Postgrad Med § 1998; 72: 45-30 ® The Fellowship of Postgraduare Medicine, 1596

Hecare Research
Labarstoryand
Cengre af Nuttirion
Research, Medical
Hospital and Research
Centre, Moradabad,
India

RB Singh

MA Niaz

P Agarera

R Besgum

§S Rascogt

Department of Huunan
Nuerition, Universicy
of Tanncases,
Knaxvitic, TN, USA
D3 Sechan

Carrespondence o

DrRB Jingh, Heare
Revearch Labacimory,
MHRC, Civil Lunes,
Mortadatud~[ 0 (UP) 244001
Indis

Acespred 14 August 1995

ND: 22997

A randomised, double-blind, placebo-controlled
trial of L-carnitine in suspected acute myocardial

infarction

RB Singh, MA Niaz, P Agarwal, R Beegum, S8 Rastogi, DS Sachan

Summary

In a randomiged, double-blind placebo-
controiled rtrial, rthe effects of rthe
adminisiration of oral L-carnitine {2 g/
day) for 28 days were compared in the
management of 51 {carnitine group) and
50 (placebo pgroup) patienrs with
suspected acure myocardial infarcrion.
At srudy encry, the extent of cardiac
diseasc, cardiac enzymes and lipid per-
oxides were cotnparable between the
groups, although both groups showed an
increase in cardiae enzymes and lipid
peroxides. At the end of the 28-day treac-
ment period, the mean infaret size
assessed by cardiac enzymes showed a
significant reduction in the carnitine
group compared 1o placebo. Electrocar-
diographic assessment of infarct size
revealed that the QRS-score was signifi-
cantly less in the carnitine group com-
pared to placebo (7.4 £ 1.2 vs 10.7 £2.0),
while serum aspartace transarninase and
lipid peroxides showed significant reduca
tion in the carnitine group. Lacrace
dehydrogenase mcasured on che sixeh or
seventh day following infarction showed a
smaller rise in the carnitine group com-
pared w placebo. Angina pectoris (17.6 vs
36.0%,), New York Heart Associadion clasg
IIX and IV heare failure plus left vencri-~
cular enlargement (23.4 vs 34.09;) 'and
tatal arrhythmias (13.7 ve 28.09,) were
significanciy less in the carnivine group
compared to placebo. Toral cardiac
evenmd including cardiac dearhs and non-
fatal infarction were 15.6% in the car-
nitine group us 26.0% in the placebo
group. Itis possible¢ that L-carnirine supp-
lementation in patients with suspecied
acute myocardial infarction may be pro~
tective against cardiac necrosis and com-
plications during the first 28 days.

Keyworda: carnitine, acu(e myocardigl infarction, car-
diac enzyme

Myocardial ischaemia is a dymamic procecss
associated with inadequatc coronary blood
Aow ! Carnitine is found in high concentrations
in cardizc muscle and it serves several impoc-
ot physiclogical funcrions in the hearr.'-?
Hypocamitinemia and carmitine deficiency in

the myocardial tissuc has besn observed in
laboratory animjais  during experimentil
ischaersia as well as in patieats wicth heare
disease.'? There is a reduction in frce carmitne
in the myocardium during ischacmia whereas
there is an increase i aceryi and long-chain acyl
carmitine levels.? However, if the ischacmia is
prolonged, total carnirine also decreases. [none
study in paticnts with advanced heart discase,*
myocardial free carnitine was only $095 of that
of conrrol subjects. Carnitine deficiency in the
myeocardium has also been described in patencs
dying of acute myocardial infacction.! The
deficiency was more marked in the infarcred
porton of the myocardium than in healchy
myocardium.?’ In anocher study,” 8 myocardial
free carnitine below 6.5 nmol/g noncolla-
genous protein was associated wich a marked
declinc in ¢jection fraction cornpared 0 con-
trols with a mean free carmidne levei of
9.7 nmol/g. Recent studies show that cven in
the presence of pormial carnitine, long chain
icylcarnitine lcvels are significandy elevared
during myoecardiai ischacmia which may have
an adverse cffect upon myocardial function.
The significanr celarionship between the con-
centrations of carnitine and its derivarives and
myocardial function and the reducdon ig free
carmidne during ischacmia, form the basis for
(he hypothesis that cxogenouy carnitine supp-
[cmencation may minimise long-chain acylear-

