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.- Background. Coronary artery bypass grafting (CABG) is usually performed using cardiopulmonary bypass (CPB), aortic
cross clamping and cardiac arrest. These imply global myocardial ischaemia followed by reperfusion period, both being
mportant for subsequent heart function.

Aim. To assess the influence of intracoronary L-camitne hydrochloride administration on electrical and systolic
“'myocardial function as weil as enzymatically assessed myocyte damage in early post operative period, in patients with
oderately impaired ejection fraction (EF) who underwent CABG with the use of CPB.

“Methods. Two groups of patients with stable CCS class IV or unstable angina, comparable EF, number of grafts, CPB and
rtic cross clamp times were studied. In group 1, crystalloid cardioplegic solution used for arresting the heart was supplemented
with" L-camitine hydrochloride, as was the warm controlled reperfusion. Group 2 served as a control. Total camitine
torcentration in coronary sinus samples was determined before, immediately after, and 12 hours after CPB. Cardiac output was
measured before anaesthesia, just after the patient was weaned off CPB and 4 hours postoperatively. The incidence of ventricular
ﬁbnllatmn during reperfusion was recorded. Serum cardiac damage markers were determined several times after CPB.
“Results. Compared with pre-bypass values, carnitine level in blood from coronary sinus just before the end of CPB
slgmﬁcantly increased in group 1 (from 50.6+7.36 to 34.2:+2.06 mmol/, p<0.05) and decreased in group 2. (from 35.3+2.97
' to 24.7£2.52 mmol/, p<0.05). Cardiac output immediately after CPB was higher in group 1 than 2 (4. 8+0 51vs. 324052
i/min:, p<0.05). There was no significant difference in cardiac output between the groups 4 hours post CPB. Serum act1v1ty of
; cardmc enzymes was significantly lower in group 1. The incidence of ventricular fibrillation during rcperfusmn penod was
“ lower in group | (2/16 vs. 8/17, p<0.05).

»_ Conclusions. The pharmacological doses of L-camitine hydrochloride added to cardioplegic sclution exh.lblt beneﬁcml‘
effects on postoperative heart function in patients with impaired EF as they accelerate expected postoperative improvement of °
;'left veniricular contractility and they markedly reduce focal myocardial necrosis.

"Kcy words: L-CARNITINE -~ MYOCARDIAL PROTECTION — CORONARY ARTERY BYPASS -- LOW CARDIAC OUTPUT
(Kardiol. Pol. 2000, 52, 181

metabolism. The above effect can be achieved using L-

) © INTRODUCTION
camnitine, which apart from its role in mitochondrial farty -

Coronary artery bypass grafung (CABG) is routinely

performed using cardiac arrest during cardiopulmonary by-
pass {CPB). This implies global myocardial ischaemia du-
. ring aortic cress clamping followed by reperfusion period,
both affecting postoperative myocardial function.

During the period of ischaemia significant rise in cate-
cholamines levels leads to increased serum free fatty acids
level (1). This in turn inhibits glucose oxidation (2), and has
_ . been recognised as one of the causes of ischaemic myocyte
i} -7 damage and subsequen: myocardial dysfunction during aero-
E <" bic reperfusion period (3).
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Free fatty acids are the primary substrate for ATP
production in myocardium. However, B-oxidation of free
fatty acids requires more oxygen than oxidative glucose
metabolism. During ischaemia, when myocytes are deprived
:: . from oxygen, excessive utilisation of free fatty acids as
t energy (ATP) source will increase myocyte damage {3).

Depending on current metabolic state, the myocardial
energy preduction can preferentially utilise one or another
I substrate. One of the possible pharmacological interventions
i aimed at myocardial protection would be an increase of
i glucose oxidation with simultaneous decrease in fatty acids

acids transport, has been shown to increase pyruvate dehyd-
rogenase complex activity, leading to enhanced glucose
oxidation in pharmacological doses (4).

The aim of our study was to assess the influence of
intracoronary L-carmitine hydrochloride administration on
electrical and systolic myocardial function as well as en-
zymatically assessed myocyte damage in early post operati-
ve period, in patients with moderately impaired ejection
fraction (EF) who underwent CABG using CPB.

