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immunity as a novel
neurodevelopmental disorders induced by maternal immune activation.
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MRERCR OEE (3230) - Maternal inflammation during pregnancy is one of the risk factors
for autism in offspring. In the present study using experimental animals, we showed
that bone marrow-derived immune cells were stationed in the meningeal space that
covered the brain parenchyma. The meningeal immunity played a key role to sense
and react to peripheral inflammatory responses, resulting in the activation of brain
parenchymal cells. Intracranial immune cells were located to the cephalic
mesenchyme (meningeal precursors) during the fetal period, but not to the brain
parenchyma. Therefore, we suggest that the effects of maternal inflammation on the
fetal brains are induced by the reactions exerted by the cephalic mesenchymal

immune cells during pregnancy.

&

WFSE0 8« KA i

P D3R - AHE - R R - AREAR] S - AR

F—U— R REREE KE E
1. WFEBRAE S DTS 5

FEARRNE LR R oD 2 1 R 5 K
L. HEPEANY b7 AEEZIICOETD
FAEEBO—K 725, o, B - G
BT D iRt (BERE O R) HIAA
REZFRETT D Al REME A R E T2, & 2 Tl
RIEAT 4 T—H— %N T DICENRED
RTEER D & BEHE 4 38 - T e U o A9 Br ~1k
AU, AT S O FE TR VIR (2 S 2 A
B2 EMREL, L. R & MR
AR E/ER 24 L CHEE L H 5 LA
AT L 2D S LT,

2. WO BEW

(1) T 7o lAEAE T o005 RAm A & ik I8
B2 hs: U CHIBRIFE EAER 21798 (1 v
H—T A R) XHDHOMN? HDHETHIE
EIm? Filo, TOEMNLE B SRR

Bl URiEEE A PAE

EORBEZEY | LA K o THIZ
EATLD02 ] ITONTHLNITT D,

(2) TRIORIEITINZE LT, itz
P A b A DD B RERERE THE S
DIN?

FIULEOHRNELE L., FOMNAZ AT
D02 \ZOWTHLMNZT S,

(3) THRAEHAD B JEPERIZ 2T CTORE TIE
SHEN OGRS RMARI S i@ LT, &
DX TRIRBEIZH D DN 2 | ITHOWVTHL
W27 5,

3. WD ik
(1) GFP {5 A C57BL/6 w7 A% RF—


kyoko-shimizu2
タイプライターテキスト

kyoko-shimizu2
タイプライターテキスト
愛知県心身障害者コロニー発達障害研究所・病理学部・室長

kyoko-shimizu2
タイプライターテキスト

kyoko-shimizu2
タイプライターテキスト

kyoko-shimizu2
タイプライターテキスト

kyoko-shimizu2
タイプライターテキスト

kyoko-shimizu2
タイプライターテキスト

kyoko-shimizu2
タイプライターテキスト

kyoko-shimizu2
タイプライターテキスト


ELTERBREREY A 7 2 BN E BRI X
STERIL7-, B 2 B, 1. 4. 8 » H#%
\Z[#E LT GFP, NeuN, Iba—1, GFAP, CNPase
R A E T Y Z Lo T, R
— AR I O P OFEIRIC ED X 9 7
R T L TITIc oM b9 2 O & st
Lz, F7-. BEGMREAEE TOY A D
AL (TS ENVTA L, CXCLI2 72 F) F&HL
Z ot Yufa 35 L UOVRT-PCR 1T L » THREF LT,

(2) =D RITLPS ZgHER L L, 1, 4, 24 K
MBICEEZREY A ALT, 1 bhA
VB VTS Ly I AR LTS, ET-.
VU AEEHEREE L, LY A D
A U ZDOZRIRITHT HPEEZHWT, &
SRR Y e 2 AT o T2,

(3) EIE 14~19 BE EFTOXBOBFE T
HEOHEY L, SElE AT RILVAT VT
b RICCREREE Lz, 4% 1,3,6,9 Ao
~UALDRERE L, A%XT RV T VT
b NI CRERBE L, £, 4% 14,28 H
WD~ 7 A% A% NT RV LT VT B RIoTa
HHEWREE L, MEf Lz, &3 7~
e, U ZER LT, §i Iba-1 HUiK
Z W TR LRI g LT,

4. WFFERRE

(1) FF—EfBRMmiEiIsm 2 H% TR
FEHEMEICERS L, MEEIZITBME 4 5 A )
5 8 » H# OfkiE THEERDBERT 2/ MEIRIC
FRE L CHEAN L7z, BNICEA L7= 8 i i
Ml ok 24 L Iba-1 BT, GFAP,
NeuN, CNPase |[ZIFfEtETH -7 &b, 2
TuaA RE~DOGbER LT, ZOFHEEE
AR EEZ N LT, =a—u URBHIRZER,
TAIaYA N, AV IFT Ratog e
JafdsEfit U=, #EAZFRO T MMEER D% < 1T
WRAEHEAT B ENL T do o 7m0 WRAG HE A 25 0 I3
= EALBIRICEEE R ZE T, T A B
oA N ORBRHEEZEENGRY . 20T A b
oY A NEEIZT T AL ERE LT,
—J., IRA&GHEMEICIT, S =a A RO
F72 57 CXCL12 3BT DMl b FE L, &
HICEMBK TH o7, IRiGHE & NS
T BMUGEIR DT 7 T 7 # v A 2, CXCL12
\Zhn % BEEL 4y T d % CX3CR1, ADAM10, CXCR4
@ mRNA S &z, 6o T WRIGHERE -
R ES X OERE 3 2 M52 fEAk 1%, CXCL12
RTFTIENTA L T FNIC K> TEED
S & B - sl - U 2 r— b DR
LT, e EROMAERICEE RS ThH
HEEZLNT,

