Souhrn

V této praci studujeme G&inky exogenné podavaného karnitinu na metabolismus svalo-
vych bunék u zdravych jedinci a za podminek ischemické choroby dolnich koncetin.
Kamitin je diky svému hlavnimu G&inku, kterym je transport mastnych kyselin
s dlouhym fetézcem pifes membrany mitochondrie, komerné€ Gspé$na latka. Suplemen-
taci této latky je potencidlni moZnost ovlivnit metabolismus tukid i cukri, pfipadng
zrychlit regeneraci po télesné zatéZi, aviak chybi jednoznaéné dikazy. Ovlivnéni meta-
bolismus sportovci nebo obéznich jedincu Casto ztroskotava na nedspéchu transportu
této latky do svalovych buiiek. Lepsi efekt suplementu prezentuji studie, kde se karnitin
podéava osobam s ischemickou chorobou dolnich konéetin (ICHDK) nebo s poSkozenim
svall zapficinéné intenzivni t&lesnou zatézi.

Abstract ‘

In this thesis we study effect of exogenous aSlication of carnitine on muscle cells’s me-
tabolism in healthy subjects and in conditions of peripheral arterial disease. Carnitine is
commercialy successfull substance thank to its main effect, which is transportation of
long chain fatty acid through mitochondria’s membrane. The supplementation of the
substance can potentially affect metabolism of fat and carbohydrate, eventually accele-
rate regeneration after exercise by supplementation of this substance, but unequivocal
proofs is missing. The affection of sportsmen’s metabolism or obese subjects often fails
because of failure of transport the substance into muscle cells. Studies, in which carni-
tine was applicated to subjects with peripheral arterial disease or subjects with damage

of muscles after intensive exercise, monitored better effect of the substance.
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Cil prace

Cilem prace je ziskat a zpracovat co nejvice moznych dostupnych informaci z &eské a
zahraniCni literatury tykajici se problematiky karnitinu a jeho podavani zdravym oso-
bam, sportovclim a pacientiim s ischemickou chorobou dolnich kongetin, dale porovnat
jeho €innost na vykonnost, regeneraci a dalsi parametry u obou skupin a navrh vysvét-
leni, pro¢ se suplementace karnitinem u pacientti s ischemickou chorobou dolnich kon-
Cetin setkava s vét§im Gspéchem v porovnani se zdravymi osobami. Poslednim cilem je

pokusit se zmapovat vyuziti karnitinu u pacienti s ICHDK v Ceské republice.

Aim

The aim of this study is to find and process available Czech and foreign literature about
carnitine and its supplementation to healthy subjects, sportsmen and patients with peri-
pheral arterial disease. The other aims are to compare its effects on performance, rege-
neration and other parameters in both groups and proposal of an explanation, why the
supplementation of camitine is more successful in patient with peripheral arterial dis-
ease than in healthy subjects. The final aim is to investigate the use of carnitine by pa-
tients with PAD in the Czech Republic.



Metodika

Diplomova prace je zpracovana formou piehledu. Informace a data jsou zpracovany
z dostupnych publikaci odborné &eské a zahrani¢ni literatury vztahujici se k problemati-
ce kamitinu. K vyhledani relevantnich studii tykajicich se podavani karnitintu zdravym
osobam a pacientim s ischemickou chorobou dolnich kongetin byly pouZity databaze
Medline, Pubmed, Springerlink, Ebscohost. Bylo provedeno jednoduché Setfeni naleze-
nych studii na zakladé& slovniho zhodnoceni a vypocet procent. Dale bylo provedeno an-
ketni Setfeni mezi 1ékafi (cévni 1ékafi, kardiologové, internisti) v &eskych podminkach.
Anketni Setfeni je vyhodnoceno na zakladé jednoduchého statistického zpracovani, po-

moci vypo¢tu procent a slovniho zhodnoceni.

Methods

The thesis is elaborated as a rewiev. Information and data are obtained from available
Czech and foreign publications, which are related to of the subject of carnitine supple-
mentation. For searching relevant studies dealing with supplementation of carnitine in
healthy subjects and in patients with peripheral arterial disease the Medline, Pubmed,
Springerlink, Ebscohost databases were used. There was made simply investigation of
found studies by verbal evaluation and calculation of percentage. Furthermore, we car-
ried out a survey among physicians (vascular physicians, cardiologists, internists) in
Czech conditions. The survey was processed on the basis of simple statistics methods,

by means of percentage calculation and verbal evaluation.



