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Summary: Many studies have demonstrated the importance of the necrotic area for the prognos:s
of martality and complications in myocardial infarction. The present paper regorts the effects of early
administration of L-carnitine (40 mg/kg/die) on the reduction of the necrotic area, measured by MB
CPK release. Reduced MB-CPK release with a signilicant reduction of maximum value of MB CPK
was observed in the patients treated. There were no significant differences between palients treated
earlier ang those treated laler (before or alter the fourth hour from the onset of symptoms). (-
carnitine thus appears 10 be a useful drug in acule myocardial infarction, both for its antiarrhythmic
action, already reported in the literature, and for its signilicant reduction of the necrotic area, pro-
bably due o improved utilization of myocardial energetic subsirales.

Introduction

Many reports describe the importance of the
necrolic tissue area as a relevant factor for the
prognosis of maortality and complications in acute
myocardial infarction (1-4).

This justilies the inlerest that. for many years,
researchers and cardiologisis have taken in the
quaniitative evaluation of the infarcted area (5-10).

One of the most retiable methods closely cor-
related with the necrotic area seems 1o be the
measurement of some serum enzymes, particular-
ly MB-CPK, which is related to the extent of infarc-
ted myocardium measured at autopsy (11, 12).
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Since it has been demonstrated that myocardial
infarction is a dynamic event (13, 14) and that_
therapy can modify s evolution (15, 18}, many
drugs have been itested for this purpose {17-20).

The aim of the present study was to evaluate
the influence of L-carnitine treatment on the ex-
tent of the necrotic area in patienis with acute
myocardial intarction,

Animal studies with L-carnitine have in-
vestigated the effect.of this drug in prolecting the
myocardium from stress or hypoxia (21, 22), while
in man its action on pain threshold induced by
atrial pacing {23) or by exercise stress lest {24)
have been evaluated.
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Materials and methods

Twenty-two patients hospitalized in the authors’

intensive Care Unit tor acute myocardial infarction .

were studied. In all cases the ltime interval bet-
ween the beginning ol the pain and haspitalization
did not exceed eight hours.

The diagnosis of transmural myccardial infarc-
tion was based on clinical data and ECQG, and was
futher confirmed by the determination of the
toliowing enzymes: CPK, LHD, transaminases.

Crileria tor exclusion were:

a) Initial level of CPK values over the normal;
by Evident signs of heart failure,

c) Second and third degree AV block;

d} Presence of other severe cardiac pathology;
e) Administration of drug by i.m. route.

The 22 patienls were divided into two groups.
The firs! (treated) consisted of 12 patients, 7 with
anterior necrosis, 5 with inferior necrosis, treated
with L-carnitine. The second group (controls) con-
sisted of 10 patients. The treated patients were
then subdivided into two sub-groups: A - Treat-
ment started within four hours of the onset of
symptoms; B - Treatment started after more than
four hours.

All patients received irealment with polarizing
solution {glucose 5% 500 ml + insulin 5
.U, +KCL 30 mEq al an infuston rate of 20
drops/min) and isosorbide dinitrate (16 mg four
times daily).

L-carnitine was administered (40 mgikgidie) o
lhe treated group for the first five days of
hospitatization,

Samples of blood were taken from all the pa-
lients al the moment of hospitatization and every
four hours up to 48-72 hours. The blood was im-
mediately centrifuged for 10 min at 3000 rpm.

The serum was then drawn and stored at -20°C
urtil the moment of assay. Samples with evident
haemolysis were not anatysed.

The MB-CPK isoenzyme was delermined by the
R.I.LA. method using a Cardio Check RIA Kit
(Nuclear Medical Systems Inc.) (normal value
=12.5 ng/ml}. - - - . -

The sensitivity of this method is 0.5 ng/tube.

For each palient the following values were
determined:

1) Total quantity of iscenzyme

MB-CPK, = E(T) * kd 5}. E(d25),

2} The constant of disappearance (kd) of isoen-
zyme from the blood (2).
3) The total release penod‘\Mmed from the first
value =12.5 ng/ml until maximum value).
4) The rhythm of MB-CPK release (ng/mi/h) obtain-
ed by dividing the MB-CPK, for the total release
period.

