ﬁg PeyE e same position in the presence
.0

e test su stances as in the absence of a |igand.
15 Exanple 2: Preparation of a stably transforned

orter cell line A DNA section which codes
'\ﬁ\éé 'gi‘ﬁ% ligh %is 205 505 of the human PPARgama2
%nscr ti on cor res ondi ng to nucl eoti des
In C?ﬁ aslg Ei're%eP Qa%i eegzgga_lgbitaizgne Hevinragieof the

test' JUpRtdte Wi Bhih& agi‘ o B iﬁhﬁﬁ\gﬁ{ gFta ggfpﬁ’é LadN %

(Stratagene) yia a ition LERd et et
measureinegt of thes' Ea?RDSYaambcHundoﬂ the PRARgaini & BBEigURE peesence

o e b e TR0 Mot inn g pos v e

f
“g E‘@gbl nane reBef B oFhBReStaRMsh bt 38N tRE aBs%?éél?f a ligand.

omain. In addition the plasm d codes
a neonycin resistance. The cell |line CHO Kl (ATCC

o 5L BRI S B kR B co e

codes for the luciferase gene under the control of a
A DNA/sedtiomeshichredes foysamb dardsldonis0digihe hiifian PPARgamma2

transcription factor (corresponding to nucleotides 703-1605 of Genbank sequence

U79012) is incorporated into the Multiple Cloning Site of the vector pFA-CMV

(Stratagene) via additionally introduced restriction cutting sites BamH | and Hind il
and the sequence is verified. The resulting plasmid pFA-CMV/hPPARgamma2-LBD
codes N-terminally of the PPARgamma-LBD in the same reading frame for a Gal4
DNA binding domain. In addition the plasmid codes for a neomygin resistance.

The cell line CHO-K1 (ATCC CCL-61} is cotransfected with the plasmids pFA-
CMV/hPPARgamma2-LBD and pFR-Luc {Stratagene). pFR-Luc codes for the
luciferase gene under the control of a five-times repeated yeast Gal4 binding site.
The transfection is carried out with lipofectamine2000 in accordance with the
manufacturer's instructions.

After transfection the cells are cultivated in medium (Ham’s F12 with 10% foetal calf
serum) in the presence of 0.5 mg/ml G-418. After six days' cultivation the cells are
passaged and kept in culture for another 10 days. The resulting neomycin-resistant
colonies are picked out under the microscope and transferred into 96 well-dishes and
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The transfection is carried out with |ipofectam ne2000
i n accordance with the manufacturer's instructions.
After transfection the cells are cultivated in nedi um
(Ham's F12 with 10% foetal calf 30 serun) in the
presence of 0.5 ng/mM G 418. After six days'
cultivation the cells are pgisaged and kept in
culture for another 10 days.“The resulting
neonycin-resistant colonies are picked out under the

m croscope and transferred into 96 well-di shes and -21
CUlYTRd. \Hastous\eansiarmead ealdines rase obigined wﬁbsthammdalcnetamed

thelfh (& § 08 ABTY 61 F e B4T Sohich 4 et Tl rufird e

The cell lines are examned for the inducibility of

the luciferase a_5 PPARganma agonist, e.g
The (51 168 S camiBig Tordae (oM 46! b keRewdolGaner g s

PP&RQQﬁJmé Qgér‘ilbf’é @trbéiglll*é%?ﬁ@ earf> [ fe anwragﬂﬂgllefagﬁd Weiferase

art osar
Slgl’tﬂiwe‘ﬂmala?BAFkg@mﬂD%%Rgammmgmmttevel The CHO K1 cel |
line derived fromthe transformed clone 11 of Exanple
2 is seeded in 96-well. flat-bottoned dishes in a
density of 3x104 cells/200pl/well and cultivated 15
overnight in Hams F-12 nediumw th 10% foetal calf

P TS o e St g P o

substances are bfought to 100 tines the desired
concentration with a suitable solvent, e.g. DVSO, and

ThedCHOLKY c&ll 1iB8 déirit/Bd frogh ﬂ%%)r@f&ln?&faohe 1t1h§f B@én‘mupie is seeded
ulture plate. The solvent used, e.g

in 9§ il Wigidkptiomad dishes b a dansineof B0 Osa:.eas/eaablémeu and saltivated
oL R e DS B e
After Bdouns the dsaplm wastarmegddof bee withouivhiy hatsee G-468 3nM
Thegstathg Sierciroiess té@ﬂ%ﬁﬁ%%f@si%é ssapiratan with a
swtétﬂé @Mv-érn't Cd. QEDNP\S@ r@ﬂf@(ﬁ? d 1: Wt@'ﬁgﬁedﬂﬁn PMMIRHe cell

