FEEIMITRAL « ALl E &S0 i =

Wy oz

H & M
60N HTIL « Jbifg il & S AR S

2 B:AM5FE9A2H (1), 3H (H)
2 5 BLEREERRE

571 EEEEIC & 54472 7B RATHR
ER

P
TNERKRE RIS ARSI A5

FAI T ABKIEIL, BEETE LR ANIRT LA VY NIE
BT HME—DEEBFHEMBECEMEETH D, AZBIXINET, F2
U LRERES [HILEMWHINE =L DB O 3D HHIEEAENT [SH L,
ZDFNHRT OREASHEL AL &, LrL, WL
NUEEBIY, EXREFEEZELTRY, BEECLIBETIE, 202
BRREIEERT S Z LIIARFARETho T, TZTHRELIZ, TV 3D
BEFETH S NEGEYA SEM - 30 BHEE) 2MEICERTAZ LT,
TINVEBLEGEDA A -V SITRI Lz, RHEE TR, A b 0 ER
L33 [ARIvLgEKE] & EEURE SEM ] 2F0ic, 2hboF
WO L INVEBOBEBTOBFRCOVWTHERT 2, IbicHh%
HAGEAE, BFEED TV B AR I Y ABIRE & S REY iR (R E)
Al AG bR - BT MBI BEM S L (Correlative Light and Electron
Microscopy; CLEM #£)%°. EFE YA SEM ¥k i@ B L 2 AR b7 [3D
FOEEREL Y, WANED B 2 mEEBRIC OV Th ilh, SEM D
FNTT A FIRE~DOAREN - FEBICOWTERT %,

1 B PABPUBEN T R4 5 O
Of% EREL Bi)Il F71 & 8|2 & Hanc, KM 74 50 88, Kl #

L HAEK - B - SEREAEE, 2. HUEK - E - EE#T. 3. BULK - B - Kb
L 40 HAEK - [E - RS EAEAE

HEARA~Z T AJE (B BYE) X, thtbomE, ENRTE., BIERORE, 2L
ZREETHNRORERE TH D, Bx DBEIC, IEHKEESBES Z v
Z Fatty acid binding protein 4 (FABP4) DESREIE T A H BIEREERICE 5T 5
ATHEME AR B Lz (Maekawa et al., 2020), L2>L. LARTOBFZE Tid FABP4 HEAEIE
TAMRRICHEL 5 2 ARHINEETE R Tz, £ 2T, ABFETIE, BT
FEHICRR/R L C FABPA HREIR T 22 Z L, ZDRBER~D Z LT L, FIEL LT,
FABP4 PHSEFA| & L ThIH 415 BMS309403 (LAF BMS & WE9) % 23Kd 2 BRIAT G,
{FOBERLE T, C5TBL/6] M= 2 (RHR) 1o#5 Uiz, B OAENZIFw TR
ZEBIH W, ITEIfET L LC, BFM a2 =—F—v a VEENZRR DM
HERE OB E P R R, RLARATB & R DA AHORE LR, 5 ORITEI 2R~ 2
TR KRR R & & FME L, MERTFRIRATE LT, U R OMEREREE L. KK
BUE SERAIRIRBPIR IR D R 34 VB DT R AT o T2, AN = XADRF DT, 4T
PR (17.5 B) ORMER IRV BRI L, mIEOIRIREMR 2 H 7z, 2D
FER. THIE ISRV T, BUS EBHOHE~ U XA TiE, AR P OBEBRF OL(L,
KA BRI LATBI O TUHE, SRHIA VKRR CREBIRI DER 2B 7z, MR B\ T,
BMS # 5 HEDHE~ 7 2T, SEARMKISHIRIEEE R A VBEDO LR ERDE, ZhbD
FERIL, BUFEREW] O FABP4 MEREIK T 2% H BJERRRBIALIC B A 5 X e L BAR LT
%o S bIT, RHADMEE VI IRIIBRARNT OFER, RHEIIZIT 57 7% FUBD
HEO LR L BROIRNEAR DAL R Sz, 2 b ORI DO ZELA,
SEZERAEREMEN U THBED U A7 BRIC D725 % FTREMAHERN S iz,
(COI :No)

2 TR O R S AL AME O B BEREREIC 5 2 3 HEO BRI

Ot H%F !, Florian Pans!, A& !, PIKELE LIRS 2, REHTS,
KEESLT 4, S, BI#ET L, KRE#E=!

