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22 F o3 A At ol A(Fatty
-acid oxidation disorder, ©13} FAOD)°] &€& A
Aom, Hzxo] A4t At o] A 1973 d
H3E AR ARite] 43} Al ol A&
23 CPT &322 4719 2yad’. 1980
ad 2 A AL RuEgien 549 7149
AN 24 T sHE F3 oM A o] Fa
A4 2<% (Medium-chain acyl-CoA dehydro-
genase deficiency, MCAD)& oJ2] A4t tiA}
ol AZE F uildA ddHe /£ 2
Folx 27| & A5 93 AF7F Fou,
SIDSS} fAHE 9 e HorE .

Abbreviation, CPT-1, camitine palmitoyl transferase
1; CPT-2, carnitine palmitoyl transferase 2; LCFA,
long-chain fatty acid; VLCAD, very long-chain
acyl-CoA dehydrogenase; MCAD, medium—-chain
acyl-CoA  dehydrogenase; S/MCHAD, short/
medium-chain hydroxy acyl-CoA dehydrogenase;
LCKAT, long-chain 3-ketoacyl CoA thiolase;
LCHAD, long-chain 3-hydroxy-acyl CoA
dehydrogenase; Mit TFP, Mitochondrial trifunctional
protein;, MCKAT, medium-chain 3-ketoacyl CoA
thiolase; DER, 24-dienoyl CoA reductase; GAZ,
glutaric aciduria type 2, multiple acyl CoA
dehydrogenase; HMG synthetase, 3-hydroxy-
3-methylglutaryl-CoA  synthase; HMG lyase,
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=
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3-hydroxy-3-methylglutaryl-CoA lyase

MCADE 9’33 F7de] vekstAY A9 8l
T 3971 8o, 250y A% #dd I
< wF oz BQ dE gich 1990 o]F o]
% A7 E3}E A 7](tandem mass spectrometry)
9] 0] 23} 0 2 electrospray/} /1 EH o ZH o}
A7t 2 Y € (acylcamitine) 9] profile ¥#4¢] 7}
3HA AR, ATAY T4 FEA MCAD7 A
ggozA’ AnH oz FAO 289 g, A=
2 AT 7198A =} H2 olF AF B
RA7)E o] 83 Ao A ZHAL T2 I A
5] Z7bl A At AL o] 28-S X
712 QAok. FAO AL Ry FHo=
Ln, AEE APshe A=) AAELY AER
I E59 A4 FE Fusket, ol A
Fhe F4(fasting) 2. Q3] St F7|zt
o] F4¢ 3/ gv & A= gAY 3FIH
Bol7] wjEd] IdurFog it 43 tiAL B
of Age) A A ¥k

Az T FUAA FgEo] B F9}
olF AF EFEAI|Z Aot A HAAE F
3 AdE 1388 fok3dh AA, =< FAO
A1) T A FdT AEerE HA 23
2 22 {3183 AA AFE ZASHY =53

o nFA3G 4, ol5 AF EFE4 7]
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)% AAYo} A8 FAFFAO 2&<] Fgd 7]
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olF AT EFEAVIZE Mo} A HAE
7] A Bag U Hx9 FAO A% FdA 2
Ay oldzdo] @F4aFEL FAEF(VLCAD
deficiency)& X33 £ Ah59} 4140} Ad4
AL F ZRE FHE EUE §59 FAO A3
Y @3S aoF AEsAt o] ARE AR
FAO #z}l9] FHES 33193, ¢39 FAO
A% FF, A Fd, B5E FATA A4 E
, EARHEA HAL AR F3% =<
FAO #z1e] 54 Folruxl 3lon ol&
3] A4 vlm HESFA

gdat # @

1999 Hahn 5ol 93] 34 Hx¢] FAO 2
8 232 234 oldFdo] BFaiAL ALF
(VLCAD deficiency)©] o}d7l2Ue 4 2 &

AR £4e] o5 FAHNQP. F AA case:
A3 27 2 713 AAIA FAO Aoz 9
AHAD B2t opdilavd B4 £ 3%
¥A0] 93 VLCAD Z&zo2 FAHAT.
3 o]F 20019 olF AF £FEAVIY E8le
2 G Aot Ad AAP}E AFEEA 2001
49914 20049 397bA) 39 Tt 13 & o]l
oRd7IEU™ £4& o83t ADHI L, 4
2 EAol 84 4 522 SR JTHTable
1. ko2 FAAT 2397 AFH FF3H
A7t = ofok AT 33 F<L ¢F 65,000
g o] Aolg 2383, o] I A A
Atell A Jgtd FAO 282 13 AN fHE2
A Ao} oF 13,0009 1% B2 o2 FAOD A%
F o= g dFof olfHE o= HAZG
(Table 1). ‘
3o BHigo] 1R ghobx] A ¢
73911} camnitine transport deficiency, %3
9] CPT 2 deficiency 5= g€ A&7} &
22 AtgEY AR T o8} FAME dES
39 F A3 v Aok 2 49 MCAD 2
%3} HMG CoA lyase 2322 AR 4

re

we o [ oW ot rlo

Table 1. Korean patients with fatty acid B-oxidation disorders

Disease Korea ‘Western*
(< 2001) VLCAD def. 2
SCAHD (SCAD) def. 1 >30
GA2 1 >60
After screening(year) VLCAD def. 1 1 >60
(2001-2004) LCHAD def. 3 2 >120
Mit. TFP def. 1 )
LCKAT def. 1 -
. . 5/65,504
Incidence in newborn (1/13.101)
Total 13