05mM
cultlzermaf@aﬂh@@tomﬂbmem agyPMIQ, ieskd EGGthe tidtk§loumdecontrol in the

h test preparation. Lum nescence is
Sam%ed%ggﬁégag&fer a five mnute wait wusing a Packard

24 hbopCafiat thebgddifidieof theisLBERPee Asé sMpémhatsnt® BF@H@%Qro@d and the
i ntegrati ngf@t he relative luciferase units (RLU)

cells gre Washad e véibotady! wesbingtmdfes (28mMoTricinasis. 8mMM9804,
pH7.8). After the washing steps 50pl of washing buffer with 150l of luciferase assay

buffer (25mM Tricine, 0.5mM EDTA, 0.54mM NaTPP, 16.3mM MgS0,, 1.2mM ATP,
0.05mM luciferine, 56.8mM 2-mercaptoethanol, 0.1% Trition X-100, pH7.8) are
added to each test preparation. Luminescence is measured after a five minute wait
using a Packard TopCount NXT. The luciferase activity is obtained by integrating the
relative luciferase units (RLU) of the first ten seconds after the start of measurement.
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-22 telmsartanirbesartanl osartanrosiglitazone conc |
MVEDMASDMASDMAED NSB466188466188466188741141

. O0E- 082761178 3. 00E- 088256708 1. 00E-07352652947

. 00E- 0776025549170874475868596139

. 00E- 062859455657655897010625230018

. 00E- 06244982290102834267288]14323214064

. 00E- 05613977853329255670916315098924245

. 00E- 055879020552213342023271585 1. 00

E- 04296006936113221668 The angi otensin |i receptor

ant agopni delmisantagiar { anirbesaganabout kosartan cul arbyiglitazone

t| aghi,vati Df t PPA h inthe
%m%’!pnr f;S;rB cel |I\nﬁ|’ ne Clt i m O\I’QB%JQ f he@w SD
angsBt ensipsl | megept oragt agess st s 4pgch aggl psarvgp 41

i fbesartan takes place only |at higher te
1'@3‘%’9% rations and fo a |l esser extent. Exanplge 42761 178

3.00tpo8i rents with 3TB-L1 adi pocytegs and PC12W cel gs5g 708
~L1] nouse preadi pocytes are cyltivated in M
1'@&%&00' s nodified eagle nedium with 10% ?('\3/55%@5 2947
3.080H-07 spr unB( FBSR55PCL2WTel | s 2§ g c@yui vatgegh nsEREM 6139
' 10,5% FBS ;apdf 10%.equi ne, sgru In
1'%%B%di %gg%nt aﬁﬁgl % pé)eﬁqci I I@i 1 rggtgrept gbryc%ﬁggg%e 30018
3.00E-0er pdd498 i 02260 pdi 10RA8yt es34Z |i ndFeed 288 days232 14064
BE C on nce ddi 3 ikLf er i At
1'02}2 g?l oﬁhé%ﬁi sﬁggﬁt ai n:?g pno of q@éxan&?ﬁas&ﬁ@?egw 24245
3.09E5680] HB79¢ 32085but3A13B- ned 202 YadlHilne, 584. 7pnol / L
Hasulin, and 10% For 158N,
10(;IQ]lef grenti ation is ar&%qondu%e’ vwﬂt1ﬁ§g di1PP%renti ating
sol uti on which

The angiotensin 1l receptor antagonist telmisartan brings about a particularly potent

WFRWPFkP Wk

1%/
—+

activation of the PPARgamma pathway in the PPARgamma reporter cell line.
Activation by other angiotensin !l receptor antagonists such as losartan and

-irbesartan takes place only at higher test concentrations and to a lesser extent.