ALK - & - SREMTIF L, ALK - B - REAEEE 2, ALK - B - R 3,
FALK - [B - FEAEFEMER A 4

BEAZR~2 } 7 AkEHE (BBE) ik, #aMoE, aa=r—vavofiEg,
CEDYVITBHE L T RERETH 2, BERRSTFOHMIEY X 7 2R &
ZLVHIEFERP L, HEED V) 2 7 WF0—2 & L CTIHHRT O RHA GRS E(L

(maternal immune activation, MIA) 2SEH XT3, AL CiE. HEE & BHEK
FORBEBREHSHICT 72010, MIAET A=Y R ML, REHZHART,
MIA €57V & LT, AL dsRNA TH % poly(.C) 4R (#4125 H) o= v <
BRICESE L, ExhifF MIA ~v R) 2EFTICH W2, T8I <X, Fidfo
MIA v v 2% HWC, PR OO EHFE R (USV) RBE e L. ¥t Rl
DRHFBEIOER 2 I 2y —v a VEEN 2 FARz, 72, 9 HELUED MIA ~ v 2%
W, HRMBIMET 2 — 77 2 b, MR TRE R & EE O B BEBE T8
BRETR o 7o, MBREINICIE, 11-13 8# D MIA ~ v 2 O KB B RiSHRATEF 2 v T
Golgi et % EHi L, 5 WL & O SEAMBIRHRZE R 2 o8 4 v B % JIE L 7z, ki,
FHEGBEEMAL OTRE 2 TR 5 720, Poly(LO)REGRHROIMFDH 4 + 7 4 VilE%
ATz, T ORBEIT o AR, T8E T, USV BBRICB W T, REDHIALF
MIA WY A CHEFEII 2=y —va vVORHEEZED L, £z, BED MIA =7 2T
13, HEMERNTF 2 — 77 X FicknT, SEMEOE L, HEXTFEE TR
RRRITB O LR %2380 72, MHERIC B3V Tid. Golgi Hefic X 3 254 v Offf C,
MIA v A CRPRER AL VEED LA ZRD 2. Y4 b7 4 v ORERIIMETIC B
WCik, Poly(L:O)# 45 3 I OEHAINLH T, IL-6, IL-17 2 &L, HEEOY 4 +h 4V
WED LRAZAD =, —H T, #5 1 BEORHEIF Y4 7 4 VIS IMETLTw
Teo THD DRERIE, IR O RHAREIEIEAL 25, — @M ORMAIF O3 4 F s 4
VIEO LR ML, fFo HEEOREAIC D7 A3 2 WREME. ZRE L Tw

o

3 HINBEH PPARLICH B L -5 A REHAREOMSR
AEMER, HEISCE, BEAI4, BEHEY, SR &EN0°, EEEKC, 6l
JIFEF, K@

FAEK - B - BREMEE L, RALK - B - RS #YE L ALK - B - REehpRaE

[#55R] BARIIEL, ORPLEM, BRLABMEOERT, BABEREZR L OfER
ERTREODERRBO—DTH D, BFEORKEICLIPDRIEIA+aTHD
b, FRRFIEOBARE D7 DIZ bHEE RIEDFRIE A I = X A OBEFEHR D 5 TH
b, — . BAIZINETIZ, B Me~v T AOMHTEER L, BENZER Peroxisome
Proliferator-Activated Receptor a (PPARa) MDEREIR T 3HEA JiiiE DR IEA B2 B
DOAREMEE R L, £ 2 TABIE T, SaKFEDBIREER & L T PPARzIZATH
L. AR OBEEITS Z it Lk,

[J5] #AKLPIED N-methyl-D-aspartate (NMDA) SZAAHEAEIE FIRBICHK S &,
C57BL/6] = 7 RIZxt LT NMDA ZABKRT7 v ¥ dT=X b LTH BN MK-80L
(0. 2mg/kg/day) % 1 H 1 [A] 14 HEEGHIENL G L, HAEKBEET L~ T R 2R
L, ERILERARFEET L~V R LT, PPARe 7I=AFE LTHDBND
pemafibrate % 0.3mg/kg/day % 1 H 1[8] 14 HRR O#5 U, MERSEAFE, 17830
T olz, MRRE T, vV AZHERBEE LB, €77 P —2A TR Z2ERL,
Golgi Yefa ZAT\VN, KANBZERTHATIF AR A A VIBE S, TBHRTIE, <
U ADBMEEZ HRD 2 LR TE DHADERBERIE £ L, Zh b OfTE
1752 & T PPARa 7 F=R ML DA KRFPERRDROF TAT T,

