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WO 2005/011680 PCT/EP2004/008326 82625pct USE OF
ANGIOTENSIN 11 RECEPTOR ANTAGONISTS, ESPECIALLY
WO ZP8PRISARTAN, IN ORDER TO INCREASE INSULIN SENSITINER:B2004/008326
The invention falls within the field of the angiotensin Il receptor
826%5@gonists and relates to their use for treating people in whom diabetes
has been diagnosed or who are suspected of prediabetes, for preventing
didbefes Shiee Tty REGERTIE A ONTAGEMRT ANESAB IR LaSTRIAMISARTAN
patients with nornabisiped peesstreAEpnrsldiaketies metitus is the
manifestation of two pathophysiological phenomena, namely a reduced

Sécretion of nsutim fronT thebeta-cetts-of the-panereas-and-nsulin
resistance in the target organs of the liver, skeletal musculature and fatty

The HSaMQiH St e t i I é:li ruption,of both components. The
disease IS %%éﬁi?é‘d@ﬁgé? Ifglgtlﬁr%g{ﬁgpgeé ?1%'5%'?23 &S OBI%B%“@BB%G and
relatggfedhiitise preireoting meogle fastitgis dtﬂbﬁehmﬁyefmidﬂ@‘glﬁﬁtﬂgor who
are RAPHERIER treatment of mapifesttype 2 =~
diabetes can?{lggba%f%e?gg?ggi ggggr&%%%r%?s% gﬁﬁeorcfg{e %F\;@%\gta\bohc
Syndomeofamitishie segirtanasl) PRtiesdscoitpoonus itipmy e s 26
utilisation of circulating insulin and thus result in a lowering of the blood
sugar levels (insulin sensitisers). At the same time the increased insulin

Tyrae/dighatercnatitumis teedpaokentaiemiheapatinibi sialpgiealqssbpomena,
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enes which are important to glucose and lipid metabolism.
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treatr%g&pe 2 diabetes. One of the main mechanisms for lowering glucos

RIJRRIMSSIdREsAS iReteS Kaherrehipcaifisinatzaopminds of the
catehiporyieshinennafe AdMACYihtdsRiesliafR &dompounds improve the

utilisation of circulating insulin and thus resultin a lowering of the blood sugar levels
(insulin sensitisers). At the same time the increased insulin levels are reduced by
feedback mechanisms and in this way the load on the pancreas is relieved. insulin
sensitisers such as troglitazone, rosiglitazone or pioglitazone develop this actix)ity by
binding to specific nuclear receptors known as PPAR-gamma (Peroxisomal
Proliferator Activated Receptor). These act as transcription regutators for a number
of genes which are important to glucose and lipid metabolism., 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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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. 35 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 -2- reside in a complex
metabolic disorder which may be indicated by a number of risk factors
such as abnormal glucose tolerance, increased fasting blood sugar,
insulin_resistance, high blood pressure, dyslipidaemia or adrenocortical

residga O ras BISRBRN WiRARaY Reparicaladybmarkecniver of risk
factomﬁenﬁwi&bﬁmrgigb@%i%@%ﬁc@?%@wﬁQ&f‘é‘éﬂﬁﬁﬁf&&d@j@éﬁ%‘%ulin

. _Is made. to pre-type 2 diabetes, metabolic syndrome, syndrome X
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prevaigribe tAigelINdRRKEANSS SPPARUIERTE I thke PANEAALIGINGHIP
ecretion jn order to keep the blood sugar level in the normal range. After

nyperngiiiearaplua RSt IawddBlechpirsterlinfris amncsrisimarn here-tape 2

diabetemessidiinicdyeaibe §)yimpesieton iy diaPaigi Selin-a dDRRBRREAS 4 first
cannoégbe dncreised a%grther. The phase of abnormal glucose
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hig/qf diabetes is manifest. 15 WO 95/06410 discloses the use of
FANGE, LRSI T PP P AR S SHISESRYY Frentiriy samipaitilimirdosfion there

comedisefisesvinendingiagsiemie euedm hynestistasenisDiabfiesiScreas cannot be
: mer&tloneg one.gf a number_of examples of systemic autoimmune
Inore s 20 RS R A & R I TR e P Brapste d1aeiheains. The

body whithotmysmadintyinyetng: pearlednger waalsel aoe é;ﬂ’l'?? ifithe fasting
biood S RIS it oL SR B or Bbels oo that the.
pancreas can only produce a little i_nsulin or none at all. 'I_'ype 2_ diabetes
wo S AREE 48 e e AR o vt
chronic inflammatory diseases including systemic autoimmune diseases. Diabetes is
mentioned as one of a number of examples of systemic autoimmune diseases. The
autoimmune diseases include type 1 diabetes mellitus which occurs mainly in young
people under 30 years of age with a genetic predisposition, in whom insuiitis oceurs
under the influence of various factors with subseguent destruction of the B cells so
that the pancreas can only produce a little insulin or none at al!; Type 2 diabeies

mellitus is not regarded as an autoimmune disease.

Angiotensin Il 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 animal model
brought about by the active substance irbesartan is reported by Henriksen et af
{(Hypertension 38:884-90, 2001).

The aim of the disclosure is to provide a pharmaceutical composition which can bs
used both to treat manifest type 2 diabetes and to treat the first signs of the
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25 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 animal model brought about by the active substance
irbesartan is reported by Henriksen et al (Hypertension 38:884-90, 2001).
30 The aim of the disclosure is to pr_otéiqle a pharmaceutical composition
which can be used both to treat manifest type 2 diabetes and to treat the
first signs of the -3- complex metabolic disorder of prediabetes and
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genes in a cellular system, the transcription of which'is known fo
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of gerRSHPIEERILING JEAMRO AL RBHENIoN AhiR 2 didhetes, etaholic,
syndrome and inSulin resistance. In order to ensure comparable
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., _domain of the human PPARgamma2 transcription factor ene
lucifergag e TPradTIy es thi péadtie XY of BRAVISnaRyRiohi ARBIAMIRGS) under
the coMids &a@rﬁa@m@%aﬁmm Adide Rag (1989} &7 g@&%t T@§s4-b;nding
the transcription of PPARgamma-regulated genes is known

X induction o
Site (G REARERD BT ARBS 4 as BRtRFABEGCCERREE godes for a fusion
proteifOSHERZRMEdAME IRRIR B PR Eomain of the human PPARgamma2

transcription factor (cf. GeneBank Sequence U79012) and the yeast GAL4 DNA
binding domain (Amino acids 1-147; Sadowski |, Nucleic Acids Res (1989) 17:7539).

The induction of the transcription of PPARgamma-regulated genes is known from the
thiazolidinediones used as antidiabetic drugs (e.g. rosiglitazone) and is brought about
by their binding to the PPARgamma Receptor and its activation. Within the scope of
the test system used here this effect may be gquantified as an induced luciferase
activity of the transformed cell line. The same induction of a luciferase activity takes
place with the angiotensin Il receptor anfagonists, contrary to expectation, not by the
binding of the active substance to the PPARgamma Receptor. The induction is
particularly marked for the active substance teimisartan. 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



by their binding to the PPARgamma Receptor and its activation. Within

the scope of the test system used here this effect may be quantified as an

induced luciferase activity of the transformed cell line. The same

induction of a luciferase activity takes place with the angiotensin 11

receptor antagonists, contrary to expectation, not by the 25 binding of the

active substance to the PPARgam#a 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
mediatéesbyytbeEsascdfastdheréfotbepesuctied thicihteei geras &instoaibig/fof the

ofactor protei fo S n .angio Il receptor
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only fomtesditirgightideecdpfastare: heithlsintudrieatoitiaeskrgemestisg type 2
d:abetergﬁﬁ’é’ﬂﬁj le for the anti-diabetic activity of the thiazolidinediones it can be

assumed that the induction of the same genes by angiotensin Il receptor

antagonists such as telmisartan results in a comparable anti-diabetic
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blood pressure but also for treating and preventing type 2 diabetes

and thwitﬁﬁwarﬁ@fda@@@vgmtm@m@n RSl RPEHcSf aRgRIEasAutical
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I’O uce a pharmaceutlca composition for the treatment of peop le in
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and insulin resistance in patients with normal blood pressure. They are
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metabolic syndrome, syndrome X or insulin-resistance syndrome. When

metabqiifsS SR eSIETRRRTS pe RIJAS Y ERURHG HRSRTURET R TEatbO BRIy to

disclostiraterent @@ersons requiring treatment, it relates primarily to treatment and
prevention in humans, but the active substances and combinations of active

substances used may also be used accordingly in veterinary medicine on mammails.

According to a first aspect, there is provided a use of angiotensin Il receptor
antagonist telmisartan or one of the salts thereof for preparing a pharmaceutical
composition for 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.