Example 4: Experiments with 3T3-L1 adipocytes and PC12W cells

3T3-L1 mouse preadipocytes are cultivated in DMEM (Dulbecco’s modified eagie
medium) with 10% foetal calf serum (FBS). PC12W celis are cultivated in DMEM with
5% FBS and 10% equine serum. In both cases the media contain 1% penicillin /
streptomycin.
The differentiation of adipocytes is induced 2-3 days after cell confluence by adding a
differentiating solution. This contains

1umol/L of dexamethasone,

0.5mmol/L of 3-isobutyl-1-methylxanthine,

1.67pmol/L of insulin, and

10% FBS.
For comparison, differentiation is also induced with a differentiating solution which
additionally contains telmisartan. After 48 hours (day 2) the medium is replaced by
DMEM containing 10% FBS and 1.67 pmol/L of insulin or 10% FBS and 1.67 pmol/L
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additionally contains tel msartan. After 48 hours (day
2) the nmediumis replaced by 20 DVEM contai ning 10%
FBS and 1.67 prnol/L of insulin or 10% FBS and 1.67
pmol /L -23 insulin and telm sartan. Then the cells are
stinmul ated for another 48 hours before finally being
anal ysed (day 4). Li id accuguylation in 3T3-L1

adi pocytes 5 Cells are washe@®with PBS and fixed with
a 3.7% formal dehyde solution for 2 mnutes. After

i Xin the cells are stained for 1 hour at anbient
'“Slt"tfh%g inlmisartan: iﬁhan the eelissarestimydatedifomansther 8 Redrsthefore

finall bleﬁfgo gg@& _ -ed 3:2 with water. After washing,
tge C %@Q re éxa ed under a light mcroscope. 1
OQonol /L of telm sartan bring about an increased

%ccurml tion. o ?I ds which is 10 nade visible by
%@&@5&@3&5&%—@@9_@% Red- O The differentiation
%t 3T3-1L1 a_dI% tes is also grom)ted by tel m sartan.
Cells; argwasheshwidh ﬁ%a%@m%&mtb@ e faimgidshydeselutionrin2

minuy, @Fffe?‘ﬁxing)eﬁweerc,seﬁlstéré‘@%ﬁ%ﬂd{qnh r}dat%lﬁ%léh{]feﬁ@‘ r%a%r:vnth a

gene expression are carri using a
0.5%esfoek selutien @éﬂild%@&@smemﬁmpaneladllutemﬁ 2RUlh (vdesrcAfteedashing,
Janke et s.51:1699-707, 2002). The

the gﬁ%a%%’fﬁ'ﬂ'@gatWPr @g'QEFWDW@Q eal t| me PCR
10@%1;1 stieIrdbatthe bhay %SBQ é’n gﬁ?%%beﬁ% MUttt of lipids which is

hypoxant hi ne guanlne era
madépisible bymrea%&ﬂ:ﬁammgawb IQikReit<O dBpediffersntiation foé 3T3-L1

r artan used. 20 1 Qpnol /L of
ad'@ﬁ%rﬁnsw%ﬁgy?e g @[bres& on of the adi pogenic
mar ker gene Adi pose Protein 2 (aP2) in 3T3-L1 cells
by g fa tor of 3 10 3 (p<0. O). By conparison, a
ALYROL G : ; [ 3di? €¢l5 PPARgamma | i gand
i 0 Iltazone stinmul ates aP2 expression by a factor of
RN/& i&ggat(qfk@emr)se tregsaiiescandevantfirgiion Dégeme;eagresmnn are carried

ou 87 Rp) 40LLAT LR L OB D SECH scrbea i

Janke ietral, Dizlsstes 51t TEIPRAREAOTR Twd érvd Fgenoué aoatrecidedfor the real
out with PPRE ( PPAR Response

nents are carried
vm%@%&mqs@aﬁimeehomgq geres 14RERN awaoxanthlne guanine
hos PR RS irafsfa it uci ferase assays used are
P d%scr |&gd rIan'i‘s Kllrgr%tesHﬁrdr et al, Crc 30 Res. 91:e35-44,
Thezomctlcxslmsletv&(ﬂusgtapﬁndenl(mia;hem)ormenﬁﬁﬁ@w\bé wlinisagine used.
10pHoﬁW_S 8Itmzsdartan stimulate the expression of the adipogenic marker gene
Adipose Protein 2 (aP2) in 3T3-L1 cells by a factor of 3.1£0.3 (p<0.01). By

comparison, a concentration of 10umol/L of the PPARgamma ligand pioglitazone

~ stimulates aP2 expression by a factor of 4.5£1 (p<0.01).