METHODS

Patients recruited for the study had coronary artery
disease and presented with either unstable or stable CCS
class 4 angina. All studied patients were normotensive, non-
diabetics, and had suffered at least one Q-wave myocardial
infarction (MI) in the past. Enzymatic and electrocardiog-
raphic features of myocardial necrosis were excluded in all
the patients at the time of enrolment. All patients underwent
CABG using CPB.

Patients were randomly assigned into two groups. Group
1 included 16 patients (12 males; age range 44-62 years,
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median 57 years). Group 2 consisted of 17 patients (12
males; age range 42-65 years, median 56 years). Mean EF
was 38+4.4% and 36+3.7%, respectively. On average, 3.6
grafts per patient were implanted in group 1 and 3.4 grafts
per patient in group 2. The CPB time was 8447.5 min. and
78+8.5 min., and aorta cross-clamping time — 44+4.1 min.
and 39+3.6 min., respectively.

In both groups, 10 mikg antegrade crystailoid St. Tho-
mas’ Hospital (Braum) cardioplegia was used o induce
cardiac arrest. 200 ml of the same solution was delivered into
the aortic root after each distal anastomosis had been comp-
leted to maintain asystole. Before the aortic cross clamp was
removed, controlled aortic root reperfusion with warm blood
cardioplegia {1:4 cardioplegic solution and blood mixture)
was administered infusing 500 ml over 5 min period.

In group 1 cardioplegic solution was supplemented with
1 mmolA of L-carnitine hydrochloride. Patients in this group
received on average 368+26.9 mg of the drug. L-camiting
hydrochloride solution used in the study had been prepared
using chemically pure substance {Sigma Co.) by the Depart-
ment of Drug Form Technology of Silesian Medical School.
Microbiologic purity of L-camitine solution had been con-
firmed and its pharmaceutical incompatibility with cardiop-
legic solution excluded before its use in patients. Osmotic
pressure and pH of cardioplegic solution was not changed by
L-camitine addition. The use of L.-camitine hydrochloride in
patients was approved by the Local Ethics Committee.

Cardiac output (CO) was measured using thermodilution
method with Swann-Ganz catheter. The measurements were
obtained before induction of anaesthesia as well as im-
mediately afrer and 4 hours after the patient had been
weaned off cardiopulmonary bypass. The incidence of vent-
ricular fibrillation (VF} during cardiac arrest induction and
during reperfusion was noted. Total serum carnitine concen-
fiation was measured in coronary sinus blood samples taken
before CPB as well as immediarely after and 12 hours after
CPB. The measurement was performed colorimetricaily
using kits supplied by Boehnnger Mannheim (5).

Twelve-lead ECG was recorded at rest before operation
and on the 1st and Sth postoperative day. Immediately after
surgery, 24-hour ECG was performed using Medilog MR-45
(Oxford) recorder. The minimal, maximal and mean heart
rate, ST segment changes as well as the type and incidence
of arrhythmia were analysed. '

The activity of indicator enzymes in systemnic blood serum
was measured during the first 24 hours after CPB. Creatine
kinase (CK) level was assessed 12 and 24 hours after CPB
and CK-MR isoenzyme level was assessed 4, 16 and 24 nours
after CPB. CK and CK-MB assays were performed with
enzymatic method applying ready to use kits supplied by
Biomencux at 30C and 37C respectively. Aspartate and
aslanine aminotransferase (AST and ALT) activities wers
measured with enzymatic method 12 and 24 hours post CPB.

Statistics. The resuits arc presented as mean SEM and
analysed using Student t test for paired and unpaired data
and chi-square test with Yates correction where appropriate.

RESULTS

Total serum L-carnitine concentration in coronary sinus
biood before and 12 h after CPB was comparable in both
groups. A significantly lower carnitine level was detected in
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coronary sinus blood just before weaning off CPB in
comparison with its preoperative level in group 2
(24.742.52 vs. 35.3+2.97 mmoll, respectively, p<0.05).
Supplementation of cardioplegia’ with Lcarnitine hydro-
chloride resulted in significantly higher total carnitine level
in coronary sinus blood immediately before weaning off
CPB in comparison with pre CPB measurement in group
1 (50.6:+7.36 vs. 34.24:2.06 mmolA, respectively, p<0.05).

