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Evaluation of clinical value for determination of
L—carnitine level in blood

Eun Suk Kang, Eul Ju Seo, Hyun Sook Chi

Department of Clinical Pathology, College of Medicine,
University of Ulsan, Asan Medical Center

LL—carnitine Is an essential cofactor for the transport of long-chain fatty acids into mito-
chondria for B-oxidation. Carnitine deficiencies either due to primary or secondary causes
are presented as a myopathic type or systemic type like an encephalopathy due to metabolic
disturbances or even fatal cardiomyopathy. The definite diagnosis of carnitine deficiency is
based on the determination of free— and acyl—carnitine concentrations mn blood, urine, or
various tissues and the clinical response to replacement of oral L—carnitine.

We reviewed 50 patients requested blood carnitine determination to evaluate diagnostic ef-
ficacy of this test. Enzymatic method with carnitine acetyltransferase and acetyl CoA as a
substrate was used to determine carnitine concentration in plasma or serum. Normal
carnitine levels were obtained from 41 control children and ranged from 7.2 mg/L(44.4 p
mol/L) to 12.9 mg/L(79.5 gmol/L). Twenty-four of 50 patients had carnitine concentra-
tions lower than 7.2 mg/L.(44.4 pmol/L) and their clinical findings were cardiomyopathy,
congenital heart disease complicated with congestive heart failure, organic acidurias and met-
abolic disturbances. The clinical manifestations of patients were definitely improved in 10 pa-
tients out of 16 after treatment with L-carnitine.

Early recognition and high dose of carnitine therapy are mainstay of carnitine deficiency.
In conclusion, all patients suspected carnitine deficiency either due to primary or secondary
causes should be assessed and monitored their carnitine levels before and after treatment.

Key words : Carnitine, Cardiomyopathy



3 Z L—carnitine 3% 239 48 #84

I. M 2

L-carnitine( A-hydroxy -y ~-N-trimethylammonium
butyrate) & lysineZ} methionineS 7)2=2 7ty A
AN BHe F AR AFeER oFHY
carnitine acyltransferase?] 802 ) H4ib(fatty
acid, FA)E, 2 ZdlA 53] 42 ¥4(long ch-
ain FA)& AMEAQA HEZ=gohlz o]lFA 7|
i F8% 488 e oz dA o o] L
—carnitined] 23] nEF=goll & o]FH =
Hibe B-oxidationg AAH AA Y Yo BA
AtgE T ? L-carnitined 4¥d F84& 134
E& 23 Yooz Addtd Aol e ¢ 24
4z, WEHA o4, AERF, 2 n¥EY
ol¥8FH Ze tato] & H R3] Reyed FFT
v, 2eln AHAA AZHEEST T o277 o
P dAde depd 5 gon oHd FAEC]
L-carnitne& #A7%d #ozx 79 oaA
34& & 4 doked AP L-carnitine ¥
o FHe 4% A4y A 1 FxE FAY
cgn 7ted dd w7t AR o3tz FAH
o e ASE dEEY Add doiM de L-
carnitine £} & A28 ¥ Ao) uidF st

29 dda o Ae 1991@RE  L-carnitine
55 54¢ AWs dod & AqAE 1 &
e 282 499 BAsY 948 aaw
ANEHE vnRAgoen & HA f84d
&t Hristed Rz gA

1.0y o Y

1) Chat
LS 19919 Y RE 19949 3YAtolo) g4ke]
4 AESYHY S EAd carnitine % &3
€ 933 50MY BAE Aer sgen A4
WEFE 19949 49 Aot oY E BED 2olE
Z AdAaAoz 148 a3 233 L—carnitine 2
H3E AAAZ F ddD 4199 AolE e
2 &gk

gt uole UM RE 134 Abel(F7t
#F24)d3 doule 2810 oe AAYERFE
o yole IMEAAM 144 Alel(F 73 3 H e
o doH= 2.2 101

2) gy

AAe 8% 3L g4e A43gen ANUR
w9 A%+ EDTA Adgd A¥gd €3¢ 20
col B FAGst FAA HAE Mg
AAN] A}4E A]epe wE Boehringer Mannheim
BiochemicaAtel 4 Tt en £ AFdA Arg
3l W o 19851 Wieland OHS %) ¢ 8ld A ote
WwiHe 543 enzymatic UV method2 32} A
Wl L—carnitine® A< TFHO e acetyl
CoAE 713 2%l carnitine acetyl transferase®
HEFE Brkx FaE9 954 ZEE AAH 9
At wteol A Asl= NADHY} lactate dehydro-
genased] 93 NAD+z $F4E wo Fixo
AAE 365nmIA A d& EA 3o 24 free carniti-
ned] =& AMNE 3l d& e WEe=
E A9 E dojute ¥ off e 2.

carnitine acetyl transferase

L-Carnitine+acetyl CoA

acetylcarnitine+ CoA

acetyl CoA synthetase

CoA + ATP+acetate

myokinase

acetyl CoA + AMP +PPi

AMP+ATP

2 ADP

pyruvate kinase

2 ADP+2 PEP

2 ATP+2 pyruvate

lactate dehydrogenase

2 pyruvate+2 NADH+2 H*

2 L—lactate+2NAD?*
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Table 1. Clinical findings of patients with carnitine<7.
2mg/L{4444g/L) and responses to oral L-
carnitine administration

Clinical
e No. of
Clinical findings tents response to
p L--carnitine
Cardiomyopathy g0 4/6%
CHD complicated with 8 5/7
CHF
R/0 medium-chain acetyl 1 /1
CoA deficiency
R/0O inherited metabolic 3 0/2
disorders ass.
with organic aciduria
. NT
Hyperammoninemia, 2
seizure ' N NT
Primary systemic carnitine 1
deficiency

@Six of 9 patients with cardiomyopathy have had
dilated cardiomyopathy.

# Four of 6 patients administrated with oral L~ carnitine
were improved clinically.

NT : Not treated with L-carnitine
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Table 2. Reported concentrations of carnitine in blood of
control groups

No. of Carnitine
Assay method subjects Age  (pmol/L) Ref
! (Mean +SD)
Enzymatic 41 3M-14yr 62.0+88 Present study
Enzymatic 11 IM-9r 460169 32
Radioenzymatic 49  6M-6yr 44.1t17 33
Radicenzymatic 72 1-6yr 417409 34
Enzymatic 47 adults  49.4412.2 10
Enzymatic 20 adults  40.9+12.2 12
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