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Abstract

Autism spectrum disorders (Autism Spectrum Disorder: ASD) are associated with altered
lipid metabolism represented by polyunsaturated fatty acids (Polyunsaturated Fatty Acids:
PUFA). PUFAs are metabolized to epoxy fatty acids by cytochrome P450 (Cytochrome P450:
CYP) and dihydroxy fatty acids are produced by soluble epoxide hydrolases. This metabolic
process may influence ASD in children; therefore, this study will examine the association
between PUFA metabolites in cord blood and ASD symptoms and adaptive function in children.
Cord blood from the Hamamatsu Birth Cohort Study for Mothers and Children (HBC Study)
is used to quantitate PUFA metabolites in the CYP pathway. To assess subsequent ASD
symptoms and adaptive functioning at age 6 using the Autism Diagnostic Observation Schedule

(ADOS-2) and the Vineland-II Adaptive Behavior Scale (VABS-II). The findings of this
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study may contribute to the very early detection of ASD using cord blood.
[Keywords] utism Spectrum Disorder, epoxy fatty acid, dihydroxy fatty acid, cord blood

FELBH

HEAA~ 2 F 7 &E (Autism Spectrum Disorder: ASD) &, 2 Ia=/—> =z voiEE, @Ko
MRJm & # R - RAEWTE 2 R e 3 2 M EIE TH 5, ASD BRI ER 210 < {, BRIEHE
HooEEd A& (Bai et al.,, 2019), BFICHWTIE, EEM O CTA»AE~DIEFE ASD ©
Y27 EFEEEL (Wiggs et al., 2020), MIRFICHIELL EoRERH< &, T %o Ro ASD
VAP ERT 2 EBRENT WS (Atladéttir, Henriksen, Schendel, & Parner, 2012). 1% T,
HIRT O~ RICRIEE A P A voRBEEZ I 2L, ASDEROITHIFEESN A 5N 2% (Cho et
al., 2016), / A7V = — @A+ — b RBBEITE CiE, WIS X ORI o FEAR I o 6
JEBAE T2 ASD U 2 7 oM L BA# L T 7z (Che et al., 2022), TNHD I &hb, RHEGE
Mt (Maternal Immune Activation: MIA) 725 ASD O EE R fEIRKN T TH 25 Z LR REIND,

—J7T7T 7% F v (Arachidonic Acid: AA) & % o fR# W IR E & h 2 % il K 8 Hg 1 Bk
(Polyunsaturated Fatty Acids: PUFA) I, REHEIBROEEL A AT 4 2 —%—TH Y (Poorani,
Bhatt, Dwarakanath, & Das, 2016), 3 DO EFE AR FRK (v 7 vt F v 7 —+%, VEF
7F—%, ¥+ 27— 2xuP450 (Cytochrome P450: CYP) #i%) ic X » THAia LT w3, FHic
CYP ic X 2 fR#fcix, MIREWEOERZRF>zF X KN (Epoxy Fatty Acids: EpFA) & RIEME
DIEfA%ZR>Y e Fux v ENiE (Dihydroxy Fatty Acids: Diol) 23Rk & L5, EpFA X, BHKA
k BOBWNIEEZBEA DI Z22LICED, WSO20REMEY A4 P h A4 voiEx2HEL, HRE
#Fle L<iEA T 2 (Node et al., 1999), Diol IX, ¥ E# 4 v TH % MCP-1 It L THiERDEA
MrEtETsceicky, REMFHZZEET 2 (Kundu et al., 2013), TR T, EpFA 7
5 Diol ~ORHICBE DL 2 [EET R F L Fe FaJ —+ (Soluble Epoxide Hydrolase: sEH) # [HE
TE2ET, 370 Y)TICETBHRIE - MRAEFHEET 24 v 2 —m 4 F v 10 2UERWY
KA N S (Wang et al., 2013), X5, AAMIKDO EpFA TH B2z Fo o f a4+ ) viig
(Epoxyeicosatrienoic acid: EET) %, fffEfildomitiRfRICHFLS T2 L2k T3
(Oguro, Inoue, Kudoh, & Imaoka, 2018), L7223 T, CYP %o PUFA {Ui#it#) iz, MIA 2@ L <
IIRF OB ROREICHEL 5 2 225 % (Kikut, Komorniak, Zietek, Palma, & Szczuko,
2020),

