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F7 7 —EWEREOEBBIRCET 2184 D hypoxia DIRRES, » V= F VEIREICRIZTHE LR
ST nied, MEFILV=FVDEET-T. Bbhis7 / —XuxBDHERELEBRIAE, E
Br i CIEFAY RI4F L b AARRERICRI L, mMEL2 A =F v HIBCAW, 57 7 — €5
T A MED total carnitine 1%, 63.4+11.0nmol/ml, EHE =2 v + r —AFEZ R TIE, 54.5+8.8
nmol/ml, &¢+7 / —E¥BHTHEBORMERRL, (p<0.05), F/MFED acylcarnitine  F7 /7 —+
BT, 16.4+4.8nmol/ml, EF=2v b v —AFET, 10.4+4.2nmol/ml & 57/ — B TEEOSHEY
R~L7%. (p<0.01). L2 L free carnitine ¥, 57/ —¥F T, 46.9+8.6nmol/ml, [EH =2+ t r—
NEBET44.0+8. Inmol/ml L BBEDELXRDIEN o7z, Lo TF7 /7 —ERIEF5MED total car-
nitine DEFRE D EH1X, acylcarnitine D ERIc L 2 b0 & Bbhic, ¥/oF7 / —EFER KT 5 acylar-
nitine %, hypoxia & DB T&H % &, FIRIM O2 saturation (¥, acylcarnitine & HE 0 & DB R
% bR, hypoxia & acylcarnitine & DBIfR X b B #:AY7s hypoxia 23, » V= F VEIRBIC K X In &%

RIEL TN TRR S e,

&

AN =F03, WHHRRFEEO : b2V N Y THTOD

B EBALILAD cofactor & LT, WEMERTIX, Ei

HOEBOANIICK T 2 T OBRBICHERY e T

VBV Bk, 77 —EHEREEBICET S

184 hypoxia DIKEEN H L = F VBIRBIC RIE T

Ermatt i, MEHIL=FVOEEYF I
ETomAEBI-0THRET S,
HiE LR

BTSN FT / —ERRDHEREESRR

1501 Cra5Em 2% 5 » A, FiHEE.6kg) &, HB

T ANV ABRERE T CHRBY ATV 2 0ERELR

TWRT, FERMO v 7 F v S TR HIET

(F431-3D) BT HET3600%H
N S S PN Nk o G S

BIRIFERIE

X IFEGILAG CRHER 2® 1 » B, FHEEI. kg
<E1>Xb, &fl, FaiFh, SEKER, #EEE
BRI LCHRMUMESR L =F VEIEIZS BT,
Floefl, RERVCAESFERCEEDO VDT, H
RFELI0 © o M AT TR, B e SICRE L, Bded -
72, A =5 vORIEE, McGarry and Foster ©
B X 57, 7272 L Tris Buffer % Hepes Buffer &
B # L 7. total carnitine (%, If1{& %, Alka-line
hydrolysis %17 - 7%, #EER & RfkD T CRIE
L7:. total carnitine X » free carnitine 5|\ 7c2
% acylcarnitine & L7z,
#w R