[R5 R] MARRIEET v~ T ALk, $ERMBIBHRZEE X <A VEEOWD . Hiah
EIZR T B RMEN DR T 2R L, HEKMEET /L~ A LT PPARy 7 I =
A ML LB AE, A ARIET T VTR 6 SEHARIRBIR 2R A XA
BT & RBABSREIR T A8 L, E/o, BIEOIEFE AN 2 T, JIC PPARa 7=
;é&g}/;ﬁﬁ; MK-801 % #5 Lo~ U A TiE, A/ VEEIKT & BABEIET

MR Z HARho T,

[E4] ABFFEIZEY, PPARa 7 =R F23, ASA VEEIET & RMBRER T 0%
FEFEITTFHCAESLOTEEMEE R Lz, —J T, PPARa 7 =2 IR ED X 5 724k
KBWCTEDE ) REFTIOL S RBREFRTONE, RERHTHD, 4%
PPARa 7 H =R FDIEABFIZONTO X LR LT B LETH S, (COI:No)

4 ATGIA 1334 — b7 7P — 8RB XY Chlamydia trachomatis DRI F 53
5

R, DBV T . TR, /MR 2, R
RIS IEK - AR |, MR 2K - B SRR, SRR T -
Hafbrin

TR AEMME ThHDITIVT  hTavT 4 AL, 6 EMIRNICR AL, HAKEAL
LCZOFTHIFET 503, TR Tk % 2R 7418 EMIE ~2WL ., BERFEF
FAT2ZLTHEOMBICERRRELER D, AR TIIZ FIVTEPICRBIT S, 4
—h7 7 O— IR FTHD ATGIA DOREHZH~<5HET, ATGIA K Hela Hifiy
(ATG9-KO) & FI = fifhT AT o7, SHRMIMRIZEL T ATGIA-KO Ml TiIE AMRIZI
FBIFIVT RIS IV, ZOBRITB AT D NIRRT T T —RIEMME T L2
25 ATGIA DFFEBUCIVLAF a—&E Tz, —J7, ATGIA LibiiA— b7 7V —IZBiT
DIREERE DR ICH 532 ATG2A/B OXRIFMIKL TIZIFIVTHFHICH B BHR
DL DT A= T 7 O — 3 TIV T RS BETII RV e, 7939
TG T OfE EMICHE, IPEHBGE G0 DE KA B IS BT3B ERMON T
W55, ATGIA-KO Ml TIEZ D JRTELEALIIARD Bgh olz, ATGIA IR L /3BT
HY, ZO/NAEEINII TRV T H 77— A RICHE AT DONKIE A BEETH
Do ZDORA L RKUTZER ATGIA % ATGIA-KO MIKUICHRBISEDHE, 773V Tk
P XBINRO BIEEITEZ ST, Ml S 73V T HFIRE Lieh olz, Zh
HOFERIE, EMIIICISUVNT ATGIA BEAMIZIIT D7 FIV T HAliAE X 258, £D
B LT ATGIA DA —hT7 7V —ITBI DR TIa/ed | Z D IEH 72 MK HRRETE P
AETHHZEWRBSIZ,



2 EEEIMIHRAL « JLmEE & 0 i =

5 BEBER b LA T OHR S B IR A LA X T OEARARHT

A EE, R R
BERIEMKFEELR FE - ERFHE

FEERED 72\ FEENMEA L 4 3T (membraneless organelle: MLO) DZ6< 1%, K — kA8
SEEL VOB BRI L o TS IVD, MLO IE—RANC RIS A R §4%, BRE
7L DR AIHMEOREERIT/2D LAk 2 2R EMRBE 5 X, LHL, MLO
OHERIZET D RITNEE Do, ZZCARFZETIL, EMENEBRR T24 Mz
FAVT, BRBEANATIZBW BRSNS 220 MLO, p62 Fhi& AN REEhE
DB EAT 5T,