%7, sSEH#% a2 — F¥ 2851 T»H % EPHX2 mRNA O 5 H25, ASD £# D% M (Brodmann
area 9 & 40) THWI EAMEIN TS (Ma et al., 2019), X 5, HIRPH X RIALMICHE
WED 7Y w3 — bCBEET 2 L, IR~V 2O FFRIC ASD 8178232 U, M, FisEni e, 5,
BEARICHE T2 8,9-EET L_ADIE T L sEHL LD LR LFD 513 (Pu et al., 2020), 27V
A — BB L 2R~y RICsSEH HEA 2552 &, THRo 7V — I v ZTH oLtk
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HHAEFEHOEE L o7z ASD BOITEIRE AR EINEZ L RENT S (Puetal., 2020),

thboozerb, FREMICE T 2 CYP RO PUFA (Rit113, ASD o AP T FIcS LT
WEZERRBEINS, FTLE, BEMICE T S CYP 2% PUFA (REP o BhfE, §74b b EpFA ©
K F % Diol ® E4&, sEH itk ERH 2%, HA% DR D ASD fEk & L O IGHAE O FE ICHES 3 &
WORFB AT, ZOREE b P THREET XL, IR INLE 72 CYP &2 i% PUFA {0 & & %
B, ZokolEO ASD AER P IEHEAE & D BIE 1< O W CHERTY IC 5T 5 .

VI

HHRE

AWFgEix, 200 AOWREE ZoHEZNRE L2BEETTRORIME 28— MK TH 2 EINEE
EF ot ak— FFYE (HBC Study) @ 7% v + M7z, HBC Study 12, 2007 4 11 A2 5
2011 4E 3 HE CICIHMERRFRE 23 M~ 2 =742V =y 7 2ZB L2 HIRE 1 HE 23
F2WoREEZNFLLTHY, 2o NAREENT — 2B XOCHERT — &1k, HAD %
EMICH T 2BTOT -2 L WIKATRETH % (Takagai et al., 2016).

BEELOY T T ERir

A ERE, B2 5> 10-30mL DI 2 AL 7z, & v 7T 3 =il < 30 70 B fr$r L 72 14,
3500rpm T 10 rffiE 0orHE L 72, o BiF (200 ¢ L) ZFEFMMFEE L, 7V 2= Ficold,
ST E T -80°CTHAMEIRIE L 7o IR IMIME T o CYP i PUFA R % €8T 2720 1C, Wik
o 774 MBI EBI kol

ASD £E1R & B T 1 5 O BT i

ASD JEK X, HEHIEZWiBIZE 27~ = — 1 (Autism Diagnostic Observation Schedule, Module 3
for the Generic or Second Edition: ADOS-2) % f\»7z (Pu et al., 2020). #/GHHEIE, Vineland-
1138 IG5 1780 R (Vineland Adaptive Behaviors Scales, Second Edition: VABS-II) % i \» 7z (Sparrow,
Cicchetti, & Balla, 2005), b, WWED 6 %D FF& CFHI L 72,

fRIZMEE

~ Y VR EF I, RIFE R ER K E MR B A (GF 20-82 5, 5 21-114 5, 5 22-29 &,
% 24-67 5, i 24-237 %, i 25-143 5, i 25-283 5, E14-062 %, £ 17-037 5, i 17-
037-3 %, % 20-233 %) B XUPEIEKRAHEMIME B X OKREEF72,
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CYP #%i% o PUFA fit9) o & &, ASD AER & #EICHERE O FEA L F A 72, ffTic X - T, ASD o4
MIFNERICEPWCEHELZMA 2G5 2 2 RN TE -, ZOMED S EpFA & Diol fR#fo Eific b 7=
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