F 7/ —ERIC B 5 A KM PaO2i3, ¥y
39.0mmHg, F¥HO BRI O2 saturation X, 72% T
BHotelFEl1>, F7 /7 —€EBHRBITSMEOD total
carnitine %, 63.4+11.0nmol/ml, =2 v F r—
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252—(62) A/MERE 3 (2), 1987
*1 57/ —EHOBIKMYARY, Hr=F &
Carnitine (n mol/ml)
G| HB | Fid % B % Pa0; (mmHg) | Saturation (%)
Total | Free Acyl
1 M 2y10m | TOF 58.8 42.8 16.0 44.0 77.2
2 M 6y TAcPS 67.1 53.0 14.1 40.3 75.0
3 M | 10m Extreme TOF 82.6 58.7 23.9 38.3 70.5
4 M 1ly7m | TOF 53.9 45.8 8.1 42.8 79.4
5 F 4y DORVcCoA of AocPA banding | 59.0 45.3 13.7 40.4 75.0
6 F 1ly7m | Complete ECDcPS 60.7 37.8 22.9 43.2 70.0
7 M 6m TGA (III) 51.8 35.3 16.5 33.9 67.5
8 M 4ydm | TGA (I1II) 63.3 48.3 15.0 49.6 84.1
VSDcASDcPH
9 F 4y8m {Eisenmenger) 61.2 42.3 18.9 34.7 69.0
VSDcinfundibular PS
10 M 3y3m {oversystemic) 60.4 48.2 12.2 33.0 62.9
11 M 1y3m | TGA (I) 49.3 37.9 11.4 43.5 79.0
12 M 8m TGA (III) 60.7 41.9 18.8 33.9 67.5
13 M ly2m | Extreme TOF 91.9 69.0 22.9 34.5 68.0
VSDcinfundibular PS
14 | F | 2y7m tarersyeTemig) 68.9 | 48.4 | 20.5 30.9 59.9
15 M ly DORVEPS 60.8 50.0 10.8 42.5 76.8
Total carnitine Acyl carnitine
n mol/m¢ nmol/mé¢
1001 s0f
(<]
-]
- 0
o
o o Control F7/—EH
L B g8 | (N=14) (N=15)
e m* SD m*SD
g 10.4%4.2 16.4*+4.8
50 ° o 1] 8
o
8 3
L o | o
8
P <0.05 8 8
B o
8 8
Control F7/—tH o g
- (N=14) (N=15) s oo
m+ SD m+SD 8 °
| 54.5+8.8 63.4%11.0 §
& P<0.01
K1 #7/—-¥#L=avbr—-LFOtotal car- M2 7 /—¥8&av b a—18o0acylcar

nitine fE D &,

nitine fED FLEZ,
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Free carnitine

nmol/mé
100
i
o
o
o o
sof & P
H i
6 8
° oo
& o
o
! ||
o N.S.
Control F7 /R
(N=14) (N=15)
m*SD m*SD
T 44.018.0 46.9+8.6

M3 F7/—¥FHLavite—-LEEDIree car-
nitine B HLEZ,

BB\ T, 54.5+£8.8nmol/ml &, FT7 / —EFFT
BEEOSMEYRLE (p<0.05), <K1>, FiMmiE
acylcarnitine &, 7 / —+£# T, 16.4+4.8nmol/
ml, E% =2 v bt r -8, 10.4+4.2nmol/ml &, 57
) —EHTHEREOBELXRLI(p<0.01D), <K 2>,
L AL free carnitine (¥, 57 / — €& T, 46.9+8.6
nmol/ml, [E# = v b v —AFFETIE, 44.0+8.1nmol/

301
Acyl
Carnitine
(nmol/mt)

201

=
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ml EEEDELRD -1 K3>, UEXy, 7
7 / —EFIC BT A I total carnitine D HE D E
FX, acylcarnitine ® EFIC X 2 b L Bbhic, K
i F 7 7 —XF BT B acylcarnitine ® _E H &
hypoxia & DHEEITH 5 <K 4>, ki O2 satu-
ration (¥, acylcarnitine &, R=—0.526¢, EED&
OHBEENAED b, L L, PaO2& acylacrnitine
EIC> T, SEIEBOHBENRD bhish i,
% %

DI b2y F Y 7RBET R AF—FEL
T, BRI E RO BIHBRO R TRENKE LD,
AERMEEIC B % Rt R EO ZHHI T, hypox-
iaic ks gEELOBEENS, LERICKT 5 RIERK
FEEIC L b ZORBMEDOEREY, NEIROFHK:
E, DRCHERCE Z RS TEL™, &5
hr=FvosR, ZoBEREHBAEEIES
T BERGBH S LRI NTV 32, 5[0, BN
T EBFERREIC H B/ NEDOFEREDERBIRIC VT,
A= F o RBCRIETEEYRE LCER, BHEYN
ERBMFRBICH B F 7/ —EFICHIT 5 total car-
nitine ® &fE!¥, acylcarnitdne DI L 5 d D L&
b, A =F U0k, B EMLICLE BRI, Fi
long chain fatty acid % 3 b 2 v F ) 7 A~E%ET 5
carrier & L TEIVTW 5, <K 5>, BHH# 7 hypox-
ia DIRRBIL, S ba v F Y THTO SERMLEEEL,
long chain acylCoA DEFEZ {3, Z D long
chain acylCoA %, LFFICH L CEEM ICE X, Ko
$ b= F Y 7ATADP % ATP IZ catabolize i3

