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Ketolytic Defects in Children and Adolescents

Joong Wan Choi, Seok Min Ahn, Young Han Kim, Joon Woo Baek
Hye Won Ryu, Eun Joo Bae, Hong Jin Lee

Department of Pediatrics, Hallym University Medical Center

Purpose: 3HB and AcAc are two ketone bodies that can be used as energy source in brain via succinyl-
CoA:3-ketoacid CoA transferase (SCOT) and mitochondrial acetoacetyl-CoA thiolase (beta-ketothiolase,
T2), called ketolysis, In case of malfunction of these enzymes, ketolysis cannot occur fluently causing
various clinical manifestations, We want to know the numbers of patients and clinical manifestations of
ketolytic defects in Korea,

Material: For 67 patients of ketolytic defects out of 2794 patients that have done urine organic acid
analysis, we analyzed clinical manifestations and age distribution, The study period was from January
2007 to September 2015,

Method: To confirm persistency of ketonuria, repeated and loading organic acid analysis were done at
least 1 week period interval, SPSS was used for statistical analysis.

Result: Thirty patients in infantile period (2 M-2 Y), 31 patients in childhood period (2 Y-12 Y), 5 patients
after adolescent period (»12 Y) and 1 in neonatal period were diagnosed during the study period. The
most frequent chief complaint was seizure followed by seizure with developmental delay and develop-
mental delay only,

Conclusion: Ketolytic defects were not so rare in Korea, Major clinical manifestations are seizure and

developmental delay or mental retardation,

Key words: Ketolytic defect, Succinyl-CoA:3-ketoacid CoA transferase (SCOT), Mitochondrial aceto-
acetyl-CoA thiolase (beta-ketothiolase, T2), Seizure, Developmental delay

X

M =

AEA = ofA| Eotx EA acetoacetic acid, AcAc)
3} 35AkEHE] 24H(3—hydroxybutyric acid, 3HB)
Fsh, A 8ol Q= A w7t o] &3

<2 A= F
Q3 ofyx| Yot} ARASE AL RA vgdHe R

QAR 0] 87, FAE FHA| AFE 77
st sty F=H1940H Y Ao and

Tel: 033)240-5230, Fax: 033)241—-8061
E—mail: hjlee@nhallym.or.kr

SAEY AEAEZE Aosln, 4P NPT 21
A, ABMDZS A0 5 e ABES vt
0 F AR AEAY BaE A B 55l

i

o |
[
SLofy

+ Succinyl—CoA:3—keto-
acid CoA transferase (SCOT)?$} Mitochondrial
acetoacetyl—CoA thiolase (beta—ketothiolase, T2)
Y7} Hoi iy,

Aol v A APNEZTE FEA A
ThEojA) 3L Lol A wlERASF Y-S A A acetyl—CoA

9} acetoacetyl—CoA7} WHE0]#] 11 o] ¥ EAL mi-

— 147 —



— that 34 oA AE

tochondrial HMG—CoA synthetase (HMGCS2) el
9sle] H%F5 o] 3—hydroxy—3—methylglutaryl—
coA (HMG—CoA)7} gHg0ixItt. o] HMG—CoAZH-
E] HMG—CoA lyase (HMGCL)®ll &3} AcAc7}
=oAH, A AcAc7} 3HBZ A+, d7/E wet
A ZFgrow ol gHm, o]-§57] Ao 3HB= AcAcE
oA A, AcAce SCOTel &Jle] Acetoacetyl—
CoAR A3t} Acetoacetyl—CoA+: T29) 29J3}
o] acetyl—-CoAR @t} o] F 4 AEAZ

