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e.g., from about 5 to about 20 mg of the ACE-inhibitor lisinopril.
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Compdsi-tiam containing (a) Le-carnitine, an acyl

L~carnitine, or a pharmacologically asgeptable salt thereof
{n combination with (b) an ACE-inhibitor axe ussful tox

5 treating caxdiovascular digorders. Oxally, parenterally,
ractally or transdermally administrable pharpaceutical
coppositions in unit dosage forms contain fram about 0.5 to
about 2 g of L-carpitine, or an eguimolar anount of an Acga.
Lesaynitine or a pharmacologically acceptable salt tharaof,

0 and, e.g., from about 5 to about 20 mg of the ACE~inhibitor

lisinopril.
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CHARMACEDTICAL COMPOSTTIONS CONTAINING L«CAPNITINE OR AN
ACYYL L-CARNITINE IH COMBINATION WITH AN ACE-INHIBITOR
POR THE TREATMYNT OF CARDIOVASCULAR DISORD AND A

METHOD FOR TREATING CARDIOVASCULAR DISCRDERS

The present invention relates to g mathed for treating
eardlovascular disordexs by administeving L-carnitina, an
acyl Le-carniting, or a sharnacologically acceptable aalt
thereof in combination with an ACE=~inhibitor. The present
invention alsae relates te orally, parenterally, rectally,
or transdermally administrabla pharmaceutical gompositions
auitable for treating cardiovascularx disordeyrs, which
comprise, ag activa ingredients, L-cayrnitine, an agyl

L=-carnitine, or & rharmacologically agceptable salt thereorl

ang én ACE=inhlbltor,

Discussion of the Background:

Pravious therapeurical uses of Le-carniting arxe already
ynown. TFor inatance, Lecarnitine has been used in the
cardiovascular field in the treatmant of acute and chyonic
myocardial ischemia, angina pectoris, cardiac arrhythnias
and cardiac insufficiency. In nephrology., Lecaynitine hnas
heen administered to chronic ursmic patients who are

subjected to ragular nemodialysis treatment with a view to
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counteracting muscular asthenia ardl tha ongot of Bugkenlaw
cramps. Farther theyapsutlic uges are the restoration of
tha HDL/LDIL+VIDL ratieo to normal and in total parsntaral
nutritiaﬂ; The use of L=carnitine for the tzeatment of

B weértaiﬁ ﬁy@pathies and mugcular dystrophlies {2 alas Xnown.

e ACE-inhibitors form & class Of nadicaments that
has baen recantly {ntreducad and are capable of praventing
the conversion of angiotaensin I into apnglotensin Ii, wigh a
epnsequant anti~-hypertensive effaot,

10 Tvpigal ACE-inhibitors include: captopril, analapril,
lisinopril, ramipril, fosinopril, zofenopril, pivopril,
reantispril,; quinapril, indolapril, spiraprll, pentopxil,
benazepril, libenzapril, cilazapril, delapril and

perindepril.
15 ™e main indications for which ACE-inhiblgors ars usead

are essential hypertansion and renovascular hypertension.

racently, comhination praparatbions af ACE-inhibitors
with various typaes of other wedicaments have bgen proposed
for the treatment ol diverse pathological conditiona.
20 Pyamples of such combination preparations and the relative

therapeutic indications are sgt out in Table 1.
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Table 1
Known combhination preparations ol
ACE-iphibitors with other medicamants

10

15

25

R ]  acB=inhibitox + lithium

g o R
N By N APyt R T e it it R

Megicmusyt o T ~Indieations | Raferands
cma bl + dlltiazom | hypartension 108 4,871,
B - hitors + calgium 1ops of cogaitive
igzﬁ;ggigtﬂ ‘ . funGsiong, Rlzpainds,

| senile demantia
aeE=inhibitors +
thr@mboliticn

IO

-'awocardias post- | 29 O 366 033
i ﬂiaohaamin_diafunatiﬁnw. |

car

N N ., S S l— - '*"Mf—‘_‘..‘-.\u‘ °
a O

| deproemion |
 2p 3831 073

| Acg-inhihitors + ealaium G L RMOnT mamuon
' anTagonisLe

~ muinh&bi‘caxa + calcim | appetite suppr9ssion
ancaqoniat . ‘ -

| 2p 281 074

| ACcE-inhibitor + :lwaaqumnam.5 cazdiapathlaa T‘Ho 20/10445%

myooardlac infarction

- - e . LT . e pwnes XY e - '1..-'..'_“ H i "
. 4 . h-nat s NS o o T A ':,1‘.-"_,1‘.'-_ DT 2 XD TR s A s —
N cq 8 a0 G4 siniirgr—up-yr NI S L £LC i L R T I B APt "y~ T, . AREI
.. . i - w Y O rare A A i LS T W 3 i ]
i.’u&'{.‘_u,.. ool .1-"'—-'_.—..1 | .Y". LA i) s N 't.‘ ",nw_-— > A ) / . " i
i . . s . v .- & . .