T24 MikZ S SR D EIEEEAN RITHRLIZLE A, p62 BIRIE AR REEKL
AP % OREEEREL THRENDZENR D 0Tz, ZDEE, p62 FRIDTTBIVEVAR
VAILRIELUTERENT, $o, MIBBEAN RAZIVFEHEINLA —hT7 7P —Ick
Y p62 BRI RS NTDS, AN RIS FRS R 0Tz, H— BT AEMESEE
(CLEM) % AW =S5 S ARAT Cld, BRI ORER L OBEEENRRRZ>TN
Teft, p62 BERIDHA—hT7 7V — BRI Lo TREN TV, SHICERENZL
12, p62 AL DIRFEIZIZ T 0T 7Y — AR RIEL TV,

Pk, BEEEAN R T TR SIS p62 BRI E AN RBERIIITERK 70 iRtk
BLOFRERE D S DELDMERERF D MLO THHZENHALNI T, Tz,
p62 BANIA—RT 7P —ROIT 0T T —LTEDSRET TN 4+ — AL THREL
TWAETREME A RIBS T,

6 B EREROBENE L o SR B
H R IRRRE S & o R

O#ARHM | KFBEH 2 BORREE',
RERFERERELRIR RS - SEHEFHRE ||
FALRKEBEE SRR BEREHFDE

Fx ITRSEE L OE % b ORKEYEEES ¥ 737 & (Epidermal
fatty acid binding protein: EFABP) D& ¥SEGEME THI vV A RS =
NMRIZRIT 2FHBLL ZOBEBERI L TE 7, ZOBET, /NEHELKR
PIZ EFABP BEHMMNER SN D Z L ICRM0 Tz, 2 b ORI &
BCHEENICEREBHL ERTICRELHBIZL TS, PGPS &
EFABP O#"EY I LY, EFABP [GMEMRED LT O 2 EFIcHH
BRBMER DD ZERHRTEZ, ThLOHEMNL, Z OMEX
enteroendocrine cell (EEC) T b & FHE I N7z, EEC IIBENOWE %K
L. FEET OWNFEMEROMERR © Intrinsic primary afferent neurons (IPANs)
2% LT S-HT #5H$ %, IPANs (2 & Y # 8 RIREN O N TERR S 8L
BT 52 L TYRID DI~ OB EIREI B E) X 5, EFABP & OFFn
HERHERINTWNDA LA VB (Oleic acid: OA) &V F 8 (Palmitic
acid: PA) #0544, LFLAIRO EFABP 35 Yuta o8 EFRE & H
7E L7z, EFABP Y58 IIXIBEEICH L OA BEIZOR0ML . PA BHTOR
FMERICH 0T, ZDZ L LIFEIRE L OEBELET S L. BEICK
LHREDZEY AF LT OB R~OHURIRRA, EFABP #H 2N LT
EET 5, BENRREILI A S UIROEELZ T 50T, 26 THYE
WNILRBRE OB F MR & U O+ 5 TEEME2 H 5, (COLNo)

7 5 MBI OIERBRARICIBT 5 75 I VBRSNS &
VR BDRE

R, BILER, TREEH, LARKER
EFEKX - R - BREMREE

[ Bi] 5 v OB, FROBEHBREKRRD Y | MifhBIMZ 2R
TBEBEZLNTND, AT, MROREMRERICBIT D7 VE I VB
53 USRS % SeAERILARRAL 20T & 0 R LTz,

[J59] Wistar Rat(3~8 @ fin) & WEGTE E . Mz Uiz, £k, MigEHE % mThEs
BRYEREL, MREDOKR -~y MEREER Uiz, /NEES V87 B THD
Synaptophysin (Syp) . /IMEMEZ WV H I VEE N T AR—F—2 (VGLUT2). BA M43
12535 SNARE % > /37 H (SNAP25, Syntaxin 1, VAMP2) 5 X OV Cat 22
H—Td 5 Synaptotagmin 1(SytI)\Zxid BHiMRZ AV 2 ZHBEHUARIC X 0 sy
BEITV, EER L — Y —BUSSECRIRZ L,