*Bennett et al (2000)
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ol Aoy F3 #&o] B7FsdATHTable2). % g3tk AF9] A9} Hlwsds o 23,
FAO A& R 3] FAHE A7le Aol 2V (2FAZE, 423) 59 Fei7l I 84
7l F4 S8, foby] AY, ok5y] BAY, M= wssA ded(Table 3). T 825
4R07)1 EEY T 22 gy, 4 = 9] ZARE ZASHE FAAA Aoy 34 &

Table 2. Fatty acid B-oxidation disorders not reported in Korea

Disease Korea Western (Bennett et al (2000))
Camitine transport deficiency ? > 30
LCFA transport deficiency 2
CPT 1 deficiency > 20
CPT 2 deficiency ? > 120
Translocase deficiency > 20
MCAD deficiency ? , > 300
S/MCHAD deficiency 1
MCKAT deficiency 4
SC keto-thiolase deficiency > 30
24-DER deficiency 1
HMG synthetase deficiency 2

HMG lyase deficiency ? > 20

Table 3. Clinical manifestations of fatty acid B-oxidation disorders in Korea

Age at onset Korea Western®

Do e S Gl gy S Ok
LCHAD 1 Newborn ++ - 4+ +++ + e+
(newborn) - 3 years

{;gﬁ%?mz) ++ - - - + 4t
(mn;) F%W;,’;‘I‘S . + o —t . ot
VLOAD1  Newsom . . b e
(}HVLécl:lAl?skZ) - + + + + +++
\&gﬁg " R . +

* J Inherit Met Dis 2003;26:403
" J Inherit Met Dis 2001;24:407
¥ J Pediatr 1999;135:250
$Genetics Med 2000;2:338

- 56 -
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FYLE 27] AP’ Aol AY B2 A3 &
49 o] WS RIFAY €3, gryol,
GOT, GPT, LDH, CK 59 7123 AAF &7
o] 1= A7} Ao Aotz Ao}zl Yt
e 34 Al Ao g JAgdE A4S Fh
HFHQ 7183 44 AAPE A= ook i
A3t}

U9l LCHAD deficiency'} Mitocondrial
TFP deficiency $4He 2% Alabsids A&
7t o2 o] Ao wj¢ XHH A
FYL ¢ 5 AAP. 138 F 63 o)l A
F43 7EYo] dNen g, A4 A 1EY
o g Fogde #do] Yage &+ AU
(Table 4, Table 5).

O EARAEE A9 2729 34 new
mutation®] A= 31%.2™, VLCAD &=}

o] 7, oRoRIAY EAFH o2 Yehte
novel frame shift mutation (997 ins T)-& X.0]7]
= 3ok Bad 289 3+=<1 VLCAD &A=
% allelles] E130delo] 352322 #F= AT
(Table 4). T2} FAO d&A}o] tlg AL 34
NA e e &2 HAY 712 I
AT e ISR, AR B A5 e} =80
2 Q3o 359 FAO A%e) §A4 BA¢E =
37l olE ok WEtA &F 4 & o]l A
gEE A9 FFH A7E FY3d o] A
of gt 7|x FKH 9} data 2 HAF AHE EUE
ZAIRE Q77 o, o] B3 =AY
23 I P A7), A3, EAAEE
QA B ER FF X8 A Fo| A==
gg o '

Table 4. Molecular findings in fatty acid B-oxidation disorders in Korea

Disease

Molecular Diagnosis

- Leucocyte DNA analysis®|4] VLCAD gene2 A/4F¢lo] &9l

LCKAT (2 g+) <. 67€

o] &<l

- TFP9] a-subunit®] 207} exon< Aol &l
- TFP9] B-subunits] $}X]3H= Mito LC-3-ketoacyl thiolase:= HIAAF¢]

- HADHa ( Hydroxyacy-CoA dehydrogenase®] a-subunit) 3 =<}ol 4

LCHADH &+l) o, 59

IVS16 + 2 t >g A7 FIFIAZ &
- AfropHlEe] RNA RT-PCR# 9714 € #4904 exon 169 24

(frame shift mutation)

- Compound heterozygote for mut. in the VLCAD gene.