The combinations set out above, particularly 1 used
in the cardiovascular field, do not appaar to be whelly
atisfactory in that it is foreseeable that the improved
cherapsutloe activity would be acconpanisd by at least the
sy of the side siISCLs of the ACE-inhibitors vhensalves o©n

+ha one hand and oOn the other hand the gige srffescts of the

madlcamants combined with tham,

v particular, in the casea of tha compositions
containing calcium antagonists, sids aoffects causad DY
sxcossive periphexal vasodilatation with conseguent

tachycardial retlsx affacts are to bs expected.
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" With reward to ths uss of acyl carnitines in
sembination with othey medicanents, Unites sStatgs Patent
No. 4,537,772 disclosss combinations of acyl caraitines (in

wniech the acyl group can be saturated GG acyl, C=C, acyl

with 1«6 double konds, &=y nyaroxyacyl with 1-3 hydroxyl

groups, C;-Cy Xetoacyl, unsaturated C»Cy hydroxyacyl ox
Qe~Cyy Carbalkoxyacyl) and their pharmacelogically accaptable
salts in combination with various clasgad of medicaments,
auch as beta-lactamase antibiotics, aninoglycoaidic
sntibiotics, antiviral agants, anine acids, ralaxing agentcs
for the smooth pusmilature, polypeptides, anti-inflammatory
agents and diuretics. The only exanple supplied in United
staves Patent No. 4,537,772 of combination between an acyl
carnitine and a medicament with caydievascular
anti-hypertensive action is a combination of palaitoyl
carnitine chloride and methyl dopa. The effect foressen in
United States Patent No. 4,537,772 conpists ol improved
gastyointestinal absorption (induced by the prasence of the
acyl carnitine) of a medicanent which is poorly avsorbmd
when administesred on lts own by the oral or rearal route.
Tt i3 clgar that there ig no correlation betwean the use oY
acy) carnitines described in United States Patent No.

4,537,772 and that which 10Ims the subject of the present

invencion.
Thug, there remaing 2 read far a metiod €O traat

cardiovascular disordsrs. Thare also remainsg a nead for
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pharmaceutical compositions useful for treating cardiovascular disorders.

SUMMARY OF THE INVENTION

Accordingly, it is one object of the present invention to provide a method for
treating cardiovascular disorders.

It is another object of the present invention to provide a method of treating
cardiovascular disorders which has a low occurrence of side effects.

It is another object of the present invention to provide novel pha.mlaceutical
compositions for treating cardiovascular disorders.

It is another object of the present invention to provide pharmaceutical compositions
which exhibit a low tendency to cause side eftects.

These and other objects, which will become apparent during the following detailed
description, have been achieved by the inventor's discovery that the combination of (a) L-
carnitine, an acyl L-carnitine, or a pharmacologically acceptable salt thereof with (b) an
ACE-inhibitor offers significant advantages over previously available medicaments for
treating cardiovascular disorders, such as ischemia, infarction, angina, hypertension, and
congestive heart failure.

According to one aspect of the present invention, there is provided a pharmaceutical
composition, comprising (a) L-carnitine or an acyl L-carnitine wherein the acyl group 1s a
straight or branched alkanoyl group having 2-8 carbon atoms, or a pharmacologically
acceptable salt thereof, (b) an ACE-inhibitor; and (c) a pharmacologically acceptable

excipient.
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According to another aspect of the invention, there 1s provided use, for the treatment
of cardiovascular disorder, of: (a) L-carnitine or an acyl L-carnitine wherein the acyl group
is a straight or branched alkanoyl group having 2-8 carbon atoms, or a pharmacologically
acceptable salt thereof; and (b) an ACE-1nhibitor.

According to still another aspect of the invention, there is provided use in the
preparation of a medicament for treatment of cardiovascular disorder, of: (a) L-carnitine or
an acyl L-camnitine wherein the acyl group is a straight or branched alkanoyl group having

2-8 carbon atoms, or a pharmacologically acceptable salt thereof;, and (b) an ACE-inhibitor.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Thus, In a first embodiment, the present invention provides pharmaceutical
composttions comprising (a) L-carnitine, an acyl L-carnitine, or a pharmacologically
acceptable salt thereof, and (b) an ACE-inhibitor as the active ingredients and a
pharmacologically acceptable carrier or excipient. These compositions are Suitable for oral,
parenteral, rectal or topical (transdermal) administration.