Type 2 diabetes mellitus manifests itself in a fasting biood sugar level exceeding 125

mg of glucose per d! of plasma; the measurement of blood glucose values is a



prevention in humans, but the active substances and combinations of
active substances used may also be used accordingly in veterinary
medicine on mammals. According to a first aspect, there is provided a
use of angiotensin Il receptor antagonist telmisartan or one of the salts
thereof for preparing a pharmaceutical composition for treating people in
whom type 2 diabetes mellitus hasggeen diagnosed or who are suspected
of prediabetes, for preventing diabetes or for treating metabolic syndrome
and insulin resistance in patients with normal blood pressure. Type 2

standafiapRiesdurlliy sonandentsding bitaf/ Bstina inrd seasldarmieicasdipgried

12]?9 mg of glucose per d| of plasma; the measurement of blood glucose
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er 1Q-12 hours of fastjn the bloqQd sugar leve| is recorde ,

pefore S A G s i ST USSR (NG 118 DeRbPYaaubieRt fhe

blood subarltuetbbfect thakitioibe: shgesdevel bisfobe taking Seagiticoiemilgee dl of
between 60.and 110 m dl of_plasma, less than 200 mqg per dl 1 hqur

plasmagede e i AP hRu o B SR desrdnanad ma

per dl &tkolrbduesydfafter Rehoaentid Valug 20Bahgdbrs 18 0regarded asy this is

rma cgse tolerance. -5- If insulin resistance can be detected this
regardr%g;é%a%éﬁllar@ §H)%%S§15?c%rt?gr? Bf the presence of prediabetes. Thus, it
may be that in order to maintain glucose homoeostasis a person needs
2-3 times as much insulin as another person, without this having any
direct pathological significance. The most certain method of 5 determining
insulin resistance is the euglycaemic-hyperinsulinaemic clamp test. The
ratio of insulin to glucose is determined within the scope of a combined

insulin-
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glucose infusion technique. There is found to be insulin resistance if the
glucose absorption is below the 25th percentile of the background
population investigated (WHO definition). Rather less laborious than the
clamp test are so called minimal 10 models in which, during an
intravenous glucose tolerance test, the insulin and glucose
concentrations in the blood are mea§$r9d at fixed time intervals and from
these the insulin resistance is calculated. Another method of
measurement is the mathematical HOMA model. The insulin resistance is

i he fastj I -al d the fasting insulj
i e e o BT 10 S M S e
presdngsaticrandipbafgrerdtinsulinnesistaticet Thasterdooesisesiagnyeally
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o oo ; hecit e q
e e T
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. . | . ot e 4
R g R AE BTSRRI v
modedgdryubtiei Gfting BEUN RIGROIMSKY trns thieisqaare deshénseightlin and
glucofeHES 5 ARG SUYTR PN o3 MY G lhan, BRI MG aGirtdSARMEHARY from

apparent, from the above definition of insulin resistance, that hypotensive

thesedfenesafie sariprnaRdSTaicaedrbr faatiiy itRtarbag BrrsurmeNt is the
math?ﬁ%ﬁ%ﬂ@%@%%&f@%'ﬂ@&r??é@gfa%iéeé%&fa@% BPARRANE 5 the
fasting plasma-glucose and the fasting insulin concentration. In this method it is not
possible to distinguish between hepatic and peripheral insulin resistance. These
processes are not really suitable for evaluating insulin resistance in daily practice. As
a rule, other parameters are used in everyday clinical practice to assess insulin
resistance. Preferably, the patient's triglyceride concentration is used, for example,
as increased triglyceride ievels correlate significantly with the presence of insulin

resistance.

To simply somewhat, in practice it is assumed that people are insulin-resistant if they

have at least 2 of the following characteristics:

—

overweight or obesity

W N

)

) high blood pressure

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

I

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 (BM) 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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angiotensin Il receptor blockers, but particularly telmisartan, are preferred
5 hypotensives by virtue of their property of PPAR-gamma activation, and
are suitable for treating insulin resistance even when the patient's blood
pressure is not high but normal. Thus, type 2 diabetics can be treated
with telmisartan at the same time as receiving a primary or back-up
treatment for dyslipidaemia. Conventignal dosages of telmisartan
significantly reduce the plasma levels-of LDL-cholesterol, total cholesterol
10 and/or triglycerides. As insulin resistance is regarded as a condition

- Which brings about a gradual increase in hlpod pressure, treatment with

i i e D S By prL kBT oblc sesesoipnagaias
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the conditions for metabolic syndrome are met, the main feature of which =~ '
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norm e BB A B S B Rt st drrgmentog =s
receifmLadeizate ol kaetsupabaadrin forety stipitigbrhlaodpiesstienal dosages of
telmisZ 2 - fi lpod sugar of > ﬁj%n] dl This definition of
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and/ofrigiigatitfahe patient is found to have high blood pressure, among other

30 things. One result of the disclosure is that some angiotensin li receiptor

. blockers, but especially telmisartan, are preferred hypotensives on
As inQiko(RRSBRE- B regarded as a condition which brings about a gradual

increase i_n blood pressure, treatment with telmisartan in spite of nomai blood

pressure levels can be regarded as high blood pressure prevention.

A similar indication of prediabetes is if the conditions for metabolic syndrome are met,
the main feature of which is insulin resistance. According to the ATP IHINCEP
Guidelines (Executive Summary of the Third Report of the National Cholesterol
Education Program (NCEP) in the Journal of the American 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 cm in
men and >35 inches or 94 cm in women

2) Triglyceride levels >150 mg/d!

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

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

5) Fasting blood sugar of >110 mg/dl

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 disclosure is that some angiotensin || receiptor

blockers, but especially telmisartan, are preferred hypotensives on account of the
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property of PPAR-gamma activation, and are suitable for treating insulin
resistance even if the patient is not found to have high blood pressure. As
metabolic syndrome is also regarded as a condition which causes a
gradual rise in blood pressure, its treatment with telmisartan can also be
regarded as prevention of high blood 5 pressure, in spite of normal blood
pressure levels. There is also a suspigion of prediabetes if the fasting
blood sugar level is above the normal maximum level of 110 mg of
glucose per dl of plasma but does not exceed the threshold of 125 mg of

luc dl of plasma which indicates diahetes. 10 Another indicatign
prop e e A e B A A s o R s peance
even [40e208kegtdb glucbserpbtadhal plaghd R bd pre sfiertaking ékpsifc syndrome
. lucose after a fast within the scope of a glucose tolerance test. A .
s alsqreaRien 35 4 GoRallal o A A RSSO R Bra el
treatnudidredthSeliabetganTdis sispicoregacdatiraseprbyentown bibbidteliddr

HDL. cholesteral. In men, levels below 40 mg per dl of plasma are
pFeSSPer%a;r%(g lags ({)8 Bryvawﬁill(%%a %ggsyerse!gsvgébw 50 mg per dl of plasma are

regarded as too low. Triglycerides and HDL cholesterol in the blood can
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mer )30 RSO By SRR RS LR PO AR0  ove
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after adest wethimér Repeitcatet JNegiedatananeedeptor 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

A trighresddretieddanal vhmersr e el Fghalarindliieairsoth pressaecoof pre-
diabeRXCEFHR A VaIEIOh Y9 BTG B PN YR sHTeUBg BrmTINa RSk terol. In

diabetes it is currently recommended that the systolic blood pressure be
womegdgretstbalamdPpapwer dl of plasma are regarded as too low while in men

levels below 50 mg per dl of plasma are regarded as too low. Triglycerides and HDL
cholesterol in the blood can also be determined by standard methods in medical
analysis and are described for example in Thomas L (Editor): "Labor und Diagnose®,
TH-Books Verlagsgesellschaft mbH, Frankfurt/Main, 2000. A suspicion of
prediabetes is further confirmed if the fasting blood sugar levels also exceed 110 mg
of glucose per di 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 1in men, treatment is indicated.

Angiotensin H receptor antagonists are particularly indicated for freating 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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130 mm Hg and the diastolic blood pressure be lowered to below 80 mm
Hg. To -8- achieve these levels it may be indicated in certain cases to
combine angiotensin Il receptor antagonists with a diuretic or a calcium
antagonist. The term "diuretic” included thiazides or thiazide analogues
such as hydrochlorothiazides (HCTZ), clopamide, xipamide or
chlorthalidone, aldosterone antagonists such as 5 spironolactone or
eplerenone and also other diuretics Suitable for treating high blood
pressure such as furosemide and piretanide, and combinations thereof

. with amiloride and triamterene. The disclosure means that for subjects

achxevgeﬁgﬁ J e%d
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. __e.g. kidney disease. As a rule, secondary hypertension can be remedie
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and triWhich therefore cannot be directly cured. .Thel negative effects of elevated
emé%f%rPSSSure can be reduced by changing lifestyle and correct 20
treatment. The interaction of different risk factors or the combined
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be tredéedls 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,
in oniythié thareahedatard elagaretdiabdlisnes sueedisespredaHe/perisasionss it

possib?e];?(!)l Hé?éﬁrﬂﬁ@%fﬁéﬂﬁﬁgﬁ%%ourse such as e.g. kidney disease. As a rule,
secondary hyperiension can be remedied by treating and removing the cause.
However, in aimost 90% of all cases it is primary hypertension, the exact bause of
which is not known and which therefore cannot be directly cured. The negative
effects of elevated blood pressure can be reduced by changing lifestyle and correct
treatment. The interaction of different risk factors or the combined occurrence of
individual risk factors appear to cause high biood pressure. In particular, the
combination of high bicod 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.



analysis increases the probability of contracting the sugar disease
diabetes and 30 dying prematurely of heart or vascular disease. -9-
Estimates are based on the supposition that about a third of adults in
those parts of the world with an excessive supply of food are affected by
the combination of high blood presgure and disorders of the fat and sugar
metabolism and that this number will continue to increase. Consequently
there is a need for drugs which are capable of helping to slow down or

