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Development of a method to evaluate the fatty acid oxidation impairment by
infection using cultured cells and tandem mass spectrometry, in children
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The mechanism of acute encephalopathy in young children is often unknown in many
cases. Onset of acute encephalopathy is not infrequently similar to that of congenital fatty acid
oxidation (FAO) disorders. Influence of bacterial toxins, antipyretic dru?s, or heat stress by
hyperpyrexia on FAO was determined by in vitro probe (IVP) assay using cultured fibroblasts, and tandem
mass spectrometry, changing the circumstance of cell culture.

The results were as follows: (i) cereulide, a toxin of Bacillus cereus, which occasionally causes acute
encephalopathy in infants, disturbed FAO; (i1) heat stress possibly causes exacerbation of FAO in
long-chain FAO disorders; (iii) antipyretics, salicylate (metabolites of Aspirin), and Diclofenac
disturbed FAO in normal control cells, while acetaminophen did not. These findings may be consistent with
clinical observation. The above findings will be of help for prevention of acute encephalopathy in
children with infectious disease and/or hyperpyrexia.

in vitro probe assay heat stress



IVP assay
(5) B
B
BEZ B
VLCAD TFP
CPT2 GA2
B IVP assay §
§
(1)
Ci16
§
§
in vitro B
B
B
§
§ in vitro probe
assay IVP assay
B
§ B
(1) In vitro probe (IVP) assay
2
37 41 33
96
CPT2 TFP
GA2
B
2
§
2
IVP assay
(3 3
CPT2
TFP
2 GA2 37
41 33 VP B
assay §
(4)




B
(4) B
B
BEZ B
B VLCAD
TFP CPT2
GA2
BEZ B
BEZ
B
BEZ
B
B
B
B
B
BEZ B
18

Kobayashi T, Minami S, Mitani A,
Tanizaki Y, Booka M, Okutani T,
Yamaguchi S, Ino K: Acute fatty liver of
pregnancy associated with fetal
mitochondrial trifunctional protein
deficiency. J Obstet Gynaecol Res 41(5):
799-802, 2015

DOI: 10.1111/j0g.12609

Yasuno T, Osafune K, Sakurai H, Asaka
I, Tanaka A, Yamaguchi S, Yamada K,
Hitomi H, Arai S, Kurose Y, Higaki Y,
Sudo M, Ando S, Nakashima H, Saito T,
Kaneoka H: Functional analysis of
1PSC-derived myocytes from a patient
with carnitine palmitoyltransferase
deficiency. Biochemical and Biophysical
Research ~ Communications  448(2):
175-181, 2014

DOI: 10.1016/).bbrc.2014.04.084

Sakai C, Yamaguchi S, Sasaki M,
Miyamoto Y, Matsushima Y, Goto YI:
ECHS1 mutations cause combined
respiratory chain deficiency resulting in
Leigh syndrome. Human Mutation
36(2): 232-239, 2015

DOI: 10.1002/humu.22730
Vatanavicharn N, Yamada K, Aoyama Y,
Fukao T, Densupsoontorn N, Jirapinyoe
P, Sathienkijkanchai A, Yamaguchi S,
Wasant P:  Carnitine-acylcarnitine
translocase deficiency: two neonatal
cases with common splicing mutation
and in vitro bezafibrate response. Brain
and Development 37, in press

DOI: 10.1016/j.braindev.2014.10.005
Yamaguchi S, Purevusren J, Kobayashi
H, Hasegawa Y, Mushimoto Y, Yamada
K, Takahashi T, Furui M, Taketani T,
Fukuda S, Fukao T, Shigematsu Y:

Expanded newborn mass screening
with MS/MS and medium-chain
acyl-CoA  dehydrogenase = (MCAD)

deficiency in Japan.
23(3): 270-276, 2013(
)

http://mol.medicalonline.jp/library/jour
nal/download?GoodsID=dc9massc/2013/
002303/004&name=0270-0276e&Userl
D=202.250.215.249

Purevsuren J, Kobayashi H, Hasegawa
Y, Yamada K, Takahashi T, Takayanagi
M, Fukao T, Fukuda S, Yamaguchi S:
Intracellular n vitro probe
acylcarnitine assay for identifying
deficiencies of carnitine transporter and
carnitine palmitoyltransferase-1. Anal
Bioanal Chem 405(4): 1345-1351, 2013

