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New nedi cal use of 3-(2,2,2-trinethyl hydrazi ni unn)

propi onate salts Technical Field The present invention
WO edoanesse o use of 3-(2, 2, 2-trl net hyl hydr azi ni BER/EP2008/066712

propi onate hydrogen fumarate, and

3-(2,2,2-trimethyl hydrazi ni um propi onate di hydrogen

phosphate in the treatnent of ischem c heart disease.
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heart attack may be severe enough to cause death or it may be silent. As many
as one out of every five people have only mild symptoms or none at all, and the
heart attack may only be discovered by routine electrocardiography done some
time later.

A heart attack (myocardial infarction) is usually caused by a blood clot that blocks
an artery of the heart. The artery has often already been narrowed by fatty
deposits on its walls. These deposits can tear or break open, reducing the flow of
blood and releasing substances that make the platelets of the blood sticky and
more likely to form clots. Sometimes a clot forms inside the heart itself, then
breaks away and gets stuck in an artery that feeds the heart. A spasm in one of
these arteries causes the blood flow to stop.

3- (2,2,2-Trimethylhydrazinium) propionate dihydrate is known as compound with
cardioprotective properties (this substance being known under its International
Nonproprietary Name of Meldonium dihydrate). 3- (2,2,2-Trimethylhydrazinium)
propionate is disclosed in US 4481218 (INST ORGANICHESKOGO SINTEZA)
06.11.1984
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nore likely to formclots. Sonetinmes a clot forns
i nside the heart itself, then breaks away and gets

W@ Mek7i5es an artery that feeds?the heart. A spRGHEPIV08/066712
one of these arteries causes the blood flow to stop.
3- (2, 2,2-Thmet hyl hydrazi ni um) propionate di hydrate is
known as conpound wi th cardi oprotective properties
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KOSHELSKAYA O A., VRUBLEVSKY A. V.
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Imtation o arnitine bios esis rate

tranS}ﬁdthit Ralithitny - thhaugh f mitbgheedrih membranes SIMKHOVICH B.Z,
SHUTENKO Z.\V., MEIRENA D.V.,, KHAGI K.B., MEZHAPUKE R.J.,
MOLODCHINA T.N., KALVINS I.J., LUKEVICS E. 3-(2,2,2,-Trimethylhydrazinium)
propionate (THP) — a novel gamma-butyrobetaine hydroxylase inhibitor with
cardioprotective properties. Biochemical Pharmacology. 1988, vol.37, p.195-202.,
KIRIMOTO T., ASAKA N., NAKANO M., TAJIMA K., MIYAKE H., MATSUURA N..
Beneficial effects of MET-88, a y-butyrobetaine hydroxylase inhibitor in rats with
heart failure following myocardial infarction. European Journal of Pharmacology.
2000, vol.395, no.3, p.217-224.

WO 00/003063 A (SIGMA TAU IND FARMACEUTI) 02.06.2000 patent disclosed
use of L-carnitine acid fumarate and its alkanoyl derivatives to prepare a
composition suitable for reducing, in a broad range of users and/or patients, the
risk of onset of organ ischemia, and for preventing and/or therapeutically treating
it, particularly as affecting the cardiocirculatory apparatus. L-carnitine and

Meldonium dihydrate are structurally very similar. However, the pharmacolgical
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transport limtation through m tochondria nmenbranes

SI MKHOVI CH B. Z., SHUTENKO Z.V., MEIRENA D.V., KHAG
WOQBY/V7TINEZHAPUKE R J., MOLODCHINA T.N. , KALVI MSI/EP08/066712

LUKEVICS E. 3-(2, 2, 2, - Thnet hyl hydr azi ni un) propi onate

(THP) - a novel ganma- butyrobetai ne hydroxyl ase

inhibitor with cardi oprot ective properties.
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therapeutically effect than Meldonium dihydrate.

Best Mode for Carrying Out the Invention

The following examples further illustrate the invention.

Anti- ischemic activity

Experiments were conducted on adult male Wistar rats with initial weight of 300-
350g. During the experiment, the animals were kept in Standard crates in groups
of 8. The feed was a standardized diet R70 (LABFOR, Lactamin AB, Sweden).
The room temperature was kept at 21-23°C, relative humidity at 65+10%, 12 hour
light/darkness cycle.

The experimental procedures were carried out in accordance with the guidelines
of the European Community and local laws and policies and were approved by
Latvian Animal Protection Ethical Committee, the Food and Veterinary Service.
Experiment 1

Myocardial infarction in vivo

Rats weighing approximately 300 g were randomly divided into 4 groups of 8
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treatnment of Ischemc Heart Di sease. To our surprise,
by usi ng Mel doni um hydrogen funmarate in nyocardi al
WO pdoaoztsRon and/ or ischenja trdatnent it ShowsPCT/EP2008/066712
unexpected effect, and was nore effective as Mel doni um
di hydrate in vivo nyocardial infarction nodel. The
hydr ogen fumarate and di hydrogen phosphate salts of
| doni u at_is pharmaceuyti ccept ﬂ1b| e salt
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~ male Wstar rats with initial weight o .
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synglyie) WaS. o BBRR M 1 e R SOIE st il aery and
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Veterinary Service. Experinment 1 Myocardial infarction

artefyh Garooamtay weisgneagregpising Aatirgsaodl pweletsctor (HSE) and
o PP AR Aoty BhEHs o, Por o e The

Occlusrowas perfoafaet Wwydohft ot tiarelek demiugm adplagtic aite. by

At trﬁg)lé%g'ofttrr]mg 1t2hC|) rrnoiln&t%or<am%)/elrgfsl;’1sion, After reperfusion hearts were excised
and retrogradely perfused via aorta at a constant pressure of 50 mm Hg, with
oxygenated Krebs-Henseleit buffer ( content in mmol/L: NaCl 118, Ca Clz 2.52,
MgCl> 1.64, NaHCOs3 24.88, KH2PO4 1.18, glucose 10.0, EDTA 0.05) pH 7.3-7.5
at 37°C. Then after 10 min the left anterior descending coronary artery was
relegated and the risk zone was delineated with 4 mL of 0.1% methylene blue
solution in Krebs-Henseleit buffer infused via the aorta root. Hearts were
sectioned transversely from the apex to the base of 2 mm thickness and
incubated in 1 % triphenyl-tetrazolium chloride in phosphate buffer (pH 7.4, 37°C)
for 10 minutes to stain viable tissue red and necrotic tissue white. Afterward, the
right ventricle was cut off and photos of the left-ventricle slices were made with a
Minolta 7D photo camera. Computerized planemetric analysis of photographs was
performed using Image-Pro Plus 4.5.1 software to determine the area at risk (AR)
and area of necrosis (AN) expressed as percentage of the left ventricle (LV).
Obtained values were then used to calculate the infarct size (IS) as percentage of

risk area according to formula:

5% =2 100
AR
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