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3-Methylcrotonyl-CoA  carboxylase(MCC)
ZAYF2 leucine o[} 287 AEH FHNA|
G4 FA AL AgoE AW 74 BAdA
3-hydroxyisovaleric acid(3-HIVA)$} 3-methyl-
crotonylglycine(3-MCRe] 2717} EAoigb.
F2 F4 295 sHEHAY B 19y A
o] 39] gto] FF T FrAl A& (Reye syndrome-
like illness) 2.2 W3}, PRox 214, 2370
FAE At v &g XA T A3 FlE Fut
A= P, A FulelA B3E v glen,
AAEL A ozl AdH 13 FHF
2 o] FFZ Al A% FA ©1F Lennox-
Gastaut 53T Z34E BRI &olZ, 3-MCC
ZYFOE JGHAD ols APV &
d 137 7 Hushe biolth

|

B 0t: 7 0 0,239 MY, Fo}
F A AN TE, E 23RS

MY @ o]E3te] Mgt FEE T 5%
£ BJ3 9 3Y A ZF ) w7
9 d FHSE F4AE UL QTh

A U IIEY - F 9] A FA F EA o=
2 A 4% 4050 28 kg2 2 FF A E1t
HAth W A7RA Y 43 L @S Fdol
1, 5o)3 7158 itk 2¢ A EEH 108 o]
o] YA HAALE FE SAIE B Q1 Lo
ol A wlolg 24 FF o2 X835} 1L, aspirin
9] E E&8¥L Utk :
TE 424 YD A AFL 14 kg(25-50 &9
), A1 90 cm(25-50 HEAF AL, 88 AF
£ ¥<} 10060 mmHg(50-75 ME9F), 3FF
353)/%, vk 1503)/%, 99} A& B5THA
o). o]y HAME F4 HAoE VA A
ALL FHFHo|1 AL EFA Lo, 3F
& ARSFAT, 3 v vgie A4tk F
T 534 24 2x3 cm37)9 €48 g2Fo]
At AATE A 4L EnEAL &g
o ¥kg- glo] EFolt vhE-& Hole &S 4
BT 53 23" FHE 5F e A
Hoj AAth AFA e BelA, 20%F
= 9 2 ZagY Itk

AL AA Y A A4 108 mg/dL, HE T+
25400/mm’, 4 TEYT 86%ATL HaH
340,000/mm’Ach. W E 7} B4 X pH 7.29,
pCOz 30 mmHg, pO: 75 mmHg, HCOs; 149
mmol/LE A AH8F-S Btk 8% d=EY

- 46 -



Lennox-Gastaut ZE#2 2

o}i= 100 pg/dLE A% %13, BUN(blood urea
nitrogen) 2 creatinine < 33 mg/dL, 1.2 mg/dLZ
AafolQal, AST(aspartate aminotransferase)
% ALT(alanine aminotransferase)& 134 TU/L,
5% IU/LE ozt A5 AUtk EF Asd &
A Aol oy, 832 33 mg/dLE A¥S
ol oA Zeputolex Y HAF ¥4
o|th. HH Mo X =F 43 mg/dl, DA 16
mg/dL, WET AZF 0 N/mn’, S|2F = F5
B4 A R 2R T35 ABA FEY
SAE AU H A7) 39 G AAtA HA
4%, Ui 94 945 2, = F5EY =29
7t &8 E Bo] dFA ¥t ASS #E
SHATHEIg. 1A). H 3 A= v 7F ko] x¥kARl
At FA4 A v ANAG B34 S
o] & At 9] Lennox-Gastaut 5379 &
2o ATKFig. 2). AZH H2 A9 A o)

g8t54 5| 3-Methylcrotonyl-CoA Carboxylase ZEZ 12

Atk
X2 Y A go] 3T, T {FUI 8
(organic acidemia) ¥33F F-AHA tjAL A&

o4l dtoll, TG Fd FFH FAEA] Fo] &
Het 3 T HEH
L-carnitine A= FASIAT HAL &5 S42
IR, 7+ A AalA AAT of4] Ev)e
27 F4e 2042 A&EHT 2EEHJT 25
27 Az A Idok 59 F 98 3 #F
ATk MY F A ARAE], QIA] e A
d, A7 Ha 2 29 g e e
=2 2z S Btk £33 AL A3 AL
oA 3 Z2Hlactate) 179 mg/dL, @7 BlH B
AHpyruvate) 0.9 mg/dLE Ao, 3 o}
a2k B8 oItk &AW {714 B4
MCC ZHZe] 532 3-HIVAS} 3-MCG9
Hjdo] F71= o] UATHTable 1, Fig. 3). 4 &

Fig. 1A. MRI scan of the brain, at the age of 34
months, 6 weeks after the acute event,
showing mild ventricular dilation, diffuse
atrophy and enhanced signal of
parieto-ocipital subcortex regions on T2
weighted image.