Est.ma%epama%%?ﬁﬁé%@p%@w?omﬁmt%nﬁﬁne'& M@m%é@%ans of

earliest possible stage and at the same time to obviate the detrimental
the woggrawith e RrerssivetebPhretiond aramiipeiathbpibasssatiragpniobhigh

blood HBRENRCAHHHSEPIRO I MEWRI T hacsLB8 USRI A gﬁ&ttHé\fRﬁféerﬂﬁ‘HIS‘er

and to treat manifest type 2 diabetes or the first signs of the complex

will corfippaniiingresieferoppredraitiudhertis thaensissdragsswhirtiaiescapable
of helpRighstepwRyRAtNstePalie pioyRe at Brinsbkeatakiidtgh hleetholic

pressure. If therefore a suitable analotensm Il receptor antagonist such as

d'sord?@rﬁ?smaﬁaﬁg‘%%mﬁ?m?dﬂ?éﬁ L P SRS HrossiaoRdaisdi s one

detrimeétttieFeeeoNpRieASSHIGNSOp resRdRbSIEIS REaRANt, the onset of
manifest type 2 diabetes can be delayed or prevented. Angiotensin Il

receptor antagonists which are suitable within the scope of the disclosure

Disclogsé h@mnowuqaf@rrwh&éuhmiagﬁmm@ﬁmwa heard8ipeindo treat
domain %ar][o ru(Led ou |n vitro tests (cf. Ex Ie 1), whil

NPT OE O LR B A R L e BT LS B RE e el

metabdtivaliserdafter m@mwu@a GTraz&abb/dr@ﬂs@m@ts%Rﬁ&m&rﬂmwer
ne t

ture medium itable an S
preverf L RS A S B B T P RlRs B et LBl e 2
suitabld@ngiotehsimtimaceB A Bgmyomstensticrs falinisact4o tbaidedusiinadiately
lu |f(? ae actmty when theg are ad(%(%g %he culture. medjum of a
fo control b préssure as soon as ohe O ove-mentioned signs of
prediabetes is present, the onset of manifest type 2 diabetes can be delayed or

prevented.

Angiotensin Il receptor antagonists which are suitable within the scope of the
disclosure are compounds for which binding to the PPARgamma ligand binding
domain can be ruled out by in vitro tests (cf. Example 1), while they activate the
expression of a stably transfected luciferase gene at cellular level, i.e. after the
addition of a stably transformed PPARgamma reporter cell iine to the culture medium
{cf. Example 3).

Suitable angiotensin Il receptor antagonists aiso exhibit
* no in vitro binding to the figand binding domain of a human PPARgamma receptor
but lead to the

* induction of a luciferase activity when they are added to the culture medium of a

H

stably transformed PPARgamma reporter cell 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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stably transformed PPARgamma reporter cell 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 -10- b) a luciferase gene under the control of a five-times
repeated yeast Gal4 binding site. The preparation of a PPARgamma
reporter cell line of this kind is described in Example 2. 5 There is no in
vitro binding to the ligand binding dem&in of the human PPARgamma?2
receptor if it cannot be detected in an AlphaScreen (Ullmann EF et al,
Proc Natl Acad Sci USA (1994) 91:5426-5430). Instead of an Alpha
b) Seréeri{enseRreassayd ¢Miicheder R @t alfivd Sremid SechemMoitBial4 binding
(28? ) 81:217-225) or an NMR 10 investigation (Johnson BA et al., J Mol
Biol {2000) 298:187-194) may also be carried out. As a rule, binding to
The mhepaedion ot anABrTéodetecte cebpday ofithieseongthodsdAs described in
Exark @%(ehensive list of angiotensin Il receptor antagonists can be found on
ages 7- 18 of WO 95/26188. Angiotensin Il receptor antagonists are
described inter alia in 15 EP-A-253310, EP-A-323841, EP-A-324377,

-A-420237, EP-A-443983,. EP-A:459136, EP-A-475206, EP-A-502314,
Therg s Q08 G0 N 0 BT ol b e . BB Bagmma2
recepind iUSCE880; $@4d Famrhsdihieh dipha&urently bientionaBrae samans.Natl Acad

: I ' art losartan, olmesartan,
el e D R AR b0 iy
(Mukprsfesré&tietctlordifgere il ESitistiosuMdarBishERIRIE 103 ana2andr an NMR

; i . results learly, i with-teJmjsartan and the .

e o S R R RSP0 A St

out. Asga putferabling0p40£8@.cERMI6ANNR 06 tiet et it frearaciof tidbe methods.
active substance. If the active substance is combined with HCTZ or

chlorthalidone, the formulation contains 10
A comprehensive list of angiotensin Il receptor antagonists can be found on pages 7-

18 of WO‘95/26‘!88. Angiotensin Il receptor antagonists are described inter alia in
EP-A-283310, EP-A-323841, EP-A-324377, EP-A-420237, EP-A-443983,
EP-A-459136, EP-A-475206, EP-A-502314, EP-A-504888, EP-A-514198,

WO 91/14679, WO 93/20816, US 4,355,040 and US 4,880,804. Forms which are
frequently mentioned are sartans, such as candesartan, eprosartan, irbesartan,
losartan, olmesartan, tasosartan, telmisartan or valsartan. Those which are
particularly preferred according to the disclosure are irbesartan, losartan and

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 formutation containsg 10-
o0 mg, preferably 50, 25 or 12.5 mg of the diuretic.

The advantageous activity of individual angiotensin 1l antagonists disclosed
herein is particularly marked for the active substance telmisartan. If it

appears useful or necessary to use an angiotensin If receptor biocker in conjunction
with one or more other therapeutic active substances, telmisartan is a preferred
angiotensin Il receptor blocker, as it combines a biood pressure lowering and

metabolic activity in a single active substance, e.g. an antidiabetic activity which also
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25 50 mg, preferably 50, 25 or 12.5 mg of the diuretic. The advantageous...... ...
activity of individual angiotensin Il antagonists disclosed herein is
~ particularly marked for the active substance telmisartan. If it appears
useful or necessary to use an angiotensin Il receptor blocker in
conjunction 30 with one or more other therapeutic active substances,
telmisartan is a preferred angiotensin Il receptor blocker, as it combines a
blood pressure lowering and metabolig activity in a single active
substance, e.g. an antidiabetic activity which also -11- helps to prevent
diabetes. For this reason, preformulated active substance combinations

helpgfeammsvantaiatiste4MEQhis reshmiapedninbitessceshRRe STn@siatin or
' titute a maj ther development in the treatment of
OO LB i 5 P e T MRS it
Or atgieds wdatamstionidysipieiae inidhostopsigsiscon MaReimess:Ens &lso
appl ' ce combinations of telmisartan with rosiglitazone
Ca A o R e s A Slepa At o e

treatfpeatrédyslinisnemnis, TeteiparasismoRiatasheredaides as A PIETSd ctive
inhibitar | ent of high blood  pressure with inhibitors of the
B A, Sra A RALT MG s 1o el BAeRso it
repaglipinagramesipnie or aifeBiphmbiviomrid dste tase @BIISTIR LSHER A%imisartan
: ' ler mbhination wjth an aldosterone
o L e o gL A L A S ARE boa oo
Pressurgw ettt srabibeersion-ahgioanistat et deaRASIdorhBilbadgition
leidenral re,Jinid. metabolism. disorders (dyslipidaemias) and
BB e e R PE i s asngonis
SUCh pRERERRRIAGINAB0ARletoneioRhei ooty tei RggregRiiRierone

antadBRibjt | IR le.and_additignally combined
o R e B e R ebiraton e
treatrigpter Psavaatianyoforpakveerin @strekesatacdkor this purpose

dipyridamole can be used in a dosage from 50 to 750 mg, preferably from

100 to 500 mg and particularly from 200 to 450 mg. ASA may be used in a
In addition to raised blood pressure, lipid metabolism disorders (dyslipidaesmias) and

diabetes mellitus also mean an increased risk of stroke, with the result that
telmisartan, also in conjunction with thrombocyte aggregation inhibitors such as
clopidogrel or dipyridamole and additionally combined with acetylsalicylic acid (ASA),
also constitutes a preferred combination partner, particularly for preventing strokes.
For this purpose dipyridamole can be used in a dosage from 50 to 750 mg, preferably
from 100 to 500 mg and particularly from 200 to 450 mg. ASA may be used in a
dosage from 10 to 200 mg, preferably from 25 to 100 mg and particularly from 30 to
75 mg.