Cardiac output was similar in both groups preoperatively.
We observed significant increase of cardiac output in group
1 immediately after CPB; however, 4 hours later there was
no significant difference in cardiac output between the
groups (Figurel, Table I). Creatine kinase (CK) serum
activity was lower in group 1, measured 12 hours after
CABG. However, 24 hours after the operation no significant
difference in CK activity could be shown (Figure 2, Table I}.
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Figure 1. Cardiac output before, immediately after, and 4 hours
after termingtion of CFB in patienis with and without carnitine in
cardioplegic solution

Table I. Cardiac output and indicator enzymes activity
in both groups.

GROUP 1 GROUP 2 | p<
n=16 n=17

Cardiac output {I/min} .
Before CPB ] 261049 3.0£0.64 NS
Immediately post CPB 4.810.51 3.210.52 0.05
4 hours post CPB 4.41+0.56 361041 NS
CK (VL)
12h post-op 188.3+0.36 | 263.2£31.42 | 0.05
24h post-op 156.5£14.75 § 164.3£10.75 | NS
CK MB (V/L)
4 hours- post-0p 56.216.11 81.247.21 § 0.05
16 hours post-op 6224693 | 7444281 | NS
24 hours post-op 66.7+5.98 70.2£7.71 NS
AST (V/L)
12 hours post-op 24.413.02 32.3+3.62 | 0.05
24 hours post-op 3724391 57.4+4.58 0.05
ALT (V/D)
12 hours post-op 9.9+1.33 1012126 NS
24 hours post-op 12.6£1.13 142+1.27 NS

Abbreviations; CPB — cardiopulmonary bypass; CK - crea-
tine kinase; CK MB - isoenzyme MB of creatine kinase;

AST - aspartate ransaminasc; ALT - alanine transaminase
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1 with carniline
without carnitine

p<.05

12 hours 24 hours

C with carnitine
without carnitine

S p<.05
: T

. 12 haurs 24 hours

Serum activity of a) creatinine phosphokinase (CK), b)
-CK,-and ¢} GOT 4, 12, 16 and 24 hours after termination of
CPBin" patients 'with and without carnitine in cardioplegic and
reperfusion. solution

Table:II. The results of 24-howr ECG monitoring in both
groups "%

Gan o : GROUP 1 | GROUP2 | p<
e n=16 n=17
Heart rate’ (bpm)
- Y Minimal 6341546 753£5.72 | 0.05
e Maximal - 144.7+£14.25 | 157.24£15.33 | NS
. Mean - 95.64£10.17 | 105.719.15 | NS
’: Number of premature beats

125.1413.85 | 150.64+20.89 | NS
281.5£18.23 [ 311.5£20.29 | NS

- Ventricutar -
- .- Supraventricular

ST segment changes (mm)
- . Mmm elevation 214033 L.74+0.12 NS
.1~ Maximal depression 0.910.07 1.3%0.14 NS

Isoenzyme CK MB serum activity 4 and 16 hours

. Postoperatively was lower in group 1 than in group 2. Again,

24 hours after CABG no significant difference was observed
(Figure 2, Table I).

Aspartate transaminase (AST) activity 12 hours after

CABG was similar in both groups, decreasing 24 hours after

the operation (Figure 2, Table I). Alapnine transaminase
(ALT) serum activity was comparable in both groups 12 and
24 hours postoperatively (Table I).

No changes suggestive of acute MI in 12-lead ECG
performed on the 1st and 5th post-operative day were found in
any of the patients in both groups. Twenty-four-hour tape
analysis results are presented in Table II. All the patients
maintained sinus rhythm over first 24 hours following CABG.
The minimal heart rate was lower in group 1 than in group 2.
No significant differences in incidence and type of arrhythmia
or ST segment changes were observed during this time period.

A significantly higher incidence of VF during reper-
fusion period was observed in group 2 compared with group
1 (8/17 vs. 2/16, p<0.05). The igcidence of VF during
cardiac arrest induction with cardioplegic solution did not
differ between the groups (4/17 vs. 4/16, NS).

DISCUSSION

Cytoprotective action of carnitine during ischaemia has
been confirmed in both experimental and clinical studies (4,
6-8). Camitine infusion has been shown to decrease the
necrosis extent measured with serum CK and CK MB rise in
acute MI (6). Global myocardial ischaemia during cardiop-
legic cardiac arrest on CPB for CABG leads to myocytes
necrosis (9). Our study showed that camitine administered
intracoronary during CABG decreased the serum indicator
enzymes rise. We observed lower incidence of VF in
reperfusion period as well. It seems, therefore, that in-
tracoronary administration of pharmacological doses of car-
nitine will significantly limit the extent of myocyte damage.