HH RS ”}EOMJ—L“EH ARl HHEEA o

L sy Aol Sle A AEAY E8e Zolvt
21 AEANESTS E‘Eﬂﬂk
SCOT ZA9EL 197295 XS By?H o] 30

g ool EJ_El‘?iﬂ, T2 AYS5S 1971959 Bar
95 olg] 1008 o)Xl 151041:} AT T
g, HAH e AEd 25 T AEAE o] &3t
oF H= A3telA ARAE Oli’ﬂfiL T 7] wizel Al
BT doint ANt e Aol A
EdFol & 7 ot O Agolle FEAAE 2ol
7k, AlEE N Ag-oll= frelAatel vlst
o] AEA 2 AJzo] t] dAst] FFA/TKB (total ke-
tone body) H|7} EoiA|w], F212] %7 0.3 o]}l
735 7Fsdo] =k ARk ow Ado] vehtr] A
ATAESo] A vepdt) At o o] 7 A

il
Be 27 Uk BASL, FHT0| Ak, B4 AE
AEFo] IS mols obFl S Ak o) dad
= 5 ] ] %—}D} t liﬂl% o] gatofopit w= Aol
?_]E]'4)

Fukao 54 R oshd o] &= =3l
7 F4AR AARIA AL Blsd Fde
o] xpo]Fo] ik SCOT AT 45
3 k2ol uk o e AlAolr] e
ol & 24 Atole] Aot WidHe] T2 AfF2 4l
o719 w2 78] glom, 719 o]
A 24 Apolell ZHdolut 521 Foll gato]

SCOT A5 A% %Xdﬁé 5 AFas
A9 gl Aol A=
o 489 739 ]‘_‘:. BFAF

O
jale
o
o

Lo

Y
iz
o=
@ -

o oM 12 ofN

N
_

c A 157 A 3%, ppld7~154, 2015 —

29 At da FAAUARE ASUAR
A =

nEZ =g ool A acetoacetyl—CoAZ U&Et
EFwjeks &4+ SCOT st 7FA oy T27}F %%3
7174 & acetoacetyl—CoAE Fd|sl= IS t}&
thiolase & mitochondrial medium chain 3—keto-
acyl—CoA thiolase®l| 9Jstoi % Ful7} 7153517]
T’I}o] q_l. 12).

SCOT+ AEAY Fafolvt o] ¥ 2z AEA o
9]¢ thE drbEe] F2E HolA] gkl Hid
T2+ acetoacetyl—CoA9] 3flo o] &4 & ofye}
isoleucine ] tiAt#}A oA 2—methylacetoacetyl—
CoA (2MAA-CoA) 9] Eaj#gel o] §=m e o]
48] Aol gl well= Ae fIHEA oA ti-
glylglycine (TIG), 2—methyl—3—hydroxybutyrate
(2M3HB) ¥ 2—methylacetoacetate (2MAA) %
#t} Acylcarnitine F4 9|4+ tiglylcarnitine (C5:1

:‘ r
—F T

carnitine) & 2—methyl—3—hydroxybutyrylcarnitine
(2M3HB—carnitine/C5—0OH carnitine)©] S7}2
. a8y 7pHe g9 T2 AgPSol+= o]=fst 4

Z:Eo] 15]_0] ] %}g 5,\_ 011:]_4.11, 12)

SCOT A5 T2 AT o9 A=Lsford 4
to] gl A ARl Sl HE dAld o AlE
ol AshAl vehe o ot = o 35T
bk AL o Fepaks Aalehd AE
Febach v AREa ezt e Aol
Figlo] AgA o R ARFo] tektn,
= A oSHE Bl o] A8
SR e A e S R
2+ SCOT 2959 3% th= EHAWEA Z71k 8l
, T2 A% 9ol 7h 2] 3% w53t oF
Hol7] wEelrt. 2y %LHOM% op# o]
o B A ] Ao HA] ek Sl

TolME AR FTAHEA A A AlER

ri‘l
OlN
-1>

o Ty
ﬁﬂ
>

o>
z >
1> to
—{0{! o> L‘i
&

I

dob
™
rlo
ml
[0
M
1%

ol ox R
B o

FUlO rl.E
P

al
SR AR B FN ASAD A
B, WA A F9 AA skl

52 wo] AE ]