Vysledky

Podavani samotného karnitinu zdravym osobam se nesetkava s ofekavanym u¢inkem na
obsah karnitinu ve svalu, spirometrické, biochemické a vykonnostni parametry po fy-
zické zatézi o riznych intenzitach. ZlepSeni regenerace lze sledovat po fyzické aktivite
o vysoké intenzit&, kde karnitin regeneraci napomaha spise tak, Ze zmirfiuje oxidativni
poskozeni nez, Ze by sniZoval plazmaticky laktat. Osoby s ICHDK mohou také tézit
z ucinku karnitinu na zmirnéni oxidativniho poskozeni tkani. ZvySuje dobu a délku chi-
ze a zmiriuje klaudikaéni bolesti. Piesto karnitin v Eeskych podminkach témé&f neni do-

poru¢ovan jako doplitkova l1écba.

Results

Supplementation with carnitine to healthy people is not followed with significant effect
neither on muscle camitine concetration, nor on spirometric, biochemical parameters
and performance after exercise of various intensity. Effects on regeneration improve-
ment are observed only after intensive exercise. In this condition carnitine helps to atte-
nuate the oxidative damage more than to decrease the amount of plasmatic lactate. Sub-
jects with PAD have also benefited from antioxidative effect of carnitine. Carnitine in-
creases walking time and distance and attentuates claudication. Despite these benefits it

is not recommended as a supplementary treatment to the patients in the Czech Republic.
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Diskuze

Studie zabyvajici se efektem karnitinu u zdravych jedinct jsou téZzko porovnatelné
vzhledem k odli¥nym metodologiim, fyzickym zat€Zim a zpisobtim aplikace suplemen-
tu. Ve vét§ing studii nedochazi ke zvySeni koncentrace karnitinu ve svalu nebo tento pa-
rametr vibec neméfi, pfestoZe by se vzhledem k mistu pasobeni kamitinu mélo jednat o
kli¢ovy parametr, pokud chceme sledovat jakékoli zm&ny po suplementaci. Usp&sné
v tomto ohledu se jevi studie, které spolu s aplikaci karnitinu zvy$uji hladinu inzulinu
v krvi, coz vede k lep§imu transportu této latky do svalu. Tyto studie vSak zatim nesle-
duji vykonnostni a spirometrické parametry. Studie, které sleduji podavani karnitinu pa-
cientim s ICHDK, se ¢asto neshoduji, zda je pfiznivy GCinek zpisoben jeho pfiznivym
vlivem na hemodynamiku nebo zlepSenim lokalniho metabolismu.

Efekt karnitinu 1ze sledovat zvlasté u jedinch se zménénym bunéénym metabolismem
acylkarnitinti - af uZ u zdravych jedinci po intenzivni kratkodobé zatéZi nebo u pacien-
tu s ICHDK.

Discussion

Studies dealing with effects of camitine in healthy subjects are hardly comparable due
to various methodologies, exercise and aplication of the supplement. The elevation of
carnitine concentration in muscles is not monitored in most studies, although it should
be the key parameter to measure any changes after the supplementation. Successful are
studies, which use camitine with elevated plasmatic concentration of insulin, however
these studies do not monitor performance and spirometric parameters. Studies dealing
with application of carnitine to patients with PAD do not correspond with theories,
whether the good effect of carnitine is caused by effect on haemodynamic or effect on
improvement in local metabolism.

It is possible to observe the effect of carnitine especially in subjects with altered meta-
bolism of acylcarnitines and in healthy people after short intensive exercise and patients
with PAD.
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Zavéry
Kamitin je ve velké mife nabizen zdravym lidem, u nichZ nejsou jeho pfiznivé ucinky
podloZené jako u pacientt s klaudikacemi. U t&chto pacientd je karnitin v Ceské repub-

lice vyuzivan minimalné.

Conclusions
Carnitine is mostly offered to healthy people although its positive effects on them are
not confirmed. Much better results are achieved with people who suffer from claudica-

tion. In these patients carnitine is used minimally in the Czech Republic.
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