Low cardiac output syndrome after CABG remains
aconsiderable clinical problem with complex aetiology (10).
The most readily recognised factors are reperfusion injury
(11) with myocardial stunning (12) and myocyte necrosis
(13). It has been recognised that cardiac output early after
cardiac surgery is inversely related to myocardial necrosis
extent (13). The degree of myocardial damage will affect
early postoperative course as well as life expectancy (14).
L-camitine and its derivative propionyl-L-camitine improve
contractility of both ischaemic isolated heart muscle seg-
ments (8) and ischaemic isolated perfused heart (4},

Oral camitine supplementation in preoperative peried in
humans has been shown to increase postoperative myocyte
ATP content and to decrease the requirement for inotropic
support after CPB (7). The results of our study are the first
confirmation of clinically significant, close to 50%, im-
provement in left ventricular systolic function, assessed with
reliable invasive method in patients with pre-existing low
EF. The observed improvement was most probably due to
the earlier recovery of expected contractility, as 4 hours later
the difference in cardiac output values between the groups
could no longer be observed.

‘When discussing changes in cardiac output, the influence
of medication on systemic vascular resistance has to be

‘considered atong with its influence on global contractility. In

animal model camitine has been shown 1o abolish vasocons-
trictive effect of ischaemia (15) whereas in humans no blood
pressure drop has been documented which suggests direct
positive inotropic caritine effect (16). In both the reports,
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however, vasodilation was achieved only with significantly
higher doses of carnitine than used in our study.

Camitine exerts indirect antiarhythmic action in patients
with coronary artery disease (6). Lower incidence of VF
during reperfusion in carnitine treated group may confirm
this finding. However, we could not confirm antiarrhythmic
or anti-ischaemic carnitine effect over the first 24 hours after
CPB period, using .24 hour ECG analysis. It seems that the
dose of camitine used in our study maintained pharmacolo-
gical drug concentration in coronary blood and myocytes
onty during the infusion period and immediately afterwards.
Indeed, the camitine serum COfCERtration in coronary sinus
blood 12 hours after CPB did not differ between the groups
nor was it different from preoperative value. The lower
minimal heart rate during first postoperative day in group
1 is probably related to better haemodynamic left ventricular
performance in the early postoperative period.

" Segmental myocardial ischaemia lasting longer than 30
min. leads to an increase in free camitine concentration without
changing total camitine level in coronary sinus blood (17).
Global myocardial ischaemia in excess of 30 min causes
significant drop in total myocardial carnitine content (18). We
observed a significant decrease in total camniting concentration
in coronary sinus blood as the result of CPB in the control
group. This may be the consequence of total myocardial
carniting depletion resulting from 40 min. of global myocardial
ischaemia during aortic cross-clamping and/or the effect of
impaired hepatic and renal carnitine synthesis during CPB (19).

In group 1 L-carnitine was present in abundance in the
coronary circulation during global ischaemia and reperfusion
periods. The protective effect could develop either as the
result of accumulation of camitine excess in myocardium
secondary to its administration in pharmacological doses (4}
orfand as the effect of supplementation preventing iatrogenic
myocardial camitine depletion during global ischaemia (18).

CONCLUSIONS

1. Supplementing cardioplegic solution with L-carnitine
hydrochloride i pharmacological doses has beneficial
effect on myocardial function in patients with reduced EF
leading to earlier recovery of expected left ventricular
contractility after CPB and aortic cross-clamping, and
significantly limits focal myocardial necrosis.

2. Administration of L-carmnitine hydrochlonde with car-
dioplegic solution erhances myocardial protection from
ischaemia and reperfugion injury, hence preventing low
cardiac output development. L-cammitine appears therefo-
re to be yet another mteresting tool that can be used to
improve myocardial management during CABG.
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L-KARNITYNA w PLYNIE KARDIOPLEGICZNYM
WSPOMAGA OCHRONE MIESNIA SERCOWEGO u CHORYCH

z OBNIZONA FRAKCJA WYRZUTOWA
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‘Pomos[owamc naczyn wmncowych przeprowadzane jest