2

Mgy ofN
1z
1 o\

o
1o
m
2
=2
o
r_lo_‘(_tl
2L
ot
J&

o

— 148 —



AlZ 2 13991 IBM SPSS

=

o gk

A 22 = %)

AL

A Age)

°ol&

=
=

Version 21 (IBM Corp., Armonk, NY, US)

afo]

sfeozH Tl AER
e ol A B AT

°o AL
= =

=
=

Chat 2

a7

1= H0E A

o)
v A 1,6357, oA} 1,159 0% HAAor

o]

Njo

=zl

gluzte] A

[e)
5

t Table 17} 2

9

2

gl

ol9gd 3A}= 1,552 0% 74

&

=
°©

2. e

2007 1€5E 20159 9¢Y Afole] &
F71AREA o] SJEH QY 2,7947 9] $A} Fol A A

o] 539%g°] Uit

=
=

o=E At

]

AApelA

W A2} 9} 244]

s

o] ZAALSE 24 A1%F o] &

5
T

= o

w0 6779 b

1A 21

9

Aol e

] /6]' Z]

o

}H Table 29} Zt}h A3 +EzE B 270

5

=]
HE 5

] Ao}
of 19o]gl oLt 24|14 124 Ale]€] Axe}7]e]

=

o

2 v

3. Y

=

1574, 3022 0]la1, 124 ool AR FoA=
2 39, o4& 27 o2 5%o|3it} Tiglylglycined)

Table 1. Distributions of Chief Complaints of Patients Referred for Urinary Organic Acid Analysis

Total

Over 12 year

2 Mon—2 Year 2—12 Year

Below 2 mon.

Age

Sub
440 1,060

199

Sub

Sub
123

F

M

CC/Gender

Sz

620
293

57
40

29

18

39
31

404
312
296

164
132
101

240

180

476
140
244

272 204

82

54

69

492

58
100

0
0

Sz+DD

12

17

195

144

0

DD/MR

19
280

16
196

13
100

Autism

others

259

64 107

43

96

69 45 114

20
591

122

68

112

1,159 2,794

67
1,635

19
110 254

12
144

32 28 21 49

419 1,010

12

12
113 257

No Inf

756

144

Total

517 1,273

Abbreviations: CC, chief complaints; Sz, seizure; DD, developmental delay; MR, mental retardation; No linf, no infor-

mations.
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Table 2. Distributions of Chief Complaints of Patients with Ketolytic Defects Diagnosed by Repeated and Loading

Urinary Organic Acid Analysis

Age Below 2 mon. 2 Mon—2 Year 2—12 Year Over 12 year Total
CC/Gender M F  Sub M F Sub F Sub M F  Sub M F Sub
Sz 0 0 0 7/1% 4 11/1 2 13 2 0 2 20 6 26
Sz+DD 0 1 1 4 6/1 10/1 1 5 1 0 1 9 8 17
DD/MR 0 0 0 3 4/1 71 4/2  3/2  T7/4 0 1 1 7 8 15
Autism 0 0 0 0 0 0 0 0 0 0 0 0 0 0
others 0 0 0 1 1 2 3 5 0 1 1 3 5 8
No Inf 0 0 0 0 0 0 0 1 0 0 0 1 0 1
Total 0 1 1 15/1 15/2 30/3  22/2 9/2 31/4 3 2 5 40/4  27/3 67/7

Abbreviations: CC, chief complaints; Sz, seizure; DD, developmental delay; MR, mental retardation; No Iinf, no

informations.

‘number with elevated Tiglylglycine.

Table 3. Various Minor Chief Complaints of Ketolytic Defects

Chief complaint Age Gender
Sudden onset letharginess 1 year 7 months Male

Right side weakness 1 year 1 months Female
Involuntary movement 10 year 7 months Male

Attention deficit disorder

Hypoglycemia 4 year 3 months Male

Spastic diplegia 2 year 6 months Female
Severe headache R/O Migraine 9 year 6 months Female
Sudden onset letharginess 5 year 6 months Female
Headache, Patient's mother 35 year female
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