The acyl L-carnitine useful for the pharmaceutical compositions and methods of the
present invention are those wherein the acyl group is a straight or branched-chain alkanoyl
group having from 2 to 8 carbon atoms, preferably from 2 to 6 carbon atoms. Particularly
preferred are acetyl, propionyl, butyryl, valeryl and isovaleryl L-camitines.

Pharmaceutically acceptable salts of L-camitine include all pharmaceutically
acceptable salts which are prepared by the addition of an acid to L-carnitine, and which do
not give rise to undesired toxic or side effects. The formation of pharmaceutically
acceptable acid addition salts 1s well known in pharmaceutical technology. Non-limiting
examples of suitable salts include the chloride, bromide, orotate, acid aspartate, acid citrate,

acid phosphate, fumarate, acid fumarate, lactate, maleate, acid maleate, acid oxalate, acid
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sulphate, glucose phosphate, tartrate and acid tartrate salts. Other suitably acceptable salts
which are nontoxic and provide substantially similar results to administration of L-carnitine
and the above-identified pharmaceutical salts will be readily apparent to one having
ordinary skill in the art and are considered to be equivalent to the salts enumerated above.

For the sake of simplicity and clarity, hereinbelow reference will be made to L-
carnitine only, it being understood, however, that whatever 1s disclosed in connection with
L-camitine equally applies to the above-identified acyl L-carnitine and pharmacologically
acceptable salts thereof.

Suitable ACE-inhibitors include captopril, enalapril, lisinopril, ramipril, fosinopril,
zofenopril, pivopril, rentiapril, quinapril, indolapril, spirapril, pentopril, benazepril,
libenzapril, cilazapril, delapril and perindopril. The compositions of the invention suitably
contain from 1 to 90% by weight, preferably 25 to 75% by weight, based on the total weight
of the composition, of an ACE-inhibitor and from 1 to 90% by weight, preferably 25 to 75%
by weight, based on the total weight of the composition, of L-carnitine. Unit dosage forms
will preferably contain from 0.5 g to 2 g of L-carnitine, while the quantity of ACE-inhibitor
will depend on the characteristics of this component. For example, with specific reference to
ACE-1nhibitors already approved for clinical use, ramipril may be present in quantities from
1 to 10 mg, enalapril from 5 to 50 mg, captopril from 10 to 100 mg, and lisinopril from 5 to
50 mg. The composition of the present invention may also be in the form of separate dosage
units for simultaneous, separate or sequential use.

In particular, compositions comprising about 1 g of L-carnitine and from 5 to 20 mg
of lisinopril are preferred, for administration once per day.

Using other ACE-1nhibitors having different pharmacological characteristics (such
as captopril), the compositions of the invention will preferably be administered two or more

times per day, up to a daily dosage of 2-3 g of L-carnitine and 20-300 mg of ACE-inhibitor.
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Suitable forms of adminmistration include capsules, tablets, syrups, granules,
ampoules or phials, suppositories, or aqueous or oleous solutions. The compositions of the
invention can be prepared by resorting to conventional processes and excipients, such as are
described in Remington's Pharmaceutical Sciences Handbook, Mack Pub. Co., New York,
USA, XVIII Ed., 1984.

In another embodiment, the present invention provides a method for treating

cardiovascular disorders by
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adaninistering: (a) Lwammim, an acyl Lwcarnitimm or a
'@harm&cmlagi@aliy acveptablie salt th@xamf, and (b) =n ACE-
inhxbitox to & p&tienﬁ in necg th@xaﬁﬁ, A mata@ ahava,
the cardiavaaaulax diﬁardara wvhich may be tr&ated by the

“prasant‘mathad ineluda iszhamza, infarotion, angina,

hypartensian, anag ccnqegtlve neart fallurs.
The pra&@nt.m@thad'may be aarrieﬁ @ut1by oral;

parentexal, rectal or transdermal admﬁnaltratian. Cral

adminiatration ig @bviausly'praf@rrad for chxﬁnic

pathologxag, while the parenteral. route may bo pxefaxabla |
foy acute PathOlﬁgi@w for example in the case of an..

iﬂfaretimna
Althaugh.tha axact deﬁuqe xanqaa of (a) Lwaarnzt;n&,

acyl L-carnitine, or pharmacalﬁglcally acc&ptable g3l
thareoi and (by the ACEwinhlbltor‘W1ll‘vary aacamding £O
the sxact condition being troated and the state of the
patient baeling treated, typically, the mechod will compzise
administering about 0.5 Lo 349, prefarably about 1 vo 2¢g, of
I~carnitine (or an eguinmolar amount of the acyl Lwcarhitihe
or salt thereof) daily and abour 1 to 500my, preferably
about 5 to 100mg of the ACE~-inhibitor daily. As discussed
above, the dosage range oI the ACEwinbibitor may be
adjusted hased on the exact identity of the ACE~inhibitor.
okher feutures of the invention will becowe apparent

in the course of the following descriptions of gxemplary
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embodiments which are given for illustration of the invention and are not intended to be

limiting thereof.