czu, gwymaga mckszej ilosci tlenu niz oksydacja gluko-
«warunkach niedokrwienia, gdy ilos¢ dostgpriego tlenu
est- ogramczona, nadmierny udzial kwasdw duszczowych
w produkc_u ATP nasila uszkodzenie miocytéw (3).
“‘--chsmn sercowy ma zdolno$¢ szybkiej zmiany substratu
0" produkc_u energii w zaleznoici od aktualnej sytuacii
embohcznel Jedna z interwencji farmakologicznych stu-
za‘cych ochronie miednia sercowego jest wzmaganic metabo-
i ;hzmu glukozy kosztem metabolizmu kwaséw ttuszczowych.
Dmaiame takie ma I-kamityna, ktdra, niezaleznie od istot-
o _nq roli w transporcie kwasdw ttuszczowych do mitochond-
niéw, w dawkach farmakologicznych nasila tlenowy meta-
. .bolizm glukozy poprzez zwigkszanie aktywnosci kompleksu
. dehydrogenazy pirogronianowej (4).
Celem pracy byla ocena wptywu chlorowodorku L-kar-
- nityny, podawanego dowieicowo, na funkeje skurczows i ele-
. ktryczna migsnia sercowego oraz wskazniki enzymatyczne
uszkodzenia migcytéw we wezesnym okresie po zabiegu
pomostowania naczyri wiericowych (CABG) z uzyciem CPB
u chorych z umiarkowanie obnizona frakcja wyrzutows.

MATERIALY i METODY

Badaniami objeto 33 chorych (grupa I, n=16, grupa II,
n=17) po przebytym zawale serca poddanych CABG.
W grupie 1 dowptynu kardioplegicznego dodano L- -kamityne.
Efekt tej terapii mierzono poprzez cewnikowanie serca,
badania enzymatyczne i 24-godzinne monitorowanie EKG.

Szczegély dotyczace metodyki badad przedstawiono
W angielskie] wersji pracy.

(Kardiol. Pol. 2000, 52, 185}
WYNIKI

W obu badanych grupach zawartosci kamityny catkowite;
w korwi z zatokl wieficowe] przed i w 12 godzin po zakoriczeniu
CPB byly podobne. W grupie II stwierdzono statystycznie
istotme zmniejszenie zawartodcl kamityny catkowitej w krwi
z zatoki wiericowej tuz przed zakordczeniem CPB w pordw-
naniu z jej zawartoscia przed zabiegiem, odpowiednio:
24,742,521 35,342,97 mmol/l, p<0,05. W grupie I wzbogace-
nie kardiopleginy chlorowodorkiem L-karnityny spowodowalo
istotny statystycznie wzrost zawarto§ci kamityny catkowitej
w krwi z zatoki wieficowej tuz przed zakoficzeniem CPB
w stosunku do jej zawartodci przed zabiegiem, odpowiednio:
50,6+736 1 34,2+2,06 mmol/, p<0,05.

Rzut minutowy przed rozpoczeciem CPB w obu bada-
nych grupach byl podobny. Bezposrednio po zakodczeniu
CPB wzrastal w grupie I, a w 4. godzinie po zakoriczeniu
CPB jego wartosci ponownie nie réznity sig¢ istotnie statys-
tycznie w obu badanych grupach (ryc. 1, tabela I).

Aktywnos$¢ kinazy fosfokreatynowej (CK w surowicy
krwi w 12 godzinie po zabiegu byla mniejsza w grupie L
W 24 godzinie po zabiegu aktywnosé CK w obu grupach
byla podobna (ryc. 2, tabela I).

Aktywnoé¢ izoenzymu MB CK (CK MB) w surowicy
krwi w 4 i 16 godzinie po zabiegu byla mniejsza w grupie L.
W 24 godzinie aktywnos¢ CK MB obu badanych grup byla
podobna (ryc. 2, tabela I).

Aktywnogé transaminazy asparaginianowej (AST) w 12
godzinie po zabiegu byla w obu grupach podobna i mniejsza
w 24 godzinie po zabiegu w grupie I (ryc. 2, tabela I).
Aktywno$¢ transaminazy alaminowej (ALT) w surowicy
obu grup chorych byla podobna zaréwno w 12, jak i 24
godzinie po zabiegu (tabela I}.