Therefore the disclosure 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 acidg,



dosage from 10 to 200 mg, preferably from 25 to 100 mg and particularly
from 30 to 75 mg. 25 Therefore the disclosure further relates to
pharmaceutical compositions containing telmisartan or one of the salts
thereof combined with amlodipine or nifedipine, eplerenone or
spironolactone, simvastatin or atQrastatin, 30 rosiglitazone or
pioglitazone or repaglinide or metformin, dipyridamole or clopidogrel,
optionally combined with acetylsalicylic acid, -12- a sulphonylurea, an

a S@M Qa8 antagonist, an HMG-Co A reductase inhibitor, a DPP4
inhibitor or a thrombocyte aggregation inhibitor, and the preparation

* an gigesistoneeaatpasiighulated combinations of active substances are

an %@@gwpggb[ﬁ%{%%ﬁmgn §pne or more formulation adjuvants such as

mannitol saccharose, calcium carbonate, calcium
a DipRésphinptamtose, croscarmellose sodium salt (cellulose

ath??ﬁ%ﬂ%gﬁgh%%dw% Irt cross-linked), crospovidone, sodium

roxypropy cellulose (low-substituted), maize starch,
and th@qiyaw%whﬁié\%mﬁ@ mﬂméar&@mﬁm%wﬂg Fhgeieubstances

derlv tives POV ﬁq hydroxypropylcell
are geﬁera II’]CO"@Pm Ne 0F TR %rpal‘ilrne ce?l?fl%\é%nésr'gzﬁhr?s mannitol,

et yIce uose mICI’ Crys
sorbitehayHial FACHBARARS: ST SBRIMARARAISLENENOSPhate, lactose,
croscenyi oy symiime tpitogiilioss eazaimymedtiyfestid osedetivdatic @cstatimked),

crosp WM?;W'%%H e@&%ﬂé%ﬂiﬁ%@ﬁ?@eW%%@Q%W@Bbshtuted

maize SR, PO WG AE o8 oY ety S AR B o B i
der!vaguﬁam@nﬂxww)sﬁardmxm@m@élnmm Rycdepicy preparagndagithose,
microd@ithiheaRadabletsstarch, magnesium stearate, sodium stearylfumarate,

talc, hydroxypropylimethylcellulose, carboxymethylcellulose, cellulose acetate
phthaiate, polyvinyl acetate, water, water/ethanol, water/glycerol, water/sorbitol,
water/polyethyleneglycol, propyleneglycol, cetylstearyl alcohol,
carboxymethylcellulose or fatty substances such as hard fat or suitable mixtures
thereof, into conventional galenic preparations such as plain or coated tablets,
capsules, powders, suspensions or suppositories.

o

According to a second aspect, there is provided a pharmaceutical composition

containing telmisartan in conjunction with
a) amlodipine or nifedipine,
b) epelerenone,
c) rosiglitazone or pioglitazone or repaglinide or metformin,
d) clopidogrel, optionally combined with acetylsalicylic acid,
e} a DPP4 inhibitor, or

f) a sulphonylurea.

According to a third aspect, there is provided a pharmaceutical composition



capsules, powders, suspensions or suppositories. According to a second
aspect, there is provided a pharmaceutical composition containing
telmisartan in conjunction with a) amlodipine or nifedipine, b)
epelerenone, c) rosiglitazone or pioglitazone or repaglinide or metformin,
d) clopidogrel, optionally combined with acetylsalicylic acid, e) a DPP4
inhibitor, or f) a sulphonylurea. Atégr%l'rng to a third aspect, there is
provided a pharmaceutical composition - 12a containing telmisartan in
conjunction with amlodipine or nifedipine to treat subjects whose systolic
es e exceeds a yalue of 130 m and dlastoll bloo
contaif i S0 SRUBBE SR B0 P RIS h PO Bt e pLDiocts
whoseesgstulie bip s pngstheraetivesubsianheconfsibsiammdsg witd dne diasiole
excipients and s bse gé%&ﬁd_‘g |ng them. The tablets may also

blood RIFRGL 6 &S ?%}y Excipients are inert diluents such

as mannitol, sorbitol, xylitol, saccharose, calcium carbonate, calcium
phosphate and lactose; dlsmtegdants such as croscarmellose sodium salt

Tabiet&a}ﬁuo%%%aﬁgnﬁ%&ﬁw@m@te drirneaihe ridivareptane’ s vitbatances
with osedinmarecientiatsdhyisaypely caimes <oy tebstiltedablets may

aiso cBIRAE éf%@v%r%'ngﬁg%ét@;ﬂaas oL ¥nMRBIefigonr, copolymers of
rrolidone with other v Iderlvat ve vidone)
+ in R AR GO BTG RS G SRR C3E el eaifRnate,
cabmmmwimmnduam@% such as magnesmm stearate, sodium
. disﬁ?@d%méﬁ%%@é%&rﬁ%ﬂ%f%@i%@yﬁ@ Qéi@Y@ébrEQB&\ﬁHéth?%ther

droxypro llulose rboxym cellulgse, cellulose acetate
sodl)(x{lx;lu g E aﬁc}/ poI ij crg%t%vu 8 % Starch g gly Ia{

hydroxypropylcellulose (low—substltuted) and maize starch;

» binders such as polyvinylpyrrolidone, copolymers of vinyipyrrolidone with other
vinyl derivatives (copovidone), hydroxypropylcellulose,
hydroxypropylmethyiceliulose, microcrystalline cellulose or starch;

« lubricants such as magnesium stearate, sodium stearyl fumarate and talc;

« agents for achieving delayed release such as hydroxypropylmethylceliulose,
carboxymethylceliulose, celluiose acetate phthalate and polyvinyl acetate; and

« pharmaceutically permitted colourings such as coloured iron oxides.
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pharmaceutically permitted colourings such as coloured iron oxides. -13-

Blocking aldosterone reduces the mortality and morbidity in patients with

pronounced weakness of the heart. If patients who are being treated with

ACE inhibitors, angiotensin receptor antagonists, diuretics or

beta-blockers for symptomatic weak heart and left ventricular failure

suffer a myocardial infarct, it can be shown that 5 additional treatment with

the selective aldosterone blocker epl@renone improves their chances of

survival and leads to a reduction in later hospital admissions (NEJM

348:1309-1321, 2003). The group of patients investigated also included
Blockipgpidistperieniedurpadbasnartaiiicand mmaraidit inefiepomistipronounced
weaki¥gairens Akt headiaadouts A Ratieots he !

! / .?E?iﬁﬁwibitors,
cardiovascular event was similar to that of'a 10 patient with left ventricular

angIotRARifrARBPASARERGRRIBEWAKAESS Of IrRitedreketifiss yarpivmnesic weak
heart SRASIEIRNANCING Fiscoveryrel- heridiabalicelect of the AndigtansiniL;

receptor blocker telmisartan disclosed here means that combining it with

additinablaimentvwid e etlestive R dpsipippedrinakpisrisenenctagroves their
chancBargesiaUy M@@éﬁwt@a&@iaﬁﬁéﬁxmﬁri%%ﬁma%aﬁﬁé%%oﬂe ESRY

case diabetic proteinuria or who are 15 suspected of being pre-diabetic.

3481349 ti<dodlRBindREFTOHR O BRlEE 1S ipiastiaetariadt sdnnludagtiahetic

patientéUaRotRe AVMEr G SURSIANIRRS IRINIIRAEAM SHorh SRICIRNANR &6 the heart, as
combined, e.g. one equivalent of 40-320 mg, preferably 80 or 160 mg of

for thigegrnda thR aliRNEN D EJiit0b Rt A diRyBacHg! eralatis Bieladaigaiof a
patieneRiRFeRENR MvRGERTFARLIY BdpH & eonsisis Rl MueARE 1BPIBLS HEQFt. If this is

treating 20 patients showing symptoms of both dyslipidaemia (e.g.

taken {8 aSHEERABNRE IS HERI SRt USRS thE iRRIRG AP angiotensin I

recepipbifiasior WikeatHpidioweRg RGeS AR SHRYBRIAHIOKith eplerenons
orvastatin in thfe@gsual dosage of 2.5-40 m,g,Xreferany 5,10, 15, g

in the %@?ﬁ&%ﬂ&?w RUPSAIRIAINREIJE g3 e@o%@'ﬁammgnw@%who

.are aleh@lgusiiag, epie¢aoeesanthatnr\asiaiis er G ERAstN- 518y 8a or who are

suspoBiSHAT I SRS IS (Sl 2 ecioyer Ol Hhe acove
pharmi29e piadi dlersiamvd 25-400maicrdrstied d¢0ve substances telmisartan and
eplerenone are combined, &.9. one equivalent of 40-320 mg, preferably 80 or 160 mg
of telmisartan and one equivalent of 20-200 mg, preferably 25 or 50 mg of
eplerenone. A preferred formulation consists of two-layer tablets. For treating
patients showing symptoms of both dyslipidaemia (e.g. hypertriglyceridaemia or
hypercholesterclaemia) the additional combination with a lipid lowering agents such
as simvastatin or atorvastatin in the usual dosage of 2.5-40 mg, preferably 5, 10, 15,
20, 25, 30, 35 or 40 mg is frequently a good idea. A corresponding formulation of
telmisartan, epi‘erenone and atorvastatin or simvastin may be prepared, for example,
in the form of a three-layer tablet. The active substance epierenone is used, in
particular, in micronised form with a Dg 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 vaiue, the product of a non-enzymatic
glycation of the haemoglobin B chain, is of exceptional importance. As its production
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00/33847). Metformin is a tried and tested antidiabetic agent which
achieves its main effect by 30 lowering the excessive glucose production
in the liver of a diabetic. In monitoring the treatment of diabetes mellitus
the HbAIc value, the product of a non-enzymatic glycation of the
haemoglobin B chain, is of exceptional importance. As its production -14-
depends essentially on the blood s_uggr_level and the life of the
erythrocytes, the HbAL c in the sense of a "blood sugar memory" reflects
the average blood sugar levels of the preceding 4-6 weeks. Diabetic

ients se HhA1l ¢ value is c nsisten ad ed b |nte ive
depenf Earan R ROt B e SLat e e A e e e tr e e
HbA1ahe mgmMIwmttﬁopmwgadmgmnsy trabetits th&:mmggmaibpﬂ sugar

ormin on,its ow, achlev verage | vem the bAl C
levels Sfi%}e Rrﬁc Slage&hc 8¥%1e oe§er oqi %ﬂieé%%ms re?g %on o] qu I?—|bA1
consis@nibluedt adisidicniriteatidadetiostes amwemhe desied targétnengds!