25

30

Transcription Reporter Assays

In order to investigate whether the induction of the adipogenesis by telmisartan is the
result of stimulation of the PPARgamma activity, transfection experiments are carried
out with PPRE (PPAR Response Element) Reporter constructs. The transient
transfection and the luciferase assays used are described in Kinischer et al, Circ
Res. 91:e35-44, 2002. 3T3-L1 adipocytes (day 4) or PC12W ceills are transfected
with Lipofectamine 2000 (Invitrogen) in the presence of 1ug {(for 3T3-L1 cells) or
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wi th Li pofectam ne 2000 (I nvitrogen) in the presence
of 1 erg (for 3T3-L1 cells) or -24 50ng (for PC12W
cells) of a reporter construct, PPARganma2 and
RXRal pha expression vectors and 10 ng of a Renilla
Luci ferase Reporter control vector. The reporter
construct i's a fusion of 3x XI-CDA oxi dase PPAR
Response El enent (PPRE) with'Tk-luciferase. The
PPARgamma2 and RXRal pha expression vectors 5 used

ond to the vectors described by El brecht et al,

50N it iced Aol s oke sepatancepatruatz PPARYam9e8 antiRXBeipita
f g - ... Th

oot B OO T RN D gl cn. e
reppiRtr cagtrUBY isresjon of AxARyl-Eohotiisade PPRIRARES SS{geORlement

ﬁ‘g! um}tglre I aceghby DVEM wi t h 10% FBS whi ch ]
(PR Wilfb Ay Gjieeasin dhe P RRaPEMIIAAN [ dgalpha syaression vstors
s g o aserty b ber ol 3 BRRUH gy s
Com @240 HB1-437| ﬁrB%&anddolseptde; ab JtBiel Chelmgﬂmmspﬂ 101 Belf1 025,

i pti i Vi PPA .

2003 JReL e seie st p i AR SHiog G M Bromega).

Afted4 Bo13 tHe BENIRBHEH ModRirf® iépﬂé’(@ébe%y BRFAAW $6% BB& hich
AT, -receptor-deficient. PPARgamma and its

addiionafy gpmniginscenpisatararpicylitargimonthe carderRSE3 dadifierase activity
is m%gga}glocgﬂtér?@ggurtﬁhe PPARganma- dependent transcription

I'S neasure e presence and absence of 10pnol/L
tel msartan or pioglitazone. As PCl2Wcells do not

expres II?AI?gam’ra, no 20 regul ation of the PPARgamma
TrediEan o1 Tod PAdiBoides WA (Sra0 JelruEisartaB toaisnaiBe mauction of
e HEASERIERALAoTeh PRARJAGE SEREIOF 820180 S%<b%) compar

withtiptueticgr byaa fadtenoi Hawt dsbyt heumBERpiglitazaniel vity by a

factor of 1.90.4 (p<0.05) in the
AT, -receptor-deficient PCl2Wcells. By conpari son,

PCREWXell$ ar® AT, réshitesd&itigiaa higt : ;
L 214 (p<o. By R oy hife o 18 heRibdineile
partpet Rialrie afe evaserpasepthineP &d 2Wtells ayd thel RPARgasma-

] Ly .,0f i

cepbhen R TISRERIEL Yyl ol bl 856 ReREs blSoumon
telmisartzendr givglitasovd)iAshP 81 2VWhesiBsd@nyt éxpressiPPARYyamma, no

ﬁt ! nulg%e I%Jfﬁ PPAS%amTa_act ivity can be achieved in
regyialionpolbg FiraBeamaia geltviyie S ensURd igherbseaee af exogenous
PPAEF%%?\@%?L@W@QME! ARePOAGEXPIRSRH & thd PPAREHIME 2 RXRalpha
heterodimer, however, telmisartan also induces the PPARgamma activity by a factor
of 1.9+0.4 (p<0.05) in the AT;-receptor-deficient PC12W cells. By comparison,
pioglitazone induces PPARgamma activity by a factor of 4.2+1.4 (p<0.01). This
demonstrates that the activation of the PPARgamma activity by telmisartan takes
place independently of the blocking of the AT,-receptor.