Fig. 1B. MRI scan of the brain, at the age of 5 years
old, 2 years after the acute event, showing
moderate ventricular dilation and the
more decreased gray matter signals on T2
weighted image
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Fig. 2. Eletroencephalographic features showed featureless and low voltage background rhythms and
the presence of frequent generalized paroxysmal fast activities, followed by brief generalized

voltage attenuations.

Table 1. The results of urine organic acid analysis in this patient.

Organic acids

Result(mmol/mol cr)

Reference(mmol/mol cr)

Lactate
Pyruvate
3-Hydroxybutyate
3-Hydroxyisovaleric acid
acetoacetate
3-Methylcrotonylglycine

121
14
64
19756
148
3148

7-150
3-15
0-15
2-20
0-10

3
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B‘E
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Abundance

5. S5e+07 A
S5e+07 4

. 5e+07 -
12. 96 3-HIVA

4e+07
. S5e+07 A

3e+07 20

. 56"‘07~. 19. 811
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1. Se+07 ]
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20. 11 3-MICG
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29. 88

Fig. 3. Excretion of 3-hydroxyisovaleric acid(3-HIVA) and 3-Methylcrontylglycine(3-MCG) on urine

organic acid analysis.

B caritine B3 2H& 39, o]F
714 AAF 23 MCC 2= Ad 3}
biotin#} A©el 2ol & A|PstH ot S} F
213 3L AU 449 A3 Denver EE
A8 AR A 7]0] thd = UE A= AF 9
N FF9 5 =37 ifﬂi & F e
BT 0L F29 Ao HP & BYh AE A
g 2lo] aWg A =dte 7Hd B 37t A
a3 28-S RO, Fole] FHgwr) go}

AT A o] oW 37MEH %E}ﬁ}%{q 5A
3 A7) T GAelA HA & 4, g 9F

ot

Z7)18
S|

3ol oS Pg AL & sFATHFig. 1B).
AAN7A ARG AMA] v &8 2 R4 AA F
Ao 2 baclofen, carnitine, biotin ¢}& E-&
A N8Z A3l 1, leucine AF T 2]
o] 8%} glycine T A3 ¥ 7Y ®Ho| F71
3he FF Holu F3ig A BHY 4L 7l
o ©jEo] sodium valproate, zonisamide,
larhotrigine &k %] ¥ prednisolone T2& X]
B9 % Lennox-Gastaut 532 €8 iz <&
d A&Ho HF Ale 1y Folth
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MCCE leucine ©|3+2H4-9] oA &A 71ed

Y A GA Bodte EAE AFEAIWA
methylcrotonyl-CoAE carboxylationd}<|
methylglutaconyl-CoAS A= Fao|g,
bioting  methylcrotonyl-CoA 8  o}z}
pyruvate, propionyl-CoA, 3-methylcrotonyl—-
CoA 2 acetyl CoA9] carboxylationd] 223 B
% 1M (cofactor vitamin) 2.2, AHEE MCC
APET FARE T4 FwrEg?. avew
MCC ZHZ°] 9412 o biotin FH2 444
FHE 71T § dvkar sk, oln WPk A1
FH2o B ads} A MCC 2RF
o] P Aoe vlg vt B ARl w2t
A 7HA fRoz FRIATY Y R, Aol
© 9 B 3t BF, AESE, BYE, 2%
27 Asl, 7 =&, TE FAE Hojn oy
A7) €4, 53] AAA FHIEE HALE oM
A7E BAEO. S5, 14 AF Joprlo] BY

NE F9 T Abge] ol27)% S}’ A, 3~
54 2olde] A FHow TE B52 AT
o2 Ewuo] ARG FAHE EOIL]-; leucine A
3 2o]2 HEF RAFQ X7 TAFHE
A AT RAP, gkt 94 AR rjHez
E A4S A8eE Hex qtols §1% Wol
o] thtAo] dez FFHT Y, i
Ago] Auto Qo] AHo g vl EE= leucine
AL M2 7} 9 Fde) AFTE dHol
glom Qi Avke) Tk 7 7] W) MCC
a2 B wjolo} B Yot S,
B ZEe A4 29 Bold oz v o

B 2o

r‘l.l ME oL
ol

F7b Fsivhu 2eiRl 2d Aol B4 4
28 F AR Fhgol ASHE WAYHR
P A3e nych 4 AL wede) 4
Az @ A7 B9 F7o] 9ol H7I 3
A, 4 EE A7IE A9 S B4 2 AR
o= A olsh H42) F7I7} Aol Ho} fk
A 2 o) A9E 34 ) o3l 52

o] wr@Eglon, Zefulol o] Tt i
AAPOA g 28e BYrh 1 9] R EEe
2 olEy BRq 48 grZo] Yehd £ Ut
2 &P B ZHdMe 98 exFs #IY
% Atk Steen 57 FA4 HEF FF) 4
< Bl 92 Buspx Yok