haem%é}agtgn‘r)l?{ th engagtée %Sja%get %n matﬁAll %e-[t ? ctg ditig r?%)vq %ﬁgtic

asures aren crease Y met or
microatgipe aihtha\istiosineit itasasmmamr&ygmaeeramagahmmﬁamtmraﬁﬁe

HbA ag%aa:ﬂé"%' Lo UI?PP A W %‘U? ote'm'%“ﬁ‘%ﬁ%%’&%&%ﬁ%ﬁki%bme

Increase t e mé N sens muscle and liver tissue, a ereb
value lewet méhm&erhﬂexmdaE#.:d@rewmstmakbeatarthgaﬁmraqommﬁtlaary%méﬁlé 2%

and pr(e?ergg\ﬁ;g L% /ng %ﬂgg%%g%d%ﬁﬁg@ﬂ% %’Q"ngc%% -gig?e needed

romo elease of insu pancreas), as Its
to mcreﬁeetﬁbebaﬁedtcm adiffersift.principle and thus favourably intensifies the
effect of these active substances. Formulations of a combination of
repaglinide and teimisartan contain, for example, one equivalent of 20 .
Withir0ths scopagf thefdiadigstizsitdasnsylrarsingbsbersidabig §8br 1 or 2

telmis3 ﬁ%@%ﬁ%@ R LOHMRIRRL QLARB2 GG, RERTRLARYBA L &%OdBQnt»al

elmlsartan com |nat|on of telmisartan and metformin is partlcu arl Yy

fo inCrﬁﬁtﬁbté@ﬁ%égéﬁ?ﬁ%’@fmélféﬁ@srﬁgslﬂ*\etla@@Hé%éﬁ@ﬁﬁeﬂﬁﬂﬁnﬁ[@mkéower the
biood AL HANINARCICT HRSFBRIEE M icularly suitable combination partner for

antidiabetics such as metformin or repaglinide {promoting the reiease of insulin from
the B-cells of the pancreas), as its effect is based on a different principle and thus
favourably intensifies the effect of these active substances. Formulations of a
combination of repaglinide and teimisartan contain, for example, one equivalent of
0.25 to 5 mg, preferably 0.25 to 2 mg, and most preferably 0.5 or 1 or 2 mg
repaglinide and one equivalent of 40-320 mg, preferably 80 or 160 mg of telmisartan.

A combination of teimisartan and metformin is particularly suitable 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 insulin
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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25 to an increase in body weight, and on the other hand teimisartan
reduces insulin 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 30
antihypertensive the additional prop"e?@es of which as an insulin sensitizer
interact favourably with a tried and tested antidiabetic such as metformin,

4in order to treat different aspects of the diseases type 2 diabetes, type 2
syn b‘?gbﬁa‘i{é{@é@? rRstskice. 251hs sarsmires mRAIiR HsisemesvahBydnee

add:ﬁwnetamdnm&wa‘.’ei@m%ﬂ\(@ynl%ﬁm @ﬂ@@@ﬂ@@%@%@?ﬁ@rﬂmﬂ%ﬁqﬁﬁq ¢ value
f’she o ddltliQB;Aég%lg r?(‘jp%{%éhe HbA1 c value of the order of 0.25

© ?58 9% R Y Shererably 8rsbmess predarplys ﬁé%ﬁev@de % can

be aamrrewmrmmmtomeﬁmmmmaumqtleém@@n@@t%@fc%t%%ﬁhe total

lobin c nstitutes a nS|bIe %)ontrlbutlon to the treatment of a typ

haen o S oy S ChTEAP MR B BT GeOr Blve Bdiabetic

but sammaiwme@u&mgdxawaﬁres:ﬁmmg Piadeies NG YhBaSEbOE N United

wern rais d b ressyre ust as effective as a treatment to lower
ooc':lg S(?JS ar VI% u% %%%Mipﬁéétﬁ?%m WpENE4BisRE Riged sessure is

just as@ﬂfeobadgs retieapatbyt tetinopatiyend albmaceyasriiastcomplications in

King

0 tlons Thus th sed combination of telmisartan and
type & met ormlnS QUGN AGREN ﬁ? %ﬁ?‘é’oﬁﬁ‘ﬂflﬁ?@éﬁ ¥ fiEPeRadY RoF @llgRacrovascular

compicatisntion bﬁmémpmmmneﬂsmw ehetesrbarandations oha
i tfor telmisartan contain, for example, on 15
ConS@%génga%ent eggbu ab iPee?erx% tB P BB G R PA e Rrious
conswmemmfdmaee mg, preferably 80 or 160 mg of telmisartan.
Metformin hydrochloride dissolves easily and can readily be formulated

with excipients such as binders and lubricants. A preferred formulation
Formphiines ﬁmpmm.mmmimahwr@mtm aoeBkibgfple, on

equiv%féfﬁtW?@bQ§Wﬁ‘?g‘?”ﬂ)%%%%ﬁ%éﬁ%’rjt%@ H?S Ir?g nzgncc? o ap 35'8;'&%|em of
40-320 myg, preferably 80 or 160 mg of telmisartan. Metformin hydrochloride
dissolves easily and can readily be formulated with excipients such as binders and
lubricants. A preferred formulation consists of two-ayer tablets. The combination of
the preferred quantities of active substance and excipient results in the following

compositions;

Table 1: Tablets containing 80 mg telmisartan

Telmisartan/Metformin

80/500 mg 80/850 mg
Metformin hydrochloride 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 teimisartan tablet matrix 345 mg 345 mg
(sorbitol and lubricant)
Total Tablet (at least) 1150 mg 1620 myg




Table 1: Tablets containing 80 mg telmisartan Telmisartan/Metformin
80/500 mg 80/850 mg Metformin hydrochloride 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 =16 Table 2: Tablets containing 160
mg of telmisartan Telmisartan/Metformin 160/500 mg 160/850 mg

tformin hydrochloride 643 mg_1094 mg (corresponding to 500 mg and
Tabl%/éeoqorﬂg?ézét%m'@éiﬁ%mg HiteBrsaAaubricants) at least 27 mg 46

mg Telmisartan SD-Granules 270 Mg 270 My Eorrespon ] U160 Moy
telmisartan) Excipients consisting of telmigartan ta'JB et m%? %gjdrr?\’a 690

' 7
l IX
mg—(sarbitaland lubricant) Total Tahlet (gt IdSYPYB808m g FHOFR/MS

Meﬁoﬁmﬁfﬁﬁﬁ@&ﬁé combination of repaglinjde and4@imigarfan codgaimdor
(correspandiig, 16 5AR BEAVAIEAP Srp Dstiermimyg, preferably 0.25 to 2 mg, and

Excipiggst(pirderallydliibocdntsy & ragsof repadlinide and eng gquivaleqs afy

Telmidéhar G mgrsieierably 80 or 160 mg of telmisarizpy, thg" 270 mg
(corresponding to 160 mg telmisartan)

Excipients consisting of telmisartan tablet matrix 680 mg 690 mg
(sorbitol and tubricant)

Total Tabtet (at least) 1630 mg 2100 mg

Formulations of a combination of repaglinide and telmisartan contain, for example,
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 repagtinide and one equivalent of 40-320 mg, preferably 80 or 160 mg of
telmisartan.
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Examples: Example 1: Telmisartan, losartan and irbesartan do not bind in
vitro to the PPARgamma ligand binding domain 5 Protein containing the
human PPARgamma-ligand binding domain (LBD) is prepared as a GST
fusion protein in E.coli and purified by affinity chromatography. To do this,
a DNA section which codes for the amino acids 205-505 of the human
PPARgammaz2 transcription factor (cf. Genbank entry U79012) is
subcloned via the 10 additionally infréduced restriction cutting sites BamH
I and Xho | into the expression vector pGEX-4T-1 (Amersham) and the
sequence of the section is monitored. The fusion protein is expressed in
EXamplgSE coli strain BL21(DE3) recommended for pGEX vectors after
induction with 0.2mM IPTG for 4 hours at 25C. The bacteria are pelleted
after the_induction and frozen in batches in PBS, pH 7.4. After opening up

Example d:5 FrlAus Basy ipsagiasornd) iehes st et Rinsbirugige to the

protein pmunfgqimﬁag;@aﬁ@'ﬁ[ag. Weidiharmacia). Elution is carried
out by the addition of 20mM reduced glutathione. The