The data also show that telmisartan concentrations which are necessary in order to
stimulate the PPARgamma activity can be achieved in the blood plasma of patients
being treated with telmisartan for high blood pressure. This means that high blood
pressure treatment with telmisartan is also additionally able to improve insulin
sensitivity, which has a positive effect on the blood sugar level.
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pressure treatnment with telmsartan is al so
additionally able to inprove insulin sensitivity,

whi ch has a positive effect on the bl ood sugar |evel.
-25 Exampl e 5: Exanples of fornulations Tablet 1 5
Tabl ets having the followi ng conposition are obtained
by direct conpression of the,_.telmsartan sodi um salt
wi th exci pients and nagnesiuﬁpstearate I ngredients:
ng telmsartan sodiumsalt 41.708 10 mannitol 149.542
m crocrystal line cellul ose 50.000 croscarnellose
sodiumsalt 5.000 nmagnesium stearate 3.750 total
250.000 15 20 25 Tablet 2 Tablets having the follow ng

|t di rect conpression of the
EX&H’?%&?aE{ @%gl um Lﬁg\’ﬁ(ﬂ exci pi ents and nmagnesi um
TabibEqrate: I ngredients: ng tel msartan sodi um sal t 83. 417
~—sorbitol 384. 083 pol yvi done K2525. 000 magnesi um

Tatﬁét%%fa%r@th%qgllé\&’ihg'co SRR Jr%%tﬁémgd by, dirsct compressjon of the

Hg ligj)rot I azl tel msartan So
telmydartar AOsMBhSBLIVHR Cxpipiaft SAdiMATTES Iin Steasateal |
bl ender, passed through a 0.8 mm screen and, after the

IngRdiirits.on of mg
telmisartan sodium salt 41.708
mannitol 149.542
microcrystalline cellulose 50.000
croscarmellose sodium salt 5.000
magnesium stearate 3.750
total 250.000
Tablet 2

Tablets having the foilowing composition are obtained by direct compression of the
telmisartan sodium salt with excipients and magnesium stearate:

Ingredients: mg
telmisartan sodium salt 83.417
sorbitol 384.083
polyvidone K25 25.000
magnesium stearate 7.500
total 500.000
Tablet 3

Hydrochlorothiazide, telmisartan sodium salt, sorbitol and red iron oxide are mixed in
a free fall blender, passed through a 0.8 mm screen and, after the addition of
magnesium stearate, processed in a free fall blender to obtain a powdered mixture.

This combination of active substances and excipients is than compressed with a
suitable tablet press (e.g. Korsch EKO or Fette P1200) to form tablets. Tabiets with
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magnesi um st earate, processed in a free fall blender
to obtain a powdered m xture. This conbi nati on of
active substances and excipients is than conpressed
with a suitable tablet press (e.g. Korsch EKO or
Fette P1200) to formtablets. Tablets with -26 the
foll ow ng conposition are ob% i ned, the quantity of
telmisartan sodiumsalt contained in each tablet
corresponding to a quantity of 80 ng of the free acid
of telmsartan. Ingredientng/tablet%tel m sartan

the $alidinimy samnbBsitidd aks obindy, dhe qhhtity o telmigintad SEHnQRR

con LA ol o a4 B Mo s

te'”’tl%ﬂlriﬁnsartan sodiumsalts of the tablets of the three
bat ches dissolves in 900 mM of 0.1 M phosphate

n') 1 C_ QL oA 1 O QL nnd

ou
Ingrgstient) o o respectively, aftermgﬁaHQtute stir% ng

IEI,[JI'IIU ataIaLCUI 1. 9 /30 IO /0 arl

telmigrtarPsddiuhhgaithy dr ochl or ot hi azi | de gdiggol ves 1 nq33@8 m

(100 Tpm—after 30 nrnutes atTa rate—of

1 IVI
hy AR GEORIa88 > 51 b L0 ang T8 118540 r cshact | 083

sorbi®@f Patent Clains: 1. Use of jan aggiggzensin 1182414

Ired LB L o rmceut ool cduposi DAY f or | 1 ¢ edRiIAB

I SABR=E S4-

magjmsmr&staara\ﬂeomtype 2 5 di abg¢tes neldodt us has bes00

totaf! agnosed or who are suspected or6 aro i abe es"Qéﬂ

pi’eveﬂtn ”g di-abetes-or—for-tileati bolic U,/‘..b.pnrre_

and insulin resistance in patlents wi th normal bl ood

TheRERASAAN s@dl b Sug%%@'@ﬂ %Oof%é"n{%é ?&@s%&%%lbéseﬁa 900 mi of

0.1 M efgit @@%Puﬁf%rveﬁ edcalalEeRE g @45&909@ b8 %1ansF100 £ 1.0 %,
respRlolisely, after 30 minutes stirring (75 rpm). The hydrochlorothiazide dissolves in