(2) LPS1 e[RRI MRHet s W) 'EL - ot/ Jo D Al
75 TNFa Z%881 L7z, 4 K& IS L7231
N4 D H 5 CXCLL IFARAEHE B« &N
Bl CXCL2 IHMR#ME#% b - BhESHIIE -
I PN RIS . CXCLO I RKS #ERTE - M %%
JE PRI . COL2 I ZARMS S (CFEBL L7z, 24 By
I#2ICHEN L 7= CCL11, G-CSF (X7 A b u ¥
RSFEH LTz, o T, RAHOIIEITIGE L
T ET, NSRBI - o A8 PR
RIEVEY A S OA LV EFBLT DI L RNT,
A 3 - BT - I8 PN R 2SI AERR S A
REZELSE, TA MW A NMZHA D
A EREASEDLZ NI,

@)~ ABIFHICBIT D I =1 RRHAME
(Tba-1 [GMEMIIR) DA Z T~ Z A Ik
EINZIEE < DI e A RRME EEETFEE
RONRASE M E 0 LIMEZ ITITIFE A LT
R, WEHEOI /7 a7 U 7 i34% 3 Bl
DOUEBIC, % 9 B D KIMET R E 2 H
BLUAR®, A% 14 BEsICIZRRIAN & [RIFREE S
A LTz, o T, BRAEIICHAERIEIZ L -
TWELZI 5O MEICHFETHIIT
oA RRMETHAH EHEEINT,

LLE@) (2) B) DfRERET D & RHARIE
(2 K DBV~ DR B X B AR T D
EEMEOREICL->TELD EEZBND,

5. FreREiRE
(BFgEfFeE . WFIE s K ONEEARF TR 1
)

UEEEsm) (B8 )

Ji 3w S

(D Tanisawa K, Mikami E, Fuku N, Honda Y,
Honda S, Ohsawa I, Ito M, Endo S, Thara K,
Ohno K, Kishimoto Y, Ishigami A, Maruyama
N, Sawabe M, Iseki H, Okazaki Y,
Hasegawa—Ishii S, Takei S, Shimada A,
Hosokawa M, Mori M, Higuchi K, Takeda T,
Higuchi M and Tanaka M : Exome sequencing of
senescence—accelerated mice (SAM) reveals

deleterious mutations in degenerative
disease—causing genes. BMC Genomics 14:
248, 2013

@ Yoshikawa K, Kita Y, Furukawa A,
Kawamura N, Hasegawa—Ishii S, Chiba Y,
Takei S, Maruyama K, Shimizu T and Shimada
A : Excitotoxicity-induced immediate surge
in hippocampal prostanoid production has
latent effects that promote chronic



progressive neuronal death.
Prostaglandins, Leukotrienes and
Essential Fatty Acids 88 :373-381, 2013
10. 1016/ j. plefa. 2013. 02. 007

3 Hasegawa-Ishii S, Shimada A, Inaba M, Li
M, Shi M, Kawamura N, Takei S, Chiba Y,
Hosokawa M and Ikehara S :
localization of bone marrow—derived
ramified cells in the brain adjacent to the
attachments of choroid plexus. Brain,
Behavior, and Immunity 29: 82-97, 2013
10. 1016/ j. bbi. 2012. 12. 010.

Selective

@ Takei S, Hasegawa—Ishii S, Uekawa A,

Chiba Y, Umegaki H, Hosokawa M, Woodward DF,

Watanabe K and Shimada A :
Immunohistochemical demonstration of
increased prostaglandin F,, levels in the
rat hippocampus following kainic
acid-induced seizures. Neuroscience 218:

295-304, 2012

® Chiba Y, Takei S, Kawamura N, Kawaguchi
Y, Sasaki K, Hasegawa—Ishii S, Furukawa A,
Hosokawa M and Shimada A :
Immunohistochemical localization of
aggresomal proteins in glial cytoplasmic
inclusions in multiple system atrophy.
Neuropathology and Applied Neurobiology
38: 559-571, 2012

E3E - i
©® BEHER, AHILZ ML BEROMA
TEHE W BLEN L BMEEET L~ T A%
Ebx D, BEHEEHIZE 36 ¢ 13-20. 2012

(@  Shimada A and Hasegawa—Ishii S:
Senescence—accelerated mice (SAMs) as a

model for brain aging and immunosenescence.

Aging Dis 20 414-436, 2011.