W kolejno wykonywanych zapisach elektrokardiografi-
cznych w 1 i w 5 dobie po zakoriczeniu CPB nie stwier-
dzono elektrokardiograficznych cech swiezej martwicy mig-
Snia sercowego u zadnego z pacjentdw zardwno w grupie I,
Jak i II. Wyniki monitorowania holterowskiego przedstawio-
no w tabeli II.

W pierwsze] dobie po zabiegu wszyscy chorzy mieli
zachowany ryun zatokowy. Minimalna czestos¢ akcji serca
byla mniejsza w grupie L.

Nie wykazano istotnych réznic pomigdzy badanymi gru-
pami w czestoScl 1 rodzaju zaburzed rytmu serca oraz
w przebiegu odcinka ST w pierwszej dobie po zabiegu.

W grupie II czgsto$¢ wystgpowania migotania komdr
w okresie reperfuzji w pordwnaniu z grupy | byla istotnie
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statystycznie wieksza, odpowiednio: 8/17 i 2/16, p<0,05.
Czgstodé migotania komér w momencie zatrzymania serca
kardiopleging byla podobna w obu grupach, odpowiednio:
417 i 4/16.

DYSKUSJA

Dzialamie cytoprotekcyjne karnityny w przebiegu niedo-
krwienia potwierdzono w badaniach eksperymentalnych i kii-
nicznych (4, 6, 7, 8). Wiademo, ze infuzja kamityny w prze-
biegu zawatu miesnia sercowego zmniejsza rozmiar martwicy
ocentany zmiennoscig aktywnosci w krwi CK i CK MB (6).
W czasie zabiegéw kardiochirurgicznych z zastosowaniem
CPB i zatrzymaniem czynnoéci serca dochodzi do martwicy
miocytdw (9). W przedstawicnych badaniach wykazalismy,
ze w czasie CABG karnityna podawana dowiericowo istotnie
ogranicza wzrost aktywnodci enzyméw wskaZnikowych w su-
-rowicy. StwierdziliSmy take zmniejszenie czestosci wyste-
powania migotania komdér w okresie przywracania czynnosci
serca. Oba te fakty sugeruja, Ze kamityna podawana dowier-
cowo w dawkach farmakologicznych istotnie ogranicza
uszkodzenie komdrek miesnia sercowego.

Zjawisko matego rzutu po CABG jest istotnym klinicz-
nie problemem o zloZonej etiologii (107, Wéréd przyczyn
najczgdcie] wymienia si¢ uszkodzenie poreperfuzyjne (11)
i,ogluszenie migsnia sercowego {12) oraz martwice miocy-
téw (13). Wiadomo, e wielko$¢ rzutu minutowego mierzo-
nego bezposrednio po zabiegu jest odwrotnie proporcjonalna
do stopnia martwicy miefnia sercowego (13). Stopied
uszkodzenia warunkuje z kolei przebieg wczesnego okresu
pooperacyjnego i rokowanie co do Zycia (14). L-kamityna
1 jej pochodna propionyl-L-karnityna poprawiaja kurczli-
wos¢ izolowanych fragmentéw migénia sercowego (8) oraz
serca izolowanego w warunkach niedokrwienia (4). Podanie
kamityny doustnie w okresie przedoperacyjnym u ludzi
prowadzi do wzrostu zawartodci ATP w miocytach i zmniej-
sza zapotrzebowanie na aminy katecholowe po zakorezeniu
CPB (7). Uzyskane przez nas wyniki sa pierwsza dokumen-
tacjq istotme] klinicznie, si¢gajgcej 50%, poprawy po poda-
niu kamityny czynnosci skurczowej lewej komory, ocenia-
nej wiarygodna metods inwazyjng u ludzi z pierwotnie
obnizona frakcja wyrzutowa. Poprawa ta wynikala z szyb-
szego powrotu oczekiwanej kurczliwosci, bowiem w 4 go-
dzinie po zakodczeniu CPB kurczliwo§é lewej komory
ocentana rzutem minutowym byla podebna w obu grupach.