“nitine zccumulation and cardiac necrosis, as

well 28 improving cardiac mcuabolism and
function in patients with ischaemic heast
dizease.''""" Camnitine administrarion has besn

reported (0 be beneficial in paticors wach

angina,'™? chronic myocardial ischacmia, and
recent myoeardial infarcdon ! In this Indian
study of infarcr survival we reporr, possibly for
the first time, the effect of L-carnitine administ-
cation on cardiac enzymes and lipid peroxides
in patienty with suspected acutc myocardial
mfirction in 1 randomised trial.

Parients and methods

The study wes conducted in the coronary care
unit of dae Medical Hospital and Resesrch
Ccatre, Moradabad, India, which is 2 pomary
and secondary care ccame. Qver a period of one
year, 112 patients were admicted o the umt
with 2 clinical diagnosis of suspected acure
myocardizl infarction. Patients were cligible
for che study if they were judged likely to have



had an acute infarchion with onset of symptoms
in the preceding 24 hours. Nao clectrogsrdio-
graphicinclusion coteria were specified. There
were no specific exclusion criteris, although
patients who were unabie or unwilling to give
verbal consent {n =4), and those sdmirted
more than 24 hours after the onser of symptoms
{n=7), were excluded.

Acute myocardial infarction was diagnosed'*
in the presence of symmerrical ST-segment
elevarion of > |1 mm from bescline in limb
leads or of > 2 mm in chest jeads or T-wavc

ipversions with o1 withour Q waves ina 12-lead

electrocardiogram in associgtiorn with an in-
creasc In cresine kinase apd serum aspsrrate
rrangaminase of ar least twice the upper limit of
normal on scrial examinations (n = 81). Sus-
pected or possibie scure myocardial infarction
wags aJs0 diagnosed on the basiz of a convincing
bistory of cardiac chest pain sccompanied by an
mcrease in cardiac enzymes of less than twice
the upper limit of normal and electrocardio-
graphic abonormalities that were suggestive of
gcute myocardial infarction (r = 10). Unstable
angina was diagnosed in the presence of cardiac
chest pain for > 30 minutes withour a s1gnifi-
cant increase 10 enzymes or diagnostic electro-
cardiographic ¢hanpes or a combination of
these (n = §). Nencardiac chest pain was diag-
nosed in the abscnce of all of the above manifes-
tationy of coronary artery disease (n = 4).

TREATMENTS

ldentcal capsules for active and placebo
treayments were prepated in the Hearg
Research Laborarory., The tast drug L-car-
nitine is marketed under the wrade nDame
Carnitor by Elder Pharmaccuticals Limited
(Bembay, India). Bach rablcr contained 330 mg
L-carnitne. Patients in the treaoment group
were given T™wo tablers of carnirine in capsules
ud (1.98 g/day}. The placchbo capsules con-
taned 100 mg/day of aluminium hydroxide,
Compliance was monitored by counung the
number of capsules returned by the parients on
follow-up visjts or each day during hospitalisa-
tion,

STUDY DESIGN

After giving verbal consent, the pauents with
suspected acuse myogurdial infarction werc
randomised t0 receiv: eithér L-carnizine or
placebo supplicd in idenuecsl capsules and
bortiles,

The zim was 10 test the effect of carnitine
supplementarion on cardiac enzymes, electro-
cardiographic infarct size, and complicationy in
patients with suspecred scure myocardial
infarction during the first 2B days after infarcr.
Other treatments, such as trimucrates, aspirin,
snd beta-blockers, were adminisiered o both
groups of pstients as appropriate. The
physician twresting the petients and recording
clinical dats was blind to the assigned treatment
regimens during the 28-day study. Padents
rerained in the hospita] for 7—15 days,