[#52R] Syp 1. FiHREERAMHRAER ORISR E & OMhFRARAGE TR % R Lz,
SNARE % /327 /B[ 0D 5 %, SNAP25 3 & OF Syntaxin 1 1%, #ih5Z3 & OMlFRAR ML DS
FEPE TEEMERIS D338 B, RIS TR UG 2R Lic, VAMP2 1, HERHb#E
MR DERFRARIS THMERIE AR B, BRLRORIE %R Lz, ZORIGE—#KT
1372 <, —IRORMI CTIUSHB ROz, Syt i&, BFERIHIRIE LTRSS
ROBIL, BT, W TR | IR TId2n o7z, E£72. VGLUT2 X, #hk
RIS CHAERIS 27 Lic, RO T RIS R bz,

[Z2] MBI 403 2 AR OEIEAHRAER TIE, Ca*RED EFITET T, EiT
KIHRH DIFIEZ TN I VEEERN QW LTV D ATHEME & 5, (CO1:NO)

8 DGKe/RIB~ ™7 R 23R > 1B IS BB O 21t

FE Mz, $REMT, &E K LWBK - E - BN

Fxix, T VNVT Y Er—LFF—8 (DGKe) -KO ~ U R % EiflEi& THTT
BL, 40 HOHE LG (MK BEIEVHREESWCIRERSTIE L, RS
BT 5 2 & 180 H CTIIHEEL LANENRER OIEIERAHD L, TEREAS K& <k
FBINDHZLEBRELTE Tz, LL, MOJEVHEOELIIFHDOEETHY, K
W Cix, MR RAETIZIS T % DGKeX#~ ¥ A OB BRI BIRIALRR. B ThE
Wik & OB EIETER ORI OV THRET D, EIEHRHAE 40 A2V T,
DGKe-KO ~ 7 2D Bz Falde & ORIk O AR B, R BRI & Rk,
BAR < 7 RITHARTHM LT e, BafEEEkcs VT, BelEli~—r—
UCP1 $efs bt % 7R U BLRIMERRIATE 2 A3 2 MAS N LTz, 180 H MR
FAAFIZIUN T, DGKe-KO ~ 7 A DR BE AR IRAKR D FR % B k1 3 BF AR b~ Tl
DF B0, BT R TS, B AN L Tz, ABFZEORER.,
DGKe-KO ¥V A1) % 40 A DRI RAREIC & 2 IRIERIT 28 AT, 180
H##HE L, DGKe-KO v 7 A DFEBL_EIR A gLk BF AR & TR 508,
NR— 2 JERIRASEINT 5 Z & 238 b A& e o7z, IR TIX, HRTERIT
B3 2 A%, UCP1 BAHEBLRIMERRITE 2 43 2 MO8, 372bbAaeabisElT L
Tz, TR EIRT MR OTEBIMEAMENZ & 2771 L, DGKe-KO ~ 7 X Dfith
RHEDHEIT, RIS %54 5 TREMEITE & 5 X S, KB LR T
HELTR—Vabil LB bDTHD Z LW RME S, (COLNo)

9 Sy hESRERIZIZH S Aromatase D STHEDAEE]

o/NFR BN T, PN M 2
WK - & - fiFd—!
FALSUEFRE R - EREL - RS 2

7 v b BEEAEMAIE Aromatase 2 L, ZEOT X hu U EEAL TN,
H O Aromatase (X414 20 H B O I LLA®D 503, Z OHIHEIE T
BRBIZOWTIEHALNE R TVARY, RFEIFEGEHRRERT
(Transforming growth factor a; TGFa) [ZE B L. T v MEBRABRICBT
% H Aromatase DFEBEEOMEAE BRI L LTz, WILF O Wistar RiET
MZX U TGFo % MERENERE L7 HER, BRI L H 0 Aromatase mRNA
HEE, FUORIERLHIT, VUBLERK BERICHEM L., £z, 8
afEE B B2 0> TGFa FLEBHEMIALIL Aromatase [FIEE, 2£%% 20 H#REN S H
JERRBEERIC B (T REBL LEa T2, b N BRI MKN4S ORRIKIC
TGFa WM LIz & 25, BREMKTIFHIIC Aromatase mRNA FEENHM L
Teo U EDRERNDL, 7 v MEAHITEIT 5 EH D Aromatase FEER 1T B HEHE
WCRHT 5 TGFa EE & 72V, MAPK ¥ 7 /VREIC X Y flf T
B FRIREMED R S 7z, (COL No)