Badanie oddziatywania na rzut minutowy musi niezalez-
nie od efektu na kurczliwosé globalng, uwzgledniaé okres-
lenie wplywu na opdr cbwodowy. W modelu zwierzecym
kamityna znosi efekt wazokonstrykcyjny niedokrwienia
(15). Natomiast u ludzi zmniejszanie przez kamityng oporu
obwodowego nie zmienia cisnienia tetniczego, co wskazuje
na jstienie bezposredniego efektu inotropowego dodatniego
kamityny (16). W obu przypadkach jednak obwodowy efekt
naczyniowy jest uzyskiwany po podaniu istotnie wyiszych
niz w naszych badaniach dawek leku,

Karnityna” wykazuje posredni efekt antyarytmiczny
U os6b z choroba wieficowa (). Spadek czgstosci wy-
stgpowania migotania komor w okresie reperfuzji w badane;
Erupie wydaje si¢ potwierdzad istnienie takiego dzialania.
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- Nie stwierdzono natomiast efektu antyarytmicznego i prze-
. ciwniedokrwiennego ocenianych metoda Holtera w pierw-

szej dobie po zakoriczeniu CPB. Wydaje sie, ze zastosowana

. w przedstawianych badaniach dawka kamityny wystarczata

do utrzymania farmakologicznego steienia leku w krwi
wieicowe] 1 w komérkach migénia sercowego jedynie
w czasie 1 bezposrednio po wlewie. Oceniana bowiem w 12
godzin pdZniej zawarto$c kamityny w krwi wiedcowej byla
podobna w obu badanych grupach i nie réinita sie od
zawarto§ci wyjsciowej. Natomiast zmniejszenie czgstosci
akcji serca w pierwszej dobie po zabiegu wydaje sig by¢
potwierdzeniem poprawy czynnodci hemodynamicznej le-
wej komory we wczesnym okresie pooperacyjnym.

Odcinkowe niedokrwienie trwajace nie diuzej niz 30
minut powoduje wzrost zawartoéci wolnej kamityny w krwi
z zatoki wiericowej przy nie zmienione] zawartodci kar-
nityny catkowitej (17). W przypadku globalnego niedo-
krwienia migénia sercowego trwajacego dluzej niz 30 minut
dochodzi do zmniejszenia zawartodci kamityny catkowite;
w migéniu sercowym (18).

W naszym materiale stwierdzilismy w grupie II, kontrol-
nej, zmniejszenie zawartosci kamityny catkowitej w krwi
z zatoki wieficowej w wyniku CPB. Spadek ten moze by¢
efektem zmniejszenia si¢ zawartosci kamityny catkowite;
w miocytach w wyniku trwajacego 40 minut globalnego
niedokrwienia miesnia sercowego w trakcie zaklemowania
aotty i/tub uposledzenia syntezy karnityny w watrobie i ner-
kach w przebiegu CPB (19).

L-kamityna w grupie I, badanej, znajdowata si¢ w nad-
miarze w kraZeniu wiedcowym zaréwno w okresie cal-
kowitego niedokrwienia, jak i w czasie kontrolowanej reper-
fuzji. Dziatanje ochronne kamityny moglo sie rozwinad
dzigki akumulacji jej nadmiaru w tkance migénia sercowego
w wyniku jej podawania w dawkach farmakologicznych (4)
/lub powstawalo jako efekt suplementacji w jatrogennym
niedoborze kamityny powstajacym w miesniéwce w- prze-
biegu globalnego niedokrwienia (18).

WNIOSKI

1. Chlorowodorek L-karnityny stosowany w dawkach far-
makologicznych w piynie kardioplegicznym u chorych
z obnizona frakcja wyrzutowa wykazuje korzysmy dla
funkcji migénia sercowego efekt polegzjacy na przy-
spieszeniu oczekiwanej poprawy kurczliwosci lewej ko-
mory i istotnym ograniczeniu mantwicy ogniskowe;j.

2. Podanie chlorowodorku L-karnityny w piynie kardio-
plegicznym, przyczyniajace si¢ do lepszej ochrony mies-
nia sercowego przed niedokrwieniem i uszkodzeniem
reperfuzyjnym, zapobiega zjawisku malego rzutu po
zabiegu i jest istotnym wzbogaceniem zbioru narzedzi
stuzacych ochronie migsnia SETcCowego W Czasie pomos-
towania naczyd wiericowych. o

Autorzy pragna serdecznie podziekowad Panu Profeso-
rowi dr. hab. n. med. Florianowi Ryszce, Kierownikowi
Katedry Farmacji Stosowanej i Technologii Lekdw | Za-
ktadu Technologii Postact Lekéw Slaskiej Akademii Medycz-
nej za przygotowanie i kontrolg podstawowego roziworu
chlorowodorku L-karnityny.




