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Insight into a_neuropathological mechanism of functional brain network
abnormalities in offspring with maternal immune activation
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Maternal immune activation (MIA) induced by pregnant bacterial or viral
infection has been considered as one of the risk factors of autistic spectrum disorder (ASD). To
investigate a brain function of MIA-affected offspring, we performed resting-state functional
magnetic resonance imaging (rs-fMRI) and positron emission tomography (PET). MIA model was generated

by intraperitoneal injection of polyinosinic:polycytidylic acid (20 mg/kg) in pregnant mice on
gestational day 12.5. The rs-fMRI study revealed that the MIA-affected offspring with social deficit

had hyper-connectivity of functional networks with over and local preferred connectivity, which
were similar to those of human studies in ASD patients. PET imaging showed the MIA model had low
glucometabolism in the brainstem. These results suggest that abnormal functional network
connectivities associated with glucometaboic activity may be crucial in the appearance of the

behavioral phenotype in the MIA model.
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BRI S VT REBL OO I AR IR 2 i L7 2. B BAJESC RS & 2 s v AR IR o REBLC
XA A A > (IFN-y, IL-4, IL-5) 2MEFEZ S ORBIIY S ARITHEML TWDH 2 &,
il T ANV AEGUZ LV T E A O—FToH D MCP-1 75 B PE & £ O REBL O AR IR IR I E 36 &
VEKRTHEICEF L TWAZ LRGN E > TS (Goines et al., Mol Autism, 2011; Abdallah
et al., Brain Behav Immun, 2012), L7223> T, BMARERICE D2V R 77 7 2 =X, Wb D E
BUA AT EDRHRD S OIEEFRYT L 2 EHER R TIIR < BHER D A L 2 kYL iR
SNAHZLICEVAFENE L LTHFEINTERA T A NI AV EORBINER B, MR
BB IR DRMF R CHEEREE L MF T2 EREEIN TV D (RHEGEEYE(E, maternal
immune activation, MTIA) , MIA D FEBRENYFFIEN DS, T A VA ETZITRE T ANV ADEEIZ LY
MIA Z 3556 SAIVIEEIREN > & AR L7 i, A% OESPEITEIRC T L0 Z 0 3R 2 5 28
HIEL UL BN IR B RS CORER Lotk & 72 0 O RBLEAFE 3580 S, HEAMEA
7 N T LAEECHELTEDHREIZIEL T Z ho@mET LV E L CTHESY. SN TS (Fatemi
et al., Mol Psychiatry, 1999; Shi et al., ] Neurosci, 2003), JFUE & LT, 7 A /L ARG LV FHREKR
R CORBENIEMEIL S, AN TEA SN BFINE R ISR 250825 B bR b L 72 #
B, BRAEMOMRZR DRI E 2 BT 2 ERHER ST 5D (Estes & McAllister, Nat Rev
Neurosci, 2015), £7-. MIA ([ZABOAMIERE R R L AR5 Z & T, BETEINGE R LR
DG B A 72 STV D (Giovanoli etal., Science, 2013), #ixiT, MIA #3142 NG IdHREGR
WTCIL-6, IL-17, TNF D RIEMEY A A 08 ERH L, KRIMEEICIBT DJEkE Z — i
2L, HAEZRDEBHBENHERIND Z &S Sz (Choietal., Science, 2016) , KANFEZE
TOJERE Y — o ORI, BBRENO A~V S—T17 BREAEE LD Z & n
5. BHAD MRS E DR DR R I I B L KT L2 2 L AR &7z (Choi et al.,
Science, 2016) .

LU, ZALE CTOMIETIL, FBAEMIZI T 2 i RIERERE & A% IZRO b o MElT
O EE L OREBHURIZOWTIIRPTH U | R, thfkiuE BN AR ENCB T+
ADFAESCTIMEIZEEL, FOX I L THEMEITEIRFICEBRT200EHLNIENT
WU, [A—EIR DA% I IS FE O idiRE 2 RIARIBIEE T 5 72 D13, IR A A —V U 7 H
WNRECTH D, HEEE TR CRYVNCHEEEZIE S 712~ 7 AD PET BHEREA A —2 v 7 iE%E
flESE L, REALE I K 2 M EoARIR 70 & O A PEEEIR T 2 £ ITINIC I 1T 2 BEGE . 21k
AR LZHNTETAZLICHRIIL., 2NE TIIREZ AWV TR ERESCHRENERER SO
JRHETE T /BT 2 IMEEREZE L 2 5 M2 L CT&E 7= (Mizumaetal., J Nucl Med, 2010; Kambe et al.,
NeuroBiol Dis, 2011 {E7)>),

AWFIETIE, MIAIC KRB ET VEMAZER L, PETX° MRLICK DAERG FA A=V T
AWTHE—EECEMBBH T2 2 & T, RIS IR ROIEIN R v b U — 7 Z3EMIC
AR A MHATEV R I CBE T S IR A L, WEERBLDO A I =X AO—ima2H 60T 5,

2. MMEDEH

HEAME AR R T ARBEESCHALIVE R EORKNEBEHEO R E LT, T LEWE AW
R A AR S0 I 1T L D AR RE & AR TEY & O BIEMEIC O W TH LI T B2, BT
DFIEBR AT -T2,
EER1 : MIAIZX DIREET L~ U7 ADIERE L O EITEVRNT
EER2 o A EAEBHNC X D BRI T COMBEEA A —2 7

3. WO Fk

1) MIA IZ X ZIRREET L~ T ADERL
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