N=15

R=-~0.526

Y =—{0,383X +43.99
P <0.05

60 70

80 30

0;Saturation (%)

K4 7/ —€BICEF5 02 saturation & acylcarnitine & @ g,
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X 6

5 E%E TH 5 adenine nucleotid translocase % #EHR
BT 2 2 bR THR H®, hypoxia il & %
OB, XHIEERCE ZErAREIh TS,

<E6>. hr=FIE, O hypoxialt kb gL
DEED - HERE L7 4 D long chain acylCoA »»
5, acyl moieties 3 (}E b, acylcarnitine &7g- T
b2y K 72 b, toxic 7 acyl moieties Z M
BHELTW 0L Bbh?, LHEBEATO D

N
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#* CAT (Carnitine Acetyl Transferase)

ihav P THETO L= FVEIRE CIER3 X D).

DOEALD, DI rv=FVRECREIhSHD L
Bibh s, Mkt & i toxic 7t long chain acyl-
carnitine 1, R~ S B2, Rp~D 27 V7 Z
v A3, free carnitine Izt L, 10fF &L &<, BHI
A ~BEE S N A ER D B, SGENLRPA~D 27 )
7 7V A OWTIIME & Il 2 Tis\ 2%, hypoxia iZ
LB =FVOEEREDT AN = F B EAN
5 ECcEERLDEEHNS, hypoxia DREE & acyl-
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carnitine & OBIRIZOWTIE, SHRIEMB AP LKk
HEmzsFETHHH, SEOH TR, BHIRIMLER
FEME > To A, ADOHBNRGH, Pa0?,
PaCO2 Base excess 72 & & i3, Foor e MBI E b i
Mot BRIEEO ROMERIRE, WAOFEL ST X
DT W HEIND LD LB ERIEILTE LD,
F7 7 —EHEREOEBIZE T B BMER 7 hypoxia
DREN, »r=F VBRI, »HERE, ¥ELYRE
LTWAZEnREIhs, SOISNEEDO I V=5
Vo, LA ET 5 long chain acyl CoA %
A AELE R, free & acyl DA A =5 v 5 AR E
FLEEDHEE L H ) BE~OES IR TN S
FETH D, WHRKELED, BHR, »r=5v
Bz D\ T, 4 D regulating factor 23 fF7E
L9~ fr BRI S, RS BV IRER
WicX B A=y RZN6L D.0HE, ORIBERE
WEMEAE 7L EDE D b2 W LEBCBIEL o/
BoH =5 REHCOWT, SHREMARYHESL
LKA EMZDTETH S,
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Evaluation of the Serum Carnitine Metabolism in the Cyanotic
Congenital Heart Disease

Jun Kobayashi, Hideo Sugie, Mitsuhiro Nishida, Akira Ishizawa*
and Yoshio Igarashi
Department of Pediatrics, Hamamatsu University School of Medicine
*National Children’s Hospital

Serum carnitine levels were determined in 15 children with cyanotic congenital heart diseases to
investigate the effect of chronic hypoxia on carnitine metabolism. Fifteen patients with obvious
cyanosis and 14 normal control infants without congenital heart diseases were included. The serum
total carnitine in the cyanotic group and the control group were 63.4 &+ 11.0 nmol/ml, and 54.5 + 8.8
nmol/ml, respectively. The total carnitine level in the cyanotic group was significantly higher than in
the control group. (p<0.05). The serum acylcarnitine in the cyanotic and control groups were 16.4 +
4.8 nmol/ml, and 10.4 £+ 4.2 nmol/ml, respectively (p<0.05). The free carnitine in both groups was
similar 46.9 & 8.6 nmol/ml vs 44.0 & 8.1 nmol/ml). In the cyanotic group, serum acylcarnitine level had
a negative relationship with arterial oxygen saturation (p<0.05). These results suggest that the
significant elevation of serum total carnitine in the cyanotics was secondly due to the elevation of
acylcarnitine, and that chronic hypoxia have a'significant influence on the carnitine metabolism.
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