GST-PPARgamma-LBD-protein fractions are desalinated using a HiTrap

Proteiflesaiiagipg unnHRhamriaRkgamh ing-Praieinseder datieis Idste mipepared
‘ﬁ i a 20 standard r%ss%y Protein Cé]talnl g\the human RXRaI ha
a5 2 GEAnUURRIRTG BRAn- RIS BHIPRRR he L oG ReIHR M in
To dokite) I@Mﬂtﬁé@%hwﬁfhﬁtyd&ég fategs aphyioTacis thisasDbl AfsRetifiman
which cqdes for th mjno ac 20-461 of the hum 5 RXRalpha
PPARBARAA SR (o BElBAe ARy RI B0B007 LAk S RS0 via the
additl@ﬂ@!@ﬂﬁ@@&i&:éﬁﬂ@édmﬂﬁmMm&g@m@mml@ndcmlﬂg ipitesHBasbrbssion
to the e S|on ctor ET280 va and the se uen
vecto D T AT B D AT ool DB LB Al e The
fusiorspmte&ug HﬁE@&smmmﬁd@ﬂﬁQﬂr@EBu@G(@Eafh@dodimﬁaﬂamtfmr pGEX
M IPTG,for 4 0 Th bacteri e ted after.the
vectoresxg Sldnd %anf B@ ﬁ e5| %th?ai% (9 dllﬁ gac%ena are
pelleted after the induction and frozen in batches in PBS, pH 7.4. After opening up in
a French Press, the dissolved GST-PPARgamma-LBD-fusion protein is purified using
a GSTrap column (Pharmacia). Elution is carried out by the addition of 20mM
reduced glutathione.
The GST-PPARgamma-LBD-protein fractions are desalinated using a HiTrap
desalting 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 £.coli 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 £.coli strain BL21(DE3)
recommended for pET vectors after induction with 0.2mM IPTG for 4 hours at 25°C.
The bacteria are pelieted 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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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 -18- 500 mM imidazole step.
The His-RXRalpha -LBD protein fractions are desalinated using a HiTrap
desalting column (Pharmacia) and the protein concentration is
determined using a standard assay. S%a) AlphaScreen Alpha Screen
assays were first described in UIIm'ah EF et al, Proc Natl Acad Sci USA
(1994) 91:5426-5430. The measurements carried out within the scope of

this Example were carried o escri by Glickman JF etal., J .
500 TR SRR P00 B ORa a6 BRI BRL AE B ssr dRsplgated
using BHifal08sydiivadolmM IRhBfTadld) dndweep26:i0. ¢ HdBbtatdnMs

G,STéPPARga ma-LBD fusion protein, 15nM biotinylated LXXLL peptide
deterrafr{ﬁ E5t48t8r ?E ﬁég%nding to the peptide disclosed on page 218

of Mukherjee R et al., J Steroid Biochem Mol Biol (2002) 81:217-225 with

n additional N-terminal cysteine), and in each case 10pg/ml of anti-

a) A“% -5%%8ptor beads or streptavidine-donor beads (Applied Biosystems)

e 15 incubated in | e qf.12. in thepr n f differ, .
AphaZS S ISHe a2 B8 JOUMES h AR ER ERnerd KElPd sci
USA mﬁﬂm)ramﬁeuﬁhé{ﬁ{hlWwae@nemmi@ﬁfmem@!a&wtm thesegpk af this
Exam@g@vﬂ&géﬂl{%gﬁ %%ecgegér 8dt@:’ & anffﬁté‘?leﬁ'.\,'sﬁéigﬁ%l %creen

. easurement IS aone using a rFac TO"I’TTTTEHSUng device. 2
(200 2Aeashbta nesiglitay dndfarcn M2 SpWiieses NSBHBIP2mEBad!, 1mM

pTT, 5995REE208 3028 64mt L Re AR RoBARA7 8415 ARBAW ARin, 15nM
biotinylated LXXLL peptide of the cofactor CBP {corresponding to the peptide -
disclosed on page 218 of Mukherjee R et al., J Steroid Biochem Mol Biol (2002)
81:217-225 with an additional N-terminal cysteine), and in each case 10ug/mi of anti-
GST-acceptor beads or streptavidine-donor beads (Applied Biosystems) are
incubated in a total volume of 12.5ul in the presence of different concentrations of a
test substance (in DMSO) for 4 hours at ambient temperature. The final DMSO
concentration in the assay is 1% {(v/v). A 1% DMSO solution is used as the
background control (NSB). The measurement is done using a Packard fusion

measuring device.

teimisartan 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 1 43233 1083
3.00E-06 720 35 | 52681 3771
1.00E-05 847 82 | 56366 4303
5.00E-05 | 1111 135
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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 1111 135
-19- Unlike rosiglitazone, a PPARgamma-agonist known from the
literature with binding in the LBD, the use of increasing concentrations of
telmisartan, losartan and irbesartan (concentrations of up to 50pM) does
not result in any direct activation ofmths 5 PPARgamma-LBD and hence in
any significant recruiting of the LXXLL peptide. b) SPA Assay A
description of the SPA assay format can be found in Mukheriee R et al., J
Steroid Biochem Mol Biol (2002) 81:217-225. The assay buffer consists
of 20mM Tris pH 7.5, 10 25mM KCI, 10mM DTT and 0.2% Triton X-100.

UnlikessigliGBT-RPARGhparBB-Agpoms proatein, B@n i &idRxRalphish LBRiing in

ti-GST-anti 60 m Ph i .25 tein A SPA
e LSS R0 ARSI BRI e RSt B o
(conceodigliezoné wpddribbtedoesimdiutent iof dny wstcbalostataenfof fhbours
t in.ai lume of .15 10 f,unlabelled,.
R R R e i s S
radioactive rosiglitazone, and the solvent used, e.g. DMSQO, is added as

b) SP %%@(imum value (Bmax) instead of a test substance. After the
incubation the test preparations are centrifuged for 5 minutes at 2000 rpm

i a: et inar rif ' Rackar -
o e ol R 0 R

Biochem Moy Bp) (188843 D282 1The asprydniffen scomistsaf 208V Tris pH 7.5,
25mM KCI, 10mM DTT and 0.2% Triton X-100. 30nM GST-PPARgamma-LBD fusion

protein, 30nM His-RXRalpha-LBD, anti-GST-antibody (1:600, Amersham
Pharmacia), 0.25mg protein A SPA PVT antibody-binding beads {Amersham
Pharmacia), 30nM °H-labelled rosiglitazone are incubated with dilutions of the test
substance for 5 hours at room temperature in a total volume of 100u1.

10uM 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 9 217 9 217 9

Bmax 911 15 911 15 911 15
1.00E-07 837 49 913 54 815 43
3.00E-07 802 28 810 49 835 11
1.00E-06 818 27 815 51 901 10
3.00£-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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1.00E-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 -20- In contrast to direct
PPARgamma-agonists which bind to the PPARgamma-LBD, no
concentration-dependent displacement of the radioactive rosiglitazone
from the binding pocket takes plac"e2(=R/én in the presence of very large
excesses of 5 telmisartan, losartan or irbesartan. ¢) NMR investigations
In contrast to a direct PPARgamma ligand, e.g. rosiglitazone, no
interaction of the test substance with amino acids in the binding pocket

In corblees platteeduRFRRgalOrmsagerdstentrdttheid b TROSYAThRatHM®-OBD, no

the PPARgamma-LBD in the prese of the test substance telmisartan.
conea gt RO ST B DGR G B CRan Raok i e Ae S Les e the
bindinyesenes tfidbe pstsubstancesapricstheabfersy tirgdigandssexasfiple
tel .2:&(9 aratir%)n of a stably transformed PPARgamma reporter cell line 15
MISRIEIA'SR2HEN WhiERTE: c%aé‘for amino acids 205-505 of the human
PPARgammaz2 transcription factor (corresponding to nucleotides

c :I%ml/gg %fﬁ%;enbank sequence U79012) is incorporated into the Multiple
) oning Site of the vector pFA-CMV (Stratagene) via additionally

In cer.\ﬂtégg%%doﬁ?é:‘&iﬁ?ﬁlgﬁgmgngtﬁﬁaﬁ%s; i'dﬁ?%ﬂ@%%'e%%é'?ﬁtéﬁgcuon of the

sequence Is veri e resultifng
test spbalanvR/ P PARIGanatid2-1rBDe dcoddis dNpreekehidlvesf thece during the

ARgR LBD i ingr framsefay nindi
meas cE)maln. mﬁﬁ%nc@] m%}ir%%%%% es(%or a neo%n%%ﬁ@éé?a@r@tes E}ﬂég%gﬁsence
of thelitRs Grubsken (atela s Blae1 fl kecommims g tisdobithethénplasrioskprhave the

same position in the presence of the test substances as in the absence of a ligand.

Example 2: Preparation of a stably transformed PPARgamma reporter cell line

A DNA section which codes for amino acids 205-505 of the human PPARgamma?2
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 11l
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 neomyecin resistance.

The ceil line CHO-K1 (ATCC CCL-61) is cotransfected with the plasmids pFA-
CMV/hPPARgammaz2-LBD and pFR-Luc {Stratagene). pFR-Luc codes for the
luciferase gene under the control of a five-times repeated yeast Gai4 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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25 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 30 serum)
in the presence of 0.5 mg/ml G-418. After six days' cultivation the cells are
passaged and kept in culture for andther 10 days. The resulting
neomycin -resistant colonies are picked out under the microscope and
Cuitur erred | to 9dpowell dclzseqqrsn%nd rezelob g!&uerg g%usitransforme (:eIId
ﬁ areds 5‘?@5 rrﬁﬁ?he plasrﬁ@s containg % @ cl'gr?eC a%e
thererﬂﬂ(,e]gﬁ etofenticH @yrd kepl iattheveuittrenmedpinm Freadlliaescsatiem.
examined for the inducibility of the luciferase gene using a 5 PPARgamma
agonist, e.g. rosiglitazone, and react with an increased luciferase signal
The ctll dtivasilatio exathe & oA Ryaimhacddidgist. the Emﬁ@rraiee?,gé'mmww

PPAR@%%% %%r?rgga sarta tl'r\(gﬁ‘??ﬁ,f %ﬁg%};@ ﬁ Cfrk'ﬁ%% TE: ef rase

|né |ve e transform clone xam
signakeesiiu uin 98y Wbel ik tFiiBgeu disaegpmsd. density of 3x104
cells/200p1/well and cultivated 15 overnight in Ham's F-12 medium with
10% foetal calf serum and 0.5mg/ml G-418. After 24 hours the medium is
changed for one without any added G-418. The test substances are
brought to 100 times the desired concentration with a suitable solvent,
Examglg. DVMTenisardioidegarBovantihd aradian prdbeteniRABakrooaat
plate. Tise¢Kelaenevigbd, e.g. DMSO, is used as the background control in
the 20 same concentration. 24 hours after the addition of the substance

The CPRSKASIBRIANSAIR AIPFRAa aRd Higorls ETSn\é’arsh‘éfi RiGe Eﬁ’g@ 1288k ged

washing buffer (25mM Tricine, 16.3mM MgSO4, ). After t
in 96w&§ﬁiﬁg@@é§§)§r@®b¢@m&$ﬁ|ﬁgﬂmﬁé¥ w&%@@émaﬁ*ﬁr@@i@éﬂé\y@ihégéycwtm@red

overn ﬁ]ﬁli-Hr?\'@eF Q5mMARRT Qith-2MAaT BE 46:3MMMBSEMg hdaM1 8.