DATA COLLECTION
Clhimical, clectrocardiographic, radiologic and
laboratory data were obtained for all patuents
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during hospualisaticn. Blood pressurcs were
measured m the right grm after 5 munures rest
in a supine posiuon. Phase V Korowoff sounds
were recorded for diastolic blood pressure. A
systolic blood pressure < 80 mmHg was diag-
nosuc of hyperension. Patients who smoked
Onc or MmoTe cigareties per day were considered
10 be amokers. Hypercholesrerolemia wes
dcfined as a scrurmn cholestero] > 5.2 mmal/l.
Diabetes mellirus and previous coronary artery
disepse were diagnosed on the basis of available
Tecoras.

A 12-lead plegirocardiogram was recorded
daily for one week and then on wlternste days
and whencver indicsted during the period of
bospiralisaton. Heart rare and arrhythmias
were recorded from resring electrocardiogram
and 24-howr monitoring. Arrhythmias were
treated with drugs in the presence of at least 8
venrricular actopics/minurte, which may have
been uny or multifocal or three consceutively.
Angina pectoris was recorded in patient diaries;
when cardiac chest pain persisted for more than
one minute jt was relieved or diminiched by
taking sublingual nmirroglycerine. A record of
nitroglycerine/winitrate consumption wss also
kept in the patient diaries. Blood prassure was
recorded at Jeast twice daily. Heart failure was
recorded on the basis of criteria of the New
York Heart Associsdon as a dilated heart
demonsrated by radiologic or clectrocardio-
graphic (or both) dilatation of the left ventricle.
Heart enlargement was diagnosed on the bais
of radiciogic and/or <lectrocardiographic
examination, Clinical data, complications,
drug intake, smoking, alcohol intake were
recordad on s case record form by the treaung
physician. Informetion on 28-dey survival was
also obtained from hospital and heshth
authority records. Toza! cardiac evenrs
included nonfaral myocardial infarcuion (diag-
nostic crijéria menuoned above) and cardiac
deaths. Counselling for routine physical
aguiviry, menta] stress, and maintenance of
regular bowel movements was provided in both
groups if required,

S1ZE OF INFARCTION

The si1ze of the acttc myocardia) infarction was
assessed on the basis of electrocardiographic
changes and cardiac en2yme uetivity, A blood
sample {or creatine kinase and its muscle brain
(MB) fraction was drawn every four hours
withig the first 24 hours, every six hours on the
second day and once daily for the last eight
days. Infarcr size was considered as the produc
of a properuonahry conswent X, body weight
and enzyme release mcasured by the arep under
the curve of the serial enzyme congentration
dosages according 1o the method of Sobel with
the correction of Tanscy. The K values are
5.9 % 10! for towal creatine kinssc and 4.1 for
the MB fraction.

Blectrocardiographic assessment of infarct
gizc was done with the help of the I12-lead
electrocardiograms of pauenis before therapy,
then on the third, zeventh and tenth days of
weaunent. Electrocardiograms showing bundle
pranch block and paced rhythm were not
anaiysed. Based on 2 method derived from



Marako, the summated Q-wave depths and
R-wave heights in leads V, to V, far anterior
infarction were comparcd berween the rwo
groups.

LABORATORY DATA

A venous blood sample was drawn immediatety
after zdmission to hospital and analysed for
blood couriss, haermoglobin, urea, glucose, car-
dize enryme activity and carnitine.! Lactate
dehydrogenase and aspartite tracsaminase
were analysed daily during the first week of
hospitalisadon. All analyses were performed by
technicians unaware of the treacment groups of
the parienrs.

A spcctrophotometric mechod” for quan-
titative assay of plasma lipid peroxides free of
interference from sialic acid was used and Jipid
peroxidation was derermined by the thiobar-
bituric acid reactivity of malonyldialdehyde.
Butylated hydroxytoluene and 309 trich-
loroacetic acid were added to plasma to develop
the reaction. The thiobarbituric acid was dis-
solved in sodium sulphate solution and the
liberacion of }ipid peroxide and colour reaction
werc measured simultaneously. Absorbance
was read by UV-visible spectrophotomernty.