B
a2

UukH Q] HAF 2742 Ag AYT, A=AB
oldZ, Ttas X9 A, UAM AEF, 4o
o] A'LZo] Jehta, &¥ 714 BAdA
3-HIVAS$} 3-MCC9] o] F71=& 3lo] vl

A MCC 2HZY 543 AAF &40, A
EAE YA LA carboxylase &4 4

2 29go2A o] st FujelA
= 54 BA4E S0 dnis) Hol A eob &
#ol e AlaskA] 2814tk Tuchman $°&
A TE, A% A9 Hole FolE tiAl o]
AtellA] 27] e SEE Rasa,
ol AF EA7|(Tandem mass
spectrometry)d] @22 AEAALE A3 27
Aggo] Zrksta Yok, Koeberl, DD 54
2]3}A North CarolinaF9] 4lAJo} AEHAALR
20 AlMolollA olF HAF EAVIE FF
3-hydroxyisovalerylcarnitine®] “¢s-& &13}
R, o5 108olA 2 {1 BAE 5T
MCC Z¥Z < Aastgct M= o5 &
F A7)0 o3 A¥ HAPL bt FF
MCC A1 ZAll =¢0] 2 202 Aztdnt ¢
Eo] dgF oz FF4Y 7IEYA e MCC

"
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o] tFg 94 Aol FaaA 44 7 d 28
e 1T W 71E W ojnyE HR3Ho,
MCC Z#Z $o}o] 5, Ao &g MCC &
A= Ad A Baso) ZzEm AP,
B =49 3}, RRGgHE 5T ol &3S
428 4 Ak

FA471¢) N8E ¥xF HFF L-camitine,
biotin $¢] 2 thA] AHdZF WA 5o BEFQ
Agyoln JAlol 4B F4 zHoln,
leucine A g 2o] Q- o] HIFY AL =
A9 #AE =31, 94 3HE Bole &%
29l x)go|t}. biotin BE & 10~20 mg/¥ 7
7 =03}, carnitine 2 ¥ 75~100 mg/kg/Y
g0z wEHIGH Ao FAo) BAE B
ol B4 leucine AT 2ol9} biotin,
carnitine EZ7ro 2% A4 @S A §
tha 3R R olu] AT AA FHFY I H
E a%o] "olAtkx JfP B Fao) 3¢
ol 257 A} Agoz WHse] Y 2]
carnitine& £9 5 Qe MCC AG7HA]& thai
A|zro] A o], F4714 biotino] FAHA &
3ok

MCCEe =% Ago|r|e 3, 7] BEH A
aftozy 4353 432 U F Ae 2
o2 o}y HA gl FF T FA TS
Su3 A4 AL Ago] 944 v MCC 23
%9) 7V A& 1 s, FA4710 FAFAA B7t
s} X727} o]FojFjof ATk

2 8

E Zd&= MCCE 543 Lennox-Gastaut 5
37 otz uuE FA AHE Hole AL
R Ao HPSF o, AP A S 2F
& AATH T 4F9 AHYE B FolE, A

Z47 3 o1%5 A% £47(Tandem mass
spectrometry)E o233 4244 A A¥e] A
¥ AAR 279 Ado] ylgd B¢ BEH A
22 B ue 4 33E 71dE F 3l MCC
A¥Z WE Qo] aFET 3
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A Case of Lennox-Gastaut Syndrome due to 3-Methylcrotonyl
CoA Carboxylase Deficiency

Hoon Chul Kang, M.D., Yu Sok Han, M.D., Hong Jin Lee, M.D., PhD*, Heung Dong Kim, M.D., PhD**

Department of Pediatrics, Inje University College of Medicine, Sang-gye Paik Hospital, Hallym University College of
Medicine, Chun-cheon Sungsim Hospital*, Chuncheon, Yonsei University College of Medicine**, Seoul, Korea

3-Methylcrotonyl-CoA carboxylase (MCC) is a biotin-dependent enzyme involved in leucine metabolism.
We describe a patient with MCC deficiency who manifested with Reye syndrome-like illness with status
epilepticus, metabolic acidosis, hypoglycemia, hyperammonemia, elevated liver enzymes and neurologic
impairments after the viral gastroenteritis and then, has suffered from Lennox-Gastaut syndrome. Urinary
organic acid analysis revealed increased excretion of 3-hydroxyisovaleric acid and 3-methylcrotonylglycine.
This patient was managed with leucine restriction diet and supplementation of biotin and carnitine but was
not so effective. He has suffered from neurologic sequelae such as Lennox-Gastaut syndrome, motor and
cognitive impairement.

Key Words : 3-Methylcrotonyl-CoA carboxylase deficiency, Reye syndrome-like illness, Lennox-Gastaut
syndrome
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