10 S o MEIBBEICH I % MK ATP SREBER NTPDase2 O JRTER
K OVADP 2 & % 7 v AEFnMERT R O BB TR

OMILIER Y, AUEEALA ° ILARKES', FIIENS ERkfE— HHEHE®
VEFRFRFHRERRELRREMRIEIIRAE, SFERKT ° HEH
I SRR T A R R R R B 0 B, AR R R R A A

BIBBE I v 2B L 7 ) TEREXEBEAN LR 5, HREROS
U 7 #ERRIE NTPDase2 2 & Y FRaSt ATP % ADP I f+ 5 Z & b, K&
Mt NTPDase2 % HIRJ HAIEMNH D, ABETIE, BIBHEICRITS
NTPDase2 D RTE & ATP 7 fRIEMEZ MR IIEIT L VAENT L, 7 v AEfntE
HERA DB Ca® ([Ca®],) 1Zxt9 % ADP DER % fRMT L7,

Z v MEIBBEE O NTPDase2 BPEMIFISAIE 2R 2 HIZ L, 7 v A5
PERERIZHEE L CU 2, NTPDase2 BEPEMEARIE GFAP « 100B BEiER G % R4 X
Rl Ch o7z, MEst ATP DO4f#RIL NTPDase FHEIC L - THIIL,
NTPDase2 BAtEMIIRIC & 5 ATP S ARIEMENRBEZIRB SN, 7 v A8
FtERIIIT/ PRELX 7 LA T FEEER L O P2Y12 (RERIGE R L, D
FH & Fu72 ATP 13 NTPDase2 BRI & - T ADP (2438 & 41, ADP (% P2Y12
ZALTY v 2RI /ERT5 2 LRI S, FE4RR ACh %
AEVEBNEE Carbachol (CCh) & ADP DR 52 X » T2 o AE MK
D [Ca?]; RNl S iz, F72. CCh Tk % [Ca®]; LHIX P2Y12 ZHE
DIEHALIC L > Tl Sz, LEDORERNS, BIBEE DS Y THEXR
AEAEIX NTPDase2 2RI L, 7 1 AFFIMEMILE D ATP 2 0fF 45 2 &3
TR STz, ATP DFREEY ADP 1 X, P2Y12 ZAEMK A LT 1 A FtEH
MROFBEZBADT 4 — KNy 7§ L5 ATEEMERH 5, (COI:No)
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11 5y NEBIRMEC BT B S F 7L ORERBILENS %

OmFEES, BLAR, h2AEHR, LARR
EFK - R - BERD
EF KR - BE - SiERES

BRI IMED BB L, C2ZAMED SEEEZIT 2T TR FILE
IVEBECEIAMEART TRET 2 ZENFRENTNS, £/ PIRFERT
& F 7 ZAEHBIC B WT Y F TV U DNBOFE T LR - BEICEDh B,
FHR TR, EBRIMEICBIT BT F 7V ON% CEEHLSIC L Y BT L7,

FEHC 1L Wistar 5 v b 2R L, E8IRIMEDRETI R 2R L1, v F 7V |-
IV vBlb> 7> 1ITHT i, BREMRKRRDY—H—& LT P2X2ATP %2
BARENET VR 2 U RERE(VGIUT2), BEMRGHEOY—H—E LTINEE/ T
I VEEA(VMAT), INET7EF L) vEREVACKT)ICN T 25t ER L. %
FEHATUREIC L VEREFEL, HERL —V-BHE AR L=

PFTIU I BLCN OBMERGITIRHEROBERIC & L TERES N, H7RIEELL
LTW —BOYF 7Y VBURISIE, P2X2 BMEREHERERICREL T s,
BEARRRATIL, VGUT2 OBMRGIMBREND, 22RERICET
BRI CENR D RERE L - BRI < BB EI s, /-, MIREERCEMNE 0BRSS
Y BB - BISBAHRIRME IS F TV Y DRV RISAEREE N, 1t
LSRRI BERICEBR SN, —BofiaTldar o7, U By F 7y
| D SR DML RBREIREER X Z DFZBERRIC—E L T e,