900 m! of 0.1 M HCI (100 rpm) after 30 minutes at a rate of 69 + 6.3 %, 72+ 2.1 %
and 78 + 1.8 %, respectively.
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10 3. Use according to claim1l1, characterised in that
in the subjects to be treated the fasting bl ood sugar
| evel is 110-125 ng gl ucose per dl of plasnma. 4. Use
according to claim1, characterised in that in the
subjects to be treated a bl ood sugar |evel of nore
than 200 ng of glucose per of plasma i s neasured 2
hours after taking 75 g of ucose on an enpty
stomach. 15 5. Use according to claim1, characterised

in Ehat in the subjects to be treated a blood sugar
Pat M33. 140-200 ng of glucose per dl of plasma is

neasured 2 hours after taking 75 g of glucose on an
enpty stomach. 6. Use according to claim1,

. C Ihmeem‘taarar@mtehamtIhaicebtnrtdw&amwmmetcmf the shlite #terdof for

o el T bR et P
' Baatbfé?essr%@llﬁfst Fra§ Beb® dfd&%@%?@ of‘ o é)rle%%‘é £68lof e %dl‘él%tes for

is less than 40 per asnme 1 n rren an ess
t REgVENS0Y diphedes af fomrephag mtahotmesyndsomemdansuimmgtance in

sﬁeﬁ%g%&ﬁ%n%ﬁ*dallﬁ%%{@&g%w f:f e 'ng bl o0d Sugar | evel
110
EE AR e A Shaelarieadh sl BRI sitdect (RS rated the

Sﬁgﬁtiﬁg%d@s@rtté\%ﬁeﬁ%e&g‘ ¢2§Yr§é glutSsd bepé‘locﬁ %ﬁ?

exceeds a value of the d| ast
gg%gr F:ﬁrg ?de élnﬁ“ﬂ’?ﬁé@c@rggg ar ac e“b;[Q%}sLt{?%e {reated the

i fasting bslmtnj mgas' ¢ \cel e 110+11@4atregl gidmeseymr al otplabmad
pressure exceeds a value of 130 mm Hg and the
dUaetambbmln’ng tIDclamm @5 sharactsrised @s theat Wathees uiije &0 toettigeated a

¢ BiooTSoBh Bt Bere s $D 116l Qeoss RaRal ok piagmstis measured
iRl rTERBUBRATIYS § of BROTBRAUEERBly dBmRAen exceeds

a val ue of O i n”woiten and a val 11n men. 12.

UbRe %%EBHW@?) 49inth a{:ﬁ%r%cte‘ﬁ@@& "f’rﬂr%{t iirf]ﬁ"% %%éécﬂ@tto bB8reated a
angiotensim Il recep antagoni s as property
obloadtsiugat levegl 01h134(332{36 esP Dbgluobseapsnt adlbdfyplasraa s mekedred 2

| uci f er.as rrthe addition of a stably
tﬁahéfaé%&i%ﬁ PARS wﬁ%lus:%?@ ap elfﬁquféltqu%e to the
| ture medi um. without binding in vitro

t he
p RRGSAAREING fogdaien b ﬂaﬁrﬁ@tedléﬁgllmthat in the subjects to be treated the
blood level for triglycerides exceeds 150 mg/dl.

Use according to claim 6, characterised in that in the subjects to be treated the
blood level for HDL is less than 40 mg per dl of plasma in women and less than

50 mg per di of plasma in men.

Use according to claims 6 und 7, characterised in that in the subjects to be
treated the fasting blood sugar level exceeds 110 mg glucose per dl of plasma.

Use according to claims 1-8, characterised in that in the subjects to be treated
the systolic blood pressure exceeds a value of 140 mm Mg and the diastolic

blood pressure exceeds a value of 90 mm Hg.
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10.

11

12.

13.

15.

16.

17.