STATISTICAL ANALYSES

Dara were analysed on the basis of intention-Tto-
treat. In the ali-ourcomc enalysis, the last
available clinical or laboratory data were injcor-
porated for panucnts who were lost to follow-up
or died. Only p-values <<0.0% in two-tailed

Table 1 Pauent characreristics on entry 10 study
Carnicing Placebo
fn>=51) fn=5G)
Maic sex (m) (V) 44 (90.2) 45 (90.0)
Mcag e (yearw) (8D) 43.2 {5.5) 50.5 (6.2)
Mean body weigat (kg) (SD) 65.1 (6.4) 650 (5.8)
Mean ume from symprom onaet (h) (L)) 10.2 (1.8) 10.8 (2.4)
Hiszory a8 (%)
previous acute myocardisl infarction 10 (19.6) {1 {22.0)
previgus anging pectoris 12 (239 ¥ (18.0)
known hypertemsica 12 (2.5 10 ¢(20.03
iqtown diabetes B (15.6) 7 (14.0)
inown hypercholesterolemia 6 (11.7) 7 (14.0)
current smoker 10 (19.6) 19 {20.0)
ox-smoker 8 (15.6) 7 (14.00
on tenolgl (BO-120 mg/day) 12 (23.5) {3 (26.0)
.on capropeil (2%-50 mg/day) 10 119.6) 10 (2000
on aspirin (100~ 150 mg/day) 19 (31.2) 18 (36.0}
Final diagnosis
Q-wave myocurdial infarcmon 41 (80.4) 40 (80.0)
non-Q wave myocardial infarction &1L 4 (80
angina pecgoria 2(3.9) 4 {8.0)
other disgnows 29 2 4.0)
Infar¢non sice
arcerior 25 {49.0) 24 (48.0)
inferior/posterior 20 (39.2) 21 (42.0)
universal & (11.7 5 (10.0)
Venenculsr ectopic (&> 8/minute) 8 (15.6) 8 {16.0)
Lefr ventncular hyperorophy g (15.6) 7 014.0)
Creatine kinase (ILUD) 204.2(32.2) 201.6(24.6)
Drug therapy on admisnion
atenalol {100-150 mg/day) 20 (39.23 21 (42.0)
dijdazam (60~ 190 meg/day) 24 (47.0) 23 (46 Q)
nitrates (20~60 mg/day) 49 (96.0) 50 (100)
agpirtn (100 =150 mg/day) 48 (94.0) 50 (100)

47

-tests were considered smrtiarically significanr.
Two-sample r-tests using analysis of variance
and Z-acore rests for proportions were uged to
assess statistical significance berwegen the two
groups.

Resuice

Qf 101 subjccrs who volunteered 1o parcicipate
in the study, 51 received carnitine (aRpproxi-
mately 2 g/day) and 50 the placebo in identical
capsules and bottles. The comparability of the
Two treatmment groups was goed as shown in
table .

There were no withdrawals and smoking was
stopped by all the padents in both groups.
There were no side effects due to carnitine
therapy, exccpr for loose stools in three
patients. Although inidal drug therapy was
comparible berween the groups, on day 28
consumptionl of niccate, furosemide and anu-
arrhythmics was higher in the placebo group.

INFARCTION SIZE

Table 2 shows thar myocardial infarce sizc was
significantly less in the carnitine group com-
pared 1o the placebo group as revcaled by the
lsvels of crearine kimase sand creatine kinase-
MB. Electrocardiographic assessment of infarct
size in the carmicipe group also showed a
significant reducrion compared to the placeba
group. The QRS scares during the first 10 days
of follow-up were significantly lower in che
carnicine group than in the placebo group (table
2},

LABORATORY DATA

At entry to study, cardiac enzymes and lipid
peroxides (thiobarbituric acid reacrive sub-
stancey) were comparable berwecn the two
proups. An increase in lipid peroxide is the
jndicator of cell membranc damage due to frec
radical suress in acute myocardial infarction.
After treatment, the carniting group showed a
grearer reduction in asparcats tragsaminase and

- lipid peroxides and a smailer rise in lactate

dehydrogenase campared re the placebo group
{tabie 3).

COMPLICATIONS AND CARDIAC EVENTS
Angina pectoris, the rotal number of cases with
poor left venrricular function (ciass 11I and IV
heart failure plus left vencrcular enlargement),
and rotal sarchythmias werc significantly less in
the carnitine group compazed o the placebo
group. Total eardiac events including nonfatal
infarction and cardiac dearts were significaarly
fewer in thc carmitine group compared 0
placebo during the 28 deys of foliow-up (tablc
4).

Discussion

In acute rmyocardial infarction, the ischaemic
damage apd rmetabolic resctions are so rapid
that benefits of treatment are difficulr ro achieve
if the tresrment is oot given immediacely after
infaretion.'* The majority of our patents were
given carmitine within 10 hours of the onser of
symptoms. [he resuirs showed that carnitine



Table 2 Carchac enzyme agrivity and clectrocardiographic dara
showing infarct size. Values are means (standard deviations)

Carnitize Placobo
{nw 51, (nm 5
Crestine Kypasce
Size of necrotis (gram equivalents) 5.5 (23.6)"~ 116.2 (28.2)
Msaxmum latent period before 1192.5 (305) (308 (328)
enzyme peak (min)
Enzyme peak (TU/D 1.48 (0.78)" 1.88 (0.92)
Area ynder the curve 2275 (955"~ 4307 (11%0)
MB grearne kinsse
Size af necrosic {grum equivalents) £8.6 (16.6)"" 733 (21.5)
Maximum latent period bdefore 1085 (254)* 1780 (263)
enzyme pesk {mun)
Boryme peax {{U/1) 132 (0.4 1.55 (0.6)
Ares under the surve 2790 {715) 3110 (680}
QRS - score 7.4 (1.2 107 (2.0)

*p = <005, ™p= <0.0l. p-vilue obmincd by two-samplc 7-TesT companng car-

mnoe and plactoo groups.

Table 3 Effect of carnitine treaument on cardiac enrymes and lipid

pecroxides
ga_mnm rroup Blacche group

Enzyme pre-Rx posi-Kx pre-Rx pot-Rx

Aspurmre twams- 1700 (15.8) 1243 (0.5 1722 (17.6) 1462 (14.2)
aminase (UM

Lacrare debydro- §7.5 {10.5) 203.0 (25.6) 110.2 (12.0) 272.5 (32.6)"
genase (IUM)

Limd peroxides 2.8 (0.25) 1.8 {0.22)* 2.7 (0.23) 2.6 (0.12)
(nroolimi)

= < 0.05

Table 4 Complicavons at 28 days of follow-up. Values are numbers

(percsntages)
Carnizme Placebo Relactve nisk
Complicatiom {n= 51 (n=50) 95%, QL
Anging pcoctoris 9 {176 18 (38.) D.49
(0.9€, 0.24)
NYHA Class I11 and IV 4 (7.8} 7140 0.56
neurt failure £1.86, 0.17)
TLeft vearmcuiar enlurgement B (15.6) 11 {22.0) 0.1
(1.61, 0.31;
Tortsi cases with paor left 2 {23.)* 18 36 0.63
ventricular functon (1.24, 0.3%
Veninicular egropics (& 9/min; 6 (11.7) 11 (22.0) 0.54
(132, 0.24)
Ventricular eciopics (L9 3 (6.0; 031
{>3 consccunively) 279, 0.03)
Toral arrnythmiss 73T 14 (280 0.49
.11, .21
Hypotension (systolic <80 mmHg} 1 {1.8} 3 (6.0; 0.3]
(279, 0.03)
Cardac end porms:
totul cardiae deaths 4 (7.8 6 (120} 0.6%
(1.88, 0.22)
nonfetal reinfarction 4 (7.8;" 7 (14.0} 0.36
(1.86, 017}
1o1a! cardiaz cvents g (15.6;" 13 {26.0; 0.60
{1.62, 0.27)

o= <005 pevalue ugoificant by Z score test for proportions py comparnen of
carniune proup with placeba. CL = confidence himits; NYHA = New York Hean

AssdCiation.
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supplementation {2 g/day) in patents with 2
suspected acure myocardial infarcdon was
associated with a significant reduction in
creatine kinase, creauine kinase-MPB (gram
equivalents) and aspariate transyminase and &
smaller rise in lactate dehydrogenase, indicanng
lower cardiac necrosis mn the carmiune group
compared 1o piacebo {table 2}, Plasma levels of
thiobarbiruric acid reacdve substances which
arise duc o degradavion of ¢gl! polyunsarurated
farty” acide aiso showed a greater reducnon
with carnitine compared to placebo. Since an
intrease in these subgroups in pauents with
scute myocardigl infarction may be the result of
cardiac damage due 1o over production of free
radicals,®? the possibility exists thet carnitine
administration might inhibit free radical injury
to myocardium. However, more studies would
be necessary o confirm this hypothesis.

Apart from thé reduction in infarct size
mdicated by cardiac enzyme acuvity, clectzo-
cardiographic infarct sizc showed a significant
decline in the carmitine group compared 1o
placebo (rable 2). In one study," the effect of
orally administered L-carmitine (40 mg/kg
daily; on the reiegse and maximum scrum
concentrations of creatine kinase-MR during
the first 48—72 hours was examined in 22
paticnts with acute myocardial infarcuon.
Compared with untreated controls, L-camnitine
supplemnenmauon  was  associated  with a
decreased reteasc of creatine kinase-MB (465 vs
520 mg/l) and & lower maximum vaiue (165 vs
205 mg/1). The finding that frec L-cammitine
contenrranons in myocardial ussue from
infarcted aress of patients dying of acurte
myocardial infarcriop was much Jower than
that from hear tissues of padents dyimg due 10
othér causes, suggest thal L-carnitine may have
a role in limiting necrosis.’ There is some more
evidence from open clinical rrials® " that trear-
ment wvith L-carnitine caused a reduction in the
area of necrosis in paiients with acure myocar-
dia]l infar¢tion. In controled trials,®™ mngle
intravenous doscs of L-carnitine {40-140 mg/
kg) reduced the production of lactate in the
myocardium compared to placebo-treated con-
trol subjects. In another study™ in 40 parients
undérgoing aorio-corpnary by-pass surgery,
pretreaiment with L-carnitine (1 g/day) for rwo
days and 0.5 g intravenously prior 1o surgery
was associaled with a reducnan in lactate levels
in the myccardium with a significant increase in
levels of sdenosine riphosphate (ATP) with-
eut such changes in the contrel group.

The exact mechenism of action by which
L-carnitne modulares myoccardial metabolisen
in padenis with ischaemic heart disease 15 not
known. It is possible that L-carnitine prevents
inhibinon of plucose metabolism, preserves
faity acid mewxbolism and removes toxic long-
chain fatry acid metabolhies from the myocar-
dial tissue’~* It is not known whether L-
carniupc can scavenge free radicals generared
due 10 the prescnce of a free hydroxyl group in
s chemica! structure.'? It seems that the
availability of free carpitine sumulates beta-
oxidation, thereby reducing intramirrochon-
drial acyl-coenzymé A and increasing ATP

production.’”* The decrease in intraymro-



[ndian srudy of infaret turorval

L-carnitine: properties

[_Lcarning points |

» narumily occurring, noncoxic fubrmance

« syathesised in the liver and kidneys from
lysinc and methienine

* morethan 90°, of body's zarn:tine is found in
cacdiac 2nu rkelerat musele

» esacnoel for [Ucry scid oxidation and energy
production -

= cygentiel for the rransfer of long-chawn fatry
agids from the cyroplasm to the mitochondris,
permutiing beta~oxidarion and producing
mergy in the form of ATP

s cnhances the oxidative utilisation of glucose,
preventing lucuc acid formation which 1s
damamng ro the myncardial ezl

s prevents the inhibition of adenine nugleoride
wranslocase, an enzyme responsible for passase
af ADP and ATP, and thus improvey the
availubility of ATP u¢ the site of urilisation