GEIRIMEICENTYF 7o v id BRERRIKK - L2Z2AMR0/NMEDFiEo 7
— VIR, - BIEREIA~EET 2 e TFREINS,

12 v NEGO Y LR O

TFHEED, TH BV, REREY, Iy bvbi =7 =12
BRI
D BLATRZERFEFRE R AR EER R
2 (KR BAEE HOVBIRBIER

[BW] BEide NOAENT AT T 4T 4 ZRTHEIRTH Y | TEY VI VERBE
DOREFEL EEFHIETHHE L LTERIRTWS, 2, TOMELZEETSZ LT
S FIROFE B OIS A IHEN R 2B 25 ECEETH S, LhrL, I7n
~=7u L VETHRA SN E NERO Y > /Y8 OREIIRATH 5, ABFFED H
XY v =y FEDe MNATD U V7 AEROMK 2 M T D2 & ThD,

[J715] ABFRITIARTREEER FH ARG R B2 OKR (2021-039) 214 TIT
DTz, SARTRFEFIIC ZHE S 7k 3 BRIV CHEEEH O U v/ o HY
BATo %, WO L TGO R — L~ FNREH MR 2 /ER L, Vv
I & DN~ — T — & RIS SE R A R ITV ., BMET T Rl EtTo T,

[FE5R) D U >/ SE IR K O 234 3 % BRI R PR 2> & 46T 5 b D
AL BMMERCK S HIROEFHTEMY N F LER Y L ENBRD A v
2 U—7 BB L7 RN o TFAT L. ##RA OEE TREDH Y v /K@
IR LT e, F72, HMEH TIIAMEEICRBIRDOEMY 8D Ry hT—7 B35
L, RS TERY v oVE L LTHIRERY o YERICBIT LT, T, 8
IRk & FHERIZIN D U 2SI 2 BIIRD> SR ~2A7 9 5 vasa vasorum & FiiE % &
B/NERZ S U CRARIEEHE U > SERICEE LTz,

[ERa] ASHFZERT RISERT « B0 U 2 NF OFAE L TEIETERR. 72 b ORISR B
ABR L ERERAISHIG 2 BT 5 7o o O EE e g A 5 2 T 5,

13 AT SR~ B AR DB S e DR LIS R

Ok ', FE WM&’ Bk RBERS THEY
%ﬁg%?&iﬁ%ﬁ&ﬂ#Hﬂﬁk#ﬁﬁ&ﬁﬁv%ﬁ#ﬁﬁﬁmﬁ
IR

[# 5 BR] MRERNEE A e M LR T B BT I . B i i i 2R i
(NHDF) J& Iz ifi. 5 PN B2 il (HAVEC & OYHUVEC) I KB AR 72 f B R 2L RTRE T
BB, ABFZETIE, BN i SHEJE B (PC) 2S5 MAE HEEORSER AT,
[F71£] ORALZ VEC & PC % NHDF JERIicHA, ECM RO DTI= | IV Blag—4
VEIIUTT H L. SR M MRRA fERL 7, M #%CD31, PC 7 ATt
T HHAEY I IR U7 3OE BB IO TEM BRI XY, iE OB RIEZ T L,
O#LERIZY AN A2 (EGF, FGF, PDGFB) Z WML CRIBICAEHTL . ZhR 23 L7,

@Y RICIHE# L2 VEC LPC% NHDF HEAL ORI B ilkk a2 R LT,

@ A T A RLERAS B B X B U R T VeI Bhs, BARBI NVa—ARET T
L~ PC BEF &R L 72,

[#532] OFI=FIMCIY MAFRIEES 35 PC BEIINLI, IV B=5—4 3 Fi=r
LDILTF T Th PC #2427~ LTz, @PDGF B #INZLY PC B2 AMEES T,
@I E PC DFH EENFEEY . TEMBIZI\ T VEC 8355 PC JA I B 72 ECM
PIFIEL, EEBRMEER R T OMRREN T, QRIS T T PC OME~08H
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14 Immunohistochemical characteristics of intraepithelial mast cells
in the rat larynx and trachea

(OSayed Sharif Abdali, Takuya Yokoyama, Yoshio Yamamoto, Keishi Narita, Hitomi
Akutsu, Masato Hirakawa and Tomoyuki Saino.