EXAMPLES

Set out below are the results of certain clinical trials which demonstrate the

advantages obtained by the present invention.

Clinical Trials

25 patients suffering from congestive heart failure as a result of coronary
pathologies or of ischemia of the myocardium, who had already been treated without
appreciable therapeutic response with diuretics and an ACE-inhibitor (captopril) for periods
longer than 30 days, were given lisinopril (4 mg) and L-carnitine (1 g) for 15 days.

At the end of the treatment, 23 patients had a hemodynamic profile that was
distinctly better, characterized by a reduction of systemic vascular resistance, an increase in
contractility and cardiac output not accompanied by an increase in cardiac frequency, and a
reduction 1n venous pressure. Only two patients did not show significant improvements but
the preliminary data indicated that extension of the period of treatment would have

produced beneficial effects even 1n these
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‘captopril
L~oarnitine

2 lactoss

TABLETS

ramipril
L=carnitine
10 gtarech

galatin

nicracrystalline cellulose

magnesium Stearate

RO a9

L-T

L 2

Lo

20 mg
1000 mg
500 ng

50 mey
350 ny

40 ng
1¢ mg

20 me
5 mey

141 10

obvioualy, numerous medifications and variationa of the

15  present invention are possible in light of the above

teachings. It is tharefore to be understood that,

within

the scope of the appendad claims, the invention may be

practiced otherwise than as specifically described herein.
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WHAT IS CLAIMED IS:

. A pharmaceutical composition, comprising:

(a) L-carmitine or an acyl L-carnitine wherein the acyl group i1s a straight or branched
alkanoyl group having 2-8 carbon atoms, or a pharmacologically acceptable salt
thereof;

(b) an ACE-inhibitor; and

(¢) a pharmacologically acceptable excipient.

. The composition of Claim 1, wherein said acyl group i1s an alkanoyl group having 2-6

carbon atoms.

. The composition of Claim 1, wherein said acyl group 1s selected from the group

consisting of acetyl, propionyl, butyryl, valeryl, and 1sovaleryl.

. The composition of Claim 1, wherein said ACE-inhibitor 1s selected from the group

consisting of captopril, enalapril, lisinopril, ramipril, fosinopril, zofenopril, pivopril,
rentiapril, quinapril, indolapril, spirapril, pentopril, banazepril, libenzapril, cilazapril,

delapril, and perindopril.

. The composition of Claim 1, which in unit dosage form comprises: (a) from 0.5 to 2 g

of L-carnitine or an equimolar amount of said acyl L-carnitine or said
pharmacologically acceptable salt thereof; and (b) from 1 to 50 mg of said ACE-
inhibitor.

. The composition of Claim 1, which 1s in a form suitable for oral, parenteral, rectal, or

transdermal administration.
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Use, for the treatment of a cardiovascular disorder, of:
(a) L-carnitine or an acyl L-carnitine wherein the acyl group is a straight or branched
alkanoyl group having 2-8 carbon atoms, or a pharmacologically acceptable salt

thereof; and

(b) an ACE-inhibitor.

Use, in the preparation of a medicament for treatment of a cardiovascular disorder, of:
(a) L-camitine or an acyl L-carmitine wherein the acyl group 1s a straight or branched
alkanoyl group having 2-8 carbon atoms, or a pharmacologically acceptable salt

thereof; and

(b) an ACE-1nhibaitor.

The use according to Claim 7 or Claim 8, wherein said acyl group 1s an alkanoyl group

having 2-6 carbon atoms.

The use according to Claim 7 or Claim 8, wherein said acyl group is selected from the

group consisting of acetyl, propionyl, butyryl, valeryl, and 1sovaleryl.

The use according to any one of Claims 7 to 10, wherein said ACE-inhibitor 1s selected
from the group consisting of captopril, enalapril, lisinopril, ramipril, fosinoprl,
zofenopril, pivopril, rentiapril, quinapril, indolaprl, spirapril, pentopril, benazepril,

libenzapril, cilazapril, delapril, and perindopril.

The use according to any one of Claims 7 to 11 of a unit dosage comprising: (a) from
0.5 to 2 g of L-camitine or an equimolar amount of said acyl L-camitine or said

pharmacologically acceptable salt thereof; and (b) from 1 to 50 mg of said ACE-
inhibitor.

The use according to any one of Claims 7 to 12, wherein said cardiovascular disorder is
selected from the group consisting of 1schemia, infarction, angina, hypertension, and

congestive heart failure.
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14. The use according to any one of Claims 7 to 12, wherein said cardiovascular disorder is

myocardial 1schemia.
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