® BHER, A&z 5hER EMRZD
BENLEREET L~ T A2 L B2 5,
A AR BAEE S MR 48 1439-446. 2011.

(Fa#EEK] GH1 114
(D Furukawa A, Kakita A, Chiba Y, Higuchi
Y and Shimada A. Proteomic identification
of oxidatively damaged proteins in the
sclerotic hippocampus of patients with
temporal lobe epilepsy. 17th
Biennial Meeting of Society for Free

mesial

Radical Research International (Kyoto)

2014. 3. 23-3. 26.

@ Hasegawa—Ishii S
Enhanced

and Shimada A.
recruitment of bone
marrow—derived cells into the brain
parenchyma in senescence—accelerated mice
Asian Association of Aging Research 2013

Seoul Symposium (Seoul) 2013.11.8-11.9.

© EBHER MM EROA 2 —T xR
ME SAM % & 52D, 5 28 [mEWetETT v
~ U A S FEHES (4L E)
2013. 7. 5-7. 6.

@ Hasegawa—Ishii S, Shimada A, Inaba M, Li
M, Shi M, Takei S and Ikehara S. Selective
localization of bone marrow—derived
ramified cells in the brain adjacent to the
attachments of choroid plexus.
PsychoNeuroImmunology Research Society’ s
20th Annual Scientific Meeting (Stockholm)

2013. 6. 5-6. 8.

(® Takei S, Hasegawa—Ishii S, Woodward DF,
Watanabe K and Shimada A.
Immunohistochemical demonstration  of
enhanced prostaglandin F2alpha production
following kainic acid—induced seizures in
rat hippocampus. PsychoNeurolmmunology
Research Society’ s 20th Annual Scientific
Meeting (Stockholm) 2013.6.5-6.8.

® Az, BHER, . A,
AL AR EORSAR, TEERG—. M
SR, AR NS REROBE R E L TOAR
FERERVE B X ORISR 1T 2 AR ERE &
A MIA REL, F5 40 HAMSRRRHSES
B2 CGRED) 2013. 4. 24-4. 26.

413’444#-#

O BRER., a3z, MRk, T,
AR, AR RIESRES, TR —. H
SE. NA BRI, s o 2 bieEE
TV T AT H S BB AR O i 32
~D Y 7 v— hOTLHEE, 55 53 [A] H AfH ) B
4 (Bris) 2012. 6. 28-6. 30.

® AFHIRzx, BEHER, MEERR, 8.
A, AR, RIESES, FIEER—, H
5. TN MUIE RN, At B flid sk
rﬁﬂ@ﬁ@%MLLﬂﬁéﬁﬁﬁ@V 5
%%ﬁsiéﬁﬁ%mﬂmwﬁwﬂﬁ
2&%49%’%%@%% (HTIE) 2012. 6. 28-6. 30.



(© Hasegawa—Ishii S, Shimada A, Inaba M, Li
M, Shi M, Kawamura N, Takei S and Ikehara
S. Intra bone marrow procedure facilitates
entry of transplanted bone marrow cells
through the tenia of choroid plexus into
brain parenchyma.
Research Society’ s 19th Annual Scientific
Meeting (San Diego) 2012.6.7-6.9.

PsychoNeuroImmunology

Shimada A, Hasegawa—Ishii S, Inaba M, Li
M, Shi M, Kawamura N, Takei S and Ikehara
S. Enhanced
marrow—derived

recruitment of bone

cells into the brain

parenchyma in senescence—accelerated mice

PsychoNeuroImmunology Research Society’ s
19th Annual Scientific Meeting (San Diego)
2012.6.7-6.9.

O AHIx, BHER, fBEERK, WA
. RIFHER, TIERS—. HIEHE, WA,
HEE R, AEGE - B H I 0o SR A 3 et
IS HE N T 25 T T 7o R O BE N B B RS A
2 K DM FRRE, &5 101 [ H AR ER
Bes (B 2012. 4. 26-4. 28.

(EF) G144k
(D Shimada A,
Furukawa A : SAMP10 strain as a model for
the study of brain aging, In  “The
(SAM) :

Directions”

Hasegawa—Ishii S and

senescence—accelerated mouse

Achievements and Future
(Ed.) Takeda T, Akiguchi I, Higuchi K
Hosokawa M, Hosokawa T and Nomura Y, pp
157-174, Elsevier, Amsterdam, 2013.

(7 2 PEHE)
Oy (&0 )

P2y
I
HEFIZ -
FHSH
iR
HEESEH H -
ENADH

ORI (B0 )

ZLFR
U E
MR

FEEA
T
BASEH B
E N2 DR -

(£ Dfth)
TR B A

6. WFFEHRK

(1) WrgefRs

Bl JEE (SHIMADA, Atsuyoshi)
TR LS EES a0 = — 3 EREN
At - B - BR

WrgeE#E 50311444

(2) Wraeth 117

A X72 %2 (ISHII, Sanae)

H A i B2 e 1 AF 2 & RPD
WrgeEFE 40435863

FaE29< (INABA, Muneo)
BAVEERL KRS « [R50 JEH Ehskhn
et Ees 70115947