The results are expressed as mean + se. and
the difterences were analysed by Student's t-test
for unpaired data.

Results

Clinical data on both groups are shiown in Table
I It is evident that there were no significant dif-

Table ¢ Chmucal characfernsiscs of treated patents and con-
trofs.

Treated pls  Controls

n=12) (=10}

F 3 2
Sex

M 9 8
Age 575 53+6

Anl. 7
Localization inf. 5 3
of infarction tntramur. — 1
Arterial syst, 1404 7 1359
pressure diasl. B7+5 786




L-carnitine in acute myocardial infarction

ferences with regard to sex, age, location of CPK, and the maximum level of MB-CPK reached,

necrosis and arierial pressure on arrival in the in-  the rate of release and its duration.

tensive care unit. : The figure shows that In treated subjects there
Figure 1 shows the mean value = s.e. of MB- was reduced MB-CPK felease and, fuithermore,

E T £

£ F 1 4 »
400+ 200+ - :Ll'
200+ 1001

M BCKr M- V- M8 .CK, = MB - CPK releasa

M.V. = Maximum valves (of CPK)

AT. = Total release tissue (h)
R.R. = Rats of ralease (ngiml/h}
? - 52} treated patients
5 _— Cl controls
3 E
= - =
i 'I' c —
20+ 20+
10+ 104

R.T. R.R.

Flg. 1 Meanvalues + 5.& ol MB-CPX,, maximum values of MB-CPK reached, rate and duration of rélease.
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the maximum enzyme value was inferior to that
found in the controls. The time and rate of enzyme
release appeared to be reduced even if these
values did not reach statistical significance.

There were no substantial diflerences between
the two groups (0.00135 and 0.00127 min~'
respectively) with regard to the value of the cons-
tant of disappearance of isoenzyme.

During the observation period there were no
evident clinical or radiological signs of cardiac
failure in treated patients, whiie one patient in the
control group underwent puimonary oedema
resolved by appropriate {reatment {iurosemide 40
mg x e.v. + digaxin 0.5 mg xe.v.).

There was no significant difference between the
two sub-groups of treated palients but a tendency
for improvermnent was observed in patienis treated
eatlier.

One of the treated patients who arrived in the
Intensive Care Unit with diagnosis of inferior-
jateral infarction, exhibited second degree type |
AV block on the second day, which receded after
one more day.

None of the treated patients died during
hospitalization in the Intensive Care Unit, while
one patient trom the control group died on the
a5th day due to irreversible ventricular fibrillation.

Discussion

The present data seem to suggest that in acute
myocardial infarction L-carniline could have a
beneficial effect in reducing the extent of the
necrolic area, Moreover, in these patients there
was a reduction in the maximum level ot MB-CPK.
in the treated patients a reduction was also
observed in: 1) time of enzyme release; and 2)
rhythm of release.

These data, although not statisticaily significant,
permit us to hypothesize that L-carnitine is
beneficial in the evolution of the ischaemic area of
the myocardium.

There is no evidence of any significant dif-
ferences in the parameters measured between pa-
tients given the drug within four hours of the onset
of symptoms and those treated after four hours.

The literature reports significant differences in
the effectiveness of beta-blockers (26-29) related
{o the time that treatment is started, while for
verapamil such differences are less relevant (30).

It can be accepted that L-carniline, even if not
administered at once, functions as a ‘''saving
agent’’ for other ischaemic cells that are not yet
alfected in an irreversible way, probably by im-
proving the utilization of energetic substrates in
the myecardial cells (22, 31-33).

From the results of this research, admittedty
carried out on a small group of patients, it can be
considered that L-carnitine is a useiul drug in
acute phases of myocardial infarction for two
reasons: first, because of the antiarrhythmic ac-
tion already demonstrated (34); and secondly
because of its significant effect on the reduction
of the necrotic area, through improved utilization
of energetic substrate in the myocardial cells.
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