VLCADQ dvi) & 5/44€

one allele : 3bp del in exon 6 (paternal origin); [E130del]

the other allele : novel mutation C1843T in exon 20 [R615 stop]

~ Compound heterozygote for mut. in the VLCAD gene.
one allele : 3bp del. in exon 6 at nt 385-7[E130del]

VLCAD (2 '2vf) o. 3¢

the other allele : insertion of a T at nt 997 (997insT)

; novel frame shift mutation
- the third with an Asian ethnic background

- (examining all 20 exon)
a-subunit of TFP : single heterozygote 2bp deletion in

Mit TFP(H¢}7)) 3 49

B-subunit : normal

exon 17 (frame shift mutation)

- unusual intergenic haplotype (C/C, G/G), unusual combination of
intergenic sequences at two sites
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Table 5. Clinical and biochemical presentation of FAO defects in Korea

Age at ..
\ge at Clinical Abnormal Ref Range
I?rd?zgt(?stll;)]n Symptom outcome acylcarnitine [n=2,650]
Newborn ; LCHAD deficiency »
Patient 1 [5 daysl unknown unknown Similar to Pt 2
Cl61, 1.80 <0178
Apena, tachypnea . 3-OH C161, 1.01 <0.118
Patient 2 ?5‘1;:55] Severe lactic ;E%"p“daed ,  3-OHCI6 213 <0.083
v acidosis s 3-OH CI81, 137 <0070
3-OH CI82, 173  <0.158
Cl161, 071 <0178
Patient 3 3 days Apena, tac}}ypnea Expired 3-OH Cl161, 0.20 <0.118
[twin with Pt2] [5 days] Severe lactic (48 days) 3-OH C16, 0.54 <0.083
acidosis 3-OH C181, 045 <0.070
3-OH C182, 043  <0.158

. Seizure.
ent 4 3 days Cardiomegaly. Expired ~ 3-OHCI6, 114 <0083
[Mit TFP] [4 days] Cardiomyopathy. (8 days) 3-OH C18, 0.64 <0.130

Poor contractability

High Risk

lﬁg‘;e“t 1 12 months fl"’;fptggy - Well 141, 217 <0182
[VLCAD] [20 months] Hepatomce’eg’ al“y C14:1/C16, 254 <0185
Patient 2 9 months Fasting ‘ C12z 0.48 <0.318
LYB [7 months] Hypoglycemia Well C141, 0.37 <0.207
[VLCAD] Hepatomegaly Cl14:2, 0.16 <0.128
Patient 3 Family Early Tx(carnitine) C12, 053 <0318
FJA history ™ tom Well Cl4, 102 <0820
[LCKATI [5 days] O Symp » :

. ‘ C6, 0.72 <0558
iaS“Eent 4 5 months g:;ron];etharﬂgly Expired C8, 042 <0279
[MADD] [7 months] 7 y"T; ¥ (7 months)  C10, 053 <0379

cpaloimegaty C12, 039 <0318

olF AZF LFEAVIZ Aol A FAXE
53 Agd «dF H¥E VLCAD A&FAMe
Cl12:0, C140 C1418 Cl42 oHd7=Ude]
LCHADS} Mit TFP A& A= C14:0, C16:0,
C16:1, hydroxy C14:0, hydroxy C16:0, hydroxy

C16:1, hydroxy C16:2, hydroxy C18:0, hydroxy
C18:1, hydroxy C18:29] oMd7t2Udo] SolF
A HHoz Yepgon, £W F {714 223
Qo X} & non-ketotic dicarbxylic aciduria® X
°0]71= 3}5ithTable 5, Fig. 1).
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(A) VLCAD deficiency

(B) LCHAD (deficiency

Fig. 1. Acylcarnitine profile by electrospray tandem mass spectrometry in patients with fatty acid

B-oxidation defects.

ol A ZE i) J3hd RA, FFelAMe
ATk g Z4 APt o) Age] T4
A A} o ARt FiH o2 WIWsA
AgHAeH, B4, olF AF FFEA7IE F
o Aol A AR el nis) A A&
VLCAD <%, LCHAD ¢33 GA2 59 &
o] AAsHA Z718te o]9) =¢Jo] FAO A%
AEe &oldty 3tASol FAHNUT. AR,
LCHAD Z2<&%9) 3¢ 27 34 Adopr] 28
oz At ot AAet] o]F Lt obE 7l

g &

U 821 3¢ Bud FEe Adely #
71 FEX @ol obF A HYIE AT A
Tl A= neonatal onset 2] GA 2¢} CPT 2
deficencys T3] X871 BAHA o} o]
FAO d%e] A AAL £§9] -84 sl
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ge Aol obrlsx Uk 9 A% 2e] FAO
Age 27 Avoz AWH At oYY
& 3 N AFE vnE Foug o)F A
EHEA)E o] 83 Ao} A FAKE Autad
WA} ol W) a4 B4 2E W 27) Akl
¢ f8sTE 2o,
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