After 24 hours the medium is changed for one without any added G-418.

The test substances are brought to 100 times the desired concentration with a
suitable solvent, e.g. DMSO, and diluted 1:100 with the medium placed in the cell
culture plate. The solvent used, e.g. DMSQO, is used as the background control in the
same concentration.

24 hours after the addition of the substance the supernatants are discarded and the
cells are washed twice with 150pl washing buffer (25mM Tricine, 16.3mM MgSQ,,
pH7.8). After the washing steps 50pl of washing buffer with 150t of Juciferase assay
buffer (25mM Tricine, 0.5mM EDTA, 0.54mM NaTPP, 16.3mM MgSO., 1.2mM ATP,
0.05mM luciferine, 56.8mM 2-mercaptoethanal, 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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25 0.05mM luciferine, 56.8mM 2-mercaptoethanol, 0.1 % Trition X-1 00,

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. -22- telmisartan

irbesartan losartan rosiglitazone co_n% M MW SD MW SD MW SD MW

SD NSB 466 188 466 188 466 188 741 141 1.00E-08 2761 178

3.00E-08 8256 708 1.00E-07 35265 2947 3.00E-07 760 255 491 70 874

475 86859 6139 1.00E-P6 2859 455 657 65 589 70 106252 30018 |

3.00E-06 PATUEHHD 1028 FRLEEHAR 1432321958FR™ 00E-68YEEHZoNe
conZ@53 329886 709363 [150988\24245513.0EIA85879G R0S5 221138 SD

27T 585 T.00E-04 29600 6936 2P 1668 The angiotensin Il
ﬁéﬁ)t raﬁ%@onisﬂ%ﬁn sarta%géringsiﬁé; ta%% iculat potent &2 141
1.00&etiatjon of the PPARgamma pathway in the PPARgammalrep@rtéricell 178
3 polingg Activation by other iangiotensin Il receptor antagonists pucly agg 708

sartan and 5 irbesartan takes place only at higher test congentrations
1'00%‘?;'[0 a lesser extent. Example 4: Experiments with 3T3-L a% %é tes 2947

B

3.00&rdPC12WR6Cells 3a35L1 moudsH preadifibcytesSadfe cultiVated iBTBIEM 6132
e o) v Lo o cove
300&9%11 Iﬁ%éﬁ rceaéég aeeméng onta\&d‘fo pe%?@illin / agée t60 f l#n '?'Fm%OM
1. 008 fEFentidtRivof adidstytes B2induced2E days @fter céb3onflidid®by24245
3.008dgi0g & ghitigrentigfing solgtionaThigseptaings71 585
1.00E-04 29600 6936 | 11322 1668

The angiotensin ll receptor antagonist telmisartan brings about a particularly potent
activation of the PPARgamma pathway in the PPARgamma reporter cell line.
Activation by other angiotensin H 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 celis

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

Tumol/L of dexamethasone,

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

1.67umol/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 ymol/L of insulin or 10% FBS and 1.67 pmol/L
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llamol/L of dexamethasone, 15 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 20 DMEM
containing 10% FBS and 1.67 pmol/L of insulin or 10% FBS and 1.67
pmol/L -23- insulin and telmisartan. Then the cells are stimulated for
another 48 hours before finally belnﬁ%nalysed (day 4). Lipid
accumulation in 3T3-L1 adipocytes 5 Cells are washed with PBS and fixed

7% fo maﬁj %ﬁ solytion for 2 |nut After fixin Ele cel
nsuidand EIhae P AR S 856 G b arore
fnan@w@a@éwmam(w_dlluted 3:2 with water. After washing, the cells

are examined under a light microscope. 10pmol/L of telmisartan bring

about an increased accumulation of lipids which is 10 made visible by
Lipid incrgasgdigiaimngreHhQilfRedy:sThe differentiation of 3T3-L1
adipocytes is also promoted by telmisartan. Stimulation of the aP2
Cells expressibedmERFB Scalis R4 igithatich /féViersedidetsetiptiohstiod for 2

minu LSO gene paresTan aic PR, 15 SRR ABLTNNG i o

sequence ction system or rea t|me P escr
0. S%Btabéteslﬁtlomgg@;ib%ﬁamm Thprepdogendutsdohitol iisedkter.tAdiesayashing,

the caiBg, R x% %ﬁ%ﬁ%@%‘] ?%@9}9 % 18S rRNA and hypoxanthine

guanine phosphoribosyl tr sferase( The induction observed is
10pnwé/;be@id@hmmattm\dum@atvaﬂba@fﬁenem@amsem!az@ammus ofich is

r | i e
madd O T & e A e ey
adiposytepasista, Rusnetsdrayéalof@pmol/L of the PPARgamma Iigand

pioglitazone

Stimulation of the aP2 expression in 3T3-L.1 celis

RNA isolation, reverse transcription and gquantification of gene expression are carried
out using an AB! 7000 sequence detection system for real time PCR (described in
Janke et al, Diabetes 51:1699-707, 2002). The endogenous control used for the real
time PCR consists of the household genes 18S rRNA and hypoxanthine guanine
phosphoribosyl transferase (hprt).

The induction observed is dependent on the concentration of telmisartan used.
10umol/L of telmisartan 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).

Transcription Reporler 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 Kintscher et al, Circ
Res. 91:235-44, 2002. 3T3-L.1 adipocytes (day 4) or PC12W cells are transfected
with Lipofectamine 2000 (invitrogen) in the presence of 1ug (for 3T3-L1 cells) or
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stimulates aP2 expression by a factor of 4.51 (p<0.01). 25 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 Kintscher et
at, Circ 30 Res. 91:e35-44, 2002. 3F3-L1 adipocytes (day 4) or PC12W
cells are transfected with Lipofectamine 2000 (Invitrogen) in the presence

1 for 3T3-L1 cells) or -24- 50ng (for PC12W cells) of a reporter
500 S At R A A RS Bl LB ARIE BTG of
expreadreniisctasesitaraseORepofteranipl ettiorndhRaenoiet OMnsrstisSraThe
fusion of 3xAcyl-CoA oxidase PP esponse, t (PPRE) with
ropOrf U P PP AR A SR Db RES R GE st
(PPRHE$edthoTrekpiiac:tosthEhe PlorsRigsarinEl dnydE(Be ieh alxBiestiem vectors
Biophys R om 224: 431-437, 1996 and Joseph et al, J Biol Che
used SEHERRIR B QAo 55 CHHE OIS Pabaiel L0 Jacg Res
Com #36! pesid pRISEVRA (Pioseedeg! #AfteBiohQursrth2 rdan3fedtiqr srédons,
-~~~ isreplaced by DMEM with 10% EBS which.. additionally contains, .
2002 ] e R D i o DA TG et Fomese)
After Measty ¢deaften tionmsnEtatmiontpfRERbY Bliitidytatwittd G@8olhich
...telmisartan leads to.the induction, of the transcription vty of . .
At R A oy A S o1 B o O e S el rasg acthviy
is metactrdiBhe2 24 byudrOpmol/L pioglitazone. 15 PC12W cells are
AT,-receptor-deficient. PPARgamma 2 and its heterodimeric partner

RXRalpha are overexpressed in PC12W cells and the PPARgamma-
Treatohepe nd @TixrahsadiptontEsmddsitednialthéshraseries matlabsehednafuction of

the tr%%}&gang‘?l%ﬁe{%@)%BR&%%?&%@%E&&%%F@&%%” t@@@is orapa red

gamma, no 20 regulati gamma activity'ls measure

‘with indtetiambyredestexofBritaiks 1 by 10umol/L pioglitazone.

PC12W cells are AT, -receptor-deficient. PPARgamma 2 and its heterodimeric
partner RXRalpha are overexpressed in PC12W cells and the PPARgamma-
dependent transcription is measured in the presence and absence of 10umol/L.
telmisartan or pioglitazone. As PC12W cells do not express PPARgamma, no
regulation of the PPARgamma activity is measured in the absence of exogenous
PPARgammaZ2 / RXRalpha. After overexpression of the PPARgamma 2 / RXRalpha
heterodimer, however, telmisartan also induces the PPARgamma activity by a factor
of 1.91£0.4 (p<0.05) in the AT-receptor-deficient PC12W celis. 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 ATy-receptor.

The data also show that telmisartan concentrations which are necessary in order to
stimulate the PPARgamma activity can be achieved in the blood piasma 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.