DOI: 10.1007/s00216-012-6532-3

Thara K, Yoshino M, Hoshina T, Harada
N, Kojima-Ishii K, Makimura M,
Hasegawa Y, Watanabe Y, Yamaguchi S,
Hara T: Coagulopathy in patients with
late-onset ornithine transcarbamylase
deficiency in remission state: A
previously unrecognized complication.
Pediatrics 131(1): e327-30, 2013

DOI: 10.1542/peds.2012-0030
Yamaguchi S, Li H, Purevsuren J,
Yamada K, Furui M, Takahashi T,
Mushimoto Y, Kobayashi H, Hasegawa
Y, Taketani T, Fukao T, Fukuda S:
Bezafibrate can be a new treatment
option for mitochondrial fatty acid
oxidation disorders: Evaluation by in
vitro  probe acylcarnitine  assay.
Molecular Genetics and Metabolism
107: 87-91, 2012



DOI:10.1016/j.ymgme.2012.07.004
Purevsuren J, Hasegawa Y, Fukuda S,
Kobayashi H, Mushimoto Y, Yamada K,
Takahashi T, Fukao T, Yamaguchi S:
Clinical and molecular aspects of
Japanese children with medium chain
acyl-CoA  dehydrogenase deficiency.
Molecular Genetics and Metabolism
107: 237-240, 2012
DOI:10.1016/;.ymgme.2012.06.010

39

56
2014.11.13-11.15
Yamaguchi S, Liu L, Furui M, Yamada
K, Taketani T, Shibata N, Kobayashi H,
Hasegawa Y, Fukuda S: Improvement of
fatty acid oxidation capacity of cells
from fatty acid oxidation defects at low
temperature: evaluation by in vitro
probe assay. Annual Symposium of the
Society for the Study of Inborn Errors of
Metabolism. Congress  Innsbruck,
Innsbruck, Austria, 2014.9.2-9.5
Yamaguchi S: Screening, diagnosis, and
treatment of organic and fatty acid
disorders. The 3rd Asian Congress for
Inherited Metabolic Diseases (ACIMD),
The 55th Annual Meeting of the
Japanese  Society for  Inherited
Metabolic Diseases (JSIMD)
Educational lecture. Tokyo Bay
Maihama Hotel Club Resort, Chiba,
Japan, 2013.11.27-11.29
Yamaguchi S: A new treatment option
for mitochondrial fatty acid oxidation
defects: Bezafibrate, a PPAR agonist.
12th Asian Oceanian Congress on Child
Neurology. InterContinental RIYADH,
Riyadh, Saudi Arabia, 2013.9.14-9.18
Yamaguchi S, Purevsuren J, Hasegawa
Y, Kobayashi H, Mushimoto Y, Yamada
K, Takahashi T, Furui M, Fukao T,
Shigematsu Y, Fukuda S:
Medium-chain acyl-CoA dehydrogenase
(MCAD) deficiency and newborn
screening in Japan. 2013 Joint Meeting
of the Newborn Screening and Genetic
Testing Symposium (NBS&GTS) and
the International Society for Neonatal
Screening (ISNS). Atlanta Marriott
Marquis, Atlanta, USA, 2013.5.5-5.10
Yamaguchi S: Fatty acid oxidation
defects. International Conference on
Inborn Errors of Metabolism 2013.

PGIMER & Dr. RML Hospital, New
Delhi, India, 2013.4.4-4.8

_ B
in vitro probe assay
54

, ,2012.11.15-11.17
Purevsuren J, Hasegawa Y, Kobayashi
H, Yamada K, Takahashi T, Ichiyama T,
Yamaguchi S: Effect of proinflammatory
cytokines on mitochondrial fatty acid
oxidation in development of acute
encephalopathy. Society for the Study of
Inborn Errors of Metabolism Annual
Symposium 2012. ICC, Birminghan, UK,
2012.9.4-9.7

, Prevsuren J, ,

B
. 54
, ,2012.5.17-5.19
Yamaguchi S: Current topics in
diagnosis and treatment of
mitochondrial fatty acid oxidation
disorders. The 2nd Asian Congress for
Inherited Metabolic Diseases & The
12th Asian-European Workshop on
Inborn Errors of Metabolism & The
12th Korean Congress of Inherited
Metabolic Disease Symposium. Lotte
Hotel Seoul, Seoul, Korea, 2012.4.1-4.6

4
No.29 2

p627-631, 2014

2

, , p622-626, 2014

No.31 2

, , p205-211, 2014

’ ) )

2013 ( 151 )

o

YAMAGUCHI, Seiji