The aim of the present study was to investigate the cellular morphology and distribution of
intraepithelial mast cells (IeMCs) in the rat larynx and trachea by immunohistochemistry.
Larynx and trachea of male Wistar rats were subjected to either section or whole-mount
immunohistochemistry. Immunohistochemical analysis for serotonin (5-HT) and c-kit, a mast
cell marker, revealed that 5-HT- and c-kit-immunoreactive mast cells were broadly distributed
within the epithelia and connective tissue in the larynx and trachea. The density of [eMCs was
higher in the glottis and rostral part of the trachea compared to the epiglottis, medial and
caudal parts of the trachea. IeMCs appeared variform with long cytoplasmic processes,
whereas connective tissue mast cells (CTMCs) were round in shape and lacked cytoplasmic
processes. Tryptase, major histocompatibility type 2 protein and histamine, the mediators of
mast cells, were mainly found in CTMCs, but not in [eMCs. In conclusion, the present study
showed that variform IeMCs were densely distributed in the rat larynx and trachea. These
1eMCs resident in the larynx and trachea may function in triggering a rapid innate immune
response against inhaled antigens.
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16 Evaluation of anterograde trans-synaptic labeling on nigrostriatal projections

Yang Yang, Fuyuki Karube, Yasuharu Hirai, Fumino Fujiyama
Laboratory of Histology and Cytology
Graduate School of Medicine, Hokkaido University

The substantia nigra pars compacta (SNc) DA neurons intensively project to the striatum with
dense axon collaterals. It is well known that timing and spatial extent of DA release controls
motor behavior and reinforcement learning; however, due to dense axon collaterals of SNc
DA neurons and volume transmission nature of DA, it is yet uncovered relationship between
DA neuron types and striatal neurons innervated by the DA neurons. It will be useful to
visualize both DA neurons and their putative targets simultaneously. Here, we use the
serotype 1 of adeno associated viral vector (AAV 1), which is discovered as being transported
anterogrady in a trans-synaptic manner. After AAV1-hSyn-Cre injection to SNc, expression of
Cre was observed in the striatal neurons, including interneurons as well as medium spiny
neurons (MSNs). After one week from AAV1 injection to SNc, AAV-flex-mCherry and
AAV-flex-GFP were injected to SNc and striatum respectively. Using immunofluorescent
staining for several transporters of neurotransmitters, we confirmed almost all of labeled
axons in the striatum expressed dopamine transporter (DAT), indicating their dopaminergic
nature. In the striatum, choline acetyl transferase (ChAT) or parvalbumin (PV) expressing
interneurons were more frequently expressed Cre than others. Finally, according to the result
mentioned above, the labeled striatal neurons were analyzed to observe subcellular
localization of appositions of DAT-expressing axonal boutons. In some interneurons,
including cholinergic neurons, a single DAT-expressing axons formed multiple appositions on
the soma and proximal dendrites. It suggests that irrespective of diverse and dense axonal
arborization of a single SN¢ DA neurons, a small number of DA neurons could have large
effect on single striatal neurons.
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The role of microglia in stress responses has recently been highlighted, yet the underlying
mechanisms of action remain unresolved. The present study examined disruption in working
memory due to acute stress using the water-immersion resistant stress (WIRS) test in mice.
Mice were subjected to acute WIRS, and biochemical, immunohistochemical, and behavioral
assessments were conducted. Spontaneous alternations (working memory) significantly
decreased after exposure to acute WIRS for 2 h. Morphological changes in hippocampal
microglia were not observed after acute stress, even when assessing ramification ratios and
cell somata volumes. Interestingly, hippocampal tumor necrosis factor (TNF)-a levels were
significantly elevated after acute stress, and acute stress-induced TNF-o. was produced by
hippocampal-ramified microglia. Conversely, plasma concentrations of TNF-a were not
elevated after acute stress. Etanercept (TNF-a inhibitor) recovered working memory deficits
in accordance with hippocampal TNF-a reductions. Overall, results suggest that TNF-a from
hippocampal microglia is a key contributor to early-stage stress-to-mental responses. In this
issue, we will also present some of the effects of hippocampal microglia on chronic stress.
Mice in the chronic stress group showed increased production of TNF in regions other than
the hippocampus. In addition, chronic stress induced activation of Caspase3 at synapses.
Normally, apoptotic signals at such synapses are phagocytosed by microglia, but there was no
significant increase in microglial synaptic phagocytosis in the chronic stress group. This
suggests that synapses that should be eliminated may be left behind due to
microglial dysfunction. Thus, there is a close relationship between stress and
microglial function.
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