PPARgamma?2 / RXRalpha. After overexpression of the PPARgamma 2 /
RXRalpha heterodimer, however, telmisartan also induces the
PPARgamma activity by a factor of 1.90.4 (p<0.05) in the
AT,-receptor-deficient PC12W cells. By comparison, pioglitazone induces
PPARgamma activity by a factor of 4.21.4 (p<0.01). This 25 demonstrates
that the activation of the PPARgamm act|V|ty by telmisartan takes place
independently of the blocking of the%\ -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 30
being treated with telmisartan for high blood pressure. This means that
high blood pressure treatment with telmisartan is also additionally able to
Examipiptavebnauliplsendifoitynuhtérizas a positive effect on the blood sugar
level. -25- Example 5: Examples of formulations Tablet 1 5 Tablets having

Tablefn? following composition are obtained by direct compression of the
Tabl F |sarta§‘ rcjdk msalt with ex plegts a?ﬂ m S earate fih
L TR o A P oSl L R ITRE B AIERrhot Ligession of the

tefmi%ﬁé?@tamn%aﬁewmbﬁ%iéo@ @f&ﬁ@ﬁf@ﬁﬁ@sﬁ@@ﬁﬁt@ah 5.000
magnesium stearate 3.750 total 250.000 15 Tablet 2 Tablets having the
Ingred@dioiwing composition are obtained by directrggmpression of the

——telmisartan sodium salt with excipients and magnesium stearate: 20

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 following 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. Tablets with



Ingredients: mg telmisartan sodium salt 83.417 sorbitol 384.083
polyvidone K25 25.000 25 magnesium stearate 7.500 total 500.000
Tablet 3 Hydrochlorothiazide, telmisartan sodium salt, sorbitol and red iron
oxide are mixed in 30 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 rpig ure. 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. Tablets with -26-
the following composition are obtained, the quantity of telmisartan sodium
the follgwying ariresiticsnereiablainetrdpsninnbbiodd Wiriraytan sodigosalt
contaiited acishof tebnisadaasngianignbrgitetiet,of Binmispaamedaiwn salof
telmisa éhl_? 13.903 hydrochlorothiazide 12.500 2.083 sorbitol 494.483 82.414
re(jalron oxide 0.600 0.100 magnesium stearate 9.000 1.500 total
600.000.100.000_5 The telmisartan.sodium salts_of the tablets of the

Ingrethiegd batches dissolves in 900 ml of {0.1 Mgtiabpdtate huffer, pPL7.5, at &

e™

teimis%ﬁ@gggiﬁs%ﬁtﬁ(s 1.8 % and 100{1.0 %Ssrgﬁo/ec_tive Iy aft_%égﬁ

minutes:stirring (75 rpm).-Thehydroghtorothiazide-dissgives-in—900-mt-of

hydrog Omfrma?k%n rpm) after 30 minutes at a rafedBo 6.3 %, 72388 o

sorbifol 494.483 82.414
red iron oxide 0.600 0.100
magnesium stearate 9.000 1.500
total 600.000 100.000

The telmisartan sodium salts of the fablets of the three batches dissolves in 900 mi of
0.1 M phosphate buffer, pH 7.5, atarate of 82 £ 1.5 %, 96 + 1.8 % and 100 + 1.0 %,
respectively, after 30 minutes stirring (75 rpm). The hydrochlorothiazide dissolves in
800 ml of 0.1 M HCI (100 rpm) after 30 minutes atarate of 68+ 6.3 %, 72221 %
and 78 = 1.8 %, respectively.



10 and 78 1.8 %, respectively. -27- Patent Claims: 1 Use of angiotensin Il
receptor antagonist telmisartan or one of the salts thereof for preparing a
pharmaceutical composition for treating people in whom type 2 diabetes
mellitus has been diagnosed or who are suspected of prediabetes, for
preventing diabetes or for treating .. pyetabolic syndrome and insulin
gsﬁﬁgce in patients with normal blood pressure. 2. Use according to

'Waracterised in that in the subjects to be treated the fasting
blctj)d sugar level exce ﬁ ) 12?oraq8 glucose r dl of Iasma

‘ accordln ogc?g?rrﬁsn FACEENSE rpt%mtS the g8 jerc]:tcs)rtgrbe OlJea &q fts

théﬁa&mfgmmmgag Eepblasidd: tRéahtpgipostieopdodleiaspepe in

Use acc rdin t claim 1, characteris d in.that in the ts obe
DR Re ARG R AE RE e I ANARE P UPIRE 1000

plasmpastatbabpredidtaiass afterralent r@cgaﬁe;bmoséomrlreatmg pty
SRR S55ASRRAng AR SOBIRC RrSERIRAGHD (B SUPISSE:

freals sugar lev Lcoge per d
plasessigemeasured 2 hours after taking 75 g of glucose on an empty

stomach. 6. Use according to claim 1, characterised in that in the subjects
. to Heetm@mwoﬂﬁneﬁelmnaigﬂweﬁdés thaldedbd 50eptd .17 hese

H%Fﬂ@g ﬁvg% ess fnéyl% %%%%%I%@Jﬁgiqaeﬁ?gﬁ n?ggqjaorfd

Iesﬁahm‘aSO mg per dl of plasma in men. 8. Use according to claims 6 and

7, characterised in that in the subjects to
Use according to claim 1, characterised in that in the subjects to be

treated the fasting blood sugar level is 110-125 mg glucose per di of

plasma.

Use according to claim 1, characterised in that in the subjects to be
treated a blood sugar level of more than 200 mg of glucose per d! of
plasma is measured 2 hours after taking 75 g of glucose on an empty

stomach.

Use according to claim 1, characterised in that in the subjects to be
treated a blood sugar level of 140-200 mg of giucose per di of plasma is

measured 2 hours after taking 75 g of giucose on an empty stomach.

Use according to claim 1, characterised in that in the subjects to be

treated the blood level for triglycerides exceeds 150 mg/di.

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 dl of plasma in men.

Use according to claims 6 and 7, characterised in that in the subjects to
be treated the fasting blood sugar level exceeds 110 mg glucose per di

of plasma.



10.

11.

12.

13.

14.

be treated the fasting blood sugar level exceeds 110 mg glucose per dl of
plasma. -28- 9. Use according to claims 1-8, characterised in that in the
subjects to be treated the ratio of waist measurement to hip measurement
in women exceeds a value of 0.8 in women and a value of 1 in men. 10.
Use according to claim 1, characterised in that the angiotensin Il receptor
antagonist has the property of activdfing the expression of a stably
transfected luciferase gene after the addition of a stably transformed
PPARgamma reporter cell line to the culture medium, without binding in
vitro to the PPARgamma ligand binding domain. 11. Use according to

cldig @g,c_@rréirm:t@rc_éeiﬂﬁa thét ehaeatiriiendimiihatiptos suigmnite bces
NS AN ANGHNELIBMIOIQ g 19N mpmgergma AR
PPARgamma receptor while the angiotensin Il receptor antagonist leads
teHrepitfuatieiust aflldraraveraemnandvihealitestdddednenthe culture
medium of a stably transformed cell line which expresses a fusion protein

PR i86RYTEMAAiGEIT dindhrjariainabinital theangipierganimaceptor
EMSGERIIMERCIRE RREJERYBRSERAKNPING SIFING Rrneaia Raly
contains a luciferase gene under the control of a five-times repeated

yeansfesied birlistgsaiecns. aiey the aeriipn damtabirsrasienaadin
thatahe foRmel a8 8B te harpasRUbGR] RO MBARI NVER NS KA R

mg telmisartan. 13. Use according to claim 1, characterised in that the
Agotenem MHARgRBIMEiggaRRIndishinngiMith a diuretic. 14. Use

according to claim 13, characterised in that the formulation of the

PHRFASERIRIBE OHRIBL N HBGIR E8H MGoha@ngistedsiby tharasRtor
2taborraseacesticshponpgsiingifgIAIHRDSIRESRItATYIBiAGMGNCction

Vc\:ilg?nain of a human PPARgamma receptor while the angiotensin |l receptor
antagonist leads to the induction of a luciferase activity when it is added to
the cuiture medium of a stably transformed cell 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 Gald binding site.

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 Il receptor
antagonist is combined with a diuretic.

Use according to claim 13, characterised in that the formulation of the

pharmaceutical composition contains 10-50 mg of HCTZ or chlorthalidon



15.

186.

a) amlodipine or nifedipine, b) eplerenone, c) rosiglitazone or pioglitazone
or repaglinide or metformin, d) clopidogrel, optionally combined with
acetylsalicylic acid, e) a DPP4 inhibitor, or f) a sulphonylurea. 16.
Pharmaceutical composition containing telmisartan in conjunction with
amlodipine or nifedipine to treat subjects whose systolic blood pressure
exceeds a value of 130 mm Hg and4fé diastolic blood pressure exceeds
a value of 80 mm Hg.

Pharmaceutical composition containing telmisartan in conjunction with
a) amlodipine or nifedipine,
b). eplerenone,
¢) rosiglitazone or pioglitazone or repaglinide or metformin,
d) clopidogrel, optionally combined with acetylsalicylic acid,
e) é DPP4 inhibitor, or
f) a sulphonylurea.

Pharmaceutical composition containing telmisartan in conjunction with
amlodipine or nifedipine to treat subjects whose systolic blood pressure
exceeds a value of 130 mm Hg and the diastolic blood pressure exceeds a

value of 80 mm Hg.