= decreases lipid peroxidauon which suggeats
thart it mrghr scavenge free radicals

v curninne deficiency enhances the
recumuletion of faccy acids which are ox1c o
c2ll membrane 1n cytoplasm

Box !

chondrial acyl-escers may stimulate the adenine
nuclcoride translocase and activgie the trans-
port of ADP and ATP across the mitrochon-
drial membrane.®® Furthermore, mewzbolic
flux through the citric acid cycie will be
cnhanced and the oxidarive utilisation of
pyruvare increased duc o an incrcase in the
availability of inrramitochondrial free coen-
zyme A and 3 reduction in the aceryl-coenzyme
Ajcoenzyme A ratio.! During ischaemia,
oxidarive utilisadon of pyruvate helps in main-
uining ATP* which may reduce muscic nec-
rosis.  Similarly, angina may be reduced
because intraceliular encrgetics are improved
by thc drug which may decrease the oxygen
requirement of the ceil. Since carnicing has no
effect on thrombosis, it should not be compared
with cthrombolyucs, although both drugs
reduce infarction size,

The improvement in myocardial necrosis in
acure myocardial infesction parienrs with car-
nitine suppiementation was associated with a
significaqt decline in angina pectoris and ol
cardiac arthythmias and 2 reduction in clags II1
and IV hcarr faflure and left ventmcular
enlargement. Altliough toral cardize mortalicy
did pot show a significant reduction in the
carnitine group, total cardize events were
significantly fewer in the earniring group com-
pared to the placebo group (table 4). There
secms to be strong evidence that short term
(<< 30 day) supplementation of caritine may
be beneficial in patients with ischaemic ficart
disease. When carniupe was admuinistered o
patents with coronary agrary disease for up o

1 Camiel P, Marracuu P, Locenzon; R, Membolic mackers of
|ltlrsus induced wehaemu Circulanon 1991; 83 (suppl 111

2 Opl; LE. Role of carniane wn faery acid menbolism of

gnrrml and wchderme metaibollam, Am Heaer 7 1979; ¥7:

75 -BE.

Spagnoii LG, Comi M, Villaschi §, Palrruert G, Maccan F

Myocaedsal caaruinne defiqiendy in scute myotacdinl mrnee-

ton. Jomees 19828 1 1419-20

T

» che role of L-camiune in the management of
coronsry arcery discase especially acuce I
myocardial wnfarcrion is nor established

¢ inacuce myocardial infarcrion, there s d
relative or cotal deficiency of carniune in the
myocardium

* rreatment with carmitine decreascs anging
pectoris, cardiag arthythmias and left
ventriculsr function as well as total cardiac
events which may be due to reduction in
infarcrion size

* Lecarnitline might alyo decrease {ree radieal

30 days 1n doscs of 1.5—-6 g/day orally, excrcise
¢apacity, time to exhaustion, maximurn work-
load and time to onscet of ischaemia and angina
zll increased. ¥ However, there was a reduc-
tion in the degree of ST segment depression
(during submaximai exercisc), anging pectors
2nd ventricular ecropics. Resujts from a short-
tcrm controlled study®™ in paticnes with stable
angina reported that 239, of patienc werc frec
of angina foliowing four weeks of rrearment
with L-carnitine (2.0 g/day). In cardiomyo-
pathy, carpidne therapy has been found w
decrease hypertrophy and increase left vencri-
cular ejection fracrion.!? fn a muliticentrc ran-
domised crial,® 351 parients with acute
myocardial infarcrion werc administered L-
carnitine for 48 hours within eight hours of
onset of symproms. After a weck, the reduction
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