13. Use according to claim 12, characterised in that

the angiotensin Il receptor antagonist does not

exhibit any binding in vitro to the |I|igand binding

domai n of a human PPARganmma receptor while 15 the

angi otensin 11 receptor antagonist |leads to the

i nduction of a luciferase ?élvity when it is added

to the culture nediumof a sfably transformed cel

i ne which expresses a fusion protein consisting of
and bi nding domain of the human PPARgamma

| i
E r % q%@lﬂeﬁwﬂméﬂ Znénd fechasagterigsd in tbﬁmn the subjects to be
bitpci @t o cmtﬂ??@ gﬂ%s%'upé elcddifsl 4 6518 eof%ﬁ@r‘ﬁﬂqs and the

the contro I'mes repeated’y ast
bidiafitolic blobd prassuréesceeda dahg dfd0chai Figl,

characterised in that the angiotensin Il receptor

. anfsegactosting o chmacit ﬂ@%w@abmlnttﬁbmnstﬁétsﬁb{ecfétolﬁe treated

Use accord| ng‘:to claiml1l, characterised in tha

f SPHTALD PlgKaISt MERBUrepMRNtia iLMeaaYrestRRI 4R IMOMsN exceeds a value
RO fndileh Md W AEEMSARAR,, 16, Use according to

characteriSe he angi otensin 11

SRR, O U Pe 3y b
f @ntagomist dasdhe phepest) @I’fmwam%thg?thpglé?ﬂgﬂgf b lsgégbiy transfected
o )

c ins 10-50 of HCTZ or

w@f%@ae%ﬁ 9gneaiten mﬁﬁe@é’@ﬁ@ 9t Gl trgpséormer BBARgamma reporter
'T%leli 'Ilﬁé‘%) HschifRe n‘f’écﬁ‘&ﬂoﬁﬂﬂog Béﬁ‘{ﬁg iAVBrotosh Cﬁﬁﬂ?ﬁémma

pr edi abet es, "Tor “preventing or for reat
mhgarm@blrml!mg/d@mewe and insulin resistance in patients

with normal bl ood pressure, characterised in that a

plhmermn:emihgada clatmp@s charattersiedhn ¢edit ai ns an
a i ot en recegtor antagoni st is adm ni stered.

S RRYA Sén: secRrter anjagpaishass netrahiit @ny Biagingyin vitro to the
that g Biﬁ@irﬁ% 6ih éf'aﬁ@fﬁ%ﬁtpgﬁoAR@ﬁ@%oracaptdrwﬂée

acti ve subst m sarf an. rmaceut | ca
cpargiotansinch mmp’eom@ghmﬁsbi&atjam the iodogtiorcof @ hucifetdse

a). a?ﬁ@ﬁig@{/@ﬁﬁ is ac':icfiéeé]I t PSS dulture n?edﬁp | eq‘%ns?gbﬁy?ransformed cell

spir
line which

expresses a fusion protein consisting of the ligand binding domain of the
human PPARgamma transcription factor and the yeast GAL4 DNA
binding domain and

contains a luciferase gene under the control of a five-times repeated yeast
Gal4 binding site.

Use according to claim 1, characterised in that the angiotensin Il receptor
antagonist is the active substance telmisartan.

Use according to claim 1, characterised in that the formulation of the
pharmaceutical composition contains 20-200 mg telmisartan.

Use according to claim 1, characterised in that the angiotensin 1l receptor
antagonist is combined with a diuretic.

Use according to claim 16, characterised in that the formulation of the
pharmaceutical composition contains 10-50 mg of HCTZ or chlorthalidone.




10

15

20

c) sinvastatin or atorvastatin, d) rosiglitazone or

pi oglitazone or repaglinide or netformn, e)

di pyri danol e or clopidogrel, optionally conbined with
acetylsalicylic acid, 15 f) an al dosterone
antagonist, g) an HMc Co A reductase inhibitor, h) a
DPP4 i nhibitor, i) a sul phonydurea or j) a thrombocyte
aggregation inhibitor. 20

18. Method of treating people in whom type 2 diabetes mellitus has been diagnosed
or who are suspected of prediabetes, for preventing diabetes or for treating
metabolic syndrome and insulin resistance in patients with normal blood
pressure, characterised in that a pharmaceutical composition which contains an

angiotensin |} receptor antagonist is administered.

19. Method according to claim 18, characterised in that the angiotensin Il receptor
antagonist is the active substance telmisartan.

20. Pharmaceutical composition containing telmisartan in conjunction with

a) amtodipine or nifedipine,

b) eplerenone or spironolactone,

c) simvastatin or atorvastatin,

d) rosiglitazone or pioglitazone or repaglinide or metformin,

e) dipyridamole or clopidogrel, optionally combined with acetylsalicylic
acid,

f) an aldosterone antagonist,

a) an HMG-Co A reductase inhibitor,
h) a DPP4 inhibitor,

i) a sulphonylurea or

i) a thrombocyte